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Preface

The CCE Series seeks to provide a holistic profile to education. Focusing
both on scholastic and non-scholastic facets of education, the Series stokes the
positive (though dormant) attributes of the learner by way of his continuous
and comprehensive evaluation. It is a complete package of the repository of
knowledge, a comprehensive package of the art of learning and a continuous

source of inspiration to the evolving minds.

The book has been incorporated keeping in mind the marking scheme
provided by CBSE. It also comes with a purpose of providing answers to the
most important questions that have been framed on a broad spectrum relating

to every chapter.

Each chapter starts with basic concepts and results, thereby giving a glimpse of
the chapter before the exercises begin. The aim of all the exercises, which appear
in the form of Multiple Choice Questions, Short Answer Questions and Long
Answer Questions is to permanently etch out the chapter and the various events
constituting it in the minds of the learners. At the end of each chapter Formative
Assessment has been given which appears with Activity, Project, Seminar, Oral
Questions, Multiple Choice Questions, Match the Columns, Rapid fire Quiz,
Class Worksheet and Paper Pen Test.

This is to make the learner self-sufficient and confident in his learning process.
To make the learning process more stimulating, students also get the opportunity
to experience real world problems through research works and projects. They
are also encouraged to express or share their thoughts with their peers and

teachers through group discussions and seminars.

'To make the learning process even more fruitful and robust, one CBSE Sample
Question Paper, Three Model Test Papers (Solved) and Ten Model Test Papers
(Unsolved) are attached at the end of the book for learners to lay their hands on

and thereby, assess their areas of weaknesses, strengths and lapses.

— Publishers
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Mathematics
(April 2011 - September 2011)
Class X: Term-1
B As per CCE guidelines, the syllabus of Mathematics for class X has been divided into two terms.
B The units specified for each term shall be assessed through both formative and summative assessment.
B In each term there will be two Formative assessments and one Summative assessment.
B Listed Laboratory activities and projects will necessarily be assessed through Formative assessment.

Term one will include two Formative assessments and a term end Summative assessment.
The weightages and time schedule will be as under:

Term-1
Types of Assessment Weightage Time Schedule
Formative Assessment-1 10% April-May 2011
Formative Assessment—2 10% July-August 2011
Summative Assessment-I 20% September 2011
Total 40%
Course Structure
First Term Total Marks: 80
Units Marks
I. Number Systems 10
Real Numbers
Il. Algebra 20
Polynomials, Pair of Linear Equations in Two Variables
. G
t?ometrv 15
Triangles
IV. Trigonometry 20
Introduction of Trigonometry
U. Statisti
a .ISFIGS 15
Statistics
Total 80




Unit I: Number System

1.

Real Numbers (15) Periods
Euclid’s division lemma, Fundamental Theorem of Arithmetic - statements after
reviewing work done earlier and after illustrating and motivating through examples,
Proofs of results irrationality of V2, V3, V5, decimal expansions of rational numbers

in terms of terminating/non-terminating recurring decimals.

Unit II: Algebra

1.

2.

Polynomials (7) Periods
Zeroes of a polynomial. Relationship between zeroes and coefficients of quadratic
polynomials. Statement and simple problems on division algorithm for polynomials

with real coefficients.

Pair of Linear Equations in two Variables (15) Periods
Pair of linear equations in two variables and their graphical solution. Geometric
representation of different possibilities of solutions/inconsistency.

Algebraic conditions for number of solutions. Solution of pair of linear equations in
two variables algebraically- by substitution, by elimination and by cross multiplication.
Simple situational problems must be included. Simple problems on equations

reducible to linear equations may be included.

Unit ITI: Geometry

1.

Triangles (15) Periods

Definitions, examples, counter examples of similar triangles.

1. (Prove) If a line is drawn parallel to one side of a triangle to intersect the other
two sides in distinct points, the other two sides are divided in the same ratio.

2. (Motivate) If a line divides two sides of a triangle in the same ratio, the line is
parallel to the third side.

3. (Motivate) If in two triangles, the corresponding angles are equal, their
corresponding sides are proportional and the triangles are similar.

4. (Motivate) If the corresponding sides of two triangles are proportional, their

corresponding angles are equal and the two triangles are similar.



5. (Motivate) If one angle of a triangle is equal to one angle of another triangle and
the sides including these angles are proportional, the two triangles are similar.

6. (Motivate) If a perpendicular is drawn from the vertex of the right angle of a
right triangle to the hypotenuse, the triangles on each side of the perpendicular
are similar to the whole triangle and to each other.

7. (Prove) The ratio of the areas of two similar triangles is equal to the ratio of the
squares on their corresponding sides.

8. (Prove) In a right triangle, the square on the hypotenuse is equal to the sum of
the squares on the other two sides.

9. (Prove) In a triangle, if the square on one side is equal to sum of the squares on

the other two sides, the angles opposite to the first side is a right triangle.

Unit IV: Trigonometry

1. Introduction to Trigonometry (10) Periods
Trigonometric ratios of an acute angle of a right-angled triangle. Proof of their
existence (well defined); motivate the ratios, whichever are defined at 0° and 90°.
Values (with proofs) of the trigonometric ratios of 30°, 45° and 60°. Relationships

between the ratios.

2. Trigonometric Identities (15) Periods
Proof and applications of the identity sin® A + cos* A = 1. Only simple identities to

be given. Trigonometric ratios of complementary angles.

Unit V: Statistics
1. Statistics (18) Periods
Mean, median and mode of grouped data (bimodal situation to be avoided).

Cumulative frequency graph.



Continuous and Comprehensive Evaluation (CCE)

The CCE refers to a system of school based evaluation of students that covers all parameters of students’
growth and development. The term ‘continuous’ in CCE refers to periodicity and regularity in assessment.
Comprehensive on the other hand aims to cover both the scholastic and the co-scholastic aspects of a
student’s growth and development. The CCE intends to provide a holistic profile of the student through
evaluation of both scholastic and co-scholastic areas spread over two terms during an academic year.

1. Evaluation of Scholastic Areas:

Evaluation of scholastic areas is done through two Formative assessments and one Summative assessment
in each term of an academic year.

Formative Assessment
Formative assessment is a tool used by the teacher to continuously monitor student progress in a non-
threatening and supportive environment. Some of the main features of the Formative assessment are:

B Encourages learning through employment of a variety of teaching aids and techniques.
Itis a diagnostic and remedial tool.

Provides effective feedback to students so that they can act upon their problem areas.
Allows active involvement of students in their own learning.

Enables teachers to adjust teaching to take account of the result of assessment and to recognise the profound influence that assessment
has on motivation and self-esteem of students.

If used effectively, formative assessment can improve student performance tremendously while raising
the self-esteem of the child and reducing work load of the teacher.

Summative Assessment

The summative assessment is the terminal assessment of performance. It is taken by schools in the form
of a pen-paper test. It ‘sums-up’ how much a student has learned from the course.

2. Evaluation of Co-Scholastic Areas:

Holistic education demands development of all aspects of an individual’s personality including cognitive,
affective and psychomotor domain. Therefore, in addition to scholastic areas (curricular or subject
specific areas), co-scholastic areas like life skills, attitude and values, participation and achievement in
activities involving Literary and Creative Skills, Scientific Skills, Aesthetic Skills and Performing Arts and
Clubs, and Health and Physical Education should be evaluated.

Grading System
Scholastic A Scholastic B

Marks Range Grade Attributes Grade Point Grade

91-100 Al Exceptional 10.0 A+

81-90 A2 Excellent 9.0 A

71-80 Bl Very Good 8.0 B+

61-70 B2 Good 7.0 B

51-60 Cl Fair 6.0 C

41-50 C2 Average 5.0

33-40 D Below Average 4.0

21-32 El Need to Improve

00-20 E2 Unsatisfactory

Promotion is based on the day-to-day work of the students throughout the year and also on the
performance in the terminal examination.



o

Basic Concepts and Results

B Euclid’s Division Lemma: Given positive integers a and b, there exist unique integers ¢ and 7 satisfying
a=bqg+r,0E£r<b.

B Euclid’s Division Algorithm: This is based on Euclid’s Division Lemma. According to this, the HCF of any
two positive integers @ and b, with a > b, is obtained as follows:

Step 1. Apply the division lemma to find g and r, wherea =bg +7,0 £ r<b.
Step 2. If r =0, the HCF is b. If r * 0, then apply Euclid’s lemma to b and r.

Step 3. Continue the process till the remainder is zero. The divisor at this stage will be HCF (, b). Also
HCEF (a, b) = HCF (b, r).

LCM (a, b).LCM (b, ¢) . LCM (c, a)

] i
1 1
1 1
1 1
] ]
1 1
1 1
1 1
1 1
1 1
1 1
1 1
] ]
1 1
1 1
1 1
1 1
1 1
1 1
1 1
] ]
1 1
. . . . ]
18 The Fundamental Theorem of Arithmetic: Every composite number can be expressed (factorised) as a !
I product of primes, and this factorisation is unique, apart from the order in which the prime factors !
! occur. '
1 . . .. 2 oo : 0.0 3 .
18 If} is a prime and p divides a7, then p divides a, where a is a positive integer. ]
1 1
B Ifx is any rational number whose decimal expansion terminates, then we can express x in the form r , E

1
q

1
o 0 0 0 ° 1
E where p and ¢ are coprime, and the prime factorisation of ¢ is of the form 2" 5", where n,m are
i nhon-negative integers. i
1 1
1 . . . . . 1
!B Letx = b4 be a rational number, such that the prime factorisation of ¢ is of the form 2" 5" ,wheren, m are }
; o . S . :
! non-negative integers, then x has a decimal expansion which terminates. :
1 1
. . . . . 1
El Letx = b be a rational number, such that the prime factorisation of ¢ is not of the form 2" 5", where n, m ]
1 q 1
1 . . . . . . . . . 1
! are non-negative integers, then x has a decimal expansion which is non-terminating repeating |
! (recurring). 1
1 .. . 4 4 .
'M For any two positive integers a and b, HCF (a, b) " LCM (a, b) =a” b 4
[ o 1
18 For any three positive integers a, b and ¢ ;
L a.b.cHCF (a,b,c 1
[ LCM (a, b, ¢) = @, 0, ) :
" HCEF (a, b) . HCE (b, ¢) . HCF (c, a) 1
1 1
1 a.bc.LCM (a, b, ¢ '
I HCF (a, b, ¢) = ( ) i
i :
] ]
1 1
1 1
- i

© VK Global Publications Pvt. Ltd.



- Mathematics X: Term — |

Summative Assessment

Multiple Choice Questions

Write the correct answer for each of the following:

1.

10.

11.

12.

13.

14.

15.

NG
(a) an integer (b) an irrational number (¢) a rational number (d) none of these

The decimal expansion of irrational number is

(a) terminating (b) non-terminating repeating
(¢) non-terminating non-repeating (d) none of these
The decimal expansion of number _ 29 is

22" 5" 7
(a) terminating (b) non-terminating repeating
(¢) non-terminating non-repeating (d) none of these

If two positive integers a and b are written asa =x* y?and b =x? y®, a,b are prime numbers, then HCF
(a,b)1s

(a)x4y?’ (b) xy (c)x2y3 (d)ny2

If two positive integers ¢ and b are written as a = ny and b =x° 9, a, b are prime numbers, then LCM
(a,b) is

(@) x* y2 (b) xy ) x* y2 (d) none of these

The product of LCM and HCF of two numbers m and n is

(@)m +n bym-n (cym” n (d) none of these

The largest number which divides 615 and 963 leaving remainder 6 in each case is

(@) 82 (b) 95 (c) 87 d) 93
If the HCF of 65 and 117 is expressible in the form 65m —117, then the value of m is
(@) 4 ) 2 © 11 ) 3

The product of a non-zero rational and an irrational number is

(a) always rational (b) always irrational (c) one (d) rational or irrational
The product of two irrational numbers is

(a) always irrational (b) always rational (¢) one (d) rational or irrational

The least number that is divisible by all the numbers from 1 to 10 (both inclusive) is

(@) 10 (b) 100 (c) 504 (d) 2520

For some integer m, every even integer is of the form

(@) m (b)y m+1 (c)2m (d)2m +1

For some integer ¢, every odd integer is of the form

(@) q (b) g +1 (©)2¢ (d)2q+1

The product of two consecutive integers is divisible by

(@) 2 (b)3 €5 (d)7

The product of three consecutive integers is divisible by

(@) b (b) 6 (c) 7 (d) none of these

© VK Global Publications Pvt. Ltd.



16.

17.

18.

Real Numbers

n?- 1is divisible by 8, if n is
(a) an integer (b) a natural number (¢) an odd integer (d) an even integer

Euclid’s division lemma states that for two positive integers ¢ and b, there exist unique integers ¢ and r
such that a = bg +r, where r must satisfy

(@)1<r<b b)YO<r £b (0 Er<b d0o<r<b

The decimal expansion of the rational number — 5 will terminate after
2
(a) one decimal place (b) two decimal places
(¢) three decimal places (d) more than three decimal places

Short Answer Questions Type-I

1.

Sol.

Sol.

Sol.

Sol.

b

Sol.

Sol.

Sol.

Sol.

The values of remainder r, when a positive integer a is divided by 3 are 0 and 1 only. Is this statement
true or false? Justify your answer.
No. According to Euclid’s division lemma
a=3q+r, where0 £7r<3
and 7 is an integer. Therefore, the values of r can be 0, 1 or 2.
The product of two consecutive integers is divisible by 2. Is this statement true or false? Give reason.
True, because n(n +1) will always be even, as one out of the n or (n +1) must be even.
Explain why 3 X 5 X7 +7 is a composite number.
3X5X7+7=7(3 %X5+1)=7 x 16, which has more than two factors.
Can the number 4", n being a natural number, end with the digit 0? Give reason.
If4" ends with 0, then it must have 5 as a factor. But, (4)" = (2%)" =2* i.c., the only prime factor of 4" is
2. Also, we know from the fundamental theorem of arithmetic that the prime factorisation of each
number is unique.
\ 4" can never end with 0.
“The product of three consecutive positive integers is divisible by 6”. Is this statement true or false?

Justify your answer.

True, because n(n +1)(n +2) will always be divisible by 6, as at least one of the factors will be divisible by
2 and at least one of the factors will be divisible by 3.

Write whether the square of any positive integer can be of the form 3m +2, where m is a natural
number. Justify your answer.

No, because any positive integer can be written as 3¢, 3¢+1,3¢ +2, therefore, square will be 9¢* = 3m,
9¢% +6q+1 =3 (3¢>+2¢) +1 =3m+1,9¢" +129+4 =3(3¢° +4q+1) + 1 = 3m +1.

Can two numbers have 18 as their HCF and 380 as their LCM? Give reason.

No, because HCF (18) does not divide LCM (380).

A rational number in its decimal expansion is 1.7351. What can you say about the prime factors of ¢

when this number is expressed in the form £ ? Glve reason.

q
As 1.7351 is a terminating decimal number, so ¢ must be of the form 2" 5", where m,n are natural
numbers.

© VK Global Publications Pvt. Ltd.
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9. Without actually performing the long division, find if 1 (?S(ZO

will have terminating or non-terminating

repeating decimal expansion. Give reason for your answer.

Sol. Terminating decimal expansion, because

987 _ 47 Lhd500=92" 5%,
10500 500

Important Problems

Type A: Problems Based on Euclid’s Division Algorithm

1. Use Euclid’s division algorithm to find the HCF of:

()
Sol. ()

(iz)

960 and 432 (i) 4052 and 12576. [NCERT]
Since 960 > 432, we apply the division lemma to 960 and 432.
We have

960 =432" 2 +96

Since the remainder 96 * 0, so we apply the division lemma to 432 and 96.

We have 432=96" 4 +48

Again remainder 48 1 0, so we again apply division lemma to 96 and 48.

We have 96 =48~ 2+0

The remainder has now become zero. So our procedure stops.

Since the divisor at this stage is 48.

Hence, HCF of 225 and 135 is 48.

i.e., HCF (960, 432) = 48

Since 12576 > 4052, we apply the division lemma to 12576 and 4052, to get
12576 =4052" 3 +420

Since the remainder 420 * 0, we apply the division lemma to 4052 and 420, to get
4052 =420" 9 +272

We consider the new divisor 420 and the new remainder 272, and apply the division lemma to get
420 =272 1+148

We consider the new divisor 272 and the new remainder 148, and apply the division lemma to get
272=148"1+124

We consider the new divisor 148 and the new remainder 124, and apply the division lemma to get
148 =124 " 1 +24

We consider the new divisor 124 and the new remainder 24, and apply the division lemma to get
124 =24" 5 +4

We consider the new divisor 24 and the new remainder 4, and apply the division lemma to get
24=4"6+0

The remainder has now become zero, so our procedure stops. Since the divisor at this stage is 4,
the HCF of 12576 and 4052 is 4.

2. Show that any positive odd integer is of the form 6¢ +1, or 64 + 3, or 6¢ +5, where ¢ is some integer.

[NCERT]

Sol. Leta be any positive integer and b =6. Then, by Euclid’s algorithm, ¢ =6¢ +r, for some integer ¢ 3 0
and 0 £ r<6.

© VK Global Publications Pvt. Ltd.



Thus, a can be of the form 6¢, or 64 +1, or 6¢ +2, or 6¢ +3, or 6¢ +4, or 6¢ +5, where ¢ is some
quotient.

i.e., the possible remainders are 0, 1, 2, 3, 4, 5.

Since a is odd integer, so a cannot be of the form 6¢, or 6¢ +2, or 6¢ + 4, (since they are even).
Thus, a is of the form 6¢g +1, or 6¢ + 3, or 6¢ +5, where ¢ is some integer.
Hence, any odd positive integer is of the form 6¢ +1 or 64 + 3 or 6¢ + 5, where ¢ is some integer.

3. Anarmy contingent of 616 members is to march behind an army band of 32 members in a parade. The
two groups are to march in the same number of columns. What is the maximum number of columns in
which they can march? [NCERT]

Sol. For the maximum number of columns, we have to find the HCF of 616 and 32.
Now, since 616 >32, we apply division lemma to 616 and 32.
We have, 616 =327 19 +8
Here, remainder 8 * 0. So, we again apply division lemma to 32 and 8.
We have,32=8" 4 +0
Here, remainder is zero. So, HCF (616, 32) = 8
Hence, maximum number of columns is 8.

4. Use Euclid’s division lemma to show that the square of any positive integer is either of the form 3m or
3m +1for some integer m. [NCERT]

Sol. Leta be any positive integer, then it is of the form 3¢, 3¢ +1 or 3¢ + 2. Now, we have to show that the
square of these numbers can be rewritten in the form of 3m or 3m + 1.

Here, on squaring, we have
3¢)% =9¢° =3(3¢%) =3m, where m =3¢*
Bg+1)? =9¢% +6¢ +1=3(3¢> +2¢9) +1=3m +1,  wherem =3¢* +2¢
and, (3¢ +2)*=9¢" +12¢+4=(9¢" +12¢ +3) +1
=3(3¢° +4q+1)+1=3m +1, wherem =3¢% +4q +1.
Hence, square of any positive integer is either of the form 3m or 3m +1.
5. Show that one and only one out of n, n +2, n + 4 is divisible by 3, where n is any positive integer.
Sol. Letg be the quotient and r be the remainder when » is divided by 3.
Therefore, n =3¢ +r, wherer =0,1, 2
p n =3q or n =3¢+ 1or n=23q+ 2
Case (¢) if n = 3g, then n is divisible by 3.

Case (i) if n =3¢ +1 then n +2 =3¢ +3=3(q +1), which is divisible by 3 and n +4 =3¢ +5, which is not
divisible by 3.

So, only (n +2) is divisible by 3.

Case (i) ifn =3¢ +2, thenn +2 =3¢ +4, which is not divisible by 3 and (n +4) =3¢ +6 =3(¢ +2), which
is divisible by 3.

So, only (n +4) is divisible by 3.

Hence one and only one out of n, (n +2), (n +4) is divisible by 3.

© VK Global Publications Pvt. Ltd.



- Mathematics X: Term — |

Type B: Problems Based on Prime Factorisation
1. Find the LCM and HCF of 12, 15 and 21 by applying the prime factorisation method. [NCERT]
Sol. The prime factors of 12, 15 and 21 are
12=2%"315=3"5 and 21=3"7
Therefore, the HCF of these integers is 3

22, 3! , 5! and 7' are the greatest powers involved in the prime factors of 12, 15 and 21.
So, LCM(12,15,21)=2%" 3!~ 517 71 =490,
2. Find the LCM and HCF of the following pairs of integers and verify that LCM ™~ HCF = product of the

two numbers.
() 26 and 91 (21) 198 and 144
Sol. (1) We have
26 =2"13
91=7"13
Thus, LCM (26,91)=2" 7" 13 =182
HCF (26,91) =13
Now, LCM (26,91) " HCF (26,91)=182" 13=2366
and Product of the two numbers = 26~ 91 =2366
Hence, LCM~ HCF = Product of two numbers.
(i) 144 =2~ 8°
198 =27 3%" 11
\ LCM(198,144)=2%" 32" 11 = 1584
HCF (198,144)=2" 3% =18
Now, LCM (198, 144) x HCF (198,144) =1584" 18 = 28512
and product of 198 and 144 = 28512
Thus, product of LCM (198, 144) and HCF (198, 144) = Product of 198 and 144.

3. Using prime factorisation method, find the HCF and LCM of 30, 72 and 432. Also show that
HCF x LCM ! Product of the three numbers.

Sol. Given numbers = 30, 72, 432

30=2x%Xx3 %5
72 = 2% x 32
439 = 9% x 33

Here, 2' and 8' are the smallest powers of the common factors 2 and 3 respectively.
So, HCF (30, 72,432) =21 31 =927 3 =6
Again, 2%, 3% and 5' are the greatest powers of the prime factors 2, 3 and 5 respectively.
So, LCM (30, 72, 432) = 2% 33" 5! =2160
HCF x LCM = 6 X 2160 = 12960
Product of numbers = 30 X 72 X 432 = 933120
Therefore, HCF X LCM * Product of the numbers.

© VK Global Publications Pvt. Ltd.



4. There is a circular path around a sports field. Sonia takes 18 minutes to drive one

round of the field, while Ravi takes 12 minutes for the same. Suppose they both start
from the same point and at the same time, and go in the same direction. After how 2 18
many minutes will they meet again at the starting point? [NCERT] 3 9
Sol. To find the time after which they meet again at the starting point, we have to find 4 3
LCM of 18 and 12 minutes. We have
18=2" 37 !
and 12=2%"3 2 | 12
Therefore, LCM of 18 and 12 =2%" 3% =36 2 |6
So, they will meet again at the starting point after 36 minutes. 3|3
Type C: Problems Based on Decimal Expansion I
1. Write down the decimal expansions of the following numbers:
. 35 .15
i ) —— NCERT
@) 0 (iz) 1600 [ ]
Sol () We have, 35_.35 35" 2 = 70
0 5°72 5°7 272 5% 2°
= 770 = 770 =0%/0
102 100
(z) We have, 15 15 15
1600 26 s 52 24 . 22 4 52
15 1575 15" 5*

9t 10)2 2* 5% 102 (10)*° (10)2
_157 5% _ 157625 _ 9375

10° 1000000 1000000

2. The decimal expansions of some real numbers are given below. In each case, decide whether they are

p

rational or not. If they are rational, Write it in the form - , what can you say about the prime factors of ¢?

=0>009375

(z) 0.140140014000140000... (i) 0.16
Sol. (1) Wehave, 0.140140014000140000... a non-terminating and non-repeating decimal expansion. So

it is irrational. It cannot be written in the form of B .

q
(i) We have, 0.16 a non-terminating but repeating decimal expansion. So it is rational.
Let x=0.16
Then, x =0.1616... ..(1)
P 100x = 16.1616... ... (1)
On subtracting (¢) from (i), we get
100x - x = 16.1616 - 0.1616
P 99x = 16 = x=10_7
9 ¢

The denominator (¢) has factors other than 2 or 5.
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Type D: Problems Based on Rational and Irrational Numbers

1.
Sol.

2.
Sol.

Sol.

Write a rational number between /3 and +/5 .

A rational number between \/g and \/g 18

18 _9
V84 =18 =-"2=2
10 5

Prove that /7 is irrational.
Let us assume, to the contrary, that 7 is rational.

Then, there exist co-prime positive integers @ and b such that

V7 =% , b0
So, a=+7h
Squaring on both sides, we have
a® =7b* 0

P 7 dividesa® P 7 dividesa
So, we can write
a="7c, (where ¢ 1s any integer)

Putting the value of ¢ =7¢ in (i), we have

49¢* = 7% b T7c* = b?
It means 7 divides 52 and so 7 divides b.
So, 7 is a common factor of both ¢ and b which is a contradiction.
So, our assumption that 7 is rational is wrong.
Hence, we conclude that 7 is irrational.
Show that5- +/3 is an irrational number. [NCERT]
Let us assume that 5 - +/3 is rational.
So,  5-+/3 may be written as

5-+3 = £, where p and ¢ are integers, having no common factor except 1 and ¢ * 0.

q

b s5-P-yj35 b \/§=5‘]7'p

q q

5¢- p
q

Since

is a rational number as p and ¢ are integers.

\ /3 is also a rational number which is a contradiction.

Thus, our assumption is wrong.
Hence, 5 - J3 is an irrational number.

HOTS (Higher Order Thinking Skills)

1.

Sol.

Find the largest positive integer that will divide 398, 436 and 542 leaving remainders 7, 11 and 15
respectively.

Itis given that on dividing 398 by the required number, there is a remainder of 7. This means that
398 — 7 = 391 is exactly divisible by the required number. In other words, required number is a factor
of 391.
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Similarly, required positive integer is a factor of 436 - 11 =425 and 542 - 15 =527.

Clearly, required number is the HCF of 391, 425 and 527.

Using the factor tree, we get the prime factorisations of 391, 425 and 527 as follows :
391 =17" 23, 425=5%"17 and 527=17" 31

\'  HCF of 391, 425 and 527 is 17.
Hence, required number = 17.
2. Check whether6” can end with the digit 0 for any natural number n. [NCERT]

Sol. Ifthe number6”, for any n, were to end with the digit zero, then it would be divisible by 5. That is, the
prime factorisation of 6" would contain the prime 5. This is not possible because 6" =2 3)" =2" ~ 3"
so the primes in factorisation of 6" are 2 and 3. So the uniqueness of the Fundamental Theorem of
Arithmetic guarantees that there are no other primes except 2 and 3 in the factorisation of6" . So there
is no natural number n for which 6" ends with digit zero.

3. Let a, b, ¢, k be rational numbers such that % is not a perfect cube.
1 2
Ifa+bk3 +ck3 =0, then prove thata =b =¢ =0.
Sol. Given,
1 2
a+bk3 +ck3
1
Multiplying both sides by k3, we have
1 2
ak3 +bk3 +ck =0 ... (17)
Multiplying (¢) by b and (i2) by ¢ and then subtracting, we have
(ab +b%k" +bck*?) - (ack"® +bck*® +c%k) =0

=0 .. ()

=} (172-ac)k1/3 +ab- ¢*k =0
P b*>-ac=0 and ab- ¢k =0 [Since kY3 is irrational]
=} b?=ac and ab=c%
p b*=ac and a®b® =c*k?
P a’(ac) = ¢ k> [By putting b% =acin a®® =c*k?
P a’c- k%' =0 b (a®- k%% c=0
=} a®- k%% =0, or ¢ =0
Now, a®- k% =0
b k2 =£ P (k)" ge;ig“b R =2
c’ g c

This is impossible as k7 is irrational and £ is rational.
¢

\ a’- k%’ 10

Hence, ¢=0

Substituting ¢ =0 in b* - ac =0, we geth =0

Substituting b6 =0 and ¢ =0 ina+bk"® +ck?® =0, we geta =0

Hence, a=b=¢=0.
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Exercise

A. Multiple Choice Questions

Write the correct answer for each of the following:

1.

10.

V7 s
(a) an integer (b) an irrational number

(¢) rational number (d) none of these

The decimal expansion of the rational number —— will terminate after

275
(a) one decimal place (b) two decimal places
(¢) three decimal places (d) more than three decimal places
The largest number which exactly divides 70, 80, 105, 160 is
(a) 10 (b) 7 ()b (d) none of these
The least number that is divisible by first five even numbers is
(a) 60 (b) 80 (¢) 120 (d) 160
HCF of (x* - Sx +2) and (x 2 - 4x +3) is
@ - 9 ) (- D(x +2) (€ (- 1) (@ (- 1)(x - 3)
LCM ofx?- 4and x®* - 16 is
@) (x - 2)(x +2) (0) (x* +4)(x - 2) () (x* - 4) (x +2) @) (* +4)(x* - 4)
If n is an even natural number, then the largest natural number by which n(n +1)(n +2) is divisible is
(a) 24 (b) 6 (c) 12 (d)9
The largest number which divides 318 and 739 leaving remainder 3 and 4 respectively is
(@) 110 (b) 7 (¢) 35 (d) 105
When 256 is divided by 17, remainder would be
(a) 16 )1 (c) 14 (d) none of these
6.6 is
(a) an integer (b) a rational number (¢) an irrational number (d) none of these

B. Short Answer Questions Type-I

1. Write whether every positive integer can be of the form 4¢ +2, where ¢ is an integer. Justify your answer.

A positive integer is of the form 3¢ +1, ¢ being a natural number. Can you write its square in any form
other than 3m +1 i.e., 3m or 3m +2 for some integer m? Justify your answer.

Can the numbers 6", n being a natural number end with the digit 5? Give reasons.

4. The numbers 525 and 3000 are both divisible only by 3, 5, 15, 25 and 75. What is HCF (525, 3000)?

Justify your answer.

A rational number in its decimal expansion is 1.7112. What can you say about the prime factors of ¢,
when this number is expressed in the form p/g?

What can you say about the prime factorisation of the denominators of the rational number 0.134?
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Real Numbers

C. Short Answer Questions Type-II

10.
11.
12.
13.
14.

15.

16.

© PN S Pk ® M=

Show that 12" cannot end with the digit 0 or 5 for any natural number n.

If n is an odd integer, then show that n? - 1 is divisible by 8.

Prove that 2 ++/5 is irrational.

Show that the square of any odd integer is of the form 4¢ +1, for some integer ¢.
Show that 24/3 is irrational.

Show that +/3 ++/5 is irrational.

Show that 8 - /5 is irrational.

Show that \/E +\/a is irrational, where p, ¢ are primes.

Show that L 1s irrational.
3

Use Euclid’s division algorithm to find the HCF of 4052 and 12576.

If the HCF (210, 55) is expressible in the form 210 X 5 - 55y, find y .

Find the greatest number that will divide 445, 572 and 699 leaving remainders 4, 5 and 6 respectively.
Using prime factorisation method, find the LCM of 21, 28, 36, 45.

The length, breadth and height of a room are 8 m 25 cm, 6 m 75 cm and 4 m 50 cm respectively.
Determine the longest rod which can measure the three dimensions of the room exactly.

On a morning walk, three persons step off together and their steps measure 40 cm, 42 cm and 45 cm
respectively. What is the minimum distance each should walk so that each can cover the same distance
in complete steps?

Write the denominator of the rational number in the form 2" " 5", where m, n are non-negative

integers. Hence, write its decimal expansion, without actual division.

D. Long Answer Questions

Show that one and only one out of n, n +2, n +4 is divisible by 3, where n is any positive integer.

Use Euclid’s division lemma to show that the square of any positive integer is either of the form 3 m or
3m + 1 for some integer m.

Show that cube of a positive integer of the form 6¢ +r, gis an integer and r = 0, 1, 2, 3, 4, 5 is also of the
form 6m +7.

Show that one and only one out of n, n + 4,n + 8,n + 12 and n + 16 is divisible by 5, where n is any
positive integer.

(Hint: Any positive integer can be written in the form of 5¢, 5¢ + 1, 5g + 2, 5g + 3, 5bq + 4)
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Formative Assessment

A sequence of well defined steps to solve

Activity: 1
B Solve the following crossword puzzle, hints are given below:
1. 2.
3.
5.
4. 6.
7.
10.
1.
Across Down
4. The theorem that states that every I
composite number can be uniquely

expressed as a product of primes, apart
from the order of factors, is called
fundamental theorem of

7. The numbers that include rational and

irrational number.

8. The number that has exactly two factors,

one and the number itself.

11. The numbers that have either terminating

or non-terminating repeating decimal
expansion.

2.

3.

10.

any problem, is called an

Numbers having non-terminating, non-
repeating decimal expansion are known as

A proven statement used as a stepping
stone towards the proof of another
statement is known as

Decimal expansion of 7/35 is

The expansion of rational
numbers is terminating if denominator has
2 and 5 as its only factors.

division algorithm is used

to find the HCF of two positive numbers.

For any two numbers, HCF X LCM =
of numbers.
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Activity: 2

To build a birthday magic square of order four. 2 | 10| 18 | 69

B An arrangement of different numbers in rows and columns is called a magic
square if the total of the rows, the columns and the diagonals are same.

Steps of Constructing a birthday magic square of order four:

1. Draw a grid, containing four rows and four columns.

2. Write the four numbers corresponding to the birthday in first row as shown
in the square grid for Mahatma Gandhi’s birthday.

3. Find sum of two middle numbers of first row. Decompose this sum into two
other numbers, say 12 and 16 to fill at the end cells of the corresponding fourth row.

4. Find the end sum of one diagonal. Decompose this sum into two numbers to fill in the middle cells of
the other diagonal. Similarly, fill in the middle cells of the other diagonal.
5. Fillin the middle cells of fourth row, so that the sum of the numbers in 2nd and 3rd columns is same.

6. Get the sum of the end numbers of the first column. Decompose into two different numbers. Fill in the
middle cells of the fourth column by these numbers.

7. Fill in the middle cells of the first column, so that the sum of the numbers in the 2nd and 3rd rows is
equal. A magic square of the Mahatma Gandhi’s birthday is built, which yields the same magic sum 99.

Drama

Divide your class into two groups. Ask one drama group to write and learn the properties of rational
numbers, and the other to write about irrational numbers.

A drama can be played in the class, wherein two students can play the role of the King and the Prime
Minister. The other two teams will present their respective properties and characteristics. The king and the
prime minister will take decision on who won, on the basis of the number of properties described, variety in
uses of their respective number, etc.

Role Play

B Consider yourself to be a rational number/irrational number.
B Write your properties.
B Write how you are different from other numbers.

B Write your similarities with other numbers.
Rapid Fire Quiz

State whether the following statements are true (T) or false (F).

1. Every composite number can be factorised as a product of primes and this factorisation is unique,
apart from the order in which the prime factor occurs.

2. The decimal expansion of Vb is non-terminating recurring.
3. Prime factorisation of 300 is 2% 3~ 57

4 372
V50

5. If b4 is a rational number, such that the prime factorisation of ¢ is of the form 2" 5" where n, m are

q
V4

non-negative integers, then
q

1s an irrational number.

has a decimal expansion which terminates.
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6. Any positive odd integer is of the form6p+1 or 6 p+3 or 6 p+5, where p is some integer.
7. 475 has non-terminating decimal expansion.
X
8. The largest number which exactly divides 12 and 60 is 4.
9. The least number which is exactly divisible by 8 and 12 is 24.
10. If LCM and HCF of 18 and x are 36 and 6 respectively, then x =12.
11. ;; has terminating decimal expansion.
Match the Columns
Match the following columns I and II.
Column I Column IT
() 3 —/2is (@) arational number

50
(ii) \/EIS
(i) 3and 11
(7v) 6 and 28
(v) 2

(wi) 1

an irrational number

—~
S
~

non-terminating non-repeating

~ o~

perfect numbers

—_
SRS
~—~ — ~—

co-prime numbers

S

neither composite nor prime

(vit) The decimal expression of irrational numbers | (g) the only even prime number

Oral Questions

Answer the following in one line.

[
=

[u—y
[u—y
.

[
e

13.
14.
15.

© XN TR BN

Define a composite number.

What is a prime number?

Is 1 a prime number? Justify your answer.

Can you write prime factorisation of a prime number? Justify your answer.
State fundamental theorem of arithmetic.

How will you find HCF by prime factorisation method?

How will you find LCM by prime factorisation method?

State Euclid’s division lemma.

State Fundamental Theorem of Arithmetic.

What condition should be satisfied by ¢ so that rational number L hasa terminating decimal expansion?

q

Is p a rational number?

75 .
Is —= a rational number?

J12

Is there any prime number which is even?
Which number is neither prime nor composite?

Which two types of numbers constitute real numbers?
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17. After how many decimal places the decimal expansion of the rational number

16. Is 1.203003000300003 ........ a rational number? Give reason.

will terminate?

2”5
18. Give two irrational numbers whose product is rational.
19. What will be the HCF of two prime numbers?

20. State whether the product of two consecutive integers is even or odd.

Seminar

Study about irrational numbers from different sources: Make a presentation on inadequacy in the rational
number system and then tell about the need of irrational numbers.

Multiple Choice Questions

Tick the correct answer for each of the following:
1. For some integer ¢, every even integer is of the form

(@) q (b) g +1 (€)2q (d)2q +1
2. For some integer m, every odd integer is of the form
(@) m bym +1 (¢) 2m (d)2m +1
3. The largest number which divides 85 and 77, leaving remainders 5 and 7 respectively is
(@) 5 (b) 20 (¢) 35 (d) 10
4. n? - 1is divisible by 8, if n is
(a) an integer (b) a natural number (¢) an odd integer (d) an even integer

5. The least number that is divisible by all the numbers from 1 to 5 (both inclusive) is

(a) 20 (b) 30 (c) 60 (d) 120

6. The decimal expression of the rational number will terminate after

‘
'

(a) one decimal place (b) two decimal places

(¢) three decimal places (d) more than three decimal places
7. Ifx and y are prime numbers, then HCF of x 3 yQ and x 2 yis

(@) x®y? (b)x*y? ©x%y (d) %y
8. If(- )" +(- )* =0, thenn is

(a) any positive integer (b) any odd natural number

(¢) any even natural number (d) any negative integer
9. Decimal expansion of a rational number is

(a) always terminating (b) always non-terminating

(¢c) either terminating or non-terminating recurring

(d) none of these
14587

10. The decimal expansion of the rational number will terminate after

(a) one decimal place  (b) two decimal places  (c¢) three decimal places (d) four decimal places
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Project Work

Early History of Mathematics

Description: Outline of the major milestones in Mathematics from Euclid to Euler.
B Write your findings.

Students should mention all the sources they used to collect the information.

Class Worksheet
1.

Rational Number Decimal Expansion will terminate | Decimal Expansion will
(x = 2, b1 0, aand b are (Put v/ or X) not terminate
(If it terminates, then after how (Put v or X)
integers a and b are many decimal places will it
co-prime) terminate?
13
1000
11
122
37
189
23
9352
49
9752

2. Tick the correct answer for each of the following:

(1) The decimal expansion of an irrational number is

(a) terminating (b) non-terminating recurring

(¢) non-terminating non-recurring (d) none of these
(ii) If x and y are the prime numbers, then HCF of x° y® and x° y* is

(@) x°y° ()7 y* ©x"y" @ x’y°
(1) The least number that is divisible by all the numbers from 1 to 10 (both inclusive) is

(a) 10 (b) 100 (c) 504 (d) 2520
(iv) The number 3 — 310 is divisible by

(@) 3 and 5 (b) 3 and 10 (c) 2,3 and 13 (d) 2,3 and 10
(v) Which of the following is true?

(a) p is rational (b) 0 1s natural number

(¢) 11is prime number (d) \/% is rational number

(vi) The decimal expression of the rational number will terminate after

-

(a) one decimal place (b) two decimal places
(¢) three decimal places (d) more than three decimal places
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3. State whether the following statements are true or false. Justify your answer.

(1) The product of three consecutive positive integers is divisible by 6.

(1) The value of the remainder r, when a positive integer « is divided by 3 are 0 and 1 only.
4. (i) Show that \/?: 1s irrational.

() Using Euclid’s division algorithm, find whether the numbers 847 and 2160 are co-prime.

5.  (¢) Using prime factorisation method, find the HCF and LCM of 336 and 54. Also show that
HCF x LCM = Product of the two numbers.

() Show that any positive odd integer is of the form 64 +1, or 6¢ +3, or 6¢ +5, where ¢ is some
integer.

Paper Pen Test

Max. Marks: 25 Time allowed: 45 minutes

1. Tick the correct answer for each of the following:

(1) The decimal expansion of the rational number 5 will terminate after

-,

(a) one decimal place (b) two decimal places

(¢) three decimal places (d) none of these 1
() For some integer m, every odd integer is of the form

(@) m (bym +1 (¢)2m +1 (d)2m 1

(1) Euclid division Lemma states that if @ and b are any two positive integers, then there exist
unique integers ¢ and 7 such that

(@)a=bg+r,0<r£b (bya=bg+r,0 £r<b

(c)a=bg+r",0<q£b (d)ya=bg+m,0Er<b 1
(7v) The sum or difference of a rational and an irrational number is

(a) always irrational (b) always rational

(¢) rational or irrational (d) none of these 1

(v) If two positive integers a and b can be expressed asa =x*y° and b =x” y; x, y being prime
numbers, then L.C.M. (a, b)is

(a) x%y? (b)xy’ ()27 @)’y I
(vi) The largest number which divides 71 and 97 leaving remainder 11 and 7 respectively is
(a) 15 (b) 20 (¢) 60 (d) 30 2
2. State whether the following statements are true or false. Justify your answer.

(2) The product of two consecutive positive integers is divisible by 2.

(1) 3 X 5 X 7+ 71isacomposite number. 2x2=4
3. (i) Use Euclid’s division algorithm to find the HCF of 81 and 237.
(1) Prove that for any prime positive integer p, \/E is an irrational number. 3X2=6

4. (1) Prove that the product of three consecutive positive integers is divisible by 6.

(1) Using prime factorisation method, find the HCF and LCM of 72, 120 and verify that
LCM X HCF = product of the two numbers. 4xX2=8
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Basic Concepts and Results

B Polynomial: An algebraic expression of the form agx” +ax™ ' +ax"* +...+a, | x +a,, where

ay, a, as, ... a, are real numbers, 7 is a non-negative integer and ¢, * 01is called a polynomial of degree n.
B Degree of polynomial: The highest power of x in a polynomial p (x) is called the degree of polynomial.
B Types of polynomial:

(@) Constant polynomial: A polynomial of degree zero is called a constant polynomial and it is of the

form p (x) =k.

(1) Linear polynomial: A polynomial of degree one is called linear polynomial and it is of the form
p (x) =ax + b, where a, b are real numbers and a * 0.

(1ii) Quadratic polynomial: A polynomial of degree two is called quadratic polynomial and it is of the
form p (x) = ax? +bx + ¢, where a, b, ¢ are real numbers and a 0.

(iv) Cubic polynomial: A polynomial of degree three is called cubic polynomial and it is of the form
p(x)= ax® +bx? +cx +d where a, b, ¢, d are real numbers and a * 0.

(v) Bi-quadratic polynomial: A polynomial of degree four is called bi-quadratic polynomial and it is of the
form p (x) = ax* +bx® +cx? +dx +e,wherea, b, ¢, d, ¢ are real numbers and a * 0.

(1) Graph of a linear polynomial p (x) =ax + b is a straight line.
(it) Graph of a quadratic polynomial p (x) =ax® + bx + ¢ is a parabola which open upwards like
Eifa>0.
(iii) Graph of a quadratic polynomial p(x) = ax? +bx + ¢ is a parabola which open downwards like C if
a<0.
() In general, a polynomial p (x) of degree n crosses the x-axis at, at most n points.
B Zeroes of a polynomial: a is said to be zero of a polynomial p (x)if p (@) =0.

(1) Geometrically, the zeroes of a polynomial p(x) are the x coordinates of the points, where the graph
of y = p(x) intersects the x-axis.

() A polynomial of degree ‘n’ can have at most n zeroes.

That is, a quadratic polynomial can have at most 2 zeroes and a cubic polynomial can have at most 3
zeroes.

() 0 may be a zero of a polynomial.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| .
. Graph of polynomial:
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|
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|
|
! (7v) A non-zero constant polynomial has no zeroes.
|
1
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B Discriminant of a quadratic polynomial: For polynomial p (x) =ax? +bx +¢, al 0, the expression

b%- 4ac is known as its discriminant ‘D,
\ D=b"- 4dac
(i) If D >0, graph of p (x) =ax® + bx + ¢ will intersect the x-axis at two distinct points.

The x coordinates of points of intersection with x-axis are known as ‘zeroes’ of p (x).

() If D =0, graph of p (x) = ax 2 + bx + ¢ will touch the x-axis at exactly one point.

\ p (x) will have only one ‘zero’.

() If D< 0, graph of p (x) = ax 2 + bx + ¢ will neither touch nor intersect the x-axis.

\ $ (x) will not have any real ‘zero’.
B Relationship between the zeroes and the coefficients of a polynomial:
(1) Ifa, bare zeroes of p (x) = ax 2 +bx +¢, then
b _ - (Coeflicient of x)

Sum of zeroes =a +b = —— ‘ 5
a Coefficient of x

Constant term

¢
a Coefficient of x 2

Product of zeroes =a b =

() Ifa,b, gare zeroes of p (x) = ax® +bx? +cx +d, then

- b _ - (Coeflicient of x?%)

a+b+g=
a Coefficient of x°
ab+bg+ga =< =
a Coefficient of x°
a bg= -d _- (Constant tern;)
a Coefficient of x

(ue) Ifa, bare roots of a quadratic polynomial p (x), then
p(x)=x 2 - (sum of zeroes) x + product of zeroes
P px)=x"-(a+bx+ab
(w) Ifa, b, gare the roots of a cubic polynomial p (x), then
p(x)=x 3. (sum of zeroes) x 2 + (sum of product of zeroes taken two at a time) x
- product of zeroes
p px)=x>-(@a+b+gx®+(@b+bg+g)x - abg
B Division algorithm for polynomials: If p (x) and g (x) are any two polynomials with g(x)* 0, then we can
find polynomials ¢ (x) and r (x) such that
px)=¢q(x)" g(x)+r (x), wherer (x) =0 or degree of r (x) < degree of g (x).
or Dividend = Quotient~ Divisor + Remainder

Step 1. Divide the highest degree term of the dividend by the highest degree term of the divisor and
obtain the remainder.

Step 2. 1f the remainder is 0 or degree of remainder is less than the divisor, then we cannot continue the

1
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Coefficient of x !
1
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1
division any further. If degree of remainder is equal to or more than divisor, then repeat step-1. !
1

1
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Summative Assessment

Multiple Choice Questions

Write the correct answer for each of the following:
1. The quadratic polynomial having zeroes -3 and 2 is

@x%-x-6 (b)x®+x-6 ) x>+x+6 (d)x%-x+6
2. If p(x) = ax? +bx +¢ has no real zero and a +b +¢ <0, then

(@)yc=20 b)e<0 €)e>0 (d) none of these
3. Given that one of the zeroes of the cubic polynomial ax S 4+bx?+cx +dis zero, the product of the other

two zeroes 1is
c ¢

@ -~ ()= ©0 @-"
a a a

4. A quadratic polynomial whose roots are -3 and 4 is

(@) x2-x +12 b)x2+x +12 (6)%—3—6 (d) 2x% +9x - 24
5. If one of the zeroes of the quadratic polynomial (k - 1)x 2 +kx +1is -3, then the value of k is
4 -4 2 -2
a)— by — c) = d
() 5 () 3 (©) 5 (d) 5
6. If the product of two zeroes of the polynomial p(x) = 2x 3+6x2- 4x +9 is 3, then its third zero is
-3 3 -9 9
a b) = ¢ d) =
(@) > (0) > (©) > (d) >
7. If the zeroes of the quadratic polynomial ax® +bx +¢, ¢ 0 are equal, then
(a) ¢ and a have opposite signs (b) ¢ and b have opposite signs
(¢) ¢ and a have the same sign (d) ¢ and b have the same sign

8. If one root of the polynomial p(y) =5y? +13y+m is reciprocal of other, then the value of m is
1
(@) 6 )0 ()5 (d) 5

9. Ifone ofthe zeroes of a quadratic polynomial of the form x 2+ ax +bis the negative of the other, then it

(a) has no linear term and the constant term is negative.

(b) has no linear term and the constant term is positive.

(¢) can have a linear term but the constant term is negative.
(d) can have a linear term but the constant term is positive.

2

10. Ifa and bare zeroes of p(x) = x~ +x - 1, then 1+; equals to
a

(@) -1 (0) 1 ()2 )0
11. The zeroes of the quadratic polynomial x 2+99x +127 are

(a) both positive (b) both negative

(¢) one positive and one negative (d) both equal
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12. Which of the following is not the graph of a quadratic polynomial?
(@) 7 () 1

Fig. 2.1

13. If the zeroes of the quadratic polynomial x 2 +(a+1)x +bare 2 and -3, then

@a=-70b=-1 b)ya=5b=-1 ©a=20b=-6 d)a=0,b=-6

Short Answer Questions Type-I

The graphs of y = p(x) for some polynomials (for questions 1 - 6) are given below. Find the number
of zeroes in each case.

1. Y4 2. Y
-€ >
X o) X X o) X
St 55
Fig. 2.2 Fig. 2.3
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3. Y / 4. ¥
X: GG X X o) X
¥ Y
Fig. 2.4 Fig. 25
5 i 6 i

. | ‘,
x/“/\x 1] S S

Y'Y Y
Fig. 2.6 Fig. 2.7
Sol. 1. There is no zero as the graph does not intersect the X-axis.

2. The number of zeroes is one as the graph intersects the X-axis at one point only.
3. The number of zeroes is three as the graph intersects the X-axis at three points.
4. The number of zeroes is two as the graph intersects the X-axis at two points.

5. The number of zeroes is four as the graph intersects the X-axis at four points.

6. The number of zeroes is three as the graph intersects the X-axis at three points.

Answer the following and justify:
7. Canx - 2be the remainder on division of a polynomial p(x) by x +3?

Sol. No, as degree (x - 2) = degree (x +3)

8. What will the quotient and remainder be on division of ax? +bx +¢ by px® +gx? +1x +5, p1 0?
Sol. 0, ax’ +bx +¢

9. Can a quadratic polynomial x * +kx +% have equal zeroes for some odd integer k > 1?

Sol. No, for equal zeroes, k =0,4
p k is even
Are the following statements ‘True’ or ‘False’? Justify your answer.
10. If the zeroes of a quadratic polynomial ax * +bx +¢ are both negative, then a,b and ¢ all have the same
sign.

b ¢
= sum of zeroes < 0, so that —> 0. Also the product of the zeroes = —>0.
a a

Sol. True, because -

Q|
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12.

Sol.
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If the graph of a polynomial intersects the x-axis at only one point, it cannot be a quadratic polynomial.

False, because every quadratic polynomial has at most two zeroes.

If the graph of a polynomial intersects the x-axis at exactly two points, it need not be a quadratic
polynomial.

True, x* - 1 is a polynomial intersecting the x-axis at exactly two points.

Important Problems

Type A: Problems Based on Zeroes and their Relationship with the Coefficients

1.

Sol.

Find the zeroes of the following quadratic polynomials and verify the relationship between the zeroes
and the coefficients.

(i) 6x2 - 3- Tx (i) 4u® +8u (i) 4s® - 4s +1

(z) We have,

(iz)

px)=6x7-3- Tx

p px)=6x7-7x-3 (In general form)

=6x% - Ox +2 - 3
=3x 2x - 3)+1(2x - 3)=(2x - 3) Bx +1)
The zeroes of polynomial p (x) is given by
px)=0
= 2x-3)Bx+1)=0 P x==,- =

Thus, the zeroes of 6x2 - 7x - 3 are a 22 and b=-

Now, sum of the zeroes =a +b _3.1.9-2._7
2 3 6 6

- (Coefficient of x) _ - (-7) _ 7

Coefficient of x? 6 6

- (Coefficient of x)

and

Therefore, sum of the zeroes = - 5
Coeflicient of x

S.oelo 1

Again, product of zeroes =a .b== I=- —
gL p 9 & 35 2
Constant term -3 1
and = =-—
Coefficient of x> 6 2

Constant term
Therefore, product of zeroes =

Coefficient of x?
We have,

pu)=4u® +8u P p(u) =4u (u +2)
The zeroes of polynomial p (u) is given by

pu)=0 p 4u (u+2)=0

\ u=0,-2
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Thus, the zeroes of 4u? +8u area =0 andb=- 2

Now, sum of the zeroes=a +b=0-2=- 2
- (Coefficientof u) -8 _

and -9

Coefficient of u? 4

Therefore, sum of the zeroes = - (Coefficient of u)

Coefficient of u?

Again, product of the zeroes =ab=0" (- 2)=0

Constant term 0
and ' S == 0
Coefficient of u 4

Constant term

Therefore, product of zeroes = ' 5
Coefficient of u

(z1z) We have,
p(s)=4s% - 45 +1

p P () =452 - 95-25+1=25 (25 - 1)- 1 (25 - 1)=(25 - 1) (2s - 1)
The zeroes of polynomial p (s) is given by
p()=0
s} @2s-1)2s-1)=0
11
s=—, =
2 2
Thus, the zeroes of 4s 2. 45 +1 are
a= 1 and b= 1
2 2
Now, sum of the zeroes =a +b =; +; =1
and - (Coeflicientof s) _ - (- 4) -1
Coefficient of s 2 4
\  Sum of the zeroes = - (Coefficient of s)
Coefficient of s
Again, product of zeroes =a b = 1-1.1
2 2 4

Constant term 1
and =

Coefficient of s> 4

Constant term
\ Product of zeroes =

Coefficient of s

Verity that the numbers given alongside the cubic polynomial below are their zeroes. Also verify the
relationship betweep the zeroes and the coefficients.
x3 - 4x?+5x-2; 2,1,1

Let p(x)=x3-4x2+5x-2
On comparing with general polynomial p(x) =ax® +bx* +cx +d, we get a=1,b=- 4 , ¢ =5 and

d=-2.
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Given zeroes 2, 1, 1.

\ P2 =27 - 427 +5©2)-2=8-16+10-2=0

and  pM)=1)*- 4D +5(1)-2=1-4+5-2=0.

Hence, 2,1 and 1 are the zeroes of the given cubic polynomial.
Again, considera =2,b=1,g=1

\ a+b+g=2+1+1=4

- (Coefficient of x ?) _- b _-(-4)

and a +b+g= = =4

Coefficient of x ° a 1

ab+bg+g =2 +MHDH+1)2)=2+1+2=5
and ab+bg+ga=Coefﬁc1entofx :£=§=5
Coefficientofx® a 1

abg=(2) (1) (1) =2

- (Constant term) _- d _-(-2)

and abg= =2.

Coefficient of x ° a 1

3. Find a quadratic polynomial each with the given numbers as the sum and product of its zeroes

respectively.

) 1 1 . 1
) - —, — u ,—
Q) - 75 ) V2. 5

Sol. Leta,bbe the zeroes of polynomial.

(z) We have, a +b=- land ab .
4 4

Thus, polynomial is
px)=x?- (@ +b)x +ab
:x2 - &i lgx +l :x2 +lx +l :l(4x2
8 4g 4 4 4 4
\ Quadratic polynomial = 4x* +x +1
() We have, a +b=\/§and ab:;
Thus, polynomial is [a(x)=x2 -(@a+byx +ab
=x2-\/§x+;=;(3x2-3\/§x+1)

\ Quadratic polynomial =3x? - 3/2x +1.
4. Ifa and b are the zeroes of the quadratic polynomial f (x) =2x® - 5x +7, find a polynomial whose
zeroes are 2a +3band 3a +2b.
Sol. Since a and b are the zeroes of the quadratic polynomial f (x) =2x? - 5x +7.

(5 _5 7

\ a+b= and ab=§

LetS and P denote respectively the sum and product of the zeroes of the required polynomial. Then,
S =(2 +3b)+(3a +2b)=5(@ +b) =5 g=225
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Sol.

Sol.

and P =(2a +3b) (3a +2b)
p P =6a’ +6b* +13ab=6a? +6b? +12ab+ab=6(a > +b* +2ab)+ab=6 (a +b)? +ab

b P=6" 3@9 +Z 7754.2_41

&2 2 2 2
Hence, the required polynomial g (x) is given by
g(x)=k(x?- Sx +P)
or gx)=k (?vz —x +415 O where k is any non-zero real number.
ﬂ

Find a cubic polynomial with the sum of the zeroes, sum of the products of its zeroes taken two at a
time, and the product of its zeroes as 2, - 7, - 14 respectively.

Let the cubic polynomial be p(x) = ax ® +bx? +¢cx +d. Then

Sum of zeroes = =2
a

c

Sum of the products of zeroes taken two at a time = — = -

a
and product of the zeroes = T =14
a
b bolo Coig doliy or long
a a a a
— é3.,b o ¢ du
\ p()—ax +hx%+ex +d P px)=a x" +=x"+=—x+—_
g a a al‘il

px)=alx® +(- Qx® +(- 7)x +14]
plx)=alx’®- 2% - Tx +14]
For real value of a =1
p(x) =x-2%%-Tx +14
Find the zeroes of the polynomial f (x) =x° - 5x? - 2x +24, if it is given that the product of its two

zeroes 1s 12.

Leta,band gbe the zeroes of polynomial f (x) such thatab =12.

We have, a+b+g=_b=-<_5)=5
a 1
ab+bg+ga::'12:-2 and abg:'d:-‘?—-%
a
Puttingab =12in abg=- 24, we get
24
12g=- 24 P =- =-9
J J 12
Now, a +b+g=5 ] a+b-2=5
b a+b="7 [} a=7-b
ab=12
(7-bb=12 p 7b-b? =12
b®-70+12=0 P b?-3b-4b+12=0
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Pbb-3-4Mm-3)=0 b b-4)b-3)=0
] b=4 or b=3
\ a=3 or a=4

Type B: Problems Based on Division Algorithm for Polynomials

1. Check whether the first polynomial is a factor of the second polynomial by dividing the second
polynomial by the first polynomial:

(@) x? +3x +1,3x" +5x7 - 7x® +2x +2 Gi)t® - 3,20 +3¢% - 22 -91-12 [NCERT]
Sol. (1) We have,
Sx? - 4x +2

x? +3x +1> xt +5x% - Tx? +2x +2

Sxt +9x% +3x?

- 4x% - 10x2 + 2

- 4x% - 19¢? - 4x
+ + +

2?2 +6x +2

92 +6x +2

0
Clearly, remainder is zero, so x % +3x +1 is a factor of polynomial 3x* +5x7 - 7x* +2x +2.
(1) We have,
2t +3t +4
- g)2t st 2% 0o 12

21 - 612
- +
3t +4¢% - 9t
33 -9t
- +
412 - 12
412 - 12
- +
0

Clearly, remainder is zero, so t* - 3 is a factor of polynomial 2¢* +3¢% - 2% - 9 - 12,

2. What must be subtracted from p(x) = 8x* +14x” - 2x2 +7x - 8 so that the resulting polynomial is
exactly divisible by g(x) = 4x? +3x - 2?

Sol. Let y be subtracted from polynomial p (x)
\ px) =8x* +14x7 - %% +7x - 8- y
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22+ 2 - 1

Now, 4x* +3x - 2) Sx* +14x® - 2% +7x - 8-y

8x* +6x° - 4x?

+

8x® +2 % +7x - 8-y

8x® +6x2 - 4x

+

- 4x? +1lx - 8-y

- 4x% - 3x +2
+ + -
14x - 10 -y
Remainder should be 0.
\ 14x - 10 - y=0
or I4x - 10=y or y=14x-10
\ (14x - 10) should be subtracted from p(x) so that it will be exactly divisible by g(x).

3. Obtain all other zeroes of 3x* +6x° - 2x% - 10x - 5, 1f two of its zeroes are \/g and - \/g .

Sol. Since two zeroes are \F and - \F , SO a;c - \Fgo’?c + \Fg =x? - 5 is a factor of the given polynomial.
3 3 § 3 (;)g 35 3

Now, we divide the given polynomial by g?v 2. §Qto obtain other zeroes.

3

3x2 +6x +3

s 5

X - §>3x4 +6x° - %% -10x-5

Sx

- Bx 2
+

6x° +3x2 - 10x

6x >

- 10x
+

3x2-5
3x2 -5

+

0

So,  Sxt +6x”- 2% 10x - 5= - 29(3x2 +6x +3)
e 4]

Now, Sx2+6x +3=3(x2+2% +1)=3x +1)2 =3 (x +1) (x +1)

So its zeroes are - 1, - 1.

Thus, all the zeroes of given polynomial are 4/5/3, - 4/5/3,- 1and - 1.
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4. What must be added to f (x) =4x* +2x” - 2x? +x - 1 50 that the resulting polynomial is divisible by
g (x) =x? +2 - 3?
Sol. By division algorithm, we have
J)=g ()" qx)+r(x)
P J-r@)=gx) qgx) P f)+HrEI=gK)" ¢k

Clearly, RHS is divisible by g (x). Therefore, LHS is also divisible by g (x). Thus, if we add - r (x) to
f (x), then the resulting polynomial is divisible by g (x). Let us now find the remainder when f (x) is

divided by g (x).
X%+ - 3)4904 +2x° - 2% +x -1 ( 4x% - 6x +22
4xt +8x° - 12x?
- - +
- 6x +10x% +x - 1
- 6x7 - 12¢% +18«
+ + -
22x% - 17x - 1
22x% +44x - 66
- - +
- 61x +65
\ r(x)=-6lx +65 or -7r(x)=6Ix- 65

Hence, we should add - » (x) =61x - 65 to f (x) so that the resulting polynomial is divisible by g (x).
HOTS (Higher Order Thinking Skills)

1 -1

1. Ifa,b, gbe zeroes of polynomial 6x 3 +3x2 - 5x +1, then find the value ofa™ ! +b™ ! + g
Sol. p(x)=6x" +3x% - 5x +1
a=6,b=3,c=-5,d =1

a,band gare zeroes of the polynomial p(x).

\ a+b+g:j_ﬁ=_l
a 6 9
¢ -5
ab+ag+bg=-==
a 6
-d -1
abg = =
g p 5
Now a"+b'1+g1:l+l+l=b9+ag+ab:-5/6:5
a b g abg -1/6

2. Find the zeroes of the polynomial f (x) =x” - 12x? +39x - 28, ifitis given that the zeroes are in A.P.

Sol. Ifa,b, garein A.P., then,
b-a=g-b P 2b=a+g ...(0)
a +b+g:-b:'('12)

=12 P a+g=12-b ...@1)
a 1
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From (i) and (i7)
2b=12-b or 3b=12

or b=4
Putting the value of bin (¢), we have
8=a +g .. (o)
abg=- 1: - (- 28) =928
a 1
@g4=28 or ag=7
or =Z .. ()
a

Putting the value of g = 7 in (i21), we get
a

8:a+z
a
p 8a =a?+7 b a?-8a+7=0
p a’-7a-la+7=0 b a@-7-1@-"7=0
= @-1)@-7=0
p a=1 or a=7
Puttinga =11n (iv), we get Puttinga =71in (iv), we get
_7 _7
or g=7 or g=1
and b=4 and b=4
\ Zeroes are 1, 7, 4. \ Zeroes are 7,4, 1.

3. Ifthe polynomial f (x) =x* - 6x° +16x7 - 25x +10 is divided by another polynomial x* - 2x +k, the
remainder comes out to be x +«a. Find % and a.
Sol. By division algorithm, we have

Dividend = Divisor © Quotient + Remainder

P Dividend - Remainder = Divisor ~ Quotient

p Dividend - Remainder is always divisible by the divisor.

When f (x) =x* - 6x” +16x? - 25x +10is divided byx? - 2x +k the remainder comes out tobex +a.
\ f(x)-(x+a)=x4-6x3+16x2-25x+10-(x+a)

=x* - 6x%+16x2- 250 +10 - x - «
=x*-6x%+16x2- 26x +10 - a
is exactly divisible by x* - 2x +#£.

Let us now divide x* - 6x® +16x* - 26x +10 - @ by x* - 2x +k.
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x% - % +k> 2t - 6x +16x2- 26x +10- a( x%- 4x +(8 - k)

xt - o3 +hx?
- + -

- 4x3 +(16 - k)x?- 26x +10 - a

- 4x° +8x? - 4kx
+ - +

8-k x?-(26-4k)x +10- a

(8- kyx?- (16 - 2k) x +(8k - k?)
- + -

(- 10 +2k) x +(10 - a - 8k +£?)
For f (x) - (x +a) =x*-6x% +16x? - 26x +10 - atobeexactlydivisiblebyx2 - 2x +k,we must have
(- 10 +2k)x +(10 - a - 8k +£%) =0 for all x
-10+2k=0 and 10- a- 8k +£> =0

k=5 and 10-a- 40 +25=0
) k=5 and a=- 5.

Exercise

A. Multiple Choice Questions

Write the correct answer for each of the following:

1. Ifa,bare the zeroes of the polynomial f(x) =x?- 3x +2, then 1 +é equals to:
a

3 3
a) 3 b) -1 c)— d)- =
(@) (0) (©) 5 (d) 5
2. If f(x) = ax ® +bx +¢ has no real zeroes and ¢ +b +¢< 0, then:
(@)c=20 b)c>0 (¢) ¢<0 (d) none of these
3. Ifa and L are the zeroes of polynomial 4x 2. 9x +(k- 4), the value of k is:
a
(a) 4 (b) 8 (c) 0 (d) none of these
4. If the sum of the zeroes of the polynomial f(x) =2x % 3kx?+4x- 5 is 6, then the value of  is:
(@) 2 (0) 4 (€)-2 d) -2
5. The zeroes of v/3x 2 +10x +7+/3 are:
(@) 7,3 b) 3,73 (©) -3, i (d) none of these
J3
6. Ifa,bare the zeroes of the polynomial f(x) =ax 2 +bx +¢, then % + b12 equals to:
a
b%- 4ac b? - 2ac b? - 2ac b2 +2ac
@ )~ G @
a ¢ a ¢
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7.

If the polynomial f(x) = ax 3 +bx - ¢is divisible by the polynomial g(x) =« %+ bx +¢, then the value of ab
is:
(@) L ) 1 (¢) -1 (d) none of these

c

B. Short Answer Questions Type-I

Are the following statements ‘True’ or ‘False’ (1-4)? Justify your answers.

1.
2.

3.

If two of the zeroes of a cubic polynomial are zero, then it does not have linear and constant terms.

The only value of k for which the quadratic polynomial kx ? +x +% has equal zeroes is ;

If all the zeroes of a cubic polynomial are negative, then all the coefficients and constant term of the
polynomial have the same sign.

If all three zeroes of a cubic polynomial x d+ax?- bx +c are positive, then at least one of g, b and ¢ is

non-negative.

Answer the following questions and justify:

5.
6.

Can x?- 1 be the quotient on division of x 6 +oxd+x-1 by a polynomial in x of degree 57
If on division of a non-zero polynomial p(x) by a polynomial g(x), the remainder is zero, what is the
relation between the degrees of p(x) and g(x)?

If on division of a polynomial p(x) by a polynomial g(x), the quotient is zero, what is the relation
between the degrees of p(x) and g(x)?

C. Short Answer Questions Type-II

1.

Find the zeroes of the following polynomials and verify the relationship between the zeroes and the
coefficients of the polynomials.

(i) 3x2+dx- 4 (i) 7y? - lgly- 2 (iii) 4x % +52x - 3
(i) p*- 30 (v) V3x%- 11x +6+/3 i) a(x®+1)- x(a® +1)
) 1 .1
vii) 6x % +x - 2 U oyt —
(vir) 6x~ +x (vae) y 23’ 16

Verity that the numbers given alongside the cubic polynomials below are their zeroes. Also verity the
relationship between the zeroes and the coefficients.

() x®- 2%2- 5x +6 (i) -2, 1, 3
(iti) 2x° +7x% +2x - 3 (iv) =3, —1,;
Find a quadratic polynomial each with the given numbers as the sum and product of the zeroes
respectively.

201 .

) =, - — i) - 4+/3

(@) 3" 3 (i)

-3 -1 21 5

(iif) () ==, 2

05 2 8 '16
Also find the zeroes of those polynomials by factorisation.

Find the cubic polynomial with the sum, sum of the products of'its zeroes taken two at a time, and the
products of its zeroes as -3, -8 and 2 respectively.
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5. Check whether g(x) is a factor of p(x) by dividing the first polynomial by the second polynomial:
() p(x) =4x> +8x +8x%+7, gx)=2x%- x +1 @) px)=x"*-5x+6, g(x)=2- x*
@ii) p(x) =13x° - 19x2+12x +14, g(x) =2- 2 +x°
6. If(x - 2)isa factor of x® +ax? +bx +16 and b = 44, find the values of ¢ and b.
7. (/) Obtain all other zeroes of 2x* +7x% - 19x2 - 14x +30, if two of its zeroes are \/§ and - \/§
(i) Obtain all other zeroes of 2x* +x2 - 6x - 3, if two of its zeroes are - V3 and /3.

8. Give examples of polynomials p(x), g(x),q(x) and r(x), which satisty the division algorithm and
(1) deg p(x) = deg q(x) () degq(x) =0 (uz) degr(x) =0

9. Ifa and bare the zeroes of the quadratic polynomial f(x) =3x7- 5x - 2, then evaluate

2 K
(i) a2 +b? (ii) a® +b? (i) &+ 2~
b a
10. If the sum of the zeroes of the quadratic polynomial f(x) = kx * +2x +3k is equal to their product, find
the value of k.

11. Ifa andbare the zeroes of the quadratic polynomial f(¢) = 12 - p(t +1) - ¢,show that(a +1)(b+1)=1-c.

D. Long Answer Questions

1. Ifa and b are the zeroes of the quadratic polynomial f(x)=3x?- 7x - 6x, find a polynomial whose
zeroes are
(i) a® and b® (i) 2a +3band 3a +2b
2. Given that v/3 is a zero of the polynomial x> +x2 - 3x - 3, find its other two zeroes.
3. On dividing the polynomial f(x) =x - 5x?+6x - 4 by a polynomial g(x), the quotient and remainder
are x - 3 and - 3x +5 respectively. Find the polynomial g(x).
4. TIf two zeroes of the polynomial x* - 6x® - 26x? +138x - 35 are 2+ V3, find other zeroes.
5. What must be subtracted from x” - 6x 2 +13x - 6 so that the resulting polynomial is exactly divisible by
2
x“+x +1?

6. What must be added to f(x) =x*+2x” - 2x*+x - 1, so that the resulting polynomial is divisible by

g(x) =x? 42 - 37

7. Ifa,bare zeroes of polynomial 6x % +x - 1, then find the value of

() a’b+ab® (i7) g+E+28@£+19+ 3ab.
b a gda bg

8. Ifthe zeroes of the polynomial f(x) =x 5. 3x2%- 6x +8areofthe forma- b,a,a +b, find all the zeroes.
9. Ifa and bare zeroes of polynomial f(x) =2x 2 +11x +5, then find
(@) a*+b? (i7) Lol oap
a b

10. Ifa and b are the zeroes of the polynomial f(x) = 4x?- bx +1, find a quadratic polynomial whose

a? b2
zeroes are — and —.
a
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Formative Assessment

Activity: 1

B Search terms related to polynomials by the clues given below:

© 0N S PR PN

e
M=o

13.

I|{R|E|M|A| I |[N|D|E|R
PlO|L|Y|[N|[O|IM|I]|A]|L
D1 |V|I|D|E|[N|D|X]| I
E{V|A|R|I|A|B|L|E|N
G|U|R|A|Ss|ZzZ|E|R|O|E
R|R|O|F|A|C|T|O|R|A
E[{C|O|N|S|T|A|N|T|R
Elo|T|c|lu|B|I |C|E|B
R|E|A|L|E|VI|[X|T|R|A
I{D|E|N|T|I1|[T|Y|M]|S

The number that remains when the division is not exact.

An algebraic expression in which the variable has non-negative integral exponents only.

In division, the number being divided into.

A quantity that can vary in value.

Numbers which when multiplied together give the original number.

A polynomial of degree zero.

A collection of rational and irrational numbers.

Polynomial of degree three.

A real number at which the value of the polynomial is zero is called of the polynomial.

A quantity which when substituted for the unknown quantity in an equation satisfies the equation.

. An equation which is valid for all values of its variables.

The highest power of a variable in a polynomial is called of the polynomial.

A polynomial of degree one.

Activity: 2

Geometrical method for finding zeroes of a polynomial.

Material required

A graph sheet or grid sheet.
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Method

Name the values of a polynomial as y for different values of the variable in the polynomial p(x), we can write
y = plx).
Now, draw the graph of the polynomial y = p(x) by taking some points.

X

y

Join the points to get a smooth curve.
The points of intersection of the curve with x-axis, will give the zeroes of the polynomial.

Think Discuss and Write

Justify the following statements with examples:
1. We can have a trinomial having degree 7.

2. The degree of a binomial cannot be more than two.
3. There is only one term of degree one in a monomial.
4

. A cubic polynomial always has degree three.

Oral Questions

Answer the following in one line.
1. Alinear polynomial can have atmost one zero. State true or false.

2. A quadratic polynomial has at least one zero. State true or false.
3. Can (x - 2) be the remainder of a polynomial when divided by p(x) = 3x +4? Justify.
4

If on division of a non-zero polynomial p(x) by a polynomial g(x), the remainder is zero, what is the
relation between the degrees of p(x) and g(x)?

b

What will be the degree of quotient and remainder on division of x> +8x - 5 by x * +1? Justify.

6. If the graph of a polynomial intersects the x-axis at only one point can it be a quadratic polynomial?

7. 1If the graph of a polynomial intersects the x-axis exactly at two points, it may not be quadratic
polynomial. State true or false. Give reason.

8. Iftwo of the zeroes of a cubic polynomial are zero, then does it have linear and constant terms? Give
reason.

9. Ifall the zeroes of cubic polynomial are negative, what can you say about the signs of all the coefficient
and the constant term? Give reason.

10. The only value of & for which the quadratic polynomial kx * +x +k has equal zeroes is ;, state true or false.

11. The degree of a cubic polynomial is at least 3. State true or false. Give reason.

Group Discussion

Divide the whole class into groups of 2-3 students each and ask them to discuss the examples of the
following polynomials.

B Linear polynomial having no zero.

B Linear polynomial having one zero.
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B Quadratic polynomial having no zero, one zero, two zeroes.

B Cubic polynomial having no zero, one zero, two zeroes, three zeroes.

Multiple Choice Questions

Tick the correct answer for each of the following:

1.

10.

11.

12.

If 5 is a zero of the quadratic polynomial x ? - kx - 15, then the value of  is
(@) 2 (b) -2 () 4 (d) -4

A quadratic polynomial with 3 and 2 as the sum and product of its zeroes respectively is
@x%+3x -2 (b)x2- 3x +2 (€)x%-2x+3 d)x?-2x-3
A quadratic polynomial, whose zeroes are 5 and -8 is

(@) x2+13x - 40 (b)x%+4x - 3 () x?- 3x +40 d)x2+3x- 40
The number of polynomials having exactly two zeroes 1 and -2 is
(@) 1 (b) 2 ()3

Given that one of the zeroes of the cubic polynomial ax * +bx ? +cx +d is zero, the product of the other

(d) infinitely many

two zeroes 1s
-C

(@) -~ () = ©0 (d)

a a a

Given that two of the zeroes of the cubic polynomial ax® +bx * +¢x +d are 0, the value of ¢ is

(@) less than 0 (b) greater than 0 (¢) equal to O (d) can’t say

If the zeroes of the quadratic polynomial ax +bx +¢,¢ * 0 are equal, then

(a) ¢ and a have opposite signs
(¢) ¢ and b have opposite signs

(b) ¢ and a have the same sign
(d) ¢ and b have the same sign

The zeroes of the quadratic polynomial x* +kx +k, k* 0

(a) cannot both be positive (b) cannot both be negative

(¢) are always equal (d) are always unequal
The zeroes of the quadratic polynomial x? +ax +b a,b >0 are

(a) both positive (b) both negative
The degree of the remainder r(x) when p(x)= bx 3 +ex +d is divided by a polynomial of degree 4 is
(b) less than 3

(d) less than or equal to 3

(¢) one positive one negative (d) can’t say

(a) less than 4
(c) equal to 3

If the graph of a polynomial intersects the x-axis at exactly two points, then it
(a) cannot be a linear or a cubic polynomial (b) can be a quadratic polynomial only
(¢) can be a cubic or a quadratic polynomial (d) can be a linear or a quadratic polynomial

Which of the following is not the graph of a quadratic polynomial?

-

() 71 () 1 (©) 4 (d) 0

9,

< > < >
<+ I <+ <
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13. If\/g and - \/g are two zeroes of the polynomial 3x * +6x > - 2x* - 10x - 5, then its other two zeroes are:

(@) -1,-1 ) 1,-1 () 1,1 ) 3,-3
14. Which of the following is a polynomial:
(a)x2+l () 2x% - 3/x +1 (€)3x%- 3x +1 d)x+x"2+7
X

15. The product and sum of zeroes of the quadratic polynomial ax * +bx +¢ are respectively.

2.~ ®<.? ©.1 @<, L
a a a a b a a
Match the Columns
Match the following columns I and II.
Column I Column IT
(1) Degree of a linear polynomial (@) 3
(1) Degree of a cubic polynomial (b) less than 1
(1) Degree of quotient when a cubic polynomial is| (¢) 2
divided by a linear polynomial.
(w) Degree of remainder when p(x) = «x Zikx +kis| (d) 1

divided by g(x) =x* +1.
(v) Degree of g(x) when p(x) = x % +1is divided by g(x) (¢) less than or equal to 3
and quotient is zero.
(vi) Degree of g(x) when p(x) =x” +11is divided by g(x) (f) greater than 3

and remainder is a constant.

Class Worksheet

Rapid Fire Quiz
Divide your class into two groups and each group would be given two minutes to answer as many questions.
1. State whether the following statements are true (T) or false (F).
(1) A polynomial having two variables is called a quadratic polynomial.
(1) A cubic polynomial has at least one zero.
(1) A quadratic polynomial can have atmost two zeroes.
(tv) Ifr(x) is the remainder and p(x) is the divisor, then deg r(x) £ deg p(x).
(v) If the zeroes of a quadratic polynomial ax % +bx +¢ are both negative, then g, b and ¢ all have the
same sign.
(vi) The quadratic polynomial x ? +kx +k can have equal zeroes for some odd integer k > 1.
(vir) If the graph of a polynomial intersects the x-axis at exactly two points, it can be a cubic
polynomial.
(viii) Ifall three zeroes of a cubic polynomial x® +ax ? - bx + ¢ are positive, then at least one of 4, b and ¢ is
non-negative.

(ix) The degree of a quadratic polynomial is less than or equal to 2.
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(x) The degree of a constant polynomial is not defined.
(x2) The degree of a zero polynomial is not defined.

2. Tick the correct answer for each of the following:

(i) If one of the zeroes of the quadratic polynomial (k - 1)x* +kx +1is =3, then the value of k is

4 4 2 -2
(@) 3 () - 3 (©) 3 d) 3
(1) A quadratic polynomial, whose zeroes are 4 and -6, is
(@) x%- 2x - 24 () x?- 4x +6 (€)x?+2 - 24 d)x?- 2x +24
(iii) Given that two of the zeroes of the cubic polynomial ax® +bx? +cx +d are 0, the third zero is
@ " ©° @~
a a a a
(iv) The zeroes of the quadratic polynomial x * - 34x +288 are
(a) both positive (b) both negative
(¢) both equal (d) one positive and one negative

(v) If a polynomial of degree 5 is divided by a polynomial of degree 3, then the degree of the
remainder is

(a) less than 5 (b) less than 3
(¢c) less than or equal to 3 (d) less than 2
(vi) The graph of a quadratic polynomial intersects the x-axis at
(a) exactly two points (b) at least one point
(¢) atmost two points (d) less than two points

3. State true or false for the following statements and justify your answer.

(¢) If the graph of a polynomial intersects the x-axis at only one point, it is necessarily a linear
polynomial.

() If on division of a non-zero polynomial p(x) by a polynomial g(x), the remainder is zero, then
degree of g(x) £ degree of p(x).

4. (i) Find the zeroes of the polynomial x ? + éx - 2and verify the relation between the coefficients and
the zeroes of the polynomial.

(i) Divide the polynomial p(x) = 4x*- 11x* +8x - 7 by the polynomial g(x) = 4 - x* and find the
quotient and remainder.

5.  (¢) Find a quadratic polynomial, the sum and product of whose zeroes are - 243 and -9, respectively.
Also find its zeroes by factorisation.

(1) Given that \/§ is a zero of the cubic polynomial 6x° + \/Ex 2 _10x - 4\/5, find its other two zeroes.
poly

6. Find the mistake in the following factorisation:

(i)  3x%-4-4x (i) 3x%-4- 4x
=3x%-4x- 4 =3x%-4x- 4
=3x% +6x - 2 - 4 =3x%-6x-2%- 4
=3x(x +2)- 2(x +2) =3x(x - 2)- 2(x - 2)
= (x +2)(3x - 2) =(x - 2)(3x - 2)
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7. Complete the solution by filling the blanks.
Step-1: Using splitting the middle term method, factorise p(x) =5x? - 4 - 8x

plx) =bx? - 4- 8x
= 5x2—|:|x +|:| x—4
=ox(x—| )+20-[ )
= (bx + 2) (|:| —|:|)

Step-2: To get zeroes p(x) =

ZEToes are

Sum of zeroes = + = |:| .. (2)

— (Cofficient of x) _ I:l
(Coefficent of x ?) |:|

Compare (¢) and (z2)

Are they equal?

Product of zeroes = X = I:l ...(i)
(Constant term) _ I:l (i)
(Coefficent of x ?) |:|

Compare (22) and (iv)

Are they equal?
Project Work

The graph of a quadratic equation has one of the two shapes either open upwards like U or open:
downwards like () depending on whether a >0 or < 0. Such curves are called parabolas.

Draw graphs of some quadratic polynomials with the leading coefficient @ as +ve and —ve. Observe the
graphs and answer the following questions:

1. What type of polynomials are represented by parabolas?
2. How many real zeroes does a quadratic polynomial have?
3. Find the number of real zeroes of the polynomials represented by each of the following parabolas.

(@ (b) 4 (c) A

A
\/

N

Fig. 2.9
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Paper Pen Test
Max. Marks: 25 Time allowed: 45 minutes
1. Write the correct answer for each of the following:
(1) If one zero of the quadratic polynomial x . bx +kis -4 ,then the value of k is 1
(a) 36 (b) -36 (¢) 18 (d)-18
(i) If the zeroes of the quadratic polynomial x 2 +(a+Dx +b are 2 and -3, then 1
(@) a=-7,b=-1 ®ya=5,b=-1 (c)a=2,b=-6 d)a=0,b=-6
(uz) If a polynomial of degree 6 is divided by a polynomial of degree 2, then the degree of the
quotient is 1
(a) less than 4 (b) less than 2 (¢) equal to 2 (d) equal to 4

(wv) If one of the zeroes of a quadratic polynomial of the form x 2tax +bis negative of the other,
then it 1
(a) has no linear term and the constant term is negative
(b) has no linear term and the constant term is positive
(¢) can have a linear term but the constant term is positive

(d) can have a linear term but the constant term is negative

(v) A quadratic polynomial with sum and product ofits zeroes as 8 and -9 respectively is 1
(@) x?- 8x +9 (b)x?-8x-9 ©)x%+8x-9 d)x%+8x +9
(vi) If one of the zeroes of the cubic polynomial x * +ax? + bx +¢ is -1, then the product of the other
two zeroes 18 2
(@) a-b-1 b)yb-a-1 (©)b-a+l d)a-b+1

2. State whether the following statements are true or false. Justify your answer.
(i) If the zeroes of a quadratic polynomial ax * +bx + ¢ are both positive, then a, b and ¢ all have the
same sign.
(1) The quotient and remainder on division of 2x 2 +3x +4 by x 341 are 0 and 2x2+3x+4
respectively. 2xX2=4
3. () Find the zeroes of the polynomial 2% +(1 +2\/§)x +4/2 and verify the relation between the
coefficients and the zeroes of the polynomial.
(i) On dividing 8x” +2x? - 14x +9 by a polynomial g(x), the quotient and remainder were (- 2x +1)
and (x +3) respectively. Find g(x). IX2=6
4. (i) If the remainder on division of x* - 2x +kx +5byx - 2is 11, find the quotient and the value of k.
Hence, find the zeroes of the cubic polynomial x S 9% ? +kx - 6.

(1) Given that the zeroes of the cubic polynomial x 5. 6x2 +3x +10 are of the form a, a + b, a +2b for some

real numbers ¢ and b, find the values of e and b as well as the zeroes of the given polynomial.
4x2=38
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B Algebraic expression: A combination of constants and variables, connected by four fundamental ;

arithmetical operations of +, - ,” and | is called an algebraic expression.

For example, 3x” + 4xy - 57 is an algebraic expression.

Equation: An algebraic expression with equal to sign (=) is called the equation. Without an equal to sign,
it is an expression only.

For example, 3x +9 =0 is an equation, but only 3x +9 is an expression.

Linear equation: 1f the greatest exponent of the variable(s) in an equation is one, then equation is said to
be a linear equation.

If the number of variables used in linear equation is one, then equation is said to be linear equation in
one variable.

For example, 3x +4 =0,3y +15=0;2¢ +15 =0; and so on.

If the number of variables used in linear equation is two, then equation is said to be linear equation in
two variables.

For example, 3x +2y =12; 4x + 62z =24, 3y + 4¢ =15, etc.

Thus, equations of the form ax + by + ¢ =0, where a, b are non-zero real numbers (.., a,b ! 0) are
called linear equations in two variables.

Solution: Solution(s) is/are the value/values for the variable(s) used in equation which make(s) the two
sides of the equation equal.

Two linear equations of the form ax + by + ¢ =0, taken together form a system of linear equations, and
pair of values of x and y satisfying each one of the given equation is called a solution of the system.

B To get the solution of simultaneous linear equations, two methods are used :
(1) Graphical method () Algebraic method
B Graphical Method
(@) Iftwo or more pairs of values for x and y which satisfy the given equation are joined on paper, we get.
the graph of the given equation. |
(b) Every solution x =a, y =b (where a and b are real numbers), of the given equation determines al
point (@, b) which lies on the graph of line. I

(c) Every point (¢, d)lying on the line determines a solution x =¢, y =d of the given equation. Thus, hne 4
is known as the graph of the given equation.

1

(d) Whena! 0, b =0 and ¢ * 0, then the equationax + by +¢ =0becomesax +¢ =0orx = - < Theni
a 1

the graph of this equation is a straight line parallel to y-axis and passing through a point ? ¢ 09 E

e da g 1!

1
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i
() When a=0, b* 0 and ¢?* 0, then the equation ax +by +¢ =0 becomes by +¢ =0 or y = - %,E
|
Then the graph of the equation is a straight line parallel to x-axis and passing through the point;
&o, -2 2
e b o

(/) Whenat 0,6 =0and ¢ =0, then the equation becomes ax =0 or x =0. Then the graph is y-axis itself.

() Whena =0,b1 0, and ¢ =0, then equation becomes by =0 or y =0. Then the graph of this equation is
x-axis itself.
(k) When only ¢ =0, then the equation becomes ax + by =0. Then the graph of this equation s a line
passing through the origin.

(@) The graph of x =constant is a line parallel to the y-axis.
YA YA

A
\/
=

\/ ,

xX=a .

Fig. 3.1 Fig. 3.2

()) The graph of y =constant is a line parallel to the x-axis.
by

y=x

y==x

\
Fig. 3.2

(k) The graph of y =+« is a line passing through the origin.

(l) The graph of a pair of linear equations in two variables is represented by two lines.

(2) Ifthelines intersect at a point, then that point gives the unique solution of the two equations. In
this case, the pair of equations is consistent.

() If the lines coincide, then there are infinitely many solutions—each point on the line being a
solution. In this case, the pair of equations is dependent (consistent).

(1) If the lines are parallel, then the pair of equations has no solution. In this case, the pair of
equations is imconsistent.

B Algebraic Method
(a) Substitution Method
(b) Method of Elimination
(c) Cross-multiplication method.
Suppose ax +byy+¢; =0 e (1)
aox +boy +¢o =0 . (1)

. . ) . ) a b :
be a system of simultaneous linear equations in two variables x and y such that 21 71 that s,
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_ bicg - boty _ Gy = Gty
d1b2 - CZle dle = a2b1

Conditions for solvability (or consistency)

If a pair of linear equations is given by a;x +b;y +¢; =0 and aox +byy + ¢, =0, then the following
situations can arise:

Q)
as by
In this case, the pair of linear equations has a unique solution (consistent pair of equations)
Gy & = bhoa
as by
In this case, the pair of linear equations has no solution (inconsistent pair of equations)
.oap _ b _¢
(i) L =-L =21
ag by ¢y

In this case, the pair of linear equations has infinitely many solutions [dependent (consistent) pair of’
equations].

Summative Assessment

Multiple Choice Questions

Write the correct answer for each of the following:
1. The pair of equations 6x - 7y=1and 3x - 4y=>5 has

(@) a unique solution (b) two solutions
(¢) infinitely many solutions (d) no solution

2. The number of solutions of the pair of equations 2x +5y=10 and 6x +15y- 30 =0 is

(a) 0 )1 (c) 2 (d) infinite
3. The value of k for which the system of equations x +3y- 4 =0 and 2x +ky =7 is inconsistent is
21 1 4
(@) N () 5 () 6 (d) o1
4. The value of k for which the system of equations kx - y =2, 6x - 2y =3 has a unique solution is
(@) =0 b)=3 ©*0 )*3
5. If the system of equations
2x +3y=7

(a+b)x +(2a- b)y=21
has infinitely many solutions, then
@a=1,b=5 O)ya=-1,b=5 (©)a=5,b=1 (d)ya=5,b=-1
6. Ifam?! bl, then the system of equations
ax+by=c, Ix +my=n
(a) has a unique solution (b) has no solution

(¢) has infinitely many solutions (d) may or may not have a solution
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7.

10.

11.

12.

If 2x - 3y =7 and (a+b)x - (a+b - 3)y =4a+b represent coincident lines, then a and b satisty the
equation

(@)a+5b=0 (b) 5a+b =0 ()a-5b=0

The pair of equations x =« and y = b graphically represent lines which are

(d)5a- b =0

(a) parallel (b) intersecting at (b,a)  (c) coincident (d) intersecting at (@, b)
If the lines given by 3x +2ky =2 and 2x +5y+1 =0 are parallel, then the value of % is
-5 2 15 3
a b) = ) — d) =
(@) 1 (b) 5 (©) 1 (d) 5
A pair of linear equations which has a unique solution x =3,y =-21is
@ x +y=-1 b) 2x+ 5y+4=0 ©) 2x-y =1 (d)x-4y=l4
2x - 3y=12 4x +10y+8=0 3x +2y=0 bx-y=13

Gunjan has only ¥ 1 and X 2 coins with her. If the total number of coins that she has is 50 and the
amount of money with her is ¥ 75, then the number of X 1, and X 2 coins are respectively

(a) 25 and 25 (b) 15 and 35 (¢) 35 and 15 (d) 35 and 20

The sum of the digits of a two digit number is 12. If 18 is subtracted from it, the digits of the number
get reversed. The number is

(a) 57 (b) 75 (c) 84 (d) 48

Short Answer Questions Type-I

1.

2.

Sol.

3.

Sol.

Does the following pair of equations represent a pair of coincident lines? Justify your answer.

¥ry+2 =, 4x+8y+3:0
2 5 16
No. Here, alzl, b, =1, clzg and a,=4, b,=8, 62:56
1 2
a_2_1 b_1 «_5_32
ay 4 8 by 8 ¢ 5 25
16
4 _b,a
as by ¢y

\ The given system represents parallel lines.

Does the following pair of linear equations have no solution? Justify your answer.

x =2y, y=2x
Here’ ﬂ:l,ﬁ_ﬁ_

CZQ 2 bQ '1

4y by

as by

\' The given system has a unique solution.

Is the following pair of linear equations consistent? Justify your answer.
2ax +by=a, 4ax +2by- 2a =0; a,bt 0

Yes,
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Here, &=2%=" 21-9_" G_"°¢_
ay 4a 2 by 20 2 ¢y -2a
abhoa
as by ¢y

\' The given system of equations is consistent.
4. For all real values of ¢, the pair of equations
x-2y=8, bx+10y=¢

Pair of Linear Equations in Two Variables n

have a unique solution. Justify whether it is true or false.

Sol. Here, a—1=l, b -2 :_1,671:§
as b by +10 5 ¢y ¢

Since a—llb—l

as by

So, for all real values of ¢, the given pair of equations have a unique solution.

\ The given statement is true.

5. Write the number of solutions of the following pair of linear equations:

x+2y-8=0, 2x+4y=16
Sol. Here, 4=l hi_2_1a_-8 1
ag 2 by 4 2 ¢ -16 2
since a—l—b—l—c—l
as by ¢y

\' The given pair of linear equations has infinitely many solutions.

Important Problems

Type A: Solution of System of Linear Equations Using Different Methods (Graphical

or Algebraic)

1. Form the pair of linear equations in this problem, and find their solutions graphically : 10 students of
Class X took part in a Mathematics quiz. If the number of girls is 4 more than the number of boys, find

the number of boys and girls who took partin the quiz.

Sol.
According to question, we have
x=y+4
x-y=4
Again, total number of students = 10
x +y=10

Hence, we have following system of equations

Therefore,

x-y=4
x +y=10
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Let x be the number of girls and y be the number of boys.

...(id)



Sol.
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From equation (z), we have the following table:

X 0 4 7
y -4 0 3
From equation (i), we have the following table:
x 0 10 7
y 10 0 3
Plotting this, we have
Y
121

Fig. 3.4

Here, two lines intersect at point (7, 3) i.e., x =7,y =3.
So,  the number of girls = 7

and number of boys = 3.

Draw the graphs of the equations x - y +1 =0 and 3x +2y - 12 =0. Determine the coordinates of the
vertices of the triangle formed by these lines and the x-axis, and shade the triangular region. [NCERT]
We have, x-y+1=0
and 3x +2y-12=0
Thus, x-y=-1P x=y-1 ()
12 - .
S +2y=12 b x =122 (i)
From equation (¢), we have
x -1 0 2
y 0 1 3
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X 0 4 2
y

From equation (iz), we have

Plotting this, we have

Fig. 3.5

ABC is the required (shaded) region.

Point of intersection is (2, 3).

\ The vertices of the triangle are (- 1, 0), (4, 0), (2, 3).
3. Show graphically the given system of equations

2x +4y =10
3x +6y =12
has no solution.
Sol. We have, 2x +4y=10 b 4y=10- 2x b y:5-2x
5-1
When x =1, we have y=T:2
When x =3, we have y=¥=l
When x =5, we have y = % =0
Thus, we have the following table:
X 1 3 5
y 2 1 0
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Plot the points 4 (1, 2), B (3, 1) and C (5, 0)on the graph paper. Join 4, B and C and extend it on both
sides to obtain the graph of the equation 2x + 4y =10.

We have, 3x +6y=12 P 6y=12- 3x y:4éx

When x =2, we have y=4é2=l

When x =0, we have y=4é0=2

When x =4, we have y:4_2420

Thus, we have the following table :
X 2 0 4
y 1 2 0

Plot the points D (2,1), £ (0, 2) and F (4, 0) on the same graph paper. Join D, £ and F and extend it on
both sides to obtain the graph of the equation 3x +6y =12.

Fig. 3.6

We find that the lines represented by equations 2x +4y =10 and 3x + 6y =12 are parallel. So, the two
lines have no common point. Hence, the given system of equations has no solution.

4. Solve the following pairs of linear equations by the elimination method and the substitution method:

Sol.

(1) 3x - by - 4 =0and9x =2y +7

(z) We have, 3x -5y-4=0
P 3x - by=4
Again, Ox =2y +7
= Ox - 2y =7
By Elimination Method:

Multiplying equation (z) by 3, we get

9x - 15y =12

= landx - %zs [NCERT]

x 2
i) = +
()2

...G)

...

...(iid)
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Subtracting (i2) from (i), we get

9x - 15y =12
_9x:,_ 2y=_7
-13y =5
b5
b =-
) 13

Putting the value of y in equation (i), we have

9x - 2 g? 39:
é 139
p 9x + 10 _ 7 P 9x=7- 1o
13 13
p gy =21 10 b ox=1
13 13
\ x = g
13
. ... 9 _ 5
Hence, the required solutionisx =—,y=- —.
13 13
By Substitution Method:
Expressing x in terms of y from equation (i), we have
_4+5y
3
Substituting the value of x in equation (i), we have
. +5y0
9 (?1 9. 2y =
e a
P 3" (4 +by)-2y=7 P 12+15y-2y=7
= 13y=7-12
5
\ =- =
) 13
Putting the value of y in equation (z), we have
sx-5 & 204 p o s +2oy
e 13g 13
p 3x =4 - 25 p 3x =2—7
13
\ x = g
13
. .9 _ b
Hence, the required solutionisx = —, y=- —.
13 13

(1) We have

X, p XFH
2 3 6
\ 3x +4y=-6

© VK Global Publications Pvt. Ltd.



n Mathematics X : Term — |

and x-2=3  p Doy
3 3
\ 3x -9y =9
Thus, we have system of linear equations
3x +4y=-6 ()
and 3x-y=9 ...(w)
By Elimination Method:
Subtracting (i2) from (z), we have
by=-15
15
\ y=- o 3

Putting the value of'y in equation (¢), we have
3x+4" (-3)=-6

s} 3x-12=-6
\ 8x =- 6 +12 P 3x=6
\ x=§=2

3

Hence, solutionisx =2,y =- 3.

By Substitution Method:
Expressing x in terms of y from equation (z), we have
=" 6 -4y
3
Substituting the value of x in equation (iz), we have
5 OO0 g
e a
p -6-4y-y=9
P -6-5y=9
\ -5y=9+6 =15
15
\ = =-
’ 5

Putting the value of'y in equation (¢), we have
3x+4° (-3)=-6 P 3x-12=-6

\ 3x =12-6 =6
\ x=0=9
3
Hence, the required solutionisx =2,y =- 3.

5. Solve: ax +by=a- b
bx - ay=a+b
Sol. The given system of equations may be written as
ax +by- (a-b)=0
bx - ay - (a+b)=0

© VK Global Publications Pvt. Ltd.



By cross-multiplication, we have

Pair of Linear Equations in Two Variables n

X _ -y _ 1
b -(a-b) a -(a-b) a b
—a><—(a+b) b><—(a+b) b><—a
b X _ -y _ 1
b -(a+b)y-(-a) -(a-b a -(@+b)-b" -(a-b -4%-5p>
b X _ -y _ 1
-b(@+b)-a@-b) -a@+b)y+ba-0b) - (a®+b?
p X = ") = 1 x = J = 1
_ b2 _ CL2 _ a?_ b? _ (d2 +b2) _ (a2+b2) (d2 +b2) _ (CZQ +b2)
2, 72 2,12
[} _-M:l and :(61‘74-[7‘):_1
_(a2+b2) _(a2+b2)
Hence, the solution of the given system of equationsisx =1,y =- 1.

6. Solve the following pairs of equations by reducing them to a pair of linear equations:

(22) L o, 1t .3
x+y 3x-y 4
L b1 [NCERT]

2B3x+y) 23x-y) 8
77‘%-27)):5 [») 2-2:5
Xy o xy y X
8796_'_77)):15 b §+Z=15
Xy Xy y X
=v

0
.G

Multiplying (i) by 7 and (i) by 2 and adding, we have

1

(0 7x - 2y s
Xy
8x +7y —15
xy
Sol. (1) We have
7x - 2y 5 b
Xy
And, *D o5 p
Xy
Let l=u and 1
y X
Tu - 2v =5
8u +7v =15
49u - 14v =35
16u +14v =30
65u =65
\ u = @:
65
Putting the value of u in equation (i), we have
7°1-2v=5
p -2u=5-7=-2
\ -20=-2
\ v =- 2 =1
-2
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Here u=1 p

and v =1 =}

Hence, the solution of given system of equationsisx =1, y =1.

We have
1 + 1 :é
x+y 3x-y 4
1 i 1 __ 1
23x +y) 23x-y) 8
Let ! =u and ! =v
3x +y X -y
We have, u+tv==
wov__ 1
2 2 8
b u-v:_l
2 8
[} u-v:-g:_l
8 4
\ u-v=-l
4
Adding (¢) and (2), we have
u+y:§
_ 1
u-v=-—
4
2u:§-lzgzg
4 4 4 4
(2] u = 2 -1 \ u=l
472 4 4
Now putting the value of u in equation (i), we have
l+v:§ [} v:é-l:ﬂ:g:l [}
4 4 4 4 4 2
Here, u=l
4
P ! :l P 3x+y=4
x+y 4
and v=l
2
b L1 P 3x-y=2
-y 2

...0)

... (i)

...(v)
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Now, adding (z¢) and (iv), we have

dx +y=4

3 - y=2
6x =6

\ x:gzl
6

Putting the value of x in equation (ziz), we have
3"1+y=4 b y=4-3=1
Hence, the solution of given system of equationsisx =1, y =1.
7. Solve the following linear equations:
152x - 378y =-74
-378x +152y =- 604
Sol. We have, 152x - 378y =-74 .. ()
- 378x +152y =- 604 (7))
Adding equation () and (iz), we get
152x - 378y =-74

- 378x +152y =- 604
-226x - 226y =-678

-678
p -226(x +y)=-678 b x+y—_226
P x+y=3 (773
Subtracting equation (i) from (i), we get
152x - 378y =-74
1.378x + 152y =- 604
530x - 530y =530
=} x-y=1 ... (10)
Adding equation (z2z) and (iv), we get
x+y=3
x-y=1
% =4
p x =2

Putting the value of x in (i2z), we get
2+y=3 b y=1
Hence, the solution of given system of equationsisx =2, y =1.

8. Solve forx and y

b, +Ly=a® +02; x +y=2b
a b
Sol. We have,
éx +gy:a2+b2 (Z)
a b

x +y=2ab ... (1)
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Multiplying (i) by b/ a, we get

b
—X
a

b

+fy=
a

25?2

Subtracting (i) from (i), we get

ab

@a_ b9y 2y g
eéb ag
®q° - 520
” éa NG
ab p
P y=(a2-b2)'

Putting the value of y in (iz), we get

] x +ab =2ab
b x =ab
\ x =ab,y=ab

b

x =2ab - ab

(a”- b7

p

y =ab

... (i)

Type B: Problems Based on Consistency or Inconsistency of Pair of Linear Equations

1. On comparing the ratios

a

¢ . . . .
—Land -1 | find out whether the following pair of linear equations are

Co

5
37 (- 10)

(z'i)gx +2y =8;

2x +3y =12

1

6

1 ZL xSo it has a unique solution and it is consistent.

a, _§’b1 =2,¢,=8 and ay =2,by =3,¢o =12

as by
consistent or inconsistent.
3 5
) =x+=y=7;
() 5 Sy
9x - 10y =14
Sol. (1) We have,
3 5
—x +—= :7
2" "3
9x - 10y =14
3 5
Here a == b, == ,¢, =
1 9 1Ty
a2:9,b2—‘10,62:14
Thus, a—l—’i_l ﬁ
a 279 6 by
Hence,a—1
as by
(11) We have,
4
—x +2y=8
3 )
2x +3y =12
Here =4
Thus, ﬂ:,i_g;
a, 3°2 3

[NCERT]

()
...
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. a, by ¢ . . .. . .
Since =L =—L =L /50 equations (i) and (ii) represent coincident lines.

Hence, the pair of linear equations is consistent with infinitely many solutions.
. . ap b ¢ : . : .
2. On comparing the ratios —- , ~- and - , find out whether the lines representing the following pair of
as by 2
linear equations intersect at a point, are parallel or coincident:

(i) 5x - 4y +8 =0

(ii) 9x +3y +12=0

7x +6y-9=0 18x +6y +24 =0
(iz) 6x - 3y +10 =0
9% - y +9=0 [NCERT]
Sol. (1) We have, bx - 4y +8 =0 ...(1)
7x +6y-9=0 .. (1)
Here, a, =5,b, =- 4,¢, =8
and, ag =7,by =6,c9 =- 9
Here, a -3 and b 4_.2
oy by 6 3

. a b . . . . . .
Since —L 1 L xSo, equations (1) and (i) represent intersecting lines.

Qg 2
() We have,

9x +3y+12=0
18x +6y +24 =0

...

Here, a; =9,b, =3,¢, =12
and as =18,by, =6,¢cy =24
a_9_1 bh_3_1 ¢_12_1
as 18 2 by 6 2 ¢y 24 2
Here, Q- -a , 80 equations (¢) and () represent coincident lines.
ag Dy €9
(117) We have,
6x - 3y +10 =0 ...(0)
2¢-y+9=0 ... (1)
Here, a, =6, b =-3, ¢, =10
a/2=2, b2='1, (:2=9
and ﬂ:gzg’ ﬁ:_gzg, 671:&
Since, a—1=b—11 a
as by ¢

So, equations (i) and (i) represent parallel lines.
3. (1) For which values of ¢ and b does the following pair of linear equations have an infinite number of

solutions ?
2x +3y =7
(@a-byx +(a+b)y=3a+b-2

(1) For which value of k will the following pair of linear equations have no solution?
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Sol.

3x +y=1
@Qk-1)x+k-1)y=2k+1
(z) We have,
2x +3y =7

(@a-byx +(a+b)y=3a+b-2
Here, «a, =2, b =3, ¢ =7
and as=a-b, by=a+b, co=3a+b-2

For infinite number of solutions, we have

ﬂ:ﬁ:i p 2 = 3 =
as by ¢y a-b a+b 3a+b-2
Now, 2 = 5
a-b a+b
p 2a +2b =3a - 3b P 2a-3a=-3b-2b
p -a=-5b
\ a =bb
Again, we have
3 _ 7
a+b 3a+b-2
p 9a+3b-6=7a+7b P 9a-T7a+3b-"7b-6=0
p 2a- 4b- 6 =0P 2a- 4b =6
p a-2b=3

Putting a = 5b in equation (iv), we get

50-2b=3 or 3b=3 e, b===1

o | Lo

Putting the value of b in equation (i), we get
a=5(1)=5

[NCERT]

...(idd)

...(i)

Hence, the given system of equations will have an infinite number of solutions fora =5and b =1.

() We have,
3x +y=1 P 3x+y-1=0
@Qk-1)x+k-1)y=2k+1
= @k-1Dx+k-1)y- 2k+1)=0
Here, a;=3,b;=1,¢;,=-1
ag =2k - 1,0y =k - 1,¢co =- (2k +1)

For no solution, we must have

azhaa p 3 - 1.
as by o 2k -1 k-1 2k+1
Now, o =1 b 3k-3=9%-1
%h-1 k-1
b Sh- 9% =3-1 b k=2

Hence, the given system of equations will have no solutions for k =2,

...()

...
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Pair of Linear Equations in Two Variables 97

For what value of k£, will the system of equations

x +2y=5
3x +ky-15=0

have () a unique solution ? (i) no solution ?

The given system of equations can be written as

Here,

@)

(iz)

x +2y=5
3x +ky =15
a-l o b2 alb
ay 3 by k ¢y 15
The given system of equations will have a unique solution, if 4 Zl
az D2
ie. L2 p g
3k
Hence, the given system of equations will have a unique solution, ifk * 6.
The given system of equations will have no solution, if G hya
ag by o
. 1_2,5
ie., —=-1 =
3 k 15
b 1.2 and 211
3 k k3
p k=6 and £k?* 6,which is not possible.

Hence, there is no value of k for which the given system of equations has no solution.

Type C: Problems Based on Application of System of Linear Equations

1.

Sol.

Form the pair of linear equations in the following problems and find their solutions (if they exist) by
any algebraic method: [NCERT]

(@)

(i)

(i)

()

©)

A part of monthly hostel charges is fixed and the remaining depends on the number of days one has
taken food in the mess. When a student A takes food for 20 days, she has to pay I 1000 as hostel
charges whereas a student B, who takes food for 26 days, pays < 1180 as hostel charges. Find the
fixed charges and the cost of food per day.

A fraction becomes ; when 1 is subtracted from the numerator and it becomes i when 8 is added

to its denominator. Find the fraction.

Yash scored 40 marks in a test, getting 3 marks for each right answer and losing 1 mark for each
wrong answer. Had 4 marks been awarded for each correct answer and 2 marks been deduced
for each incorrect answer, then Yash would have scored 50 marks. How many questions were
there in the test ?

Places A and B are 100 km apart on a highway. One car starts from A and another from B at the
same time. If the cars travel in the same direction at different speeds, they meet in 5 hours. If they
travel towards each other, they meet in 1 hour. What are the speeds of the two cards ?

The area of a rectangle gets reduced by 9 square units, if its length is reduced by 5 units and
breadth is increased by 3 units. If we increase the length by 3 units and the breadth by 2 units, the
area increases by 67 square units. Find the dimensions of the rectangle.

Let the fixed charge be X x and the cost of food per day be .

Therefore, according to question,
x +20y =1000 .(2)
x +26y =1180 ...(w)
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Now, subtracting equation (iz) from (¢), we have
x + 20y = 1000
_x+_26y=_1180

6y =- 180
- 180

\ = =30
"%

Putting the value of'y in equation (¢), we have
x +20° 30 =1000
P x +600 =1000 P x=1000 - 600
x =400
Hence, fixed charge is ¥ 400
and cost of food per day is X 30.

() Let the numerator be x and denominator be y.

\ Fraction =~
y
Now, according to question,
x_1=l P 3x-3=y
y 3
\ 3x-9y=3 ()
and * -1
y+8 4
p 4x =y +38
\ 4x - y =8 ... (1)
Now, subtracting equation () from (¢), we have
dx -y =3
4w y=_8
-x =-5
\ x =5
Putting the value of x in equation (i), we have
3"5-y=3
p 15-y=3 P 15-3=y
\ y =12

. . .5
Hence, the required fraction is o x

(1) Let x be the number of questions of right answer and y be the number of questions of wrong
answer.

\ According to question,

3x - y =40 ()
and 4x - 2y =50
or 2x - y=25 . (@)

© VK Global Publications Pvt. Ltd.



Pair of Linear Equations in Two Variables n

Subtracting (i2) from (z), we have

3x - y=40
- y= 95
_2x+y _2
x=15

Putting the value of x in equation (i), we have
3°15-y=40 P 45-y=40
\ y=45-40=5
Hence, total number of questions is x +y w.e., 5 + 15 = 20.
(tv) Let the speed of two cars be x km/h and y km/h respectively.
Case I: When two cars move in the same direction, they will meet each other at P after 5 hours.

A B P
Fig. 3.7
The distance covered by car from A =5x (Distance = Speed X Time)
and  distance covered by the car from B =5y
\ bx - 5y =AB =100 b x—y=1(;o
\ x -y =20 (0
Case II: When two cars move in opposite direction, they will meet each other at Q after one hour.
Q
A > < B
Fig. 3.8

The distance covered by the car from 4 = x

The distance covered by the car from B =y
\ x +y=A4B =100
P x +y=100 ...(un)
Now, adding equations (¢) and (iz), we have

2x =120 ] x=120 60

Putting the value of x in equation (z), we get
60-y=20 P -y=-40 \' y=40
Hence, the speeds of two cars are 60 km/h and 40 km/h respectively.
(v) Let the length and breadth of a rectangle be x and y respectively.
Then area of the rectangle = xy

According to question, we have
-5 @+3=x-9

2] xy +3x - by-15=xy-9
p 3x -by=15-9=6
P 3x - by =6 ...(1)
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Again, we have
(x +3) (y +2) =xy +67

= xy +2x +3y +6 =xy +67
P 2x +3y =67 - 6 =61
= 2x +3y =61 ... (i)
Now, from equation (z), we express the value of x in terms of y.
_6+5
3
Substituting the value of x in equation (iz), we have
Ry
o BI04 6
e 3 g
+ + +
b 12 i))IOy +3y =61 b 12 +10y +9y 61
= 19y +12=61"3=183 b 19y=183-12=171
\ y:1771:
19
Putting the value of y in equation (¢), we have
3x-5"9=6 P 3x =6 +45=51
\ X =51 =17
3

Hence, the length of rectangle = 17 units
and breadth of rectangle = 9 units.
2. Formulate the following problems as a pair of equations, and hence find their solutions:

() Ritu can row downstream 20 km in 2 hours, and upstream 4 km in 2 hours. Find her speed of
rowing in still water and the speed of the current.

(12) Roohi travels 300 km to her home partly by train and partly by bus. She takes 4 hours if she travels
60 km by bus and the remaining by train. If she travels 100 km by bus and the remaining by train,
she takes 10 minutes longer. Find the speed of the train and the bus separately. [NCERT]

Sol. (i) Let her speed of rowing in still water be x km/h and the speed of the current be y km/h.
Case I: When Ritu rows downstream

Her speed (downstream) = (x + y) km/h

NOW, We have Speed :M
time
¥ (x+y) =22 =10
2
\ x + y = 10 (Z)

Case II: When Ritu rows upstream

Her speed (upstream) = (x - y) km/h

Again, Speed :Ls.tance
time
4
p Xx-y=—=2
77
\ x-y=2 ...(i1)
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_12 _
X =— =

Now, adding (z) and (i), we have

2x =12 p 6

Putting the value of x in equation (i), we have
6+y=10
P y=10-6=4
Hence, speed of Ritu in still water = 6 km/h.
and speed of current = 4 km/h.
() Let the speed of the bus be x km/h and speed of the train be y km/h.

According to question, we have

60 , 240

———+- =4
X Y
And @+@:4+&:4+1:§ ) @+@:§
X y 60 6 6 X y 6
Now, letl =uandl=v,
X Y
\ 60u +240v =4 ...(0)
100w +200v =265 ... (1)

Multiplying equation (z) by 5 and (i) by 6 and subtracting, we have
300w + 12000 = 20
_600u +1200v =_25

-300u =-5
\ u = -5 :L
- 300 60
Putting the value of u in equation (i), we have
60'L+240v=4 P 240v=4-1=3
60
\ =3 -1
240 80
Now, :L =} 1 :L \'  x=60
60 x 60
and v = 1 =} 1_r \ y =80
80 y 80

Hence, speed of the bus is 60 km/h and speed of the train is 80 km/h.

3. The sum of a two digit number and the number formed by interchanging its digits is 110. If 10 is
subtracted from the first number, the new number is 4 more than 5 times the sum of the digits in the

first number. Find the first number.

Sol. Let the digits at unit and tens places be x and y respectively.
Then, Number =10y +x (1)
Number formed by interchanging the digits =10x +y

According to the given condition, we have
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(10y +x) +(10x +y) =110
P Ilx +11y =110
p x+y-10=0
Again, according to question, we have
10y +x)-10=5(x +y) +4

P 10y +x - 10 =5x +5y +4
p 10y +x - bx -5y =4 +10
5y - 4x =14
or 4x -5y +14 =0
By using cross-multiplication, we have
X _ -y _ 1
1714 - (- 5)" (- 10) 1'14—4'(—10)_1'(—5)—1'4
x _ -y _ 1 b x _-y_ 1
14-50 14+40 -5-4 -36 54 -9
p x=_36 and y—_54
-9 9

P x =4 and y=6
Putting the values of x and y in equation (z), we get
Number = 10" 6 +4 = 64.

HOTS (Higher Order Thinking Skills)

1.

Sol.

8 men and 12 boys can finish a piece of work in 10 days while 6 men and 8 boys can finish it in 14 days.

Find the time taken by one man alone and that by one boy alone to finish the work.
Let one man alone can finish the work in x days and one boy alone can finish the work in y days.
Then,
One day work of one man = 1
X
One day work of one boy = 1
y
\ One day work of § men = 8
X
2

One day work of 12 boys = 1—
)

Since 8 men and 12 boys can finish the work in 10 days
80 | 120

10 g— +— p —+-==1
X y
Again, 6 men and 8 boys can finish the work in 14 days
\ 14 éf + = p 84 +Q =1
x y
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Put L u and 1 v in equations (z) and (iz), we get
X y

80u +120v -1=0
84u +112v-1=0

By using cross-multiplication, we have

u _ - v _ 1
1207 -1-112° -1 80  -1-84" -1 80  112- 84~ 120
u _ -V _ 1
-120+112 -80+84 80" 112-84" 120
[} u :-U: 1
-8 4 -1120
b u = - 8 :L and U= -4 :L
- 1120 140 - 1120 280
We have, u=L ] 1=L P x =140
140 x 140
and b=t p oL p =g
280 y 280

Hence, one man alone can finish the work in 140 days and one boy alone can finish the work in 280
days.

2. Aboat covers 25 km upstream and 44 km downstream in 9 hours. Also, it covers 15 km upstream and
22 km downstream in 5 hours. Find the speed of the boat in still water and that of the stream.

Sol. Let the speed of the boat in still water be x km/h and that of the stream be y km/h. Then,
Speed upstream = (x - y) km/h
Speed downstream = (x + y) km/h

Now, time taken to cover 25 km upstream = hours
xX-)

Time taken to cover 44 km downstream = hours

x +y
The total time of journey is 9 hours
\ 25, M g (D)

X-y x+y
Time taken to cover 15 km upstream =
X -y

Time taken to cover 22 km downstream = 22

x +y

In this case, total time of journey is 5 hours.

\ 15,22 i)
X-y x+9y
Put =u and =v 1n equations (¢) and (i7), we get
X -y xty
25u +44v =9 p 2bu +44v -9 =0 .. (1)
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Sol.

15u +22v =5 p 15u +22v - 5=0 ...(1v)
By cross-multiplication, we have
u _ - v _ 1
447 (-5)-22"(-9) 257 (-5)-15"(-9) 257 22-15" 44
b U _ - _ 1
- 220 +198 - 125 +135 550 - 660
p u :l: 1 [»] 4 _v :L
-22 10 -110 22 10 110
P i:i and i:i
22 110 10 110
[»] u:ﬂ:l and :L
11 5 11
We have, u=— p L -1 P x-y=5 ...(v)
5 x-y b
_ 1 1 _ _ :
and = p =— b x+y=1I1 ...(vi)
11 x+y 11

Solving equations (v) and (vi), we getx =8 and y = 3.
Hence, speed of the boat in still water is 8 km/h and speed of the stream is 3 km/h.
Students of a class are made to stand in rows. If one student is extra in a row, there would be 2 rows
less. If one student is less in a row, there would be 3 rows more. Find the number of students in the
class.
Let total number of rows be y
and total number of students in each row be x.
\ Total number of students = xy
Case I: If one student is extra in a row, there would be two rows less.
Now, number of rows =(y - 2)
Number of students in each row =(x +1)
Total number of students = Number of rows ™ Number of students in each row
=0~ 2 (x +1)
Xy =xy+y-2x-2
p xXy-xy-y+2x=-2
=} 2% -y=-2 ...(1)
Case II: If one student is less in a row, there would be 3 rows more.
Now, number of rows =(y + 3)
and  number of students in each row =(x - 1)
Total number of students = Number of rows~ Number of students in each row
\ =0 +3) (x - 1)
Xy =xy-y+3x -3
xy-xy+y-3x=-3
P -3x+y=-3 (1)
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On adding equations () and (i), we have

26 -y=-2
-3 t+y=-3
-x=-b
or x=5
Putting the value of x in equation (i), we get
20)-y=-2
10-y=-2
-y=-2-10 P -y=-12
or y=12

\ Total number of students in the class =5~ 12 =60.

Draw the graph of 2x +y =6 and 2x - y +2 =0. Shade the region bounded by these lines and x-axis.
Find the area of the shaded region.

We have, 2x +y=6
P y=6-2x
Whenx =0, we have y=6-2"
When x =3, we have y=6-2"
When x =2, we have y=6-2"
Thus, we get the following table:

X 0 3 2
y 6 0

0=6
3=0
2=2

Now, we plot the points A (0, 6), B (3, 0)and C (2, 2) on the graph paper. We join 4, B and C and extend
it on both sides to obtain the graph of the equation 2x +y =6.

We have, 2¢ - y+2=0

p y=2x +2

When x =0, we have y=2" 0+2=2
Whenx =- 1,we have y=2" (- 1)+2=0
Whenx =1, we have y=2"1+2=4
Thus, we have the following table:

x 0 -1 1
y 2 0 4

Now, we plot the points D (0, 2), E (- 1,0)and
F (1, 4) on the same graph paper. We join D, E
and F and extend it on both sides to obtain the
graph of the equation 2x - y +2 =0.

It is evident from the graph that the two lines
intersect at point /' (1, 4). The area enclosed by
the given lines and x-axis is shown in Fig. 3.9.

Fig. 3.9

© VK Global Publications Pvt. Ltd.



n Mathematics X : Term — |

Sol.

Thus, x =1, y =4 is the solution of the given system of equations. Draw FM perpendicular from F on
X-axis.

Clearly, we have
FM = y-coordinate of point F (1,4) =4 and BE =4
\ Area of the shaded region = Area of DFBE

P Area of the shaded region = ; (Base " Height)

(BE~ FM)

g orel-

47 4gsq. units = 8 sq. units.
(4]

DO
N |

The ages of two friends Ani and Biju differ by 3 years. Ani’s father Dharam is twice as old as Ani and
Biju is twice as old as his sister Cathy. The ages of Cathy and Dharam differ by 30 years. Find the ages
of Ani and Biju.
Let the ages of Ani and Biju be x and y years respectively. Then

X-y=1%3
Age of Dharam = 2x years

Age of Cathy = % years

Clearly, Dharam is older than Cathy.

\ 2x - 2 =30
2

b 4x2’y:30 b 4x-y=60
Thus, we have following two systems of linear equations

x-y=3 e (2)

4x - y =60 ... (1)
and x-y=-3 ... (111)

4x - y =60 (1v)
Subtracting equation (¢) from (i), we get

4x - y =60

X3 =3

3x =57

= x =19

Putting x =19 in equation (7), we get
19-y=3 P y=16

Now, subtracting equation (izz) from (iv)

4x - y=60

X3 y=33

3x =63

b x =21
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Putting x =21 in equation (izz), we get
21-y=-3
p y =24
Hence, age of Ani = 19 years
age of Biju = 16 years
or
age of Ani = 21 years
age of Biju = 24 years
6. A train covered a certain distance at a uniform speed. If the train would have been 10 km/h faster, it

would have taken 2 hours less than the scheduled time. And, if the train were slower by 10 km/h it
would have taken 3 hours more than the scheduled time. Find distance covered by the train.

Sol. Let actual speed of the train be x km/h and actual time taken be y hours.
Then, distance covered =Speed X time
= xy km e ()
Case I: When speed is (x +10) km/h, then

time taken is (y - 2) hours

\ Distance covered = (x +10)(y - 2)
=} xy =(x +10)(y - 2) [from (z)]
p xy =xy - 2x +10y - 20
p 2x - 10y =-20
=} x-by=-10 ()
Case II: When speed is (x - 10) km/h, then time taken is (y +3) hours.
\ Distance covered = (x - 10)(y +3)
=} xy =(x - 10)(y +3) [from (z)]
p xy =xy +3x - 10y - 30
p 3x - 10y =30 (7))
Multiplying equation (iz) by 2 and subtracting it from (iiz), we get
3x - 10y =30
_2x 4 10y =4 20
x =50
Putting x =50 in equation (i), we get
50-5y=-10
o) 50 +10 =5y
p y=12
\ Distance covered by the train = xy km = 50 X 12 km = 600 km
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Exercise

A. Multiple Choice Questions

Write the correct answer for each of the following:

1.

10.

11.

12.

The number of solutions of the pair of linear equations x +3y- 4 =0 and 2x +6y="7is

(@) 0 ) 1 (c) 2 (d) infinite
A pair of linear equations which hasx =0, y =- 5 as a solution is
+y+o = +y= +y+5H= +4y=-
@* ") 5=0 ) Y 3 ©) 2x+y+5=0 ) dx+4y=-20
2x +3y=10 2x- y=b 3y=x-15 4x-3y=-15
The value of k for which the lines (k +1)x +3ky +15 =0 and 5x +ky +5 =0 are coincident is
(@) 14 (b) 2 (c)-14 (d) -2
The value of gfor which the system of equations 5g¢ - 2y=1 and 10x + y=3 has a unique solution is
(@) =4 b)* 4 () == d)* -4
The value of k for which the system of equations 2x +y- 3 =0 and 5x +ky+7=0 has no solution is
5 3
a) 2 b) 5 )= d) =
(@) () () > (d) -
If the system of equations 4x +y =3 and (2k - 1)x +(k - 1)y =2k +1is inconsistent, then k =
2 -2 -3 3
a) = b) — ¢ d) =
(@) 5 (b) 5 (©) 5 (d) 5

If the system of equations
4x+3y=9
2ax +(a+b)y =18
has infinitely many solutions, then
(@)b=2a (b) a =2b (c)a+2b=0 d)2a-b=0

The value of k for which the system of equation 2x +3y =7and 8x +(k +4)y - 28 =0 has infinitely many
solution is

(@) -8 (b) 8 (©) 3 d) -3

If x =a and y = b is the solution of the equations x - y =2 and x +y =4, then the values of  and b are
respectively

(@) 3 and 5 () 5 and 3 (¢)3and 1 (d) -1 and -3

A’s age is six times B’s age. Four years hence, the age of 4 will be four times B’s age. The present ages,
in years, of A and B are, respectively

(@) 3 and 24 (b) 36 and 6 (¢) 6 and 36 (d) 4 and 24

The sum of the digits of a two digit number is 14. If 18 is added to the number, the digits get reversed.
The number is

(@) 95 (b) 59 (c) 68 (d) 86

Two numbers are in the ratio 1 : 3. If 5 is added to both the numbers, the ratio becomes 1 : 2. The
numbers are

(@) 4 and 12 (b) 5 and 15 (¢c)6and 18 (d) 7 and 21

© VK Global Publications Pvt. Ltd.



Pair of Linear Equations in Two Variables n

1. For the pair of equations | x +3y=-7, 2x - 6y =14 to have infinitely many solutions, the value of |
should be 1. Is the statement true? Give reason.

B. Short Answer Questions Type-I

2. Is the pair of equations 3x - 5y =6 and 4x - 6y="7 consistent? Justify your answer.

3. Dotheequationsbx +7y =8 and10x +14y = 4 represent a pair of coincident lines? Justify your answer.
4. Is it true to say that the pair of equations -2x +y+3 =0 and ;x +2y-1=0 has a unique solution?

Justify your answer.
5. Write the number of solutions of the following pair of linear equations:
3x-7y=1 and 6x-14y-3=0

6. How many solutions does the pair of equations.

x+2y=3 and lx+y— §—O have?
2 2
7. Is the pair of equations x - y =5 and 2y- x =10 inconsistent? Justify your answer.

C. Short Answer Questions Type-II

1. Given the linear equations 3x - 2y +7 =0, write another linear equation in two variables such that the
geometrical representation of the pair so formed is

(1) intersecting lines () parallel lines (222) coincident lines
2. On comparing the ratios 4 ,Zl and L, find out whether the following pair of linear equations are
ag 09 Co
consistent or inconsistent.
4x - 5y =8
. .. - hy=%7
0 15 @
?wc-Zy:G -3x +15y =8
3. For which value (s) of k£ will the pair of equations kx +3y=Fk - 3, 12x +ky =k have no solution?
4. Find the values of @ and b for which the following pair of equations have infinitely many solutions:
(1) 2x +3y="7and 2ax +ay=28 - by
(@) 2x +3y=7,(a- b)x +(a+b)y=3a+b- 2
(1) 2x - (2a+5)y=5,(2b +1)x - 9y =15
5. Write a pair of linear equations which has the unique solution x =2,y = - 3. How many such pairs can
you write?

6. If3x+7y=-1and4y- bx +14 =0, find the values of 3x - 8y and 2 - 2.
X

7. Find the solution of the pair of equations % +2-1=0and g +% =15. Hence, find |, if y=1x +5.

8. Draw the graph of the pair of equations x - 2y =4 and 3x +5y=1. Write the vertices of the triangle
formed by these lines and the y-axis. Also find the area of this triangle.

9. Ifx +1isa factor of 2x” +ax? +2bx +1, then find the values of  and b given that 2a - 3b = 4.
10. The angles of a triangle are x, y and 40°. The difference between the two angles x and y is 30°. Find x
and y.

11. The angles of a cyclic quadrilateral ABCD are BA =(2x +4)°, BB =(y+3)°, BC =(2y+10)°,
BD =(4x - 5)°. Find x and y and hence the values of the four angles.
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12.

13.

14.

15.

16.

17.
18.

19.

Solve the following pairs of equations:
XL ) - X Y-
2+ =4 _ Z+i=q+b
i) 3 4 (if) 02x +0.3y =1.3 (iii) @ b
57x_2=4 0.4x +0.5y =23 i+lt=2,a,b1 0
6 8 aZ bZ
243 -9 2 _3
(iv) 2x +3y+5=0 @) x|y (vi) x+y 2
3x-2y-12=0 4 9 =-1 Xy :ﬁ,x+y1 0,2x-y1 0
Jx oy 2¢-y 10
44 30 4
+ =10 Z+45y=7
) (viii) X ’ () 7O+ - A +H=14
55 , 40 =13, x1y —+4y=5, xt 0 4y-29+3( -3 =2
x+ty x-9y
+
sx- 27 g=0 =l =2 24322
(x) 11 i) wi) * VY x10,y10
2y+x;11_10 x-y:6, x10,y10 7+f:271,
xy Xy
5 1 —9
(i) 2(3u - v)=buv (xiv) ¥ I y-2
2(u +3v) =buv 6 3 -1
x-1 y-2
Find whether the following pairs of equations are consistent or not by graphical method. If consistent,

solve them.
@ *° 2y=6
3x-6y=0

4x+T7y=-11
bx-y+4=0

(if) by +3y=1
x+5y+13=0

(i)

The age of the father is twice the sum of the ages of his two children. After 20 years, his age will be
equal to the sum of the ages of his children. Find the age of the father.

There are some students in the two examination halls A4 and B. To make the number of students equal
in each hall, 10 students are sent from A and B. But if 20 students are sent from B to A, the number of

students in A becomes double the number of students in B. Find the number of students in the two
halls.

Half the perimeter of a rectangular garden, whose length is 4m more than its width is 36 m. Find the
dimensions of the garden.

The larger of two supplementary angles exceeds thrice the smaller by 20 degrees. Find them.

Solve graphically each of the following systems of linear equations. Also, find the coordinates of the
points where the lines meet the axis of y.

(i)x+2y-7=0 (ii) 3x+2y=12
2¢x-y-4=0 bx - 2y=4
Solve graphically each of the following systems of linear equations. Also, find the coordinates of the
points where the lines meet the axis of x.
Q) x+2y=5 (if) 2x+3y=8
2x - 3y=-4 x-2y=-3
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20. Solve each of the following systems of equations by the method of cross-multiplication:

Q) ax +by=a-b (if) 2(ax - by)+a+4b =0
bx - ay=a+b 2(bx +ay)+b- 4a=0
57 , 6 _5
(iii) mx - ny=m>+n> o) XY XY
x+y=2m 38 + 21 -9
Xty x-y

21. A two digit number is 3 more than 4 times the sum of its digits. If 18 is added to the number, the digits
are reversed. Represent this situation algebraically and geometrically.

D. Long Answer Questions

1. Determine graphically, the vertices of the triangle formed by the lines y =x, 3y=x,x +y =8.

2. The cost of 4 pens and 4 pencil boxes is¥ 100. Three times the cost of a pen isI 15 more than the cost of
a pencil box. Form the pair of linear equations for the above situation. Find the cost of a pen and a
pencil box.

3. Draw the graphs of the equations y =- 1, y =3 and 4x - y =5. Also, find the area of the quadrilateral
formed by the lines and the y-axis.

4. Ankita travels 14 km to her home partly by rickshaw and partly by bus. She takes half an hour if she
travels 2 km by rickshaw, and the remaining distance by bus. On the other hand, if she travels 4 km by
rickshaw and the remaining distance by bus, she takes 9 minutes longer. Find the speed of the
rickshaw and of the bus.

5. The sum of a two digit number and the number obtained by reversing the order of'its digits is 165. If
the digits differ by 3, find the number.

6. Aperson, rowing at the rate of 5 km/h in still water, takes thrice as much time in going 40 km upstream
as in going 40 km downstream. Find the speed of the stream.

7. Solve the following system of linear equations graphically and shade the region between the two lines

and x-axis.
(1) 3x +2y- 4 =0 (@) 3x+2y-11=0
2x-3y-7=0 2x - 3y+10 =0
8. Solve graphically the system of linear equations:
4x-3y+4 =0
4x +3y-20=0

Find the area bounded by these lines and x-axis.

9. Susan invested certain amount of money in two schemes A and B, which offer interest at the rate of 8%
per annum and 9% per annum respectively. She received X 1860 as annual interest. However, had she
interchanged the amount of investment in the two schemes, she would have received I 20 more as
annual interest. How much money did she invest in each scheme?

10. A two digit number is 4 times the sum of its digits and twice the product of the digits. Find the number.

11. The sum of the numerator and denominator of a fraction is 3 less than twice the denominator. If the
numerator and denominator are decreased by 1, the numerator becomes half the denominator.
Determine the fraction.

12. Two years ago, a father was five times as old as his son. Two years later, his age will be 8 more than
three times the age of the son. Find the present ages of father and son.
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Points A and B are 70 km apart on a highway. A car starts from A and another car starts from B
simultaneously. If they travel in the same direction, they meet in 7 hours, but if they travel towards
each other, they meet in one hour. Find the speed of the two cars.

A man travels 600 km partly by train and partly by car. If he covers 400 km by train and the rest by car,
it takes him 6 hours and 30 minutes. But, if he travels 200 km by train and the rest by car, he takes half
an hour longer. Find the speed of the train and that of the car.

Places A and B are 100 km apart on a highway. One car starts from 4 and another from B at the same
time. If the cars travel in the same direction at different speeds, they meet in 5 hours. If they travel
towards each other, they meet in 1 hour. What are the speeds of two cars?

The car hire charges in a city comprise of a fixed charges together with the charge for the distance
covered. For a journey of 12 km, the charge paid isX 89 and for a journey of 20 km, the charge paid is
I 145. What will a person have to pay for travelling a distance of 30 km?

A part of monthly hostel charges in a college are fixed and the remaining depend on the number of
days one has taken food in the mess. When a student A takes food for 15 days, he has to pay ¥ 1200 as
hostel charges whereas a student B, who takes food for 24 days, pays I 1560 as hostel charges. Find the
fixed charge and the cost of food per day.

2 women and 5 men can together finish a piece of embroidery in 4 days, while 3 women and 6 men can finish
itin 3 days. Find the time taken by 1 woman alone, and that taken by 1 man alone to finish the embroidery.

Yash scored 35 marks in a test, getting 2 marks for each right answer and losing 1 mark for each wrong
answer. Had 4 marks been awarded for each correct answer and 2 marks been deducted for each
incorrect answer, then Yash would have scored 50 marks. How many questions were there in the test?

The students of a class are made to stand in rows. If 3 students are extra in a row, there would be 1 row less.
If 3 students are less in a row, there would be 2 rows more. Find the number of students in the class.

Formative Assessment

Activity: 1

H Solve the following crossword puzzle, hints are given alongside:

1 Across

2. Number of solutions given by two
coincident lines.

3. The degree of variables in a linear equation.

6. Method of solving a pair of linear
equations in which one variable is
eliminated by making its coefficient
equal in the two equations.

Down

1. A pair of linear equations in two
variables having a solution.

4. Type of solutions of pair of linear

equations  represented by  two
intersecting lines.

5. Graphical representation of a linear
equation in two variables.

7. A pair of lines representing a pair of
linear equations in two variables
having no solution.
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Oral Questions

Define consistent system of linear equations.

What does a linear equation in two variables represent geometrically?

When is a system of linear equations called inconsistent?

Do the equations x +2y- 7 =0 and 2x +4y+5=0 represent a pair of parallel lines?

Is it true to say that the pair of equations x +2y- 3 =0 and 3x +6y- 9 =0 are dependent?

A

If lines corresponding to two given linear equations are coincident, what can you say about the
solution of the system of given equations?

7. If a =b—1 = C—I, then what does the system of linear equations, represent graphically?

as by ¢y

Activity: 2 Hands on Activity (Math Lab Activity)

Objective
L JTo obtain the conditions for consistency of a system of linear equations in two variables by graphical method.
Materials Required
B 3 graph papers, pencil, ruler.
Procedure
1. Take the first pair of linear equations in two variables of the form
ax +byy+e; =0
aox +boy +co =0
2. Obtain a table of ordered pairs (x, y), which satisfy the given equations.
Find at least three such pairs for each equation.
3. Plot the graph for the two equations on the graph paper.

4. Observe if the lines are intersecting, parallel or coincident and note the following:
aq _ by _ ‘1 -
ay b €2
5. Take the second pair of linear equations in two variables and repeat steps 2 to 4.
6. Take the third pair of linear equations in two variables and repeat steps 2 to 4.

7. Fill in the following observations table:

2 by “
Type of lines a_2 E g Conclusion
Intersecting
Parallel
Coincident

8. Obtain the conditions for two lines to be intersecting, parallel or coincident from the observations

table by comparing the values of 4 b and L.
a4y 0 €2
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Observations
. . . oap, b .ay _b ¢ o .
B You will observe that for intersecting lines —-1 —L, for parallel lines =~ =-11 “L and for coincident lines
ag 09 ag by ¢y
a _b_¢
as by ¢
Remarks

When a system of linear equations has solution (whether unique or not), the system is said to be consistent
(dependent); when the system of linear equations has no solution, it is said to be inconsistent.

After activity 2, answer the following questions.

1. Write the condition for having a unique solution in the following pair of linear equations in two
variables [x +my = pand ix +ny =r.

2. Without actually drawing graph, can you comment on the type of graph of a given pair of linear
equations in two variables? Justify your answer.

3. Coment on the type of solution and type of graph of following pair of linear equations:
2x - 5y =9
bx +6y =8
4. For what value of k does the pair of equations x - 2y =3, 3x +ky +7 =0 have a unique solution?

5. Comment on the consistency or inconsistency of a pair of linear equations in two variables having
intersecting lines on graph.

6. Find the value of k for which the pair of equations x +2y =3, 5x +ky +7 =0 has a unique solution.

Activity 3: Analysis of Graph

Aim:
Given alongside is a graph representing pair of
linear equations in two variables.
x-y=2
x+y=4
Observe the graph carefully.

KT

Fig. 3.10

Answer the following questions.
1. What are the coordinates of points where two lines representing the given equations meet x-axis?

2. What are the coordinates of points where two lines representing the given equations meet y-axis?
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What is the solution of given pair of equations? Read from graph.

4. What is the area of triangle formed by given lines and x-axis?

5. What is the area of triangle formed by given lines and y-axis?

Suggested Math Lab Activities

1.

2.

Given a pair of linear equations:
4x +5y =28, 7x -3y =2
Formulate a word problem for the given system of equations and solve it graphically.

To find the condition for consistency and inconsistency for a given set of system of Linear Equations in
two variables.

Given a pair of linear equations:
Set I: x+2y-4=0, x+2y-6=0
Set II: 2x +4y =10, 3x +6y =12

Find whether the following pair of equations are consistent or not by the graphical method. If
consistent, solve them.

(a) x +2y =3, 4x +3y =2
(b) 2x +3y=9, 4x +6y =18
(c)x +2y- 4 =0, x+2y-6=0

Group Discussion

Divide the whole class into small groups and ask them to discuss some examples, from daily life where we
use the concept of the pair of linear equations in two variables to solve the problems.

The students should write the problems and their corresponding equations.

Multiple Choice Questions

Tick the correct answer for each of the following.

1.

2.

A pair of linear equations in two variables cannot have

(@) a unique solution (b) no solution

(¢) infinitely many solutions (d) exactly two solutions

The pair of equations 3x - 2y =5 and 6x - y =3 have

(a) no solution (b) a unique solution

(¢) two solutions (d) infinitely many solutions

If a pair of linear equations is inconsistent, then the lines representing them will be
(a) parallel (b) always coincident

(¢) intersecting or coincident (d) always intersecting

If a pair of linear equations has infinitely many solutions, then the lines representing them will be
(a) parallel (b) intersecting or coincident

(¢) always intersecting (d) always coincident
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5.

10.

11.

12.

13.

14.

15.

The pair of equations 4x - 3y +5 =0 and 8x - 6y- 10 =0 graphically represents two lines which are
(a) coincident (b) parallel
(¢) intersecting at exactly one point (d) intersecting at exactly two points

The pair of equations y =a and y = b graphically represents lines which are

(a) intersecting at (a, b) () intersecting at (b,a)  (c) parallel (d) coincident
The pair of equations x = 2 and y = 3 has
(a) one solution (b) two solutions (¢) many solutions (d) no solution
The value of k for which the pair of equations kx +y =3 and 3x +6y =5 has a unique solution is
(@) - ; (b) 2 ()2 (d) all the above
If the lines given by 3x +2ky=2 and 2x +5y +1 =0 are parallel, then the value of % is
3 15 2 5
a) = b) = )= d) - =
(@) 5 () 1 ) : (d) 1
One equation of a pair of dependent linear equations is 3x - 4y="7. The second equation can be
(a) —6x+8y =14 (b) -6x +8y+14 =0 (c)6x +8y =14 (d)-6x-8y-14=0

If x =a and y =b is the solution of the equations x +y =5 and x - y =7, then values of @ and b are
respectively

(@) 1 and 4 (b) 6 and -1 (¢)—6and 1 (d) -1 and -6
A pair of linear equations which has a unique solutionx =-1, y =-21is

(@x-y=1; 2x+3y=5 (b)2x-3y=4; x-5y=9
(c)x+y-3=0; x-y=1 (d)yx +y+3=0; 2x-3y+5=0

Sanya’s age is three times her sister’s age. Five years hence, her age will be twice her sister’s age. The
present ages (in years) of Sanya and her sister are respectively

(@) 12 and 4 () 15 and 5 (¢) 5 and 15 (d) 4 and 12

The sum of the digits of a two digit number is 8. If 18 is added to it, the digits of the number get
reversed. The number is

(a) 53 (b) 35 (c) 62 (d) 26

Divya has only ¥ 2 and ¥ 5 coins with her. If the total number of coins that she has is 25 and the amount
of money with her is ¥ 80, then the number of X 2 and X 5 coins are , respectively

(@) 15 and 10 (b) 10 and 15 (¢) 12 and 10 (d) 13 and 12

Rapid Fire Quiz

State whether the following statements are true (T) or false (F).

1.
2.
3.

® e

A linear equation in two variables always has infinitely many solutions.
A pair of linear equations in two variables is said to be consistent if it has no solution.

A pair of intersecting lines represent a pair of linear equations in two variables having a unique
solution.

An equation of the form ax +by +¢ =0, where @, b and ¢ are real numbers is called a linear equation in
two variables.

A pair of linear equations in two variables may not have infinitely many solutions.
The pair of equations 4x - 5y =8 and 8x - 10y =3 has a unique solution.
A pair of linear equations cannot have exactly two solutions.

If two lines are parallel, then they represent a pair of inconsistent linear equations.
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Pair of Linear Equations in Two Variables

Match the Columns

Match the following columns I and II.

Column I Column II

(1) x+y+5=0
by +2y=-13
() 2x+y+7=0 (b))  no solution
y-x=8
(1) 3x - 4y+7=0
8y-6x-14=0
(w) x+y+1=0
3x - 2y=22
(v) y=b y=-3 () x=-b,y=3
(vi) 3x-2y=0 h x=4,y=-H
bx+y =13

(@)  infinitely many solutions

(¢) x=2,y=3

d x=-1,y=-4

Class Worksheet

1. Tick the correct answer for each of the following:

(1) The pair of equations 6x - 4y +9 =0 and 3x - 2y+10 =0 has

(a) a unique solution (b) no solution

(c) exactly two solutions (d) infinitely many solutions
(1) The pair of equations x =a and y = b graphically represents lines which are

(a) coincident (b) parallel (¢) intersecting at (@,b)  (d) intersecting at (b,a)
(uz) If the lines given by 2x - 5y +10 =0 and kx +15y- 30 =0 are coincident, then the value of & is

1 -1

(@) -6 (b) 6 () 3 (d) 5
() Ifx =a, y = b 1s the solution of the equation x +y =3 and x - y =5, then the values of ¢ and b are,

respectively

(@) 4 and -1 () 1 and 2 (¢)-1 and 4 (d) 2 and 3

) . . 1 1.
(v) If we add 1 to the numerator and denominator of a fraction, it becomes —. It becomes 3 if we

only add 1 to the denominator. The fraction is

3 2 3 1
(@) Z (b) g (c) g (d) Z

2. State whether the following statements are true or false. Justify your answer.
(1) The pair of equations 3x - 4y =1 and 4x +3y =1 has a unique solution.
() For the pair of equations 4x +| y = -3 and 6x +9y +4 =0 to have no solution, the value of| should
not be 6.

3. () If2x +y =23 and 4x - y =19, find the values of 3y- 4x and Y43,
x
(1) The angles of a cyclic quadrilateral ABCD are
bA =(6x +10)°, BB =(5x)°, BC = (x +y)°, BD =(3y-10)°
Find x and y, and hence the value of the four angles.
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4. (1) Draw the graphs of the equations y =3, y =5 and 2x- y- 4 =0. Also, find the area of the
quadrilateral formed by the lines and the y-axis.

(iz) A motorboat can travel 30 km upstream and 28 km downstream in 7 hours. It can travel 21 km
upstream and return in 5 hours. Find the speed of the boat in still water and the speed of the
stream.

Paper Pen Test

Max. Marks: 25 Time allowed: 45 minutes
1. Tick the correct answer for each of the following:
(1) If a pair of linear equations is consistent, then the lines will be
(a) always intersecting (b) always coincident
(¢) intersecting or coincident (d) parallel 1
(1) The pair of equations x +2y - 3 =0 and 4x +5y =8 has
(@) no solution (b) infinitely many solutions
(¢) a unique solution (d) exactly two solutions 1

(17) The value of ¢ for which the pair of equations 4x - 5y +7 =0and 2cx - 10y +8 =0 has no solution is

(a) 8 (b)-8 (c) 4 d)-4 1
(tv) A pair of linear equations which has a unique solutionx =1,y =-31is

(@)x-y=4; 2x+3y=5 (b)2x-y=-5; bx-2y=11

(c)3x+y=0; x+2y=-5 (d)x+y=-2; 4x+3y=5 2

(v) Anmol’s age is six times his son’s age. Four years hence, the age of Anmol will be four times his
son’s age. The present age in years, of the father and the son are respectively

(@) 24 and 4 (b) 30 and 5 (¢) 36 and 6 (d) 24 and 3 2

2. State whether the following statements are true or false. Justify your answer.

(1) The equations g +y+ ; =0 and 4x +8y +§ =0 represent a pair of coincident lines.

(i) For all real values of k, except —6, the pair of equations kx - 3y =5 and 2x +y =7 has a unique

solution. 2X2=4
3. (¢) For what values of ¢ and b, will the following pair of linear equations have infinitely many
solutions?

x+2y=1; (a-b)x+(a+b)y=a+b-2
(1) Solve for x and y
ﬁ+2:a+b7i+%—2,a,b10 I3X2=6

a b a’ b

4. (i) Graphically solve the pair of equations: 2x +y =6, 2x- y+2 =0
Find the ratio of the areas of the two triangles formed by the lines representing these equations
with the x-axis and the lines with the y-axis.

(1) Saksham travels 360 km to his home partly by train and partly by bus. He takes four and a half
hours if he travels 90 km by bus and the remaining by train. If he travels 120 km by bus and
remaining by train, he takes 10 minutes longer. Find the speed of the train and the bus
separately. 4xX2=8

© VK Global Publications Pvt. Ltd.



Chapter TR

Basic Concepts and Results

1B Three or more points are said to be collinear if there is a line which contains all of them.
1B Two figures having the same shape but not necessarily the same size are called similar figures.
i@ All congruent figures are similar but the converse is not true.

1B Two polygons with same number of sides are similar, if (i) their corresponding angles are equal and (i)
i+ their corresponding sides are in the same ratio (i.e., proportion).

B Ifaline is drawn parallel to one side of a triangle to intersect the other two sides in distinct points, then
i the other two sides are divided in the same ratio (Basic Proportionality Theorem or Thales Theorem).

B Ifaline divides any two sides of a triangle in the same ratio, then the line is parallel to the third side.

! Ifin two triangles, corresponding angles are equal, then the two triangles are similar (A4AA similarity
criterion).

B If in two triangles, two angles of one triangle are respectively equal to the two angles of the other
triangle, then the two triangles are similar (AA similarity criterion).

B Ifin two triangles, corresponding sides are in the same ratio, then the two triangles are similar (SSS
similarity criterion).

B Ifone angle of a triangle is equal to one angle of another triangle and the sides including these angles
are in the same ratio (proportional), then the two triangles are similar (SAS similarity criterion).

B Ifaperpendicular is drawn from the vertex of the right angle of a right triangle to the hypotenuse, then
the triangles on both sides of the perpendicular are similar to the whole triangle and also to each other.

B In aright triangle, the square of the hypotenuse is equal to the sum of the squares of the other two sides
(Pythagoras Theorem).

B Ifinatriangle, square of one side is equal to the sum of the squares of the other two sides, then the angle
opposite to the first side is a right angle.

Summative Assessment

Multiple Choice Questions

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
! The ratio of the areas of two similar triangles is equal to the square of the ratio of their corresponding sides.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Write the correct answer for each of the following:

1. In DABC, D and E are points on sides AB and AC respectively such that DE||BC and AD:DB =2 : 3. If
EA =6 cm, then AC is equal to

(@) 9 cm (0) 15 cm (¢) 4 cm (d) 10 cm
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2. AD is the bisector of PBAC in DABC. If AB =10 cm, AC =6 cm and BC =12 cm, then BD is equal to
(@) 5 cm (0) 6.5 cm (¢) 7.5 cm (d) 5.6 cm

3. D and E are respectively the points on the sides AB and AC of a triangle ABC such that AE = 5 cm,
AC = 7.5 cm, DE = 4.2 cm and DE||BC. Then length of BC is equal to

(@) 10.5 cm (b) 2.1 cm (¢) 8.4 cm (d) 6.3 cm
4. The area of two similar triangles are respectively 25 cm? and 81 cm?. The ratio of their corresponding
sides is
(@bh:9 (b)5:4 ()9:5 d)10:9
5. If DABC and DDEF are similar such that 248 =DE and BC =8 cm, then EF is equal to
(@) 16 cm (b) 12 cm (¢) 8 cm (d) 4 cm

6. The lengths of the diagonals of a rhombus are 18 cm and 24 cm. Then the length of the side of the
rhombus is

(a) 26 cm (b) 15 cm (¢) 30 cm (d) 28 cm

7. XY isdrawn parallel to the base BC of a DABC cutting AB at X and AC at Y. If AB =4BX and YC = 2cm,
then AY is equal to
(@) 2 cm (b) 4 cm (¢) 6 cm (d) 8 cm

8. Two poles of height 6 m and 11 m stand vertically upright on a plane ground. If distance between their
foot is 12m, the distance between their tops is

(@) 12 m (b) 13 m (¢) 14 m (d)11m
9. Ina DABC right-angled at A, AB = 5 cm and AC= 12 cm. If AD” BC, then AD is equal to
(@) 13 cm (b) 50 cm (¢) 13 cm (d) 215 cm
2 13 60 13
10. If ABC is an equilateral triangle such that AD* BC, then AD? is equal to
(@) 2Dc2 (b) 2DC* (¢)3CD? d) 4DC?
11. ABCDis a trapezium such that BC||AD and AB =4 cm. If the diagonals AC and BD intersect at O such
AO _DO _1 .
that —=—— =—, then DC is equal to
oc 0B 2
(@)7cm (b) 8 cm (¢) 9 cm (d) 6 cm

12. If ABC is a triangle right-angled at B and M, N are the mid-points of AB and BC respectively, then 4
(AN?+CM?)is equal to

(@) 4AC? (b) BAC? () iAc2 d)6AC?

Short Answer Questions Type - |

1. Is the triangle with sides 12 cm, 16 cm and 18 cm a right triangle? Give reason.
Sol. Here, 122 + 162 = 144 + 256 = 400 * 182
\ The given triangle is not a right triangle.
2. Intriangle POR and MST, BP =55°, BDQ =25°, DM =100° and BS =25°. Is DOPR ~ DI'SM? Why?
Sol. Since, DR =180°- (BP +BQ) = 180° — (55° + 25°) = 100° = bM
bo=bS§ =25°
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DOPR ~ DSTM
i.e., DOPR is not similar to DT'SM.

3. Two sides and the perimeter of one triangle are respectively three times the corresponding sides and
the perimeter of the other triangle. Are the two triangles similar? Why?

Sol. Since the perimeters and two sides are proportional
\ the third side is proportional to the third side.
i.e.,  the two triangles will be similar by SSS criterion.

4. Aand B are respectively the points on the sides PQ and PR of a P
DPQR such that PQ =125 cm, PA =5cm, BR=6 cm and
PB =4 cm. Is AB||QR? Give reason. S 4 cm

Sol. PA__ 5 _5_2 a° A B
AQ 125-5 75 3
6 cm

Since _I'b_=z Fig. 4.1

\ AB||OR

5. If ABC and DEF are similar triangles such that D4 = 47°and BE =63°, then the measures of DC =70°.
Is it true? Give reason.

Sol. Since DABC ~ DDEF

\ PA=DD =47°, PB=DE =63°
\ bC =180°- (b4 +BB) = 180 - (47 + 63) = 70°
\ Given statement is true.

Important Problems

Type A: Problems Based on Basic Proportionality Theorem and its Converse.

1. Prove that, if a line is drawn parallel to one side of a triangle to intersect the A
other two sides in distinct points, the other two sides are divided in the same
ratio.
Using the above result, do the following: b E
In Fig. 4.2 DE || BC and BD =CE. Prove that DABC is an isosceles triangle.
Sol. Given: A triangle ABC in which a line parallel to side BC intersects other two
sides AB and AC at D and E respectively. 5 o
To Prove Q = ﬂ Fig. 42
EC A
Construction: Join BE and CD and then draw DM AC and EN" AB. V
.. N
Proof: Area of DADE = e base” heightg
82 %] D E
So, ar (ADE) = ; AD "~ EN
B C
Fig. 4.2 (a)
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Sol.

Sol.

and ar (DBDE) = ; DB~ EN
Similarly, ar (DADE) = ; AE~ DM
and ar (DDEC) = ; EC™ DM
1 AD ~ EN
Therefore, ar (DADE) _ 2 - 4D ...(0)
ar (DBDE) 1 pB° EN DB
2
1 AE~ DM
and ar (DADE) _ 2 - AE ...(1n)
ar (DDEC) lEC' pm  EC
2
Now, DBDE and DDEC are on the same base DE and between the same parallel lines BC and DE.
So, ar (DBDE) = ar (DDEC) .. (1)
Therefore, from (i), (i) and (ii7) we have,
AD _AE
DB EC
Second Part
As DE || BC
\ A7D = Al b A7D +1= A7E +1
DB EC DB EC
b AD +DB _ AE +EC b AB _ AC
DB EC DB EC
p AB = AC (As DB = EC)
\ DABC is an isosceles triangle.
In Fig.4.3,DE || BC.IfAD =x,DB =x- 2, AE =x +2and EC =x - 1,find the value ofx.
In DABC, we have T
E
DE || BC,
\ AD _AE [By Basic Proportionality Theorem]
DB EC
+
b v _x*2 b xx-1)=k-2(x+2
x-2 x-1 A =
b x2-x:x2-4 b x =4 Fig. 4.3
E and F are points on the sides PQ and PR respectively of a DPQR. For each of the following cases, state
whether EF || QR.
(1) PE =4 cm, QF = 4.5 cm, PF =8 cm and RF = 9 cm
() POQ=1.28 cm, PR=2.56 cm, PE = 0.18 cm and PF = 0.36 cm [NCERT]
(2) We have, PE =4 cm,QF =4.5 cm

PF =8 cm, RF =9 cm
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Sol.

5.
Sol.

PE _ 4 _8
Now, — ==

QF 45 9
And E:§

RF 9
Thus, L1E=PF

QF RF

Therefore, EF ||QR.

(1) We have,
PQ =128 cm, PR = 2.56 cm
PE =018 cm, PF =0.36 cm

Now, QF =PQ - PE =128 - 0.18 =1.10 cm
and FR =PR- PF=2.56 - 0.36 =220 cm
PE _018 _ 18 _ 9
Now, = = =
QF 110 110 55
and, PP _036_36 _9 PE _PF
" FR 220 220 55 QE FR

Therefore, EF || QR

In Fig.4.5,if LM || CBand LN || CD, prove thatA—M = A—N
AB AD
Firstly, in DABC, we have
LM ||CB (Given)
Therefore, by Basic Proportionality Theorem, we have
AM _ AL
AB  AC
Again, in DACD, we have
LN ||CD (Given)
\ By Basic Proportionality Theorem, we have
AN _ AL
AD  AC
Now, from (¢) and (i), we have AM _ AN .
A AD
In Fig.4.6, DE || OQ and DF || OR, Show that EF || QR.
In DPOQ, we have
DE || 0Q (Given)
\' By Basic Proportionality Theorem, we have
PE _ PD
EQ DO
Again, in DPOR, we have
DF ||OR (Given)

\ By Basic Proportionality Theorem, we have
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Q R
Fig. 4.4

[By the converse of Basic Proportionality Theorem]

[By the converse of Basic Proportionality Theorem]

[NCERT]
B
M
() A T C
W
D
Fig. 4.5
.(id)
[NCERT]
P
R
O
Q R
Fig. 4.6
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Po _pr i
DO FR
Now, from (¢) and (i), we have
PE _PF EF||QR
EQ FR

[Applying the converse of Basic Proportionality Theorem in DPQR]
6. InFig.4.7, A, B and C are points on OP, OQ and OR respectively such that AB || PQ and AC || PR. Show

that BC || QR. [NCERT]
Sol. In DOPQ, we have
AB || PQ (Given)
\' By Basic Proportionality Theorem, we have =
04 _ OB .
=7 .(2)
AP BQ
Now, in DOPR, we have ‘\
AC || PR (Given) C
\ By Basic Proportionality Theorem, we have Q R
04 _OC . Fig. 4.7
e ..(un)
AP CR
From (7) and (i), we have
0B _0C
BQ CR
Therefore, BC ||QR (Applying the converse of Basic Proportionality Theorem in DOQR)

7. Using Basic Proportionality Theorem, prove that a line drawn through the mid-point of one side of a
triangle parallel to another side bisects the third side. [NCERT]

Sol. Given: ADABC in which D is the mid-point of AB and DE is drawn parallel to BC, which meets AC at E.
To prove: AE = EC
Proof: In DABC, DE ||BC

A
\ By Basic Proportionality Theorem, we have
AD _ AE .
— == ..(1)
DB EC D E
Now, since D is the mid-point of AB
p AD =BD ... (11)
From (i) and (i7), we have B _ C
BD _AE \, | _AE et
BD EC EC
p AE = EC A
Hence, E is the mid-point of AC.
8. Using converse of Basic Proportionality Theorem, prove that the line joining
the mid-points of any two sides of a triangle is parallel to the third side. D E
[NCERT]
Sol. Given: DABC in which D and E are the mid-points of sides AB and AC
respectively. B i ¢
ig. 4.

© VK Global Publications Pvt. Ltd.



Triangles

To prove: DE || BC
Proof: Since, D and E are the mid-points of AB and AC respectively

\ AD =DB and AE =EC
=] Q =1 and @ =1
DB EC
b A7D :A7E
DB EC

Therefore, DE || BC  (By the converse of Basic Proportionality Theorem)
9. ABCD is a trapezium in which AB || DC and its diagonals intersect each other at the point O. Show that

40 _C0 [NCERT]
BO DO

Sol. Given: ABCD is a trapezium, in which AB || DC and its diagonals intersect each other at the point O.
AO _CO
To prove: — =—
BO DO
Construction: Through O, draw OE || AB i.e., OE || DC.
Proof: In DADC, we have OF || DC (Construction) ©
\' By Basic Proportionality Theorem, we have
AE _ AO 0
- = e D C
ED CO Fig. 4.10
Now, in DABD, we have OE || AB (Construction)
\ By Basic Proportionality Theorem, we have

ED _DO . AE _BO y
Y p 2220 ...(ii)
AE BO ED DO

From (¢) and (iz), we have
40 _BO |, 40 _cO
CO DO BO DO

Type B: Problems Based on Similarity of Triangles

1. State which pairs of triangles in the following figures are similar. Write the similarity criterion used by you

for answering the question and also write the pairs of similar triangles in the symbolic form. [NCERT]
P
P
D
L M
A 6 5 >
3 2.7 3 4 N 25 . 2 9
2 70°
B——>5 C Q 7 R M p E z F N L aQ 5 R
Fig. 4.11
Sol. (i) In DABC and DPQR, we have
4B _2 _1
OR 4 2
4 _3_1
PO 6 2
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AB _ AC _BC
Hence, = =__
QR PQ PR
\ DABC ~ DQRP by SSS criterion of similarity.

(12) In DLMP and DDEF, we have
LP _3_1 MP _2 _1 LM _2%

LP _MP . LM
Hence, - =—1__-_
DF DE EF
\ DLMP is not similar to DDEF.
(z) In DNML and DPQR, we have

PM =BQ =70°

MN _25_5

Now, — ===
PO 6 12

And & = i = l
OrR 10 2

Hence MN , ML
PO  OR

\' DNML is not similar to DPQR because they do not satisfy SAS criterion of similarity.

2. In Fig. 4.12, & =801 and AB =5 cm. Find the value of DC. 5cm
oc 0D 2 A B
Sol. In DAOB and DCOD, we have
BAOB =BCOD [Vertically opposite angles] A
40 _ BO (Given]
oc 0D
So, by SAS criterion of similarity, we have b c

DAOB ~ DCOD Fig. 4.12

40 _BO _ 4B

oCc OD DC

b 1.5 [ AB =5 cm]
2 DC

b DC =10 cm

3. Avertical pole oflength 6 m casts a shadow 4 m long on the ground and at the same time a tower casts a

shadow 28 m long. Find the height of the tower. [NCERT]
Sol. Let AB be a vertical pole of length 6m and BC be its D
shadow and DE be tower and EF be its shadow. Join AC A
and DF.
Now, in DABC and DDEF, we have
DB =PE =90° om h

BC =BF (Angle of elevation of the Sun)

\' DABC ~DDEF (By AA criterion of similarity)
AB _ BC

T gl F

DE EF B am c 28m
Fig. 413

Thus,
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— N
oo"";

(Let DE = h)

o =~

b == b h=42
h 7

Hence, height of tower, DE =42 m

Triangles

4. Diagonals AC and BD of a trapezium ABCD with AB || DC intersect each other at the point O. Using a

C N ) OA _ OB

similarity criterion for two triangles, show that — = oD

Sol. Given: ABCD is a trapezium in which AB || DC.
0OA _OB
To prove: — =—
oC 0D

Proof: In DOAB and DODC, we have
DPOAB =DBOCD
PAOB =BDOC

(Alternate angles)
(Vertically opposite angles)

[NCERT]

A B
D Cc

PABO =BODC

\ DOAB ~ DOCD
OA _ OB

oc¢ 0D A

(Alternate angles)
(By AA criterion of similarity)

Hence,

Fig. 4.14

5. Eisapointon the side AD produced of a parallelogram ABCD
and BE intersects CD at F. Show that DABE ~ DCFB.
[NCERT]

Sol. In DABE and DCFB, we have

PAEB =DCBF  (Alternate angles)

bA =bC
\  DABE ~DCFB (By AA criterion of similarity)

6. S and T are points on sides PR and QR of DPQR such that BP =DRTS.
Show that DRPQ ~ DRTS. [NCERT]

In DRPQ and DRTS, we have
DRPQ =DRTS (Given)
DPRO =DPTRS =DR (Common)
\ DRPQ ~ DRTS

7. InFig. 4.17, ABC and AMP are two right triangles right-angled at B and M
respectively. Prove that:

(i) DABC ~DAMP

(Opposite angles of a parallelogram) B

Sol.

(By AA criterion of similarity.)

.. CA _ BC
(@) — =—
PA  MP
() In DABC and DAMP, we have
DPABC =DAMP =90° (Given)

DBAC =DMAP

Sol.

(Common angle)

D E
F

c

Fig. 4.15

P
/?S\
Q R
T

Fig. 4.16
c

[NCERT]

A
\ DABC ~ DAMP

DABC ~ DAMP

\ A _ BC

PA  MP

(By AA criterion of similarity)

(Proved above)

© VK Global Publications Pvt. Ltd.

Fig. 4.17

(Sides of similar triangles are proportional)



Mathematics X : Term — |

Sol.

Sol.

10.

Sol.

In Fig.4.18, E is a point on side CB produced of an isosceles triangle ABC with AB = AC. It AD  BC
and EF ™ AC, prove that DABD ~ DECF. [NCERT]
We have, bB =bC [- ABC is an isosceles triangle with AB = AC]
Now, in DABD and DECF n
DABD =BECF [ BB =bC(C]
DADB =BEFC =90° [“AD ™ BC and EF ™ AC]
\ DABD ~ DECF (By AA criterion of similarity)
F
D is a point on the side BC of a triangle ABC such that PADC =BBAC. Show
that CA® = CB.CD. [NCERT]
In DABC and DDAC, we have C
DBBAC =PADC (Given)
and bC =bC (Common)
\ DABC ~ DDAC (By AA criterion of similarity)
[} Aj = E = ﬂ
DA AC DC
o CB_Cd
CA CD B L c
P CA*=CB’ CD Fig. 419
If AD and PM are medians of triangles ABC and POR respectively, where DABC ~ DPQR, prove that
4B _ A—D [NCERT]
PQ PM
In DABD and DPQM , we have
B C Q R
D M
Fig. 4.20
bB =bQ (" DABC ~ DPQR) .. ()
4B _BC (- DABC ~DPQOR)
PO OR
1
~ BC
[} ﬁ = 2
P L op
2
AB _ BD . . . ..
P —— =—— [Since AD and PM are the medians of DABC and DPQR respectively] ...(i)
PO OM
From (z) and (i), it is proved that
DABD ~ DPOM (By SAS criterion of similarity)
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11. InFig.4.21, ABCDisatrapezium with AB || DC.If DAED is similar to DBEC , prove that AD = BC.
Sol. In DEDC and DEBA, we have

b1 =D2 [Alternate angles]
b3 =b4 [Alternate angles]
and BCED =PAEB [Vertically opposite angles]
\ DEDC ~ DEBA [By AA criterion of similarity]

ED _ EC ED _EB

S22t p BE D ..()
EB EA EC EA

It is given that DAED ~ DBEC

ED _EA _AD .
\ —— == ...(1)
EC EB BC
From (2) and (i), we get
EB_EAp gm?=@a)? b EB=EA
EA EB Fig. 4.21
Substituting EB = EA in (1), we get
EA _AD
EA BC
b 2o b ap=sc
BC
12. ABC is a triangle in which AB = AC and D is a point on AC such that BC* = AC "~ CD. Prove that
BD =BC.
Sol. Given: DABC in which AB = AC and D is a point on the side AC such that
BC*® =AC” CD
To prove: BD = BC A
Construction: Join BD
Proof: We have, BC?=AC  CD D
P Be _Ac ~.(2)
CD BC
Thus, in DABC and DBDC, we have
AC _ BC : B c
— = From (z i
BC D [ ()] Fig. 4.22
and bC =bC [Common]
\ DABC ~ DBDC
AB _ BC .
— = ...(17)
BD CD
From (2) and (), we get
Ac _ 4B
BC BD
\ BD =BC (v AB =AC)
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In Fig. 4.23, ABD is a triangle right-angled at A and AC * BD. Show that

(i) AB®? =BC . BD (i1 AD® =BD .CD (i) AC* =BC . DC [NCERT]
Given: ABD is a triangle right-angled at A and AC * BD.

To prove: (1) AB? =BC . BD

(i1 AD* =BD .CD °
@iii) AC* = BC . DC
Proof: (1) In DACB and DDAB, we have Z
DACB =PDAB =90°
DABC =BPDBA =bB (Common) 5 A
\ DACB ~ DDAB (By AA criterion of similarity) Fig. 4.23
\ BC _ 4B
AB DB
AB® =BC . BD

(@) In DACD andDBAD, we have
DACD =BBAD =90°
bCDA =bBDA =bD (Common)

\ DACD ~ DBAD (By AA criterion of similarity)
\ AD _CD
BD AD
AD* =BD .CD
(1) We have DACB ~ DDAB
p DBCA ~ DBAD .. ()
and DACD ~ DBAD ...(1)
From (i) and (i), we have
DBCA ~ DACD
o BC _AC
AC DC
P AC* =BC.DC

Type C: Problems Based on Areas of Two Similar Triangles

1.

Sol.

Prove that ratio of areas of two similar triangles is equal to the ratio of the squares of their
corresponding sides.

Using the above result do the following:

Diagonals of a trapezium ABCD with AB || DC intersect each other at the point O. If
AB = 2 CD, find the ratio of the areas of triangles AOB and COD.

Given: Two triangles ABC and PQR such that DABC~DPQR
.2 .2

ar (ABC) _@ABO _@8C0 LA

ar (PQR) gpga ORy 6RPo

Construction: Draw AM ~ BC and PN~ QR.

To Prove:
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Proof: ar (ABC) = L

2
and ar (POR) = ; " QOR"~ PN
1. .
~" BC~ AM
So ar (ABC) _ 2 ¢ _BC™ AM Q)
© ar(PQR) 1. or' pN QRPN
2
Now, in DABM and DPON,
bB =bQ [As DABC~DPOR)]
and bM =bN [Each 90°]
So, DABM ~DPQON [AA similarity criterion]
Therefore, AM _ 4B ...(1)
PN  PQ
Also, DABC~DPOR [Given]
So AB_pc_ca i
PO QR RP

ar (ABC) _ AB . AM
ar (POR) PQ PN
_AB. AB
PQ PQ

EEABO

gPQz

Therefore, [From (¢) and (z12)]

[From (2)]

ar (ABC) _284B o _aBC o _aA 0 o
ar (PQOR) gpQ 5 %0RE &RPgp
In DAOB and DCOD, we have

Now using (iiz), we get

PAOB =BCOD (Vertically opposite angles) Fig. 425
and DPOAB =DBOCD (Alternate angles)
\ DAOB ~ DCOD (By AA criterion of similarity]
b area of DAOB _ AB?
area of DCOD DC?
b area of DAOB _ (2DC)* _ 4

area of DCOD DC? 1
Hence, the ratio of areas of DAOB and DCOD =4 : 1.
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Let DABC ~ DDEF and their areas be respectively 64 cm? and 121 em?. If EF =154 cm, find BC.

D [NCERT]
2
We have, area of DABC -BC (as DABC ~ DDEF)
area of DDEF EF?
b 64 _BC® , 64 _ BC*
121 EF? 121 (154)2
p BC _8 \ BC=S15x =11 cm. F
15 11 11 Flg.4.26

Prove that the area of an equilateral triangle described on a side of a right-angled isosceles triangle is
half the area of the equilateral triangle described on its hypotenuse.

Given: A DABC in which PABC =90° and AB = BC. DABD and DACE are equilateral triangles.
To Prove: ar(DABD) = ; X ar(DCAE) X[ E

Proof: Let AB = BC = x units.

\ hyp. CA = Vx? +x? =x+/2 units. X

Each of the DABD and DCAE being equilateral, each angle of
each one of them is 60°.

\ DABD ~ DCAE X

But, the ratio of the areas of two similar triangles is equal to l
the ratio of the squares of their corresponding sides. Fig. 427

ar(DABD) _ AB® _ x* _ x® _1
ar(DCAE)  CA?  (x42)% 22 2

Hence, ar (DABD) = ; X ar (DCAE)

x[2

If the areas of two similar triangles are equal, prove that they are congruent. [NCERT]
Given: Two triangles ABC and DEF, such that D
DABC ~ DDEF and area (DABC) = area (DDEF) A
To prove: DABC @DDEF
Proof: DABC ~ DDEF
) bA =bD,bB =bE,bC =bF

Now, ar (DABC) = ar (DDEF) (Given) Flg.4.28

ar (DABC) _
ar (DDEF)
AB%? _BC?* _AC? _ar (DABC)
DE? EF? DF?  ar (DDEF)

From (i) and (i7), we have

...()

and

(.- DABC ~ DDEF) ...

AB® _ BC® _AC? _, b AB _BC _AC _,
DE® EF® DF? DE EF DF

p AB =DE, BC =EF, AC = DF

Hence, DABC @DDEF (By SSS criterion of congruency)
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5. Prove that the ratio of the areas of two similar triangles is equal to the square of the ratio of their

corresponding medians. [NCERT]
Sol. Let DABC and DPQR be two similar triangles. AD and PM are the medians of DABC and DPQR
respectively. A P

ar (DABC) _ AD?
ar (DPQR) PM?2
Proof: Since DABC ~ DPQR
ar (DABC) _ AB?
ar (DPOR) PQ2

To prove:

B 5 C Q v R

In DABD and DPQM Fig. 429

AB _BD e AB _BC _12BCY

PO OM § PQ OR 1/20Q0Rg4
and DBB=DbQ (- DABC ~ DPQR)
Hence, DABD ~ D POM (By SAS Similarity criterion)

AB _ AD .

20 =27 ...(12)

PQ PM

From (i) and (i7), we have
ar (DABC) _ AD?
ar (DPQR) PM?

6. Prove that the area of an equilateral triangle described on one side of a square is equal to half the area

of the equilateral triangle described on one of its diagonals. [NCERT]

Sol. Let ABCD be a square and DBCE and D ACF have been drawn on side BC and the diagonal AC
respectively.

To prove: area (DBCE) = ; area (DACF)

F

Proof: Since DBCE and DACF are equilateral triangles A
DBCE ~ DACF (by AAA criterion of similarity)

area (DBCE) _ BC”® e
area (DACF) AC?

2
area (DBCE) - BC™ 1. Diagonal =2 side, AC =2BC]
area (DACF) (\/§BC )2 P Fig.C4.30

b area (DBCE) _1

area (DACF) 2

P area (DBCE) =;area (DACF)

Type D: Problems Based on Pythagoras Theorem and its Converse

1. Prove that, in a right triangle, the square of the hypotenuse is equal to the sum of squares of the other
two sides.
Using the above, do the following:
Prove that, in a DABC, if AD is perpendicular to BC, then AB? +CD? = AC? + BD?.
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Given: A right triangle ABC right-angled at B.
To Prove: AC? = AB® +BC?>

Construction: Draw BD * AC

Proof: In DADB and DABC

bA=bA (Common)
D ADB =B ABC (Both 90°) Fig. 4.31
\ DADB ~ DABC (AA similarity criterion)
So, AD _AB (Sides are proportional)
AB AC
or AD . AC = AB? ... (0)
In DBDC and DABC
bC=bC (Common)
BBDC = BABC (Each 90°)
\ DBDC~DABC (AA similarity)
So, €D _ BC
BC AC
or, CD.AC=BC? ()

Adding (¢) and (2), we get
AD . AC + CD . AC = AB* + BC?*
or,  AC(AD+CD)=AB*+BC?
or, AC.AC = AB®+ BC? or, AC? = AB® +BC?
As AD ™ BC
Therefore, PADB =BDADC =90°
By Pythagoras Theorem, we have
AB? = AD?* + BD? )
AC? = AD? +DC? )
Subtracting (i2) from (2)
AB? - AC* = AD? +BD* - (AD* +DC?)
AB*- AC? =BD? - DC?
AB? +DC? =BD? + AC?

In a triangle, if the square on one side is equal to the sum =
of the squares on the other two sides, prove that the angle )
opposite to the first side is a right angle.

Use the above theorem to find the measure of PPKR in
Fig. 4.33. k///////

Given: A triangle ABC in which AC* = AB* + BC*. Q
To Prove: DB =90°.

Construction: We construct a D PQR right-angled at Q such that PQ = AB and QR = BC
Proof: Now, from DPQOR, we have,

of -

Fig. 4.32

o

8cm

Yy

< 26 cm
Fig. 4.33
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PR? = PQ* + QR”®
or, PR?= AB® + BC?
But AC? = AB? + BC?
So, AC* = PR*

Triangles n

[Pythagoras Theorem, as DQ =90°]
[By construction] ()
[Given] ...(1n)
[From (¢) and (i2)]

\ AC =PR .. (1)
Now, in DABC and D PQR,
AB = PQ [By construction] A P
BC = QR [By construction]
AC = PR [Proved in (u2)]
So, DABC @DPQR [SSS congruency]
Therefore,
c B R Q
bB =bQ (CPCT) Fig. 4.34
But BQ =90° [By construction]
So, bB =90°
In DPOR, P
By Pythagoras Theorem, we have @ c
9 2 2 2° S 10 cm
PR” =(26)" - (24) @
b PR%=676 - 576 k]
PR =+/100 =10 cm Q 26 cm R
Now, In DPKR, we have Fig. 435

PK?+KR?=(8)>+(6)> =64 +36 =100 = PR?
Hence, PPKR =90°
3. ABCisanisosceles triangle right-angled at C. Prove that AB 2=94c2

[By Converse of Pythagoras Theorem]

Sol. DABC is an isosceles triangle right-angled at C.
\ AB* = AC* + BC?
= AB® = AC* + AC*
> AB? =24C*

4. Sides of triangle are given below. Determine which of them are right triangles.
In case of a right triangle, write the length of its hypotenuse.
(¢) 7 cm, 24 ¢cm, 25 cm (#2) 3 cm, 8 cm, 6 cm

Sol. (1) Leta=7cm,b =24 cm and ¢ =25cm.

Here, largest side, ¢ =25 cm

We have, a® +b% =(7)* +(24)* =49 +576
=625 =¢?

So, the triangle is a right triangle.

[By Pythagoras theorem]
[+ AC = BC)

[NCERT]

[ ¢ =25]

Hence, ¢ is the hypotenuse of right triangle.
(@) Leta=3cm, b =8 cm and ¢ =6 cm
Here, largest side, b =8 cm
We have, a?+c2=(3)2+6)°=9+36=451 b

So, the triangle is not a right triangle.
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Sol.

Sol.
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ABC is an equilateral triangle of side 2a. Find each of its altitudes. [NCERT]
Let ABC be an equilateral triangle of side 2a units.

We draw AD * BC. Then D is the mid-point of BC.
_BC _2a _

b Bp =" ==,
2 2
Now, ABD is a right triangle right-angled at D.
\ AB? = AD* + BD? [By Pythagoras Theorem]
p ©2a)? = AD? +a*
b AD?=4a® - a*=34> P AD=3a 2 2 -

. . Fig. 4.37
Hence, each of altitude = V3a unit.

In Fig. 4.38, O is a point in the interior of a triangle ABC, OD » BC,OE ™ AC and OF » AB.Show that
(i))OA®? +OB® +OC? - OD? - OE? - OF? = AF® + BD® +CE?

(i) AF* + BD® +CE% = AE? +CD? + BF?2. [NCERT]

Join OA, OB and OC.

(2) In right D's OFA, ODB and OEC, we have

0A% = AF? +OF* ()
OB* =BD? +0D? (i)
and OC?=CE® +0OE? (1))

Adding (¢), (2) and (uz), we have
OA* +OB* +0C* = AF® + BD* +CE® +OF* +OD” +OE*

= 0A* +OB* +0C? - OD® - OE*® - OF* = AF* + BD* +CE*

(i1) We have,04% +OB? +0C? - OD? - OE? - OF? = AF® + BD? +CE?*
b (OA%- OE?)+(0OB? - OF?) +(0C? - OD?) = AF® + BD® +CE*
P AE® +CD*® + BF* = AF* + BD® +CE*

[Using Pythagoras Theorem in DAOE, DBOF and DCOD]

D and E are points on the sides CA and CB respectively of a triangle ABC right angled at C. Prove that

AE? +BD* = AB® + DE*. [NCERT]
In right angled DACE and DDCB, we have r
AE? = AC?* +CE*® (Pythagoras Theorem) ...(0)

and BD?=DC? +BC*? ()

Adding (¢) and (z2), we have b
p AE?® +BD? = AC* +CE® + DC* + BC?*

b AE? + BD? =(AC? + BC*)+(DC? +CE?) . .
b AE? + BD? = AB? + DE? Fig.E4.39

[+ AC?+ BC? =AB? inright-angled triangle D ABC and DC? + EC * =DE ? in right-angled triangle DCDE .
The perpendicular from A4 on side BC of a DABC intersects BC at D such that DB =3CD (see Fig.4.40).

Prove that2 AB* =2 AC? + BC>. [NCERT]
We have, DB =3CD
Now, BC =BD +CD
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b BC=3CD+CD (Given DB = 3CD) A
BC =4 CD
\ cp =1 c
4

and DB=3CD=iBC

Now, in right-angled triangle ABD, we have
AB? = AD? + DB? (D) P

Fig. 4.40
Again, in right-angled triangle DADC, we have

AC? = AD* +CD? ()
Subtracting (i) from (z), we have

AB* - AC® =DB* - CD*

.2 .2 ..
b A2 - 4c? =8 pc? - pc? =@ 10pc2-8 pe2
e4 g e4 g ¢€el6 16g 16
p ABQ—ACQ=;BCQ
\ 2AB® - 24C* =BC* b 24B* =2AC* + BC*
9. Inanequilateral triangle, prove that three times the square of one side is equal to four times the square
of one of'its altitudes. [NCERT]
Sol. Let ABC be an equilateral triangle and let AD * BC. A
\ BD =DC
Now, in right-angled triangle DADB, we have
AB? = AD? + BD? [Using Pythagoras Theorem]
o .2 1
P AB?=4AD*+& BCSP  AB?=4AD®+- BC®
e2 g 4
0 B 5 c
b AB? = Ap? + 4B~ [+ AB = BC] Fig. 441
2 2
p ap?- BT ypr p 3BT _ypr posup2=4ap?

10. A point O in the interior of a rectangle ABCD is joined with each of the vertices A,B,C and D. Prove that
OB* +0OD? =0C? +0A°.

Sol. Let ABCD be the given rectangle and O be a point within it. Join OA4, OB, OC and OD.
Through O, draw EOF || AB. Then, ABFE is a rectangle.

In right triangles OEA and OFC, we have D c
0A? =OE? + AE* and OC* =OF* + CF*

b 0A2+0C%=(0E%+AE?) +(OF% +CF?) = I S —— F

) 0A%? +0C? =OE®* +OF? + AE? +CF? (D)

Now, in right triangles OFB and ODE, we have A B

P OB* =OF* + FB® and OD* =OE* + DE* Fig. 442
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b OB? +0D? =(OF* + FB*) +(OE* + DE?)
P OB® +OD* =OE*® +OF* +DE* + BF*
b OB? +0D? =OE? +OF? +CF? + AE® [ DE =CF and AE = BF] (i)
From () and (i), we get
0A* +0C* =0B* +OD*
11. ABC is an isosceles triangle with AC = BC. If AB* =2AC?, prove that DABC is right-triangled.
Sol. Given, AB* =2A4C*
P AB® = AC* + AC*
p AB? = AC? +BC? [Given, AC= B(C]
P DABC is a right triangle in which BC =90°.  [Using the converse of Pythagoras Theorem]

HOTS (Higher Order Thinking Skills)

1. InFig.4.43, P is the mid-point of BC and Q is the mid-point of AP. If BQ when produced meets AC at R,
prove that RA = f15 CA.

Sol. Given: In DABC, P is the mid-point of BC, Q is the mid-point of AP such that BQ produced meets AC
at R.

A

To prove: RA = ; CA

Construction: Draw PS || BR, meeting AC at S.
Proof: In DBCR, P is the mid-point of BC and PS || BR.

\ S is the mid-point of CR.
p CS =SR ()
In DAPS, Q is the mid-point of AP and QR || PS.
\ R is the mid-point of AS.
p AR =RS ..(i)
From (2) and (), we get
AR =RS =SC
b AC =AR + RS +SC =3 AR

p AR = 1 AC = 1 CA
3 3
2. In Fig. 4.44, DFEC @DGBD and Pl =D2.
Prove that DADE ~ DABC.
Sol. Since,
DFEC @DGBD
p EC =BD
It is given that
bl =b2

Fig. 4.4

éSides opposite to equal U

P AE =AD gangles are equal g
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From (¢) and (i), we have

AE _ AD
EC  BD
p DE || BC [By the converse of basic proportionality theorem]
p Pl =b3 and B2 =4 [Corresponding angles]
Thus, in D's ADE and ABC, we have
bA =bA [common]
bl =b3
b2=b4 [proved above]
So, by AAA criterion of similarity, we have
DADE ~ DABC

3. Sides AB and AC and median AD of a triangle ABC are respectively proportional to sides PQ and PR
and median PM of another triangle PQR. Show that DABC ~ DPQR.

Sol. Given: In DABC and DPQR, AD and PM are their medians respectively.
Such that=— =— ="+ .. (@)
P

To prove: DABC ~ DPOR.

Construction: Produce AD to E such that AD = DE and produce PM to N such that PM = MN. Join
BE,CE,QN, RN.

Proof: Quadrilateral ABEC and PQNR are |[P™ because their diagonals bisect each other at D and M

respectively.
=} BE = AC and ON =PR
[} E = ﬂ b E = Aj [FI‘OIH (l)]
ON PR ON PQ
P
ie, AB_BE ... (i) A
PQ ON >
.~ AB _ AD _ 24D _ AE I N
From (1) — = = =
PQ PM 2PM PN B 5 c Q v R
AB _ AE
— = ... ()
PQ PN
From (ii) and (iii) E v
AB _BE _ AE Fig. 445
PQ ON PN
p DABE ~DPON b Dl1=D2 ... ()
Similarly, we can prove
DACE ~DPRN b bD3=bD4 ...(v)
Adding () and (v), we get
b1+b3=b2+b 4 P BDPA=DP
and AB _AC (Given)
PQ PR
\ DABC ~ DPQR (By SAS criterion of similarity)
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Two poles of height @ metres and b metres are p metres apart. Prove that the height of the point of

intersection of the lines joining the top of each pole to the foot of the opposite pole is given by Lb metres.
a+

Let AB and CD be two poles of heighta and b metres respectively such that the poles are p metres apart
i.e., AC = p metres. Suppose the lines AD and BC meet at O such that OL = h metres.

LetCL =x and LA =y. Then, x +y = p.

D
In DABC and DLOC, we have
BCAB =DCLO [Each equal to 90°]
bC=bC [Common] °
\ DABC ~DLOC [By AA criterion of similarity] b o
cA_aB :
CL LO
L h
b Poa p Pt () |
x h a c T A
< X > y—>
In DALO and DACD, we have Fig. 4.46
DALO =BACD [Each equal to 90°]
bA =bA [Common]
\ DALO ~ DACD [By AA criterion of similarity]
[} AiL = OiL [} 2 = ﬁ
AC DC p b
_ph .
b = (i
=5 (i2)
From (i) and (i), we have
x + y = Lh + Ah
a b
aad 10
b pEphg *ys [x+y=p]
a bg
P l:hg@-‘-bg P h = ab metres.
e ab g a+b
Hence, the height of the intersection of the lines joining the top of each pole to the foot of the
opposite pole is metres.
a+
In Fig. 4.47, ABC and DBC are two triangles on the same base BC. If AD A c
intersects BC at O, show that M = 40 X
ar (DDBC) DO s
Given: Two triangles DABC and DDBC which stand on the same base but
on opposite sides of BC.
To prove: M = Q B D
ar (DBC) DO Fig. 4.47

Construction: We draw AE ™ BC and DF ™ BC.
Proof: In DAOE and DDOF, we have
PAEO =DBDFO =90°
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PAOE =BDOF (Vertically opposite angles) A c
\ DAOE ~ DDOF (By AA criterion of similarity) Q
o AE_40 O :
DF DO
1. .
~—" BC~ AE B D
Now, ar (DABC) =2 Fig. 4.48
ar (DDBC) 1. BC’ DF
2
b ar (DABCQC) _AE i)

ar (DDBC) DF
From (i) and (i7), we have
ar (DABC) _AO
ar (DDBC) DO

6. Inanequilateral triangle ABC, D is a point on side BC such that BD = ; BC.Prove that94D? =7AB>.

Sol.  Let ABC be an equilateral triangle and D be a point on BC such that BD = ; BC.

To Prove: 94D? = 74B*

Construction: Draw AE ~ BC. Join AD.

Proof : DABC is an equilateral triangle and AE * BC
\ BE =EC

Thus, we have

1 9 1 Fig. 4.49
BD==-BC and DC==BC and BE =EC == BC
3 3 2
In DAEB
AE? + BE* = AB? [Using Pythagoras Theorem)]
AE? = AB® - BE?
AD? - DE® = AB® - BE® [~ In DAED, AD? = AE* + DE?]
AD* = AB? - BE? + DE?
.2
AD2:AB2-€iBCQ +(BE - BD)®
e2 o
.2
Ap? = ap*- 2 pc? +& e - L pe
4 e2 3 [}
.2
AD? = Ap? - L g2 + LY
4 eb g
AD2=ABQ-BC2gi-4L9 ADQ=ABQ-BCQ§§9
€4 36g €36 g
b 9A4D? =9A4B? - 2BC?
9A4D? =9AB? - 24B* [+ AB = BC]
9A4D? =7AB*
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Exercise

A. Multiple Choice Questions

Write correct answer for each of the following:

1.

10.

11.

In DPQR, L and M are points on sides PQ and PR respectively such that PL:LQ =1:3.
If MR = 6.6 cm, then PR is equal to

(@) 2.2 cm (0) 3.3 cm (¢) 8.8 cm (d) 9.9 cm
If ABC and DEF are similar triangles such that B4 =45° and BF =56°, then DC is equal to
(a) 45° (b) 56° (c) 101° d)79°

DABC and DBDE are two equilateral triangles such that D is the mid-point of BC. The ratio of the areas
of triangles ABC and BDE is

(@)2:1 (b)4:1 ()1:4 d)y1:2

The area of two similar triangles DPQR and DXYZ are 144 cm? and 49 cm? respectively. If the shortest
side of larger DPOR be 24 cm, then the shortest side of the smaller triangle DXYZ is

(@) 7 cm (b) 14 cm (¢) 16 cm (d) 10 cm
If ABC and DEF are two triangles such that AB _BC _ €A 3 then ar (DDEF) : ar (DABC)
EF FD DE 4
(@)3:4 b)4:3 (¢) 9:16 (d)16:9
If DABC ~ DRPQ, M = E, AB=20 cm and AC = 12 cm, then PR is equal to
ar(DPOR) 9
(@) 15 cm (b) 9 cm (c) 15 cm (d) 247 cm

The lengths of the diagonals of a rhombus are 24 cm and 32 cm. Then, the length of the side of the
rhombus is

(@) 20 cm (b) 10 cm (¢) 40 cm (d) 30 cm
If in two triangles ABC and PQOR, AB _BC _ %, then
RQ QP PR
(a) DABC ~DPRQ (b) DCBA ~DPQR
¢) DPOR ~DACB (d) DACB ~DRQP

In Fig. 4.50, two line segments AC and BD intersect each
other at the point P such that AP =8 cm, PB =4 cm,

PC =3 cmand PD = 6 cm. IfDAPB =50° and BCDP =30°,
then BPBA is equal to

(a) 50° (b) 30°

(c) 60° (d) 100°

Two poles of height 9 m and 15 m stand vertically upright on a plain ground. If the distance between
their tops is 10m, the distance between their foot is

(@) 9 cm (b) 7 cm (¢) 8 cm (d) 6 cm
DABC ~DDEF. If AB =4cm, BC =3.5 cm, CA =2.5 and DF =7.5 cm, then perimeter of DDEF is
(@) 10 cm (b) 14 cm (¢) 30 cm (d) 25 cm

© VK Global Publications Pvt. Ltd.



12.

13.

14.

15.

16.

17.

Triangles

A vertical stick 20 m long casts a shadow 10 m long on the ground. At the same time, a tower casts a
shadow 50 m long on the ground. The height of the tower is

(@) 100 m () 120 m (€) 25 m (d) 200 m
In an equilateral triangle ABC, if AD"BC, then
(@)2AB* =3AD? (b) 4 AB* =3AD? ()3 AB* =4AD* d)3AB* =2AD?

In a DABC, points D and E lie on the sides AB and AC respectively, such that BCED is a trapezium. If
DE:BC =2:5,then ar (ADE):ar (BCED)

(@)3:4 (b)4:21 ) 3:5 (d)9:25
If E is a point on side CA of an equilateral triangle ABC such that BE ~ CA, then AB?+BC?+CA% is
equal to

(@) 2 BE? (b) 3 BE? (c) 4 BE* d) 6 BE?
If ABC is an isosceles triangle and D is a point on BC such that AD~ BC, then
(@) AB® - AD*=BD.DC (b) AB®- AD?=BD?- DC?*
(¢) AB®+ AD®* = BD.DC d) AB® + AD? = BD? - DC?

In trapezium ABCD with AB||CD, the diagonals AC and BD intersect at O. If AB=5 cm and
AO _ 0B _ 1

——=—=—, then DC is equal to
oCc DO 2

(@) 12 cm (b) 15 cm (¢) 10 cm (d) 20 cm

B. Short Answer Questions Type-I

10.

Is the triangle with sides 10 cm, 24 cm and 26 cm a right triangle? Give reason.
“Two quadrilaterals are similar, if their corresponding angles are equal”. Is it true? Give reason.

If in two right triangles, one of the acute angles of one triangle is equal to an acute angle of the other
triangle, can you say that the two triangles will be similar? Why?

The ratio of the corresponding altitudes of two similar triangles is = Is it correct to say that ratio of
. . 2
their areas is also = ? Why?

Is it true to say that if in two triangles, an angle of one triangle is equal to an angle of another triangle
and two sides of one triangle are proportional to the two sides of the other triangle, the triangle are
similar? Give reason.

If DABC ~ DZYX, then is it true to say that DB = DX and BA =DZ?

L and M are respectively the points on the sides DE and DF of a triangle DEF such that DL =4, LE = ;L,

DM =6 and DF =8. Is LM||EF? Give reason.

If the areas of two similar triangles ABC and PQR are in the ratio 9:16 and
BC =4.5 cm, what is the length of QR?

The lengths of the diagonals of a rhombus are 30 cm and 40 cm. Find the side of P Q
the rhombus.

area(DAPQ)

In Fig. 4.51, PQ||BC and AP:PB =1:2 find .
area(DABC)

Fig. 4.51
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C. Short Answer Questions Type-II B
1. If a line intersects sides AB and AC of a DABC at D and E respectively
AD _ AE
and is parallel to BC, prove that —=—
AB  AC D
AE _ 4 _
2. In Fig. 4.52, DE||BC. If—c—E nd AB =20.4 c¢m, find AD. c
3. In DABC, DE||BC. If AD=4x-3, AE =8x-7, BD=3x-1 and E
CE =5x - 3, find the value of x. A -
1g. 4.
4. InDABC,DE||BC.1fAD =4 cm,DB =4.5cmand AE =8 cm, find AC. ’

5.

In DABC, DE ||BC. If AD = 2.4 cm, AE=3.2 cm, DE=2 cm and BC = 5 c¢m, find BD and CE.

L and M are points on the sides DE and DF respectively of a DDEF . For each of the following cases (Q. 6
and 7), state whether LM|| EF.

6.
7.

8.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

DL=39cm,LE =3 cm, DM = 3.6 cm and MF = 2.4 cm.

DE= 8 cm, DF =15cm, LE =32 cm and MF = 6 cm.

The diagonals of a quadrilateral ABCD intersect each other at the point O such that 2(0) = gg Show

that ABCD is a trapezium.
If DABC ~ DDEF, AB =4 cm, DE =6 cm, EF =9 cm and FD =12 cm, find the perimeter of DABC.

Asstreet light bulb is fixed on a pole 6 m above the level of the street. If a woman of height 1.5m casts a
shadow of 3 m, find how far she is away from the base of the pole.

CD and GH are respectively the bisectors of PACB and DEGF such that D and H lie on sides AB and FE
of DABC and DEFG. 1If DABC ~ DFEG, show that

() =2 =22 (i1) DDCB ~DHGE (iii) DDCA ~ DHGF
A

D 1is a point on the side BC of a triangle ABC such
that DADC =DBAC. Show that CA* = CB.CD.

In Fig.4.53, find BE. 6.3 cm 45 cm
D, E and F are respectively the mid-points of
sides AB, BC and CA of DABC. Find the ratio of { E T6om F

the areas of DDEF and DABC.

A 15 m high tower casts a shadow 24 m long at a Fig. 4.53
certain time and at the same time, a telephone
pole casts a shadow 16 m long. Find the height of the telephone pole.

(i)

Sides of triangles are given below. Determine which of them are right triangles. In case of a right
triangle, write the length of its hypotenuse.

() 13 cm, 12 cm, 5 cm

(22) 20 cm, 25 cm, 30 cm. 2

O is any point inside a rectangle ABCD. Prove that OB* +0D? =0A*+0C?.

Prove that the sum of the squares of the sides of a rhombus is equal to the sum of

the squares of its diagonals.

In Fig. 4.54 ABC is a right triangle, right-angled at C and D is the mid-point of =

BC. Prove that AB* =4AD? - 3AC?>. 5 5 c
Fig. 4.54
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20. In Fig. 4.55, ABC is an isosceles triangle in which AB = AC. E is a point A
on the side CB produced such that FENAC. If AD™CB, prove that
AB" EF=AD" EC.

21. Inanisosceles triangle POR, PQ =0QR and PR 2= PQQ. Prove that BQ is
a right angle.

22. ADis an altitude of an equilateral triangle ABC. On AD as base, another

equilateral triangle ADE is constructed. Prove that: c D Fig. 455 B E
area (DADE) :area (DABC) = $ : 4 B
AD _ AE
23. In Fig. 4.56, DD =DE a d —— =——. Prove that BAC is an isosceles triangle.
Fig. 4.56

24. In Fig. 4.57, P is the mid-point of BC and Q is the mid-point of AP. IfBQ B
when produced meets AC at R, prove that RA = ;CA.

25. In Fig. 4.58, AB||CD. If OA =3x -19,0B=x - 4,0C =x - 3and OD =4,
find x.

26. In Fig.4.59, AB ™ BC and DE ™ AC. Prove that DABC ~ DAED.

A
E
D
D
A
sl c <
C

Fig. 4.59

27. Two triangles (Fig. 4.60) BAC and BDC, right-angled at A and D B
respectively, are drawn on the same base BC and on the same
side of BC. If AC and DB intersect at P, prove that A

AP” PC=DP’" PB.

28. In Fig. 4.61, E is a point on side AD produced of a
parallelogram ABCD and BE intersects CD at F. Prove that
DABE ~ DCFB.

29. In DABC (Fig. 4.62), DE is parallel to

base BC,with D on AB and E on AC. If

AD Q,ﬁnd%. o F|g461
DB 3 DE

Fig 4.60

Fig. 4.62
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ABC is a triangle and PQ is a straight line meeting AB in P and AC in Q. If
AP=1cm, PB= 3 cm, AQ = 1.5 cm,QC = 4.5 cm, prove that area of DAPQ is one-sixteenth of the area
of DABC. P

In Fig. 4.63, POR is a right triangle right-angled at Q and QS * PR. If PQ =6 cm N
and PS =4 cm, find the QS, RS and QR.
In Fig. 4.64, PA,QB,RC and SD are all perpendicular to a line [, AB =6 cm,
BC =9 cm,CD =12 cm and SP = 36 cm. Find PQ, QR and RS. Q R
Fig. 4.63
S
R
5 D
F
- _ o) L] B
h A B c D > A
Fig. 4.64
In Fig. 4.65, OB is the perpendicular bisector of the line segment DE,
FA™ OB and FE intersects OB at the point C.
E

19 Fig. 4.65

Prove that; —+—=-—"—"
0) OB OC

In an equilateral triangle ABC, D is a point on side BC such that BD = ;BC. Prove that: 94AD* =7A4B”.
In PQR, PD" QR such that D lies on QR. If PQ =a, PR =b,0D =¢ A

and DR =d, prove that: (@ +b)(a - b) =(c +d)(c - d).

Prove that the area of the semicircle drawn on the hypotenuse of a G %0 .

right-angled triangle is equal to the sum of the areas of the
semicircles drawn on the other two sides of the triangle.

In Fig.4.66, DEFG is a square and DBAC =90°. Prove that:

(1) DAGF ~ DDBG (1) DAGF ~ DEFC.

B D E C
(uz) DDBG ~ DEFC (iv) DE® =BD" EC Fig. 4.66
If a perpendicular is drawn from the vertex containing the right angle of a A

right triangle to the hypotenuse, then prove that the triangle on each side
of the perpendicular are similar to each other and to the original triangle.
Also, prove that the square of the perpendicular is equal to the product of
the lengths of the two parts of the hypotenuse.

Area (DDEF) <

In Fig. 4.67, DE||BC and AD : DB =5 : 4. Find .
Area (DCFB)

D and E are points on the sides AB and AC respectively of a DABC such that

DE || BC and divides DABC into two parts, equal in area. Find 11‘31];

P and Q are the mid-points of the sides CA and CB respectively of a DABC, right-angled atC. Prove that:
(1) 4AQ*=4AC* +BC? (i) 4BP* = 4BC? + AC? (iii) (4AQ* +BP?)=5A4B>.
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ABC is a right triangle right-angled at C. Let BC =a, CA =b, AB =¢ and let p be the length of
perpendicular from C on AB. Prove that:

(i) cp = ab (ii)

In an equilateral triangle with side a, prove that:

(i) Altitude = “f’ (ii) Area = *fa?.

In a triangle ABC, AC> AB, D is the mid-point of BC and AE™ BC. Prove ,

that:
(i) AC*=AD*+BC.DE +iBC2

(i1) AB®> = AD* - BC.DE +iBCQ

(iti) AB® + AC® =2A4D? +;BCQ.

In Fig. 4.68, D and E trisects BC. Prove that 8AE* =3AC? +5AD?. Fig. 468

Formative Assessment

Activity: 1

B Solve the following crossword puzzle, hints are given below:

1.
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Across: Down:
2. Triangles whose corresponding angles are 1. Two figures with same shape.
equal. 4. Triangles in which Pythagoras theorem is
5. If a line divides any two sides of a triangle in applicable.
the same ratio, then the line is 7. Mathematician with whose name Basic
to the third side. Proportionality Theorem is known.
6. Two figures with same shape and size. 3. A has no end point.

8. Mathematician who proved that in a right
triangle, the square of the hypotenuse is
equal to the sum of the squares of the other
two sides.

9. The ratio of the areas of two similar triangles
is equal to the ratio of the of
their corresponding sides.

Activity: 2

Basic Proportionality Theorem

Draw any DXAY (preferably an acute angle).
On one arm (say AX), mark points at equal distances (say five points B,C,D, E, F)

\ AB=BC =CD =DE =EF

Ha

Through F, draw any line intersecting the other arm AY at P. P

Through D, draw a line parallel to PF to intersect AP at Q.
. AD _3 Q
From construction, we have — ==

2

Measure AQ and QP
4Q_3

2 A
So, in DAFP, DQ || PF and AD _A4Q

DF QP

Thus, if a line is drawn parallel to one side of a triangle to intersect the other two sides in distinct points,
the other two sides are divided in the same ratio.

You will observe

W+
O

W)

m

M
Xy

nds on Activity (Math Lab Activity)

To verify the Pythagoras Theorem by the method of paper folding, cutting and pasting.

Materials Required

Cardboard, coloured pencils, pair of scissors, fevicol, geometry box.

Pro

1.

2
3.
4

cedure

Take a cardboard piece of size say 15 cm X 15 cm.

Cut any right-angled triangle and paste it on the cardboard suppose its sides are «, b and c.
Cut a square of side @« cm and place it along the side of length @ cm of the right-angled triangle.

Similarly, cut squares of sides &/ cm and ¢ cm and place them along the respective sides of the right
angled triangle.
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5. Label the diagram as shown in Fig. 4.70.

6. Join BH and Al. These are two diagonals of the square ABIH. Two diagonals intersect each other at the
point O.

7. Through O, draw RS || BC.

8. Draw PQ, the perpendicular bisector of RS, passing through O.
Now, the square ABIH is divided in four quadrilaterals. Colour them as shown in Fig. 4.70.

10. From the square ABIH, cut the four quadrilaterals. Colour them and name them as shown in Fig. 4.71.

H
P
Ig-s F
---__Jo
S S
R
[ A A
1
1
/ G
i
1
L Q
B c
D E
Fig. 4.70 Fig. 4.71

Observations

The square ACGF and the four quadrilaterals cut from the square ABIH completely fill the square BCED.
Thus, the theorem is verified.

Conclusion

Pythagoras theorem is verified by paper cutting and pasting.

Suggested Activity

B To verify that the ratio of areas of two similar triangles is equal to the square of ratios of their
corresponding sides.

Oral Questions

When do we say that two polygons are similar?

What is a scale factor?

Where do we see the use of the scale factor?

Give two examples of pairs of figures which are similar but not congruent.
State SAS similarity criterion.

State SSS similarity criterion.

State AA similarity criterion.

DABC ~ DPRQ, BDB=DQ. (True/False)

It DABC ~DDEF, then can we say AB = DE?

All congruent polygons are also similar. (True/False)

A A o ol

[
S

. All similar polygons are always congruent. (True/False)

[a—y
ok
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Multiple Choice Questions

Tick the correct answer for each of the following:
1. A square and a rhombus are always

(a) similar (b) congruent

(¢) similar but not congruent (d) neither similar nor congruent
2. Two circles are always

(a) congruent (b) neither similar nor congruent

(¢) similar but may not be congruent (d) none of these

3. D and E are respectively the points on the sides AB and AC of a triangle ABC such that AD =3 cm,
BD=5cm, BC=12.8 cm and DE || BC. Then length of DE (in cm) is

(@) 4.8 cm (b) 7.6 cm (¢) 19.2 cm (d) 2.5 cm
4. If DPRQ ~ DXYZ, then
w PR _RQ 0 PL PR o PR N
XZ YZ XY XZ XZ YZ XZ XY
5. The length of each side of a rhombus whose diagonals are of lengths 10 cm and 24 cm is
(@) 25 cm ()13 cm (¢) 26 cm (d) 34 cm
6. Ifin two triangles ABC and POR, AB _BC =ﬂ, then
OR PR PQ
a) DPOR ~ DCAB (b) DPOR ~ DABC (¢c) DCBA ~DPQR (d) DBCA ~ DPOR
7. Ifin triangles ABC and XYZ, DB =DX and BDC =DZ, then which of the following is not true?
AB _BC AB _ BC BC _CA CA _AB
@22 =2 0 o= © %= @2 =20
XYy YZ YX Xz XZ YZ zy Xy

8. IfDABC is not similar to DDEF under the correspondence ABC « DEF, then which of the following is
surely not true?

(@) BC.EF = AC.FD  (b) AB.EF = AC.DE () BC.DE = AB. EF (d) BC.DE = AB.FD
9. In DLMN and DPQR, DL =DP ,DN =DR and MN =20QR. Then the two triangles are

(a) congruent but not similar (b) similar but not congruent

(¢) neither congruent nor similar (d) congruent as well as similar

10. In DABC and DRPQ, AB=4.5cm, BC=5cm, CA =6\/§cm, PR = 12\/§cm, PQ =10cm, QR =9cm. If
A=75°and DB =55° then PP is equal to

(a) 75° (b) 55° (c) 50° (d) 130°
AB _ AC
11. Ifin triangles ABC and DEF,— =——, then they will be similar when
EF DE’
(@) PA=DD (b) PA=DE (c)PB=DE (d)BC=bF
12. If DPOR ~DXYZ and 29 § then ar(DXY7) , is equal to
Xy 2 ar (DPOR)
4 2 25 5
a) — b) = ) =— d) =
( )25 ( )5 ) 1 ( )2
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13. Itis given thatar (DABC) = 81 square units and ar (DDEF)= 64 square units. If DABC ~ DDEF, then

AB _ 81 AB* _9

(@) —=— (b) 5=
DE 64 DE- 8

(c AB 9 (d) AB =81 units, DE =64 units
DE 8

14. 11048C ~ ooEF, L PABE) _ 9 pi— o1 em, then EF s equal to
ar (DDEF) 25
(@)9 cm (b) 6 cm (¢) 35 cm (d) 25 cm

15. DABC and DBDE are two equilateral triangles such that D is the mid-point of BC. Ratio of the area of
triangles ABC and BDE is

@?2:1 b)1:2 ©1:4 d)4:1
16. In DABC, if AB=6+/3 cm, AC =12 cm and BC =6 cm, then DB is
(@) 120° (b) 60° () 90° (d) 45°
Match the Columns

It is given that DLNM ~DYZX. Match the following columns, which shows the corresponding parts of the
two triangles.

Column I Column II
Xy LM
(1) Y7 (a) MN
oYX
(22) X7 () bz
(i) DM (c) bX
(w) BN LM
() NI

Rapid Fire Quiz

State whether the following statements are true (T) or false (F).
1. All congruent figures need not be similar.

2. A circle of radius 3 cm and a square of side 3 cm are similar figures.

3. Two photographs of the same size of the same person at the age of 20 years and
the other at the age of 45 years are not similar.

4. Asquare and a rectangle are similar figures as each angle of the two quadrilaterals is 90°.

5. If DABC ~ DXYZ, then A—B =£.

XY X7
6. If DDEF~ DQRP, then DD = BQ and BE =DP.
7. All similar figures are congruent also.
Fill in the blanks.

8. Ifaline is drawn parallel to one side of a traingle to intersect the other two sides in distinct points, the

other two sides are divided in the ratio.
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9. The ratio of the areas of two similar triangles is equal to the ratio of the of their
corresponding sides.

10. In triangle, the square on the hypotenuse is equal to the sum of the squares on
the other two sides.

11. Ina triangle, if the square on one side is equal to sum of the squares on the other two sides, the angle
opposite to the first is a angle.

Word Box

Complete the statements given below by choosing the word from the word box and writing in the spaces
provided. Each word may be used once, more than once or not at all.

equiangular basic proportionality corresponding sides parallel
congruent equal similar proportional
Pythagoras scale factor
1. Two figures having the same shape and size are said to be
2. Two figures are said to be if they have same shape but not necessarily the same size.
3. All similar figures need not be
4. If two polygons are similar, then the same ratio of the corresponding sides is referred to as the
5. Two triangles are said to be if the corresponding angles of two triangles are equal.
6. theorem states that if'a line is drawn parallel to one side of a triangle to intersect the
other two sides in distinct points, the other two sides are divided in the same ratio.
7. theorem states that in a right triangle, the square of the hypotenuse is equal to the
sum of the squares of the other two sides.
8. Ifaline divides any two sides of a triangle in the same ratio, then the line is to the

third side.

9. The ratio of the areas of two similar triangles is equal to the square of the ratio of their

10. All circles are .
11. All squares with edges of equal length are

12. Two polygons of the same number of sides are similar, if their corresponding angles are
and their corresponding sides are

Class Worksheet

1. Tick the correct answer for each of the following:

(1) P and Q are respectively the points on the sides DE and DF of triangle DEF such that DE = 6 cm,
PE = 2.5 cm, DQ = 6.3 cm and PQ ||EF. Then, length of QF (in cm) is

(@) 5 cm (b) 12 cm (¢) 4.5 cm (d) 4 cm
(1) If in two triangles DEF and XYZ, DF _ED _ E, then
YZ XY XZ
(a) DDEF ~DXYZ  (b) DDFE ~DXYZ (¢c) DFED ~ DZXY (d) DEFD ~ DXYZ
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DF _2 then ar (DABC)i

(ur) If DABC ~DDEF and —/— ==, the s equal to
AC 5 ar (DDEF)
A
5 2
a) = b) =
(@) 5 ( )5
4 25
) — d) ==
() 55 (d) 1
(7v) In Fig. 4.72, BPBAC =90° and AD” BC. Then
(@) BD.CD =BC?  (b) AB.AC =BC? B D c
(¢c) BD.CD = AD?®  (d) AB.AC = AD? Fig. 472

2. State whether the following statements are true or false. Justify your answer.
(1) A triangle ABC with AB =15 cm, BC= 20 cm and CA= 25 cm is a right triangle.
(2) Two quadrilaterals are similar, if their corresponding angles are equal.

3. Corresponding sides of two similar triangles are in the ratio 4 : 5. If the area of the smaller triangle is
80 cm?, find the area of the larger triangle.

4. An aeroplane leaves an Airport and flies due North at 300 km/h. At the same time, another aeroplane
leaves the same Airport and flies due West at 400 km/h. How far apart would the two aeroplanes be

after 1; hours?

5. (i) In Fig. 4.73, if DE || BC, find AD.

() In Fig. 4.74, is DABC ~ DPQR? If no, why? If yes, name the similarity
criterion used.

=]
A

Fig. 4.73

B C R
2.5cm Q 4

Fig. 4.74

(i17) The sides of a triangle are 7 cm, 24 cm, 25 cm. Will it form a right triangle? Why or why not?
6. Fill in the blanks:

(¢) All equilateral triangles are . (similar/congruent)

(i) Tf DABC ~ DFED, then A8 =1 = AC

| ED ]

() Circles with equal radii are . (similar/congruent)

Paper Pen Test

Max. Marks: 25 Time allowed: 45 minutes
1. Tick the correct answer for each of the following:
(2) In DABC, AB = 6:/7 cm, BC= 24 cm and CA= 18 cm. The angle 4 is
(a) an acute angle (b) an obtuse angle

(¢) aright angle (d) can’t say 1
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(i) Ifin Fig. 4.75, O is the point of intersection of two equal chords AB
and CD such that OB = 0D, then triangles OAC and ODB are

A
(@) equilateral but not similar ‘B> <’
(b) 1sosceles but not similar R
B
(¢) equilateral and similar
(d) 1sosceles and similar Fig. 4.75 1

(ur) Itis given that DPQR ~DZXY, PP =60°,DR=40°, PR = 3.6 cm, XY= 4 cm and YZ = 2.4 cm.
State which of the following is true?

(@) BX = 60°, PQ = 6 cm (b) BY = 60°,QR = 4 cm
(¢c) BX = 80°, QR = 6 cm (d)BPZ = 40°, PQ = 4 cm 1
(tv) If DABC ~DDEF, M =9 and DF = 18 cm, then AC is equal to
ar (DABC) 16
(@) 24 cm (b) 16 cm (c) 8 cm (d) 32 cm 2

(v) The lengths of the diagonals of a rhombus are 30 cm and 40 cm. The length of the side of the
rhombus is

(@) 20 cm (b) 22 cm (¢) 25 cm (d) 45 cm 2

2. State whether the following statements are true or false. Justify your answer.

(2) IfE - £F and DD =DQ, then DDEF ~ DPQR.
PO PR
(1) PandQ are the points on the sides DE and DF of a triangle DEF such that DP = 4 cm, PE= 14 cm,
DQ =6 cmand DF= 21 cm. Then PQ || EF. A 2x2=4
3. (i) In Fig. 4.76, DE||AC and DF|| AE. Prove that BE _ %
FE EC
D
B F E c
Fig. 4.76

(1) Diagonals of a trapezium PQRS intersect each other at the point O, PQ||RS and PQ =3RS. Find
the ratio of the areas of triangles POQ and ROS. IxX2=6

4. (1) In Fig. 4.77, if DABC ~DDEF and their sides are of lengths (in cm) as marked along them, then
find the lengths of the sides of each triangle.
D

B 2x + 2 c F 3x+9 E

(@) (it)

Fig. 4.77

(1) State and prove the converse of Pythagoras Theorem. 4x2=8
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B Trigonometry is the branch of Mathematics which deals with the measurement of sides and angles of the

triangles.
Trigonometric Ratios: ¢
Let ABC be a right triangle, right-angled at B. Let PCAB =q,
Then,
sinq:E cos q :ﬁ tanqzﬁ
A AC AB
Cotq=A—B secq=£ Cosecq=£ a
BC AB BC e : =
. . . . Fig. 5.1
Relation between trigonometric ratios:
() Reciprocal Relations

sinQ = =} cosecq = '1 =} sinq.cosec q =1
COSEC (| sin ¢

cosq = =} sec g = =} secq.cosq =1
sec q cos q

tan = =} cot (= L =} tan g .cot g =1
cot q tan

(i7) Quotient Relations
tan q = sn g and cot = c?s g
cos q sin g

B An expression having equal to sign (=) is called an equation.

B An equation which involves trigonometric ratios of an angle and is true for all values of the angle is called
a trigonometric identity.

Some common trigonometric identities are
(i) sin® q +cos? q =1 for 0°£ q £ 90°
(i) sec?q =1 +tan’® q for 0°£q<90°
(iti) cosec® q =1 +cot?q for 0°<q £ 90°

B Trigonometric ratios of complementary angles:

(2) sin (90 - ) =cosq (12) cos(90 - ) =sing
(z22) tan (90 - ) =cot q (2v) cot (90 - ) =tanq
(v) sec (90 - q) =cosecq (2v) cosec (90 - ) =secq
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0° 30° 45° 60° 90°
sin 0 1/2 IINE] V3 /2 1
cos q 1 V372 142 1/2 0
tan q 0 1/3 1 NG Not defined
cot q Not defined | /3 1 1/3 0
sec 1 913 \/§ 2 Not defined
COSEC( Not defined | 2 V2 2/3 1

Note: There is an easy way to remember the values of sinq forq =0°,30°, 45°,60° and 90°.

In brief:
q 0° 30° 45° 60° 90°
sin q Write the five numbers | 0 1 1 J3 1 Increasing
in the sequence of 0, 1, 2 J2 9 order
2, 3, 4. Divide by 4 and
take their square root.
cos q | Write the values ofsinq | 1 V3 1 1 0 Decreasing
in reverse order 9 J2 2 order
tan q | Dividing values of'sinq 0 1 1 NG Not Increasing
by cos q i.e., NEY defined order
_sinq
tanq =>—
cosq

Note: (1) The values of sin ¢ increases from 0 to 1 as qincreases from 0° to 90° and value of cos q decreases from I to 0
as g increases from 0 to 90°. The value of tan q also increases from 0 to a bigger number as Q increases from 0° to }
90°. '

1

(@) If A and B are acute angles such that A > B, then sin A >sin B, cos A<cos Btan A >tan B and}
cosec A < cosec B,sec A>sec B,cot A<cot B. 4

]

Summative Assessment

Multiple Choice Questions

Write correct answer for each of the following:

1. Iftan A =2 , then the value of cos A4 is

3
(@) ﬁ

2

b
N

2
(c) g

2. Ifsin(a +b)= 1, then cos(a - b) can be reduced to

(a) cosb

(b) cos2b

(¢)sinb

(d) sin2b
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3. Given thatsina = L and cosb = L, then the value of tan (a +b) is

V2 V2
(@) 0 ) 1 ©~3 (d) not defined
4. If DABC is right-angled at C, then the value of cos(4 +B) is
(a) O (b)) 1 ()1 d) 0
5. Ifcos9a =sina and 9a < 90°, then the value of tan 5a is
1
(@) —= ()3 ©1 @ 0
V3
. sin60° .
6. The value of the expression 18
cos30°
V3 1
(@) —— (0) ¢)1 d) 2
5 5 ( )
7. The value of the expression cosec (75°+(Q) - sec(15°- Q) - tan(55°+q) +cot(35°- Q) is
3
(@) -1 () 0 ()1 (d) 3
éc; 2 O i 2 o u
8. The value of the expression ésm 22%4sin” 68 +sin 2 63°+cos63°sin 2 27°is
@cos2 29°+c0s > 68° 9]
(a) 3 (b) 2 ()1 d) 0
9. If4tanq=3, then g)wgis equal to
@4sinq +cosq g
2 1 1 3
a) = b) — ) — d) =
( )3 ( )3 ( )2 () 1

10. sin2A4=2sin A is true when A is
(a) 0° () 30° (c) 45° (d) 60°

11. The value of QtL{jOo is equal to
I-tan~30°

(a) cos60° (b) sin60° (¢) tan60° (d)sin30°
12. 9sec?A-9tan? 4 is equal to

(@)1 0)9 ()8 d) 0
13. (1 +tanq +secq)(l +cotq - cosecq) is equal to

(@0 (0) 1 ()2 (d) -1
14. Ifsecq+tanq =x, thentanq is equal to

@] CEahi ©F @y > !

X 2x 2x X

15. cos® A-sin? Ais equal to
(@) 2cos? A +1 (b) 2cos® A - 1 () 2sin%A-1 (d)2sin% A +1

Short Answer Questions Type-I

Write true or false and justify your answer (1 - 4):
1. The value of the expression (cos80°- sin80°) is negative.

Sol. True, for q >45°, sing>cosq, so cos80° - sin 80° has a negative value.
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Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

10.

Sol.

Mathematics X : Term — |

(tanq+2)(2tanq+1) = Stanq +sec>q.
False, (tanq +2)(2tanq +1) = 2tan®q +5tanq +2 =5tanq +2(1 +tan>q)
= 5tanq +2sec?q.
Ifsin A +sin? A =1, then cos® A +cos* 4 =1.
True,
sinAd +sin?A4=1 b sinA=1-sin*A4 =cos?A
\ cos?A+cos? A =sin A +sin® A4 =1.
tan47° _
cot78°

True,
tan 47° _tan(90°-43°) _ cot 43° _
cot'73 cot 43° cot 43°

Ifsec A =2x and tan A = g, find the value of 2@ 2. LQ
X e X" 9

) o)
2 0 ?ec A tan Azzg(sec A-tan®A) = =
4 g 4

w\
1o | —

1

sin”q

Write the value of cot 2 q -

C0t2q- =C0t2q-COS€C2q =1

sin~q
Ifsinq = ;, then find the value of 2cot*q +2.

2cot?2q+2 =2(cot 2q +1) = 2cosec Xq
2 2 - 2 x9=18.

Csin?q o 5
&35
Ifsec?q(1+sinq) (1— sin q) =k, then find the value of k.
m+wm b)y=a*- b7

cos q+s1n q=1]

sec?q(l +sinq)(l - sing) = sec®q(l - sin®q) [
= S€C2q.C052q [
=1

\ k=1.

Write the acute angle g satisfying \/gsinq =cos(.

Jgsinq =cosq

sin 1 1
=} =-— b tangq=——12 P qg=30°
cosq /3 J3
If A+B =90°and tan A :i, what is cot B ?
cot B =cot (90°- A) (o A+B=90°
=tan 4 (- cot (90°- ) =tanq)
3
.
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Type A: Problems Based on Trigonometric Ratios

C

1. Ifsin A =i ,calculate cos 4 and tan A.

[NCERT]
Sol. Let us first draw a right DABC in which BC =90°.
Now, we know that
Gin A = Perpendicular _ BC _ 3
Hypotenuse  AB 4 B
Let BC =3k and AB = 4k, where £k is a positive number.
Then, by Pythagoras Theorem, we have 3 4k
AB* =BC* + AC?
(4k)* = (3k)* + AC? -
c - A
16k% - 9k* =AC* b 7Tk*=AC? 0k
Fig. 5.2
\ AC =7k
_AC Nk _7
\ cosA="—=—"——_—=""_
B 4k 4
and tanA:%:ﬁ:i‘
AC Tk 7
2. Givenlb cot A =8, findsin Aandsec A. [NCERT]
Sol. Let us first draw a right DABC, in which BB =90°. A
Now, we have, 15 cot A =8
\ C(ﬁA:ﬁ:@: Bas.e
15 BC Perpendicular 8k 17k
Let AB =8k and BC =15k
Then, AC =./(AB)? +(BC)? (By Pythagoras theorem) sl c
15k
= JBk)2 +(15k)% = \J64k% +225k% =289k =17k Fig. 5.3

Perpendicular _ BC _ 15k _15

Hypotenuse  AC 17k 17
Hypotenuse _ AC _17k _17

\ sin A =

and, sec A =

3. InDPQR,right-angled at Q, PR + QR =25 cm and PQ =5cm. Determine the values ofsin P, cos P and

Base AB 8k 8
tan P.
Sol. We have a right-angled DPQR in which BQ =90°.
Let QR =x cm

Therefore, PR =(25 - x) cm

By Pythagoras Theorem, we have
PR* =PQ? +QR?
@25 - x)2 =5% +x?

© VK Global Publications Pvt. Ltd.
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90°
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@25 - x)% - x? =52
25-x-x)2b-x+x)=25
(25 - 2x)25 =25 p
25 -1 =2 p
\ x =12 cm.
OR =12 cm
PR=125-x)cm=25-12=13cm
PQ =5cm
QR 12

\ sin P ;¢
PR 13 PR 13 PO

4. InFig.5.5,findtan P - cot R.
Sol. Using Pythagoras Theorem, we have
PR® =PQ* +QR”
(13)% =(12)* +QR*?
169 =144 +QR?
QR* =169 - 144 =25 P

25 - 2x =1
24 =9

T U U T

Hence,

OR =5cm

Now,

osP=Q=i; tanP—QR=12

5
[NCERT]

12 cm 13 cm

Fig. 5.5

5. In triangle ABC, right-angled at B, iftan A = L , find the value of:

V3

() sin A cos C +cos A sin C
Sol. We have a right-angled DABC in which BB =90°.

tanA=L

and, 5
tan A = \/Ig = ig
Let BC =k and AB =+/3k
\ By Pythagoras Theorem, we have
AC® = AB® +BC”
AC? =(V3k)% + (k)% =3k2 + k2
AC? = 4k* \ AC =2k

Perpendicular

Now,

k
Hypotenuse 2%
Hypotenuse 2k 2

Now, sin A = = =

N —

Base

cos A =

(1r)cos A cos C - sin A sin C.

[NCERT]

90°

Fig. 5.6
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Perpendicular _ NG @
Hypotenuse 2k 2

cos C = 7]3356 = i

1
Hypotenuse 2k 2

sin C =

() sin A .cosC +cos A.sin C =

V3.

(1) cos A.cosC - sin A .sin C =—

(1 +sin q) (1 - sin Q)

. 2
t .
(I +cosq) (- cosQ) () cot™

6. Ifcotq :; ,evaluate: (7)

Sol. Let us draw a right triangle ABC in which BB =90°and BC =q.
We have
cot :z:—Bas'e :ﬁ
8 Perpendicular AB
Let BC =7k and AB =8k
Therefore, by Pythagoras Theorem
AC? = AB® + BC? = (8k)® +(7k)* =64k> + 49k >
AC? =113k* \ AC =113k
Perpendicular _ AB _ 8k 3

(given)

Hypotenuse - AC - V113k - V113
Base _ BC _ 7k _ 7
Hypotenuse AC {113k 113

\ sin q =

and cos(Q=

64 113- 64

113 - 113 _49
49 113- 49 64

113 113

(I+cosq)(1-cosq) 1-cosq =2 7

2

. . .9 1_9 9

; (1+smq)(l-smq)=1-51n q._ e 1132{2
0

(4]

Alternate method:
(1+sinq)(1-sinq)_l-sin2q_cosgq_ o _a 0O _
(I+cosq)(l-cosq) 1-cos’q sin’q gSé 64

1-tan® A : -
7. 1f3 cot A =4,check whethertdin =cos® A - sin® Aornot. [NCERT]
1 +tan® 4

Sol. Let us consider a right triangle ABC in which BB=90°.

Now, cot A4 :$ :A7B :ﬁ

Perpendicular BC 3 4k 5k

Let AB =4k and BC =3k 90°

\ By Pythagoras Theorem sl c

3k
AC? = AB? + BC? Fig. 5.8
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p AC? = (4k)* +(3k)* =16k* + 9>
AC® =25k*  \  AC =5k
Therefore, tan A = M = ﬁ = % = E
Base AB 4k 4
Perpendicular _ BC _3k _3

and, sinA=—+‘_""""°% ="~ =" ="
Hypotenuse  AC 5k 5

Base AB 4k _ 4

cosA=——"" =""=""=_"
Hypotenuse AC 5k 5
o 9
l-¢c&—= 1- 2
- tan? & ]
Now, Lis. =i wand_ eds - 16 _16-9_7
1+tan” A4 1+3§@2 1+9 1649 25
.2 .2
R.H.S. =cosQA—sin2A=a%9 -EEEQ :E-g:l
ébg ébg 25 25 25
- 2 5
Hence, w =cos? A - sin? A.
1 +tan? A
8. Express the trigonometric ratios sin A, sec 4 and tan A in terms of cot A. [NCERT]

Sol. Let us consider a right-angled DABC in which BB =90°.
For B A, we have
Base = AB

C

Perpendicular = BC
and  Hypotenuse = AC
\ cot A = —Bas§ = ﬁ

Perpendicular  BC 00"

b CO;A =j;“é b AB =BC cot A A — s
Let BC =k

AB =k cot A

Then by Pythagoras Theorem, we have
AC* = AB® + BC?
p AC? =k* cot® A +k*

\ AC = k2 (1 +cot® A) =k 1 +cot® 4
Perpendicular _ BC _ k 1

\ sin A = = -
Hypotenuse AC \/1 +cot? A \/1 +cot? A

Hypotenuse _ AC _k \/1 +cot? A \/1 +cot? A

sec A =
Base AB k cot A cot A
and  tan A = Perpendicular _BC _  k  _ 1 ‘
Base AB kcot A cot A
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9. Write all the other trigonometric ratios of B A in terms of sec A.

Sol.
For B A, we have

Let us consider a right-angled DABC, in which BB =90°.

Base = AB, Perpendicular = BC

[NCERT]

and  Hypotenuse = AC
\ ec A= Hypotenuse _ AC
Base AB
p secd _AC b AC = AB sec A A
1 AB
Let AB=k
AC =k sec A

\ By Pythagoras Theorem, we have

AC? = AB® + BC?
k% sec® A=k%>+BC?
\ BC? =k%sec? A - k?

BC =k +Jsec? A -1

\ sin A =

E:k\/SCCQA- 1 :\/SCCQA-I

sec A

sec A

AC ksec A
AC ksec A sec A
kysec? A -1
tan A4 =£ =L=\/sec2 A-1
AB k
1 1
cot A = =
tan A sec? A-1
AC ksecA
cosec A = =

R_k\/SCC2A-1=\/S€C2A-1.

Type B: Problems Based on Trigonometric Ratios of Standard Angles

1. Evaluate the following:

sin 30° +tan 45° - cosec 60°

sec 30° +cos 60° +cot 45°

Sol.

. 5c0s?60°+4sec? 30°- tan? 45°

(1)
sin? 30°+cos? 30°

1,2 B+2/3-4
sin 30° +tan 45° - cosec60° _ 2 J3 2./3
sec 30° +cos 60° +cot 45° _14_1_{_1 - 4 ++/3 +243
Gt g
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3V3-4 _3J/3-4,3/3-4
4+3J3 3J/3+4 3J3-4

GV3 - 4)2 _27+16- 244/3 _ 43 - 2443

i (3v3)? - (4)? 27 - 16 11

Fig. 5.10

[NCERT]

(on rationalising)
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<o 22 0 5 4
5 — T +4 -1 2 T
(i) 5cos? 60° + 4 sec? 30° - tan? 45° _ 32;5 g\/?jg _4+4 3 !
sin® 30°+cos® 30° o6 33/5(52 1,3
€5~ +§ Z 4 4
e2g 2 5
5 16
a3 156412 67
4 12 12
4
2. Iftan (4 +B) = /3 andtan (A - B) - ;0°< A+B£90°;4>B,find A and B. [NCERT]
J3
Sol. We have, tan (A + B) =3
=} tan (4 + B) =tan 60°
\ A+B=60° ...(1)
. 1
Again, tan (4 - B) = —
i 5
p tan (A - B) =tan 30°
\ A- B=30° ...(11)

Adding (z) and (iz), we have
24 =90° P A =45°
Putting the value of 4 in (¢), we have
45°+B =60°
\ B =60° - 45° =15°
Hence, A =45° and B =15°.

Type C: Problems Based on Trigonometric Ratios of Complementary Angles

1. Expresssin 67° +cos 75°1n terms of trigonometric ratios of angles between 0° and 45°. [NCERT]
Sol. sin 67° +cos 75°
=sin (90° - 23°) +cos (90° - 15°) =cos 23° +sin 15°
2. Evaluate:

. sin 18° ... tan 26°
1) (i2)
cos72° cot 64°
(222) cos 48° - sin 42° (tv)cosec 31° - sec 59° [NCERT]
Sol. (i) sin 18° _sin (90° - 72°) _ cos 72° -1
cos72° cos 72° cos 72°
(i) tan 26° _tan (90° - 64°) _ cot 64° -
cot 64° cot 64° cot 64°

(222) cos 48° - sin 42° =cos (90° - 42°) - sin 42° =sin 42° - sin 42° =0

(tv) cosec31° - sec 59° =cosec (90°- 59°) - sec 59° =sec 59° - sec 59° =0.
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3. Evaluate:
(i) sin® 63° +sin* 27° (if) sin 25° cos 65° +cos 25° sin 65°. [NCERT]
cos? 17° +cos® 73°
Sol. (0 sin? 63° +sin 2 27° _ sin? (90° - 27°) +sin? 27°
cos? 17° +cos? 73°  cos? (90° - 73°) +cos? 73°
_cos?27° +sin?27° 1
sin?73° +cos?73° 1
(12) sin 25° . cos 65° +cos 25° . sin 65°
=sin (90° - 65°). cos 65° +cos(90° - 65°).sin 65°
=c0s65°.cos 65° +sin 65° . sin 65°

=cos? 65° +sin2 65° = 1.

=1

4. Iftan A =cot B,provethat4 + B =90°. [NCERT]
Sol. We have
tan A =cot B
p tan A =tan (90° - B)
A=90°- B [- both A and B are acute angles]
p A+ B =90°.
5. Ifsec 44 =cosec (A4 - 20°),where 4 A is an acute angle, find the value of 4. [NCERT]
Sol. We have
sec 4 A=cosec (A - 20°)
P cosec (90° - 4 A) =cosec (A - 20°)
\ 90°-4A4=A4-20°
p 90°+20°=A+44
p 110 =54
\ A=19_990
5
6. If A, B and C are interior angles of a triangle ABC, then show that
sin g +C 9: cos é [NCERT]
e 2 g 2

Sol. Since A, B and C are the interior angles of a DABC,
A+B+C _180°

Therefore, A+B+C =180° ) 5 5
b ‘;+(B+C) =90° b B+ :90°-;1

Now, taking sin on both sides, we have

P N

sin %Bg ¢ 2=sin @0° - ég

e 2 g e 2
B+C A

— COS —

5"

sin
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7. Without using tables, evaluate the following:

3 cos 68° . cosec 22°- ;tan 43°.tan 47°.tan 12°.tan 60°.tan 78°.
Sol. We have, 3 cos 68°. cosec 22° - ;tan 43° .tan 47°.tan 12° . tan 60°.tan 78°

=3 cos (90° - 22°). cosec 22° - ;X{tan 43° . tan (90° - 43°) }

.A{tan 12°. tan (90° - 12°).tan 60° }
= 3 sin 22° .cosec 22° - ; (tan 43° . cot 43°) . (tan 12°.cot 12°). tan 60°

T T N R AR )
2 2 2

8. Without using trigonometric tables, evaluate the following:

cot (90°- Q) .sin (90°- Q) L cot 40°

- (cos? 20° +cos270°)

sin q tan 502
Sol. We have cot (90° - q? .sin (90° - Q) N cot 40 i (C052 90° +COS270°)
sin q tan 50°
:tanq.cosq N cot 40 _ {cos? 20° +cos? 90° - 20°)}
sinq tan (90° - 40°)
sn g .cosq 10°
= cosq #OUT 052 20°+sin? 20°) =1 +1-1=1.

sin g cot 40°
9. Without using tables, evaluate the following:
sec? 54°- cot? 36°
cosec® 57° - tan? $3°
Sol. We have, sec2254° - cot” 36° +2sin? 38°.sec? 52° - sin? 45°
cosec? 57° - tan? 33°
_sec? (90°- 36°) - cot” 36°
- cosec? (90° - 33°) - tan? 33°

+95sin? 88°.sec? 52° - sin? 45°.

+25sin? 38°.sec? (90° - 38°) - sin?45°

2 o _ 2 o .2
_ cosec” 367 - cot” 56 +25in%38°. cosec? 38 - aaig
sec?33°- tan? 33° gﬁb
=l+2'1_ l:g_ £:§X
1 2 2 2

10. Without using trigonometric tables, prove that:
sec?q - cot? (90° - Q)
cosec? 67° - tan? 23°

Sol. We have,

+(sin? 40° +sin? 50°) = 2.

_sec2 q - cot 2 (90° - Q)

LHS
cosec? 67° - tan? 28°

+(sin” 40° +sin? 50°)
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2 4 2
_ sec” Q- tan"q +{sin? 40° +sin? (90° - 40°)}
cosec” (90° - 23°) - tan?® 23°

sec?q-tan’q

+(sin® 40° +cos® 40°)
sec?23° - tan? 23°

11. Without using tables, evaluate the following:

cos® 40° +cos® 50°

sin? 40° +sin? 50°
cos” 40° +cos” 50°

sin 240° +sin? 50°

cos (40° +q) - sin (50° - q) +

Sol. We have, cos (40° +q) - sin (50° - q) +

cos? 40° +cos? (90° - 40°)
sin? 40° +sin? (90° - 40°)
2 o -2 o
= cos (40° +Q) - cos (40° +q) + 05 407 +sm- 4071
sin? 40° +cos® 40° 1

=COS (400 +q) - sin {900 - (400 +q>} +

12. Without using tables, evaluate:
2c0s67° tan 40°
sin 23°  cot 50°

Sol. We have,
2c0s67° tan 40°
sin 23°  cot 50°
—9 cos(90°-23°)  tan 40°
sin 23° cot(90°-40°)
—9 sin 23°  tan 40°

§ - - cos 0° +tan 15°.tan 25° .tan 60°. cot 25° . cot 15°
sin 23°  tan 40°

=2-1-1+(tan 15°.cot 15°).tan 60°. (tan 25°. cot 25°)

=1.1.4/3=453.

secq . cosec (90° - Q) - tang. cot (90° - q) +sin? 55° +sin* 35°
tan10°. tan 20°.tan60°.tan70°.tan 80° '

- cos0° +tan15°.tan 25°.tan 60° . tan 65°.tan 75°.

- cos0° +tan15°. tan 25° . tan 60° . tan 65°.tan 75°

13. Evaluate:

secq . cosec (90° - ) - tang. cot (90° - q) +sin> 55° +sin?35°

Sol. We have,
tan10°.tan 20°.tan60°.tan70° . tan 80°

secq.sec g - tang. tan g +sin? 55° +sin? (90° - 55°)
tan10°. tan 20°.tan60° . tan (90° - 20°).tan (90° - 10°)
sec?q - tan?q +sin” 55° +cos®55°
tan10°. tan 20°.tan60°. cot 20°.cot 10°
(sec?q - tan?q) +(sin? 55° + cos> 55°)
(tan10°.cot 10°) . (tan20° . cot 20°). tan 60°
1+1 2 _243

T W.m.B B 3
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14. Without using tables, evaluate the following:
2sin 68° ) 2cot 15°  3tan 45°.tan 20°.tan 40°.tan50° . tan 70°

cos 22°  Htan 75H° 5
Sol. We have 2sin 68°  2cot 15°  3tan 45°.tan 20°.tan 40°.tan50° . tan 70°
cos 22°  Htan 75° 5
_ 2sin (90° - 22°) 2 cot 15°
© c0s22° 5tan (90° - 15°)
_3dtan 45° . tan 20°.tan 40°.tan (90° - 40°).tan (90° - 20°)
5
_2c0822° 2cot 15° 3.tan 45°.tan 20°.tan 40°.cot 40°.cot 20°
" c0s22°  boot 15° 5
_o. 2 3tan 45° . (tan 20°.cot 20°) . (tan 40°. cot 40°)
5 5
923 1 11=92-2_329.121
5 5 5 b

Without using tables, evaluate:

15. sin? 20° +sin?70° +§sin (90° - q).sin q . €08 (90° - g).cosqu

cos? 20° +cos? 70° g tan q cot q lljr
: 2 o c 2 o At o _ : o _ N
Sol. We have sm2 20° +sin ‘ 70 +§sm (90°-qg).sinq 4 cos (90° - Q). cos qg
cos® 20° +cos? 70° & tan q cot g a
_ sin? 20° +sin” (90° - 20°) +écos g.sin q L cos . sin qU
cos? 20° +cos? (90° - 20°) & tang cotq q
¢ u
2 90 2900 € . .4
_ sin 20° +cos” 20 +éCosg.smq _|_cosq.s1r1ql,J
cos? 20° +sin? 20° é snq cosq d
& cosq sinq  H
= i +[cos? q +sin? q]
=1+1=2
16 3 cos 55° 4 (cos 70°. cosec 20°)
7sin 35° 7 (tan 5°.tan 25° . tan 45° . tan 65° . tan 85°)
Sol. 3cos55° 4 (cos 70° . cosec 20°)
7sin 35° 7 (tan 5°.tan 25°. tan 45°. tan 65° . tan 85°)
_3cos(90° - 35°) 4 cos (90° - 20°) . cosec 20°
7 sin 35° 7 (tan (90°- 85°).tan (90°- 65°).1.tan 65°.tan 85°)
_3sin 35° 4 sin 20°. cosec 20°
7sin 35° 7 cot 85°. cot 65°. tan 65°. tan 85°
=3 4_ 1
77 7
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Type D: Problems Based on Trigonometric Identities

1. Prove that: (cosec q - cot )2 = l-ciosq [NCERT]
1 +cosq
Sol. LHS = (cosec - cot q)>

&1 cosq92_aﬂ - coqu2
ésin g sinq 5 sin g E,

_ (I - cos q)2 (1 - cos q)2

sin” q 1-cos®q
(1-Cosq)2 _1-cosq

= RHS.

- (1-cosq)(d +cosq) 1+cosq
o
2. Prove that: COS, A + 1+snd _ 2 sec A. [NCERT]
1 +sin A cos A
cos A 1 +sin A4
+

1 +sin A cos A

Sol. LHS =

_cos?A +(1 +sin A)> _cos® A+1+sin? A +2sin A

(1 +sin A)cos A (1 +sin A)cos A
_(cos® A+sin? A)+1+2sin A _ 1+1+2sin 4
(1 +sin A) cos A (1 +sin A)cos A
2 (1 +sin A)

- (1 +sin A) cos A

= 2 =2sec A = RHS.
cos A

8. Prove that: 28079 _ ongq. [NCERT]
2cos” Q- cos(Q

Sol. LHS _smq 2sin?® q _ smq(l-?sm q) _ smqe 1- 92sin? q 3
2cos’q-cosq cosq(2cos®q-1) cosq e2(1—51n Q-1g

@ 1-2sin®q 0 2 sin ? qO
=tan q T=tan q
g? 2sin 2 q-lg §1—251n qg
=tan q = RHS.
4. Prove that: (sin A +cosec A)? +(cos A +sec A)> =7 +tan? A +cot > A. [NCERT]
Sol. LHS =(sin A +cosec A)2 + (cos A +sec A)2

=sin® A +cosec> A +2sin A .cosec A +cos’> A +sec> A +2cos A .sec A
A A =1y

=(sin® A +cosec? A +2) +(cos? A +sec? 4 +2) Gsm osee tj

(__cosA sec A =1

=(sin2 A +C052A) +(COSCC2A +S€C2A) +4

=l+1l+cot> A+1+tan’ A +4

=7 +tan’> A +cot> A = RHS.
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5.

Sol.

6.

Sol.

7.

Sol.
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Prove that: (cosec A - sin A) (sec A - cos A) = ; [NCERT]
tan A +cot A

LHS =(cosec A - sin A) (sec A - cos A)
. Oze 0
=§. -smAig ! - cos Az
sin A g&cos A P

_ & -sin? AQ, & - cos’ AQ _cos? A, sin® A

é sin 4 g cosA 5 sinAd  cosd

. sin A .cos A .S .
=sin A.cos A = 5 5 [+ sin?A+cos®A =1]
sin® A +cos” A

sin A.cos A
sin A .cos A .. i .
= 5 [divide numerator and denominator by sin A . cos A]
sin~ A +cos”™ A
sin A.cos A
1

tan A +cot A

= RHS.

. .2
& +tan? AQ_ad -tan AQ

Prove that: é =tan?® A. [NCERT]

1+C0t2AE l-CotAE,

& +tan? AQ_ sec* A

LHS = - T=
1+cot2AB cosec? A
1
2 .9
A A
_ cos =s1n2 —an? A
1 cos” A
sin? A

.2
&

o - tan 4§ _¢1-tan A<

RHS = T _
l-cotdy ¢ 1 =
g tanAB
L2
® .
¢ - .2
_gl-tanA+_ad-tanA, 0
= = tan A=+
Ctan A -1~ Ktan A - 1 &
g tan A Q,
=(- tan A)2 =tan® 4
LHS = RHS.

cos® B - cos® A :singA -sin’B
cos? B cos? A cos?2 Acos?B
sin?A4  sin’ B

cos’ A cos’ B

sin? A cos® B - cos® Asin® B

cos® A cos® B

Prove that: tan® A - tan’B =

LHS = tan’> A-tan’ B =
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(- cos? A)(:os2 B - cos® A {a- cos? B)
cos® A cos® B

_ cos® B - cos® Acos® B - cos® A +cos® Acos® B _ cos® B - cos® A

cos? A cos® B cos? A cos®> B
25 2 L2y 1 a2 © 9
Also O8 B - cos A=(1 sin” B) - (1 - sin A):sm A - sin B=RHS.
cos? Acos’ B cos® A cos® B cos® A cos® B

8. Prove that: cosec A + cosec 4 =92+9%tan’ A4 =2sec? A.
cosecA-1 cosecA+1

Sol. LHS _ cosec A N cosec A

ol. =

(cosec A - 1) (cosec A +1)

cosec A (cosec A +1) +cosec A (cosec A - 1)
(cosec A - 1) (cosec A +1)

_ cosec A (cosec A +1 +cosec A-1) _ 2 cosec? A _ 2 cosec? A

B (COSCCQA- 1) B l+cot? A-1 - cot? A

= 2cosec® Atan? A= 2(1 +cot? A).tan? A

= 2tan®A +2tan® A .cot? 4 (.~ tan A cot A =1)

= 2+2tan’4 =2 (1 +tan® A)= 2sec® A =RHS.

.9
9. Prove that: cosq_ . s q =cos(Q +sing.
1-tanq cos(Q - sin(
Sol. LHS __cosq___ sin’q
1- tanq cos( - sin(
_ cosq sin”q _ cosq” cosq sin?q
1- sinq cos( - sinQ cosq - sinq cos( - sinq

cos(

2 a2 i - sl
_cos"q-sin"q _ (cosq +sinq) (cosq - sinqQ) = cosq +sing = RHS.

cos( - sinq cos( - sinq

.9
—+ -
10. Prove that: 1. cosq-sn 9 _ cot (.
sing (I +cosQ)

1 +cosq - sin”q
sing (1 +cosqQ)

Sol. LHS =

To obtain cot g in RHS, we have to convert the numerator of LHS in cosine function and denominator
in sine function.

Therefore converting sin®q =1 - cos®q, we get
1 +cosq - (1- cos2q)
sing (1 +cosqQ)

LHS =

1 +cosq -1 +c052q _ cos( +c052q

sing (I +cosqQ) - sing (1 +cosqQ)
cosq (cosq +1) _ cosq _
sing (1 +cosq) - sing -

cotq = RHS
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+cot
11. Prove that: cosecqreotq _ (cosec g +cot q)2 =1+2 Coth + 2 cosec ( cot Q.
cosec ( - cot(

Sol. LHS _ cosec g tcotQ

cosec ( - cot (
Rationalising the denominator, we get
_ (cosec q tcotqQ) ., (cosec q +cotQ)

(cosec g - cotq) (cosec q +cotQq)

+ 2 + ? :
_ (coseczq cot q) _ (cosec g +cot Q) [~ cosec?q - cot2q=1]
cosec” ( - cotzq 1

cosec? q +cot 2q +2 cosec g.cot q

(1 +cot2q) +cot 2q +2 cosec q. cot q
= 1+2cot?q +2 cosec q.cot q = RHS.
12. Prove that: 2sec? q- sec4q - 2 cosec? q+ cosec? q= C0t4q - tan4q.

Sol. LHS 2sec? q - sec q- 2cosec? q +cosec? q

2 (sec? q) - (sec? q)? - 2 (cosec? q) + (cosec? q)*

2(1 +tan®q)- (I +tan®q)? - 2(1 +cot? q) + (I +cot ? q)*

2+2tan®q- (1 +2tan®q+tan* q)- 2- 2cot®*q+(1 +2cot? q +cot* q)

= 2+2tan®q-1-2tan®q-tan® q- 2- 2cot®*q+1+2cot?q+cot? q
= C0t4q- tan4q=RHS.

13. Prove that: (I - sin A4 + cos A)* = 2(1 - sin A)1 + cos A).

Sol. LHS (1 - sin A +cos A)*

1 +sin® A +cos?> A-2sin A+2cos A - 2sin A cos A

1+1-2sinA+2cos A-2sin Acos A [ sin?A+cos®> A4 = 1]

2(1-sin A+cos A-sin Acos A)= 2[(1 - sin A) +cos A (1 - sin A)]
2(1 - sin A) (1 +cos A) = RHS.

ae2a
14. Prove that: cot( - tanq = M
sinq cos(
cosq sinq cos?q - sin?q cos?q - (1 - cos?q)
Sol. LHS = cot(-tangq = —— - = ' = :
sing  cosq sin g cosq sinqcosq
2 2 2
_ cos q 1 +cos™q _ 2'cos q 1=RHS.
sin g cosq singcosq

15. Prove that: (sin q + sec q )2 + (cos q + cosec )% = (I + sec q cosec q)°.

Sol. LHS =(sin q +sec q)2 + (cos q + cosec q)2

@ 16 @ el
=¢sing+t T tgcos(Q +— T
g cosq g g siIn q g
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. .2 . .2
_asingcosq+1 0 +8GCOSQS1nq+1 0

cosq & sin &
i +1)* ing+1)? o 8 0
_ (sin q CO? q+l) + (cos @ 51r(1 q+1) = (sin g cosq + 1)2 1‘ + 1‘ 2
cos® q sin? q cos’q sin®q 2
, &sin’q+cos>qg 0 , & o)
=(sinqcosq+l)2 Smf—w”?=(sinqcosq+l)z ;‘
cos® qsin®q 2 cos® gsin? q 2

. .2 .2
_a&sinqcosq+1 0 1 0

®e
T = 1+7_
cosgsing g g cosQsin q g
1 1 1 1

16. Prove that: -— - .
(cosecx +cotx) sinx sinx (cosecx - cotx)

= (1 +sec q cosec q)2 = RHS.

Sol. In order to show that,
1 1 1 1

(cosecx +cotx) sinx sinx (cosecx - cotx)

It is sufficient to show

1 + 1 _ ‘1 + '1
cosecx tcotx (cosecx - cotx) sinx sinx
1 1 .
p + = _2 0
(cosec x +cotx) (cosecx - cotx) sInx
Now, LHS of above is
1 1 (cosec x - cot x) + (cosec x +cot x)

+ =
(cosec x +cot x) (cosec x - cot x) (cosec x - cot x) (cosec x +cot x)

_ 2;:osecx [ (@+b)(a- b)=a® - b?]
cosec? x - cot?x

_ 2cosec x 2

=— = RHS of (i)
1 sin x
Hence, I + I = _1 + '1
(cosec x +cotx) (cosec x - cotx) sinx sinx
1 I _ 1 1
or - — =— - .
(cosec x +cotx) sinx sinx (cosec x - cot x)
17. Prove that: 1. + 1' =cosec A +sec A
cosA+sinA-1 cosA+sinA+1
Sol. LHS ! + 1

_cosA +sinA-1 cosA+sinA+1
_ cosA+sinA+1+cosA+sinA-1
(cosA +sin A - 1)(cos A +sin A +1)

_ 2(cosA+sind) _ 2(cos A +sin A)
(cos A +sin A)? -1 cos® A +sin® A +2cos Asin A - 1
_cosA+sinAd _ cosA + sinA  _ 1 + 1

cosAsinA cosAsin A cosAsin A - sinA cosA
=cosec A +sec A = RHS.
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HOTS (Higher Order Thinking Skills)

1. Iftanqg +sinq =mand tanq - sinq = n, show that (m? - n?) = 4 \mn.
Sol. We have giventanq +sinq =m, and tanq - sinq =n, then
LHS =m? - n?) = (tan q +sin )% - (tan g - sin )
=tan?q+sin®q+2tanqsinq - tan® q - sin® q +2tan gsin q
=4 tan qsin q = 4Vtan?qsin*q
= 4\/sinzq {a- cosgq) = 4\/sinzq - singq

cos™( cos™(

= 4ytan®q - sin?q = 4,/(tanq - sinqg)(tanq +sinq) = 4v/mn = RHS
2. Ifcosec g - sin q=/andsec (- cos(Q= m, prove that /%m? (I*+m>+ 3)=1.
Sol. LHS, =%m2 (1% +m? +3)
= (cosec q - sin g)2 (sec g - cos )2 { (cosec q - sin )% + (sec q - cos )% +3}
6tee 1 . 8 @ 1 6

.2 .
=§-1 -sinqgg 1 -cosqj|g - -squ+g - cosQx +S§
sin g g & cos( bf sin g 4 cosq & b

2 .2
&l - sin” q0%l-cosq 1-sin® q0+891-C052q2

6 1e
é sing 5 cos q BT‘% sing 5 é cos B+3

T

®R0s? qO &in? qO ﬁQos q9 8%1n q9 31'.]
' y
§51nq P2 écosq 2 i ésmq 2 gcosq P2 b

_ cos’q sin?q I cos’ q +sm q fl

- 5 | . +3
sin? q coszqf sin?q  cos? q g

= cos? q'sin qT cos’ q +sin° q+3cos q sin* q fl

1 cos? qsin? q
=cos® q +sin® q +3 cos? gsin®q

= [(cos2 q)S +(sin2 q)g] +3 cos> q sin 2 q
)

qsin®q(cos® q+sin? )] +3cos®qsin?q

[ a®+0% =(a+b)® - 3ab (a + b))

[(cos® q +sin? q)° - 3 cos

1-3cos®qsin®q+3cos®qsin®q [ cos’q +sin®q=1]
1 = RHS.
tang . cotq

1-cotq 1-tang

3. Prove that: =1 +secqcosecq =1 +tanq +cotd.

sing cosq

Sol. LHS _ _tanq  cotq _  cosq sin g
l-cotq I-tanq _cosq , sinq
sinq cosq
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sing” sinq Lcosq . cosq

cosq (sing - cosq) sing (cosq - sinQ)

_ sin? q + cos? q
cos(q (sing - cosq) sing{- (sinq - cosqQ) }
sin”q i cos?q

cosq (sing - cosq) sinq (sing - cosq)

_ sinq - cos®q _ (sinq - cosqQ) (sinq +cos?q +sinq cosq)
cos(Q (sing - cos() sinq cos( sinq (sinq - cosq)
_ l'l'.SlnC{COSC] - _ 1 +s?nqcosq _ '1 ' 1 +10)
sing cosq sing cosq singcosq  sing cos(
= secqcosecq +1 (1)
For second part
Now from (i), we have
= # +1 [Putting 1 =sin?q +cos*q]
sing cosq
.2 2 .2 2
_ S g tcos q+1: sm-q + cos™q +1
sin( cos( sing cosq cosq sinq
= Snd +7Cf)sq +1 =tanq +cotq +1.
cosq sing
2 -
4. Iftan A =n tan B andsin A =m sin B, prove that cos® A = m2 Ly
n- -1

Sol. We have to find cos® A in terms of m and n. This means that the angle B is to be eliminated from the

given relations.

Now, tan A=ntan B P tanB=ltanA P cot B= "

n tan A
and sin A =msin B p sin B =1 sin A P cosecB =—

m sin A

Substituting the values of cot B and cosec B in cosec® B - cot® B =1, we get

2 2 2 2 QA
m _on -1 b m n COQS -1
sin? A tan® A4 sin? A sin” A
2 2 2
] " n_cos A=1 ) m? - n?cos? A=sin’ 4
sin? A
p m?-n%cos?A4=1-cos?4 b m?-1=n?cos®> A - cos® A
(s mg_
=} m2-1=(n2-1)c052A P =cos? A.
n?-1

5. Ifxsin’®q +ycos3 g =sin q cos g and x sin ¢ :ycosq,provex2 +y2 =1.
Sol. We have,

xsin® q +ycos5q =sin ( cos q
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(x sin q) sin” q +(y cos Q) cos? g =sin q cos g
x sin q (sin? @) + (x sin q) cos® q =sin q cos q [-xsin g =1y cos (]

x sin q (sinq +cos?q) =sin g cos q

U U U T

xsing=sinqcosq P x=cosq

Now, we have x sin g =y cos q

=} cos g sin =y cos ( [ x =cos(]
P y =sin

Hence, x° +y2 =cos®>q+sin®q=1

6. Prove the following identity, where the angle involved is acute angle for which the expressions are
defined.

cos A-sin A +1
cos A+sin 4-1

=cosec A +cot A, using the identity cosec 24=1+cot? A.

cos A -sin A +1
_cosA-sin A+1 _ sin A
cos A+sin A-1 cosA+sinA-1

sin A

Sol. LHS

_cot A-1+cosec A
cot A +1 - cosec A

_(cot A +cosec A) - (cosec 2 A - cot? A)
- cot A - cosec A +1

_(cot A +cosec A) - [(cosec A +cot A) (cosec A - cot A)]
- cot A - cosec A +1

[ cosec 24 - cot? A = 1]

+ - +
_ (cosec A +cot A) (1 - cosec A +cot A) = cosec A +cot A = RHS.

(cot A - cosec A +1)

Exercise

A. Multiple Choice Questions

Write the correct answer for each of the following:

1. If sinB = E, then cot B is

5 5 12 13
a)— b) — c) — d) —
( )12 ( )13 () ) d) )
2. Given that cosq= %, then cosecq is
b b b? - a*
(@)= (h) ——— () ) ————
a b% - a? b b? - a?

3. IfcosA +cos? A =1, then the value of the expression sin? A +sin®* A is

(@) 0 (b) 1 ()~ (d) 2
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10.

11.

12.

13.

14.

15.

Introduction to Trigonometry 137

Given tana =+/3 and tanb = L, then the value of cot(a +b)is

V3
1
(@) V3 () 4= ©0 @1
V3
Ifsing - cosq =0, then the value of (sin® q +cos® q) is
3 1 1
a)l b) = c) — d)—
(@) (0) 1 (©) 5 (d) 1
The value of (sin 45°- cos 45°) is
1
(@) 0 () 4= (2 @ 1
V2
2tan 30° .
————isequal to
1 +tan*30°
(@) sin60° (b) cos60° (¢) tan 60° (d) sin30°
The value of sin*39°+sin*51° is
(@) 1 (b0 (¢) 2sin%39° (d) 2cos?51°
If DABC is right-angled at A, then sec (B +C) is
(@) 0 )1 (c) 2 (d) not defined
2 o i 2 o 2 o
The value of the expression tan” 457 sin~ 40°- sin“50 is
tan10°tan 80°
1
(@)1 (b) 2 ©0 (d) 3
The value of the expression gcot (20 - q) *tan (70 +q)Hsin (20°-q)is
& sin(70°+q) o}
1
(@) 0 () 1 (©) 3 (d) 2
(sec A+tan A)(1 - sin A) is equal to
(a) sec A (b)sin A (¢) cosecA (d)cos A
ma s equal to
1+cosq
a) 1 -I-‘cosq b) 1 —.cosq © 1- cosq ) 1-sinq
sinq sinq cosq cosq
. 2000 9gn0 200 24900
The value of the expression sin” 607~ cos” 507+ tan” 607+ cot " 30 is
tan?45° +sec ? 45°
1
(@)1 (b) 0 ()2 (d) 3
If secq +tanq=x, thensecqis equal to
2 2 2 2
x”+1 x” -1 x~+1 x°-1
(@) (b) (©) (d)
X X 2x 2x
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16. Ifcosq = 3 ,where q is an acute angle, then sinqtang - 1 is equal to
5 2tan’q
16 1 3 160
a) — b) — €) — d)y—
()625 ()36 ()160 ()3
17. Ifbtanq=a, then M is equal to
bsinq +acosq
b
@ (b) > 01 ()0
b a
2 2
18. Iftanq = L, then £25¢¢ q-sec 4 is equal to
\ﬁ cosec 2q +sec? g
5 3 1 3
a) = b) = c) — d) =
(@) - (0) - (©) T (d)
19. Ifxsin(90°-q)cot (90°-q) = cos(90°-q), then x is equal to
(@) 0 (b) 1 (€)-1 (d) 2
20. If5cosq = 7sinq, then M is
3sinq- bcosq
-9 9 7 5
b) = - d)-=
() 1 (0) 1 (©) 5 (d) =
21. The value of cos1°cos2°cos3°............ co0s90°is
() 1 (b) -1 ()0 (d) None of these
22. Ifsinq = ;, then the value of (9cot > q +9) is
1
a) 1 b) 81 c)9 d) —
(@) (0) (©) ( )81
23. Iffor some angle q, cot 2q =\/1§, then the value of'sin 3¢, where 2q £ 90° is
1 5
(@) ) 1 ()0 d) —

V2 2
B. Short Answer Questions Type-I

Write true or false and justify your answer in each of the following: (1-5)
1. tan(q increases faster than sin as g increases.

2. The value of sing is §l +-9where'd is a positive number.
e dag

3. IfcosA+cos’A =1, thensin? A4 +sin* 4 =1.

4. The value of (1 +tan2q)(1 - sing)(l +sinq)is 1.

2,72
5. cosQ= 2+ b , where a and b are two distinct numbers such that ab > 0.
a
6. Ifcosecq=3x and cotq = §, then find the value ofgc 2. 1 9
X e X @
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9.
10.

11.

C. Short Answer Questions Type-II c
1.

2.

7.
8.

9.

Introduction to Trigonometry

What is the value of (1 +cot?q)sin?q ?
What is the value of sin®q +¥?
1 +tan? q
Write the value of sin Acos(90°- A) +cos Asin(90°- A).

If cosec % (1 +cosq)(l - cosq) =a , then find the value ofa.

What is the maximum value of ? Justify your answer.

cosecq

In Fig. 5.11, find sin A,tan A and cot A.

In DABC, right-angled at C, find cos A,tan A and cosec B ifsin A = ZL; 3

If12sec A =13, find sin A and cot A.

. 4 . o
Given cosec( = 3 calculate all other trigonometric ratios. 4
Fig. 5.11

In DABC, right-angled at A, if cot B =1, find the value of
(¢) cos BcosC +sin BsinC (#2) sin BcosC - cos BsinC.
RPN
Ifcotq = L, show that w = §
J3 2-sin®q 5
In DOPQ, right-angled at P,OP =7 cm, and OQ - PQ =1cm. Determine the values ofsin Q and cos Q.

Write all the other trigonometric ratios of BB in terms of tan B.

1 . . .
Iftanqg = 3 find other five trigonometric ratios.

Evaluate the following: (10 - 15)

10.
11.

12.

13.

14.

15.

16.
17.
18.

c0s90°sin 0°- sin 0°cos90°.
cos60°- cot 45°+cosec 30°
sec 60°+ tan 45°—sin30°

2sin230°- 3cos? 45° +tan 2 60°.

cot 230°- 2cos?60°- isec245°— 4sec?30°

tan?60°+4 cos®45° +3sec?30°+5c0s290°
cosec30° +sec 60°- cot 230° '
tan 45° +sec 60° 3sin 90°‘
cosec30° cot 45°  2cos0°
In DABC, right-angled at B, AB = 3 cm and PBAC =60°. Determine the lengths of the sides BC and AC.
Ifsin(A - B)=0,cos(A+B)=0,0°< A +B £90° find A and B.
Iftan(A +B) = V3 and tan (A-B)=0,0°< A+B £90°, find sin(A4 + B) and cos(A - B).

Prove the following: (19-24)

19.
20.
21.

sin® q+cos®q+3sin%qcos®q =1
sin*q- cos? q +1)cosec ?q =2

tanq +tan (90°- ) =secqsec (90°-Qq)
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22.
23.

24.
25.

26.
27.

28.

29.
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tan*q+tan?q=sec? q- sec?q
tan A +_cot A
1-cotA 1-tanA
(1 +cot A - cosecA)(1 +tan A +sec A) =2
Simplify: (1 +tan2q)(1 - sinq)(1 +sinq)

=1+tan A +cot 4

If sinq +cosq = V3, then prove thattanq +cotq =1

Given thata +b =90°, show that ,/cosa cosecb - cosa sinb =sina.

asing - bcosq: a’-b?

Iftang =< prove that
b asinq +bcosq a2 +b?

Ifsecq= E, find the value ofm.
4 tan( - cotq

Find the value of x if (30-31)

30.
31.

32.

33.

34.
35.

J3sinx =cosx

tanx =sin 45°cos45°+sin 30°
If g =30°, verify that tan> g= _2tanq
1-tan®q

) 9
If q =30°, verify that cos> q= Itflian
1 +tan”q
If A =30°and B =60°, verify that cos(A + B)=cos Acos B - sin Asin B.

If A =30°and B =60°, verify that sin (4 +B)=sin Acos B +cos Asin B.

Evaluate the following: (36 — 41)

37.
38.

39.
40.

41.

sec70° + sin 59°
cosec20° cos31°

tan 48°tan 23°tan 42°tan 67°

C?SSO +cosb9°cosec31°

sin10

cosec(65°+(q) - sec(25°-q) - tan(55°-q) +cot(35°+q)
3cos55° 4 cos70°cosec 20°

7sin35°  7(tanb5°tan 25°tan 45°tan 65°tan 85°)

If sec2A4 =cosec(A - 42°) where 2A is an acute angle, find the value of A.

Prove the following trigonometric identities: (42—43)

42.

43.

44.

45.

46.
47.

2 -
cot( - tan(q =72_COS q-1
sincosq
o _1-cosq
(cosecq - cotQ)” =

1 +cosq
(2+2sinq)(l - sinQ)
(1 +cosq)(2 - 2cosq)'

Ifcotqg = ?, then evaluate

Ifsecq=x + l, prove thatsecqtanq =2x or 21
X x

If\/gtanq =3sinq, find the value of sin®q - cos>q.
2sinq - 3cosq

If cosecq = E, find the value of == .
12 4sinq - 9cosq
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2 b2

48. Ifsinq =a-7, find 1 +tanqcosq.
d2 +b2

49. Prove the identity: (I +cot +tanq)(sing - cosq) = secd _ cosecq

cosec’q  sec?q

adcos43° t_')2 i cos37°cosech3°

50. FEvaluate: ¢=— =
@sin47° g tanbH°tan25°tan 45°tan 65°tan 85°

D. Long Answer Questions

2 2

1. Ifacosq+bsing =mand asing - bcosq =n, prove that a® +b* =m?* +n°.

2. Ifacosq- bsinq =c, prove thatasinq +bcosq = +Ja® +b? - 2.

pe-1

3. Ifsecq+tanq = p, show that
PPl

= sing.

4. Given thatsing+2cosq =1, then prove that 2sin( - cosq =2.

If 1 +sin®q =3sinqcosq, then prove that tang =1 or ;

6. Ifasing+cosq =¢, then prove that acosq- bsing = \Ja®+b” - ¢*.
Prove that the following identities (Q. 7 to 22)
7 tanq + cotq
1-cotg 1-tanq
cosA-sinA+1

8. - = cosecA +cot A
cosA+sinA-1

=1 +secqcosec(

9. \/sec2 g +cosec 2q =tan( tcot(Q
10. sin A(l +tan q)2 +cos A (1 +cot A) = sec A +cosecA
11. (sinq - sec q)2 +(cos(q - (:osecq)2 =(- secqcosecq)2

sinA-cosA sinA+cosA B sin? A - cos? A - 9sin%A-1

12. sin A +cos A +sinA -cosA 2 2

13. sing - 2sin”q
2co0s’q - cosq
tang+secq-1 _1+sinq
tan(- secq +1 B cosq

=tan(

14.

1
tang +cotq

16. (cosecA - sin A)(sec A - cos A)(tan A +cot A) = 1

17. 1 + I = 2cosec Acot A

secA-1 secA+1

18. cosec A N cosec A — 9ec? A

cosec A-1 cosecA +1

15. (cosec(q - sinQ)(secq- cosQ) =

- sin 2
19. l-f-cosq sin“q _ cot q
sinq(l +cosq)

© VK Global Publications Pvt. Ltd.



Mathematics X : Term — |

20. (sec A - cosec A)(1 +tan A +cot A) = tan Asec A - cot AcosecA

sec A cosec A

21. (1 +cot A +tan A)(sin A - cos A)= -

22, J

cosec 24

secq - 1 +\/secq+1= 9cosec q

secq +1 secq- 1

sec? A

=sin A tan A - cot Acos A

2 Q_bQ

23. Ifx =asecq+btanqg and y =atanq +bsec(, prove that x 2 - y2=a

Formative Assessment

Activity

B Solve the following crossword puzzle, hints are given below:

Across
3.
4.

10.

I1.

1.

angle.

. Triangles in which we study trigonometric

ratios.

. Maximum value for sine of any angle.

Branch of Mathematics in which we study
the relationship between the sides and
angles of a triangle.

Sine of (90°- Q).

S

5 6.
7. 3.

9 10.

11.
Down
Reciprocal of sine of an angle. 1. Reciprocal of tangent of an angle.
Sum of of sine and cosine of an 2. An equation which is true for all values of
angle is one. the variables involved.
. Sine of an angle divided by cosine of that 6. Cosine of 90°.

8. Reciprocal of cosine of an angle.
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Hands on Activity (Math Lab Activity)

B To find trigonometric ratios of some specific angles. @
Trigonometric Ratios of 0° and 90°
e Consider a DABC right-angled at B.

e Letussee what happens to the trigonometric ratios of angle A4, if we make DA
smaller and smaller, till it becomes zero.

e On observing Fig. 5.13, we find that as DA gets smaller and smaller, the

. [ |
length of the side BC decreases and when DA becomes very close to 0°, AC B Fig. 512 A
becomes almost the same as AB.
c . . N N
N N [ [N
1 \\ I \\ ! \\ ! \\
RN RN AN AN
| \\ 1 \\ 1 \\ 1 \\
1 N 1 \ ! \
1 N 1 N 1 N
I AN I AN ! N
C AN : AN : N
AN Cl N I N
A N 'N : AN
B A A B A B SNA gl ha

Fig. 5.13
e Sincesin A = ig, and the value of BC is very close to O when DA is very close to 0°, therefore,

sin0°=0
Similarly, the value of AC is nearly the same as AB, when DA is very close to 0°
o_ AB
\ cos0°=-— =

e Hence,sin0°= 0, cos0°=1

tan0°® = ﬂ L 0,cot0°= I = l, which is not defined, sec 0° = ! =1,
cos0° 1 tan0° 0 cos0°
1

_ =1 which is not defined
sin0° 0
Trigonometric Ratios of 45°
e Consider DABC right-angled at B.
e Ifone of the acute angles, say DA is 45°, then BDC = 45°
So, AB = BC (Sides opposite to equal angles are equal)
e Let AB=BC =a
Then, by Pythagoras theorem, AC?= AB*+BC? = a* +a* = 24°

cosec 0°=

C
p AC=+2a
e Thus, we have
sinA:sin45°=E=L=L, cosec 45°= — ! =2
AC  J2a 2 sin 45°
cos4h® = ﬁ = L = L’sec45°:# = \/§
AC 20 2 cos45° s A
tan45° =80 _ 4o oraze=_ Lo Fig. 5.14
a tan 45°
B Trigonometric ratios of 30° and 60°
e Consider an equilateral triangle ABC
Then BPA =DB=DC =60° (Each angle of an equilateral triangle is 60°)
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e Draw AD"BC
In DABD and DACD

A
AB =AC (sides of an equilateral triangle)
PADB = DADC (each 90°) L5
AD = DA (common)
\ DABD @DACD (By RHS congruence condition) 50
p BD = DC (CPCT) B fD
BBAD = BDCAD Fig. 5.15
\ DBBAD = BCAD =; BBAC = 30° (CPCT)
e LetAB=2a
Then BD = ;BC =a
AD? = AB?- BD? = 20)°- a®> =3d° Le. =3a
e In right DABD
sin30°—@—i—l cosec 30° = — L _
AB 2a 2 sin30°
cos30° = AD _ ¥3a _ 33 sec30°= L 2
AB 2a 2 cos30° /3
tan30°=@———i, cot 30° = ! =
AD J3a 3 tan30°

Similarly, find all the trigonometric ratios of 60°

Seminar

Make PPTs/Charts on following topics and present in the class in the presence of teachers.

(1) Whatis the relationship between any t-ratio and another t-ratio with suffix co-added or removed, like
sine and cosine, cotangent and tangent, etc.

(1) Interpretation of t-ratios of 0° and 90° in a right angled triangle.

Group Discussion

Divide the class into small groups and ask them to discuss practical uses of trigonometry.

Multiple Choice Questions

Tick the correct answer for each of the following:
1. The reciprocal of cosq is

(@) sinq (b) cosec q (¢) tanq (d)secq

2. Which of the following is not a trigonometric identity?
(a)coqu+sin2q=1 (b)cot2q+1=tan2q (c)cot2q+1=cosec2q (d)tan2q+1=sec2q
3. The value of tangent of 90° is

@O0 ) 1 )3 (d) not defined
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10.

11.

12.

13.

14.

15.

Ifsin A= 153, the value of tan A4 1s

Introduction to Trigonometry “

5 12 13 12
a) — b) = c) — d) =
()12 ()13 ()12 ()5
1 :
If cos A =—, the value of cot A is
V2
1 1
()2 () 1 ©—= @) —=
7 5
Maximum value of ,0°<q<90°is
cosecq
1
(@) -1 () 2 (1 (d) 3
The value of sin?37° +cos®37° is
V3 1
a) l b) 0 c) — d) —
(@) (0) (©) 1 ( )2
The value of " 60° 1s
tan 30°
1 1
(@) —= ()3 ©3 @) %
V3 3
Given thatsinq = %, then cosq is equal to
b b b? _ a?
(@) —— ()~ (c) (d) —=
bZ _ a? a b bZ _ aZ
If cos(@ +b) =0, thensin (a - b) can be reduced to
(a) cosb (b) cos2b (c)sina (d) sin 2a
If DABC is right-angled at A, then cos(B +C) is
1 1
(@)1 0) —= = d) 0
V2 2
c 2 o s 2 o
The value of the expression Sm‘ 037 +sin . 217 —sin?90° is
cos?63° +cos? 27°
1
(@)1 (0) 0 () 3 d) 2
2 o - o o
The value of the expression tan” 257- cot 657tan 25 is
sin? 25° +sin 265°
1 1
a) 0 b) 1 c) — d) —
(@) (0) () 1 ( )2
sin (45°+Q) - cos(45°- q) is equal to
(a) 2cosq b) 0 (c)2sinq d) 1
Ifsing- cosq=0, then the value of (sin® q +cos* q) is
3 1 1
a)l b) = ) — d)—
(@) (0) 1 () 5 d) 1
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Match the Columns
Simplify and match the expressions in column I with their values in column II.
Column I Column IT
(i) sin®37°+sin?53°+sin290° @ 0
(1) tan35° tan 45°tan 55° b 3
O L3 °+ o o
(i) sec 72°sin18° +tan 72°cot 18 © 1
cos60°
~ tan60° d)y 2
(@) tan 30°
() sin?30+cos230 - sin?60 - cos260 ) 4
Project Work
History of Trigonometry

B Each student must make presentation based on the following topics:
e Mathematicians who worked for the development of trigonometry.
e List of formulae.
e Uses of Trigonometry in various fields.

Students should mention all the sources they used to collect the information.

Rapid Fire Quiz

State whether the following statements are true (T) or false (F).
1. The reciprocal of sin AiscosA4, A1 0.

cot A is the reciprocal of tan 4, A * 90°.

Sum of the squares of sin A and cos A4 is 1.

The value of cos90°is 1.

The trigonometric ratios can be applied in any triangle.

The values of sin A and sin B will always be same for a right DABC right-angled at C.
The values of sin A and cos A can never exceed 1.

sec A and cosec A can take any value on the real number line.
sin(90°- A) = cos 4

cos(90°- A)=sec A

. The value of sinq +cosq is always greater than 1

. tan70°tan20°=1

The value of the expression (cos?20°-sin®67°) is positive.

© ® NS g s PN

[ S S G
W N =D

. \/(1 - COSQQ)SCCQQ =tan(q

—
OU

. tan( increases faster than sinq as q increases.
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16.
17.

18.

19.
20.

Introduction to Trigonometry

cos A is the abbreviation used for the cosecant of angle A.
sin? A4 = (sin 4)*

. _b
sing = 3 for some angle q.

cot A is not defined for 4 =0°

Trigonometry deals with measurement of components of triangles.

Oral Questions

et
M =2

13.
14.
15.
16.
17.

18.

R I A o

What is the reciprocal of sec A?
Is tan A the reciprocal of cot A?
What is the value of sine of 0°?
What is 1 +tan?q?

What is the value of cosec °q - cot % g?

Name the side adjacent to angle A if DABC is a triangle right-angled at B.
Define an identity.

What is the maximum possible value for sine of any angle?

Can the value of secant of an angle be greater than 1?

What is tan(90°- A) equal to?

What do we call the side opposite to the right angle in a right triangle?

If we increase the lengths of the sides of a right triangle keeping the angle between them same, then
the values of the trigonometric ratios will also increase. State True or False.

Does the value of tan g increase or decrease as we increase the value of q? Give reason.
What will be the change in the value of cosq if we decrease the value of g?

What is the relation between sind,cosq and cot g

What is the relation between tan g and sec g?

The value of tan A is always less than 1. State True or False.

Can the value of cos g be i for some angle g?

Class Worksheet

1.

Tick the correct answer for each of the following:
(1) Which of the following is not a trigonometric identity?

(@) sec?q-tan®q=1 (b)cosec °q-sin®q=1 (c)cot?q- cosec’q =-1(d)1- cos®’q=sin’q

() The value of the expression ;tan 60°- sin60°+2cos60° is

(@) ; (b) 2 1 (@) 0
(222) The value of (tan 1° tan 2° tan 3° ... tan 89°)is
@ 0 01 02 <d>;
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() If DABC is right-angled at C, then cot (4 + B) is

(@) 0 )1 (©) (d) not defined

1
J2

(v) Ifsing- cosq=0, then the value of (sin? q+cos* q) is

1 1 3
— b) — = d) 1
() 1 ( )2 (©) 1 d)
(i) V1 +tan?q is equal to:
(a) cotq (b) cosq (¢) cosec q (d)secq
(vir) If 5tanq =12, then aM—_COSq%S equal to
§55mq +cosq
12 5 11 13
il by =2 el d) =2
@) 13 ()13 (6)13 ( )11

(vir) Ifcosq = ; ,sinf = ;, then value of g +f

(a) 30° (b) 60° () 90° (d) 120°
2. State true or false for the following statements and justify your answer.
(1) The value of the expression (sin 70°- cos70°) is negative.

(it) Ifcos A+cos®> A =1, thensin® A+sin* A=1.

3. Write True or False.

(2) cosA = cos X A (1) cosq = ; for some angle q
(112) sec A = , for an acute q (2v) sin60°=2s1n 30°
cos A
(v) cos75° =cos60°+cosl1b® (vi) Iftan A = i, then cos 4 = :
4. Fill in the blanks.
(1) 5 cos 0° + sin 90° = . (1) tan 0° = .
(222) cot 90° 1s . () Ifcosq =1, thenq =
(v) Stan?45° = . (vi) 2sin® 45° =
5. Fill in the blanks.
(2) sin A when A increases from 0° to 90°.
(1) cosA when A increases from 0° to 90°.
(i) sin58° _
cos32°

(tv) cos 0° X cos 10° X cos 30° X cos 80° X cos 90° =

(v) The word “Trigonometry’ is derived from the Greek words , and

6. Write True or False.
() In DABC, itBA +BC =90°, then sin A =cosC
(22) cot 60° = tan (90° — 30°) (z22) sing +cosq =1
(iv) tan® A =sec? A - 1 (v) sin?56°+cos?34°=1

(vi) cosec 50°=sec 40°
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Paper Pen Test
Max. Marks: 25 Time allowed: 45 minutes
1. Tick the correct answer for each of the following:
() Iftan A= i, then the value of'sec A is 1
5 5 4 4
a) = b) = ) — d) —
(@) 5 () 1 () 5 () ;

cosec (58°+Q) - sec (32°-Qq)
tan 45° +tan(45°+q) - cot(45°-Q)

() The value of the expression

@) 1 (b)é ©)0 () 2

250 i 2ano
(122) The value of tan”607- sin~ 30 is 1
tan? 45°+cos> 30

7 11 13 11
a) — b) — c) — d) —
()11 ()13 ()11 ()7
(iv) Ifsin A +sin® A =1, then the value of the expression cos? A+cos* A is 1
1
(@) 1 (0) 3 ()2 d)3
(v) Given thattana =+/3 and tanb = \/lg, then the value of (a +b) is 1
(a) 0° (b) 30° (c) 60° (d) 90°
(vi) Given that 3cotq =4, then Mgis equal to 2
gBqu +3cosq m
1 2 1
a) — b)9 c)= d) —
(@) 9 (0) ( )5 ( )2

2. State whether the following statements are true or false. Justify your answer.

(2) The value of 2sinq can be 8%+19', where a is a positive number and a * 1.
e ag
(12) tanQincreases faster thansin g as(increases. 2x2=4
cos? (45°+qQ) +cos? (45°-q) _
tan(60°+q)tan (30°-Qq)

3. () Show that:

(1) 1f2sin®q - cos®q=2, then find the value ofq. 3X2=6

4. (¢) Prove that: I +secq- tang = I-sing
1 +secq+tanq cosq
) 2

() Ifcotq= 7 ,check whether I-tan"q

8 1 +tan~q

=cos2q- sin2qgor not. 4x2=8
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Chapter TN

Basic Concepts and Results

1B Arithmetic mean

The arithmetic mean (or, simply mean) of a set of numbers is obtained by dividing the sum of numbers of the set by
the number of numbers.

The mean of n numbers x|, xo, x5, ... , x,, denoted by X (read as X bar) is defined as:
X = A txg txgt.. +x, Sk
n n

where Sis a Greek alphabet called sigma. It stands for the words “the sum of”. Thus, Sx means sum of all x.
B Mean of grouped data
(©) Direct method: 1f the variates observations x|, x,,X3,... ,x, have frequencies fi, fo, f5,...., [,
respectively, then the mean is given by :
Mean (X) = Jixy +foxg +o +fuxy, _ S fix;
fitfot+.. +f, Sf;
This method of finding the mean is called the direct method.

(i) Short cut method: In some problems, where the number of variates is large or the values of x; or f;1
are larger, then the calculations become tedious. To overcome this difficulty, we use short cut or}
deviation method. In this method, an approximate mean, called assumed mean or provisional mean is
taken. This assumed mean is taken preferably near the middle, say A4, and the deviationd; =x; - A;
for each variate x;. The mean is given by the formula :

Mean (X) = A + M
S /i

B Mean for a grouped frequency distribution

Find the class mark or mid-value x; of each class, as

ower limit + upper limit §
x; =class mark = (%é PP 9

e 2 P’}
Then Y:Sﬁxi or )?=A+i’di,d-=x»-/l

Sﬁ Sf; 1 1 E

B Step Deviation method for computing mean
In this method an arbitrary constant A is chosen which is called as origin or assumed mean somewhere in

the middle of all values of x;. If & is the difference of any two consecutive values of x; ,then u; = Xi i-z X
Mean = 4 + i - h
S

B Median: The median is the middle value of a distribution ¢.¢, median of a distribution is the value of the
variable which divides it into two equal parts. It is the value of the variable such that the number of
observations above it is equal to the number of observations below it.
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Median of a grouped or continuous frequency distribution =/ +¢ 2 7 = h
C +

& 5

where, [ =lower limit of the median class
Sf; =n = number of observations
[ =frequency of the median class
h =size of the median class (assuming class size to be equal)
¢f = cumulative frequency of the class preceding the median class
B Mode: The mode or modal value of a distribution is that value of the variable for which the frequency is

maximum.
Mode for a continuous frequency distribution with equal class interval
:l + fi - 0 4
2fi- Jfo- fo
where, [ =lower limit of the modal class

/i =frequency of the modal class

fo =frequency of the class preceding the modal class
fo =frequency of the class succeeding the modal class
h =size of the modal class

B Graphical representation of cumulative frequency distribution

(@) Cumulative frequency curve or an ogive of the less than type:
(a) Mark the upper limit of the class intervals on the horizontal axis (x-axis) and their
corresponding cumulative frequencies on the vertical axis (y-axis).
(b) Plot the points corresponding to the ordered pairs given by upper limit and
corresponding cumulative frequency. Join them by a freehand smooth curve.
(#1) Cumulative frequency curve or an ogive of the more than type:
(@) Mark the lower limit of the class intervals on the horizontal axis (x-axis) and their
corresponding cumulative frequencies on vertical axis (y-axis).

(b) Plot the points corresponding to the ordered pairs given by lower limit and
corresponding cumulative frequency. Join them by a freehand smooth curve.

B Median of a ground data can be obtained graphically as the x-coordinate of the point of intersection of
the two ogives more than type and less than type.
3 Median = Mode + 2 Mean

Summative Assessment

Multiple Choice Questions

Write correct answer for each of the following:
1. The arithmetic mean of 1, 2, 3, ... n is

n n n(n +1) n-1
a) — b) —+1 ¢ d
(@) 5 (b) 5 ©) 5 (d) 5
2. If the mean of the following distribution is 6.4, then the value of p is
x 2 4 6 8 10 12
f 3 P 5 3 2 1
(@) 1 (b) 2 ()3 (d) 4
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3. Consider the following distribution

Monthly Income Range (in ) Number of Families
More than or equal to 5,000 150

More than or equal to 10,000 132

More than or equal to 15,000 115

More than or equal to 20,000 85

More than or equal to 25,000 68

More than or equal to 30,000 42

The number of families having income range (in <) 15,000 — 20,000 is
(a) 14 () 33 (¢) 118 (d) 85
4. For the following distribution:

Marks Number of Students
Below 10 3
Below 20 12
Below 30 27
Below 40 57
Below 50 75
Below 60 80

The modal class is
(a) 10 - 20 (b) 20 - 30 (¢) 30 - 40 (d) 50 — 60
5. Consider the data:
Class 65 -85 | 85-105 | 105-125| 125 -145| 145-165 | 165 - 185 | 185205
Frequency 4 5 13 20 14 7 4

The difterence of the upper limit of the median class and the lower limit of the modal class is:
(@) 0 b) 19 (c) 20 (d) 38

Short Answer Questions Type-I

1. Find the class marks of classes 15.5 — 18.5 and 50 — 75.
upper limit +lower limit

2

Sol. Class marks =

\ Class marks of 15.5 - 18.5 =185+155 =324 =17
Class marks of 50 — 75 = 75+50 1225 =625.
2. Find the median class of the following distribution:
Class 0-10 10-20 | 20-30 | 30-40 [ 40-50 | 50-60 [ 60-70
Frequency 4 4 8 10 12 8 4

Sol. First we find the cumulative frequency

© VK Global Publications Pvt. Ltd.



Sol.

4. A student draws a cumulative frequency curve for the marks obtained by 50 students of a class as

Sol.

Classes Frequency Cumulative Frequency
0-10 4 4

10 -20 4 8

20 -30 8 16

30 -40 10 26

40 - 50 12 38

50 - 60 8 46

60 - 70 4 50
Total 50

50

Here, n-22 =25
2 2

\ Median class = 30 — 40.

3. Write the modal class for the following frequency distribution:

Class Interval 10 - 20 20-30 30 - 40 40 - 50 50 - 60 60 - 70
Frequency 33 38 65 52 19 48
Maximum frequency, .e., 65 corresponds to the class 30 — 40
\ Modal class is 30 — 40.

shown below. Find the median marks obtained by the students of the class.

Corresponding to 30 on y-axis, the marks on x-axis is 40.

Y

D
o

Y
—
e

N
{e=]

Cumulative frequenc!
(No. of students)
w
(o]
i

20+
10+
o~ 1o
Here n = 60 v 2 =30
2
\ Median marks = 40.
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Important Problems
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Type A: Problems Based on Mean of Grouped Data

1. Asurvey was conducted by a group of students as a part of their environment awareness programme,
in which they collected the following data regarding the number of plants in 20 houses in a locality.
Find the mean number of plants per house.

Sol.

Number of plants 0-2 2-4 4-6 6-8 8-10 10-12 | 12-14
Number of houses 1 2 1 5 6 2 3
Which method did you use for finding the mean and why? [NCERT]
Calculation of mean number of plants per house.
Number of plants [ Number of houses (f;) Class mark (x;) fix;
0-2 1 1 1
2-4 2 3 6
4-6 1 5 5
6-8 5 7 35
8-10 6 9 54
10-12 2 11 22
12 -14 3 13 39
Total S f; =20 S fix; =162
Hence, Mean (?) = % =162 _ 8.1
Sf; 20

Here, we used direct method to find mean because numerical values of x; and f; are small.
2. Find the mean of the following distribution:

Sol.

\

3.

X 4 6 9 10 15
f 5 10 10 7 8
Calculation of arithmetic mean
Xi [ fix;
4 5 20
6 10 60
9 10 90
10 7 70
15 8 120
Total Sf; =40 Sfix; =360
Mean (X) _Sfixi _360 _4
S, 40
If the mean of the following distribution is 6, find the value of p.
x 2 4 6 10 p+5
f 3 2 3 1 2
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Sol. Calculation of mean
Xi fi fi%i
2 3 6
4 2 8
6 3 18
10 1 10
p+5 2 2p + 10
Total S =11 Sfix; =2p +52
We have, Sf; =11, Sfix; =2p +52, X =6
\ Mean (X) = %
i
b 6:21’;'152 b 66=2p+52
p 2p =14 p p=7
4. The following table gives the literacy rate (in percentage) of 35 cities. Find the mean literacy rate.
Literacy rate (in %) 45-55 55-65 65-75 75-85 85-95
Number of cities 3 10 11 8 3
Sol. Here, we use step deviation method to find mean.
Let assumed mean A4 =70 and class size &~ =10
So, " = x; - 70
10
Now, we have
Literacy rate Frequency Class mark _— 70 fiu;
(in %) (f) (x;) ' 10
45 - 55 3 50 -2 -6
55 - 65 10 60 -1 -10
65 - 75 11 70 0 0
75 -85 8 80 1 8
85-95 3 90 2 6
Total Sf; =35 Sfiu; =-2
\ Mean(X)=A+h’ it _70 4107 22 =70 - 067 =69 43%
Sf; 35
5. Find the mean of the following frequency distribution:
Class interval 0-20 20 -40 40 - 60 60 — 80 80 - 100
Number of workers 15 18 21 29 17
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Sol. Calculation of mean
Class interval | Mid-values Frequency _x;-A _x; - 50 fiu;
(x:) (i) t20 20
0-20 10 15 -2 - 30
20 - 40 30 18 -1 - 18
40 - 60 50 21 0 0
60 — 80 70 29 1 29
80 - 100 90 17 2 34
Total Sf; =100 Sfu; =15
We have, 4 =50,k =20,Sf; =100 and Sf;u; =15.
\ Mean (X)= A+ha§f’ T=50+20" £—50+3 53.
S 5 100
6. The following distribution shows the daily pocket allowance of children of a locality. The mean pocket
allowance is X 18. Find the missing frequency f. [NCERT]
Daily pocket allowance (in <) 11-13 | 13-15| 15-17 | 17-19| 19-21| 21-23 | 23-25
Number of children 7 6 9 13 f 5 4
Sol. Let the assumed mean 4 =16 and class size 2 =2, here we apply step deviation method.
So, Ui:xl»-A:xi-16
h 2
Now, we have,
Class interval | Frequency Class mark _— 16 fiu;
) (x;) ' 2
11-13 7 12 -2 - 14
13 -15 6 14 -1 -6
1517 9 16 0 0
17-19 13 18 1 13
19 - 21 f 20 2 2f
21 -23 5 22 3 15
23 -25 4 24 4 16
Total S =f+44 Sfiu; =2f +24
We have, Mean (X) =18, A =16 and h =2
\ X=A+h’ Sfl d
18:16+2,692f+24g 9 - a@f+24o
f+44 5 f+44 5
p _2f +24 b [+44=2f+24
[ +44
P f=44-24 P f=20

Hence, the missing frequency is 20.
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7. The mean of the following frequency distribution is 62.8. Find the missing frequency x.

Class 0-20 20 -40 40 - 60 60 — 80 80-100 | 100-120
Frequency 5 8 x 12 7 8
Sol. We have
Class interval Frequency (f;) Class mark (x;) fix;
0-20 5 10 50
20 - 40 8 30 240
40 — 60 X 50 50x
60 — 80 12 70 840
80 — 100 7 90 630
100 — 120 8 110 880
Total Sf; =40 +x Sfix; =2640 +50x
Here, Sfix; =2640 +50x, Sf; =40 +x, X =62.8
\ Mean (X) = Iixi
i
b 62.8 = 2640 +50x P 2512 +62.8x =2640 +50x
40 +x
b 62.8x - 50x =2640 - 2512 b 12.8x =128
\ X =128 _ 0
12.8

Hence, the missing frequency is 10.

Type B: Problems Based on Mode of Grouped Data

1. The following data gives the information on the observed lifetimes (in hours) of 225 electrical components:

[NCERT]
Lifetimes 0-20 20 -40 40 - 60 60 — 80 80 - 100 100 - 120
(in hours)
Frequency 10 35 52 61 38 29

Determine the modal lifetimes of the components.

Sol. Here, the maximum class frequency is 61 and the class corresponding to this frequency is 60-80. So,
the modal class is 60-80.

Here, [ =60,h =20, f; =61, f, =52, f, =38

\ Mode:l+M'h
2fi-fo - Jo
—go+_ 0152 . 20260+ 2 " 90=60+_"" 20
92”61 - 52- 38 122 - 90 392

=60 +Z;5 = 60 + 5.625 = 65.625

Hence, modal lifetime of the components is 65.625 hours.
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2. Astudent noted the number of cars passing through a spot on a road for 100 periods each of 3 minutes

Mathematics X : Term — |

and summarised it in the table given below. Find the mode of the data.

Number of cars

0-10

10 -20

20 -30

30 -40

40 - 50

50 - 60

60 — 70

70 - 80

Frequency

7

14

13

12

20

11

15

8

[NCERT]
Here, the maximum frequency is 20 and the corresponding class is 40-50. So 40-50 is the modal class.
We have, [ =40, 2 =10, f, =20, f, =12, f, =11
_hofo - h=40 +— 20 - 12
2= Jo- Jo 2720 -12- 11

8 '10=40+@=40+4.7=44.7
40 - 23 17

Sol.

\ Mode =1 +

=40 +

Hence, the mode of the given data is 44.7 cars.

3. The given distribution shows the number of runs scored by some top batsmen of the world in one-day
international cricket matches.

Runs scored Number of batsmen Runs scored Number of batsmen
3000 — 4000 4 7000 — 8000 6
4000 - 5000 18 8000 — 9000 3
5000 - 6000 9000 - 10000 1
6000 — 7000 7 10000 — 11000 1
Find the mode of the data. [NCERT]

Sol. Here, the maximum frequency is 18 and the class corresponding to this frequency is 4000-5000. So

the modal class is 4000-5000.
Now we have,
[ =4000, %2 =1000, f; =18, f, =4, o =9

\ Mode=l+M’h
2fi-fo- /fo
=4000 + 18 - 4 “ 1000
2°18-4-9
=4000 + %~ 1000 =4000 + 1% 1000
36 - 13 23

=4000 +608.696 = 4608.696 = 4608.7 (approx.)
Hence, the mode of the given data is 4608.7 runs.

Type C: Problems Based on Median of Grouped Data

1. The distribution below gives the weights of 30 students of a class. Find the median weight of the

students.
Weight (in kg) 40-45 | 45-50 | 50-55 | 55-60 | 60-65 | 65-70 | 70-75
Number of students 2 3 8 6 6 3 2
[NCERT]
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Sol. Calculation of median
Weight (in kg) Number of students (f;) Cumulative frequency (cf)
40 — 45 2 2
45 - 50 3 5
50 — 55 8 13
55 - 60 6 19
60 — 65 6 25
65 -70 3 28
70 - 75 2 30
Total Sf; =30
We have, § fi =n =30 b 3:15
The cumulative frequency just greater thang =151s 19, and the corresponding class is 55 - 60.
\" 55 - 60 is the median class.
Now, we have g =15,0=55,¢f=13, f=6,h =5
an 0
Co =+ 136
\ Median =[+62 —+ =55+ £2 130 5 _ 5542 5 _ 55416725667
¢ T e ] 6
& 5
Hence, median weight is 56.67 kg.
2. The lengths of 40 leaves of a plant are measured correctly to the nearest millimetre, and the data
obtained is represented in the following table:
Length (in mm) 118-126 | 127-135 | 136-144 [ 145-153 | 154-162 | 163-171 | 172-180
Number of Leaves 3 5 9 12 5 4 2
Find the median length of the leaves. [NCERT]
Sol.

Here, the classes are not in inclusive form. So, we first convert them in inclusive form by subtracting 9

from the lower limit and addingz to the upper limit of each class, where % is the difference between the

lower limit of a class and the upper limit of preceding class.

Now, we have

Class interval Number of leaves Cumulative frequency
(f) (e

117.5-126.5 3 3

126.5 - 135.5 5 8

135.5 — 144.5 9 17

144.5 - 153.5 12 29

153.5 - 162.5 5 34

162.5-171.5 4 38

171.5 - 180.5 2 40

Total Sf; =40
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n

We have, n =40 =] 5 =20

And, the cumulative frequency just greater than g is 29 and corresponding class is 144.5 — 153.5. So

median class is 144.5 — 153.5.
Here, we have g =90, [ = 144.5, h=9, =12, ¢f =17

831- cfg
\ Median =1 +G2——+" ) = 1445 +€&20_ 179
& f : e 12 g4
& b
3 9

=144.5 +E " 9=1445 + 1 =144.5 + 225 = 146.75 mm.

Hence, the median length of the leaves is 146.75 mm.

3. Alife insurance agent found the following data for distribution of ages of 100 policy holders. Calculate
the median age, if policies are given only to persons having age 18 years onwards but less than 60 years.

Age (in years) Number of policy Age (in years) Number of policy
holders holders
Below 20 2 Below 45 89
Below 25 6 Below 50 92
Below 30 24 Below 55 98
Below 35 45 Below 60 100
Below 40 78

Sol. We are given the cumulative frequency distribution. So, we first construct a frequency table from the
given cumulative frequency distribution and then we will make necessary computations to compute

median.

Class interval Frequency (f;) Cumulative frequency (cf)
15-20 2 2
20-25 4 6
25 -30 18 24
30-35 21 45
35 -40 33 78
40 - 45 11 89
45 - 50 3 92
50 - 55 6 98
55 - 60 2 100

Total Sf; =100

n

Here, n =100 p =50

And, cumulative frequency just greater than g = 50 is 78 and the corresponding class is 35 — 40. So

35 — 40 1s the median class.
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\ g:5az:m14:4af:3&h:5
%— cfg

\ Median =/ +¢ T h=35+¢
¢ f * e

O

Hence, the median age is 35.76 years.

a0 - 4591 5 :354_3' 5 =35 +275 =35+0.76 = 35.76
33 33

2

Type D: Problems Based on Graphical Representation of Cumulative Frequency Distribution

1. The following distribution gives the daily income of 50 workers of a factory.

Daily income (in %) 100-120

120-140

140-160 160-180

180-200

Number of workers 12

14

8 6

10

Convert the distribution above to a less than type cumulative frequency distribution, and draw its

ogive.
Sol.

[NCERT]

Now, converting given distribution to a less than type cumulative frequency distribution, we have,

Daily income (in <)

Cumulative frequency

Less than 120 12

Less than 140 12 + 14 = 26
Less than 160 26 + 8 = 34
Less than 180 34 4+ 6 =40
Less than 200 40 + 10 = 50

Now, let us plot the points corresponding to the ordered pairs (120, 12), (140, 26), (160, 34), (180, 40),
(200, 50) on a graph paper and join them by a freehand smooth curve.

Y
ﬁso..
)
~ 40t \o5° ol 09
(5]
®
qg)— 30+
e
E 20+
:
O 10+
o b 140 160 180 200 X
Upper limits |:>
Fig. 6.2
Thus, obtained curve is called the less than type ogive.
2. The distribution below gives the marks of 100 students of a class.
Marks 0-5]15-10[10-15]15-20]|20-25| 25-30 | 30-35| 35-40
Number of students 4 6 10 10 25 22 18 5

Draw a less than type and a more than type ogive from the given data. Hence, obtain the median

marks from the graph.
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Sol.

3.

Sol.

Mathematics X : Term — |

Marks Cumulative Frequency Marks Cumulative Frequency
Less than 5 4 More than 0 100
Less than 10 10 More than 5 96
Less than 15 20 More than 10 90
Less than 20 30 More than 15 80
Less than 25 55 More than 20 70
Less than 30 77 More than 25 45
Less than 35 95 More than 30 23
Less than 40 100 More than 35 5
i ‘Less than' and 'More than' ogive
120- Graph C
100
1006 RS im0

ﬁso-- o i

@ ~ 70 ¥

g 60+ 55

E4SEEdd oSt stess rsadn ottt st catnada o S 45

g 40" 3.0 :

20 i ~23
i 10 A I
B0 : @R
HEEEG) 5o 20 2% a0 B ]y x
Marks |:>

Fig. 6.3
Hence, Median Marks = 24

During the medical check-up of 35 students of a class, their weights were recorded as follows:

Weight (in kg) | Number of students Weight (in kg) Number of students

Less than 38 0 Less than 46 14
Less than 40 3 Less than 48 28
Less than 42 5 Less than 50 32
Less than 44 9 Less than 52 35

Draw a less than type ogive for the given data. Hence, obtain the median weight from the graph and
verify the result by using the formula. [NCERT]

To represent the data in the table graphically, we mark the upper limits of the class interval on x-axis and
their corresponding cumulative frequency on y-axis choosing a convenient scale.

© VK Global Publications Pvt. Ltd.



w
?
L635 thap,,

&

C

D

35

8

& 20+

o

S — e e e e e e e e - — —

«

=3

€

=]

O |

10+ |
|
|
I
I
! ! : ! ! ! RRERS den| T !
(6] 5 10 15 20 25 30 35 40 4546.5 50 55 X
Upper limits |:>
Fig. 6.4

Now, let us plot the points corresponding to the ordered pair given by (38, 0), (40, 3), (42, 5), (44, 9),
(46, 14), (48, 28), (50, 32) and (52, 35) on a graph paper and join them by a freehand smooth curve.
Thus, the curve obtained is the less than type ogive.

Now, locate - ﬁ =17 on the y-axis,

We draw a line from this point parallel to x-axis cutting the curve at a point. From this point, draw a
perpendicular line to the x-axis. The point of intersection of this perpendicular with the x-axis gives

the median of the data. Here it is 46.5.
Let us make the following table in order to find median by using formula.

Weight (in kg) No. of Students frequency | Cumulative frequency (¢f)
(fi)
36 — 38 0 0
38 — 40 3 3
40 — 42 2 5
42 — 44 4 9
44 — 46 5 14
46 — 48 14 28
48 - 50 4 32
50 — 52 3 35
Total Sf; =35
Here,n = 35, = 35 - 1755, cumulative frequency greater than g =17>51s 28 and corresponding class is

46-48. So median class is 46—48.
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Now,wehavel:46,g=17>6,cf=14,f=14,h =2

aon (0]
(}E‘ CfT
\ Median =1 +¢ = h
C =
& P
SUTRS Lichiit BF BUTIELE
& 14 4 14

Hence, median is verified.

HOTS (Higher Order Thinking Skills)

7

2 =46 +E:46 +0>5 =46

1. The mean of the following frequency table is 50. But the frequencies f; and f, in class is 20 — 40 and

Sol.

60 — 80 are missing. Find the missing frequencies.

Classes 0-20 20 - 40 40 - 60 60 — 80 80 - 100 Total
Frequency 17 fi 32 fo 19 120
Let the assumed mean A =50 and & =20.
Calculation of mean
Class interval | Mid-values (x;)| Frequency (f;) _%; - 50 fiu;
20
0-20 10 17 -2 - 34
20 - 40 30 fi -1 - f
40 - 60 50 32 0 0
60 — 80 70 fo 1 fo
80 - 100 90 19 2 38
Total S, =68+ f; + [ Sfu;, =4 - fi +/o
We have, Sf; =120 [Given]
p 68 + fi + f5, =120
p fi+fo=52 ..(1)
Now, Mean = 50
p X=A+nf4Q  poso=50+207 | 2N TSR
S & 1 120

2 50:50+4'f2+f2p 0:4'fg+f2

P fi- fo=4
From equations (z) and (iz), we get
Ji*[e =52
S~ fo=4
2f1=56 b f, =28

Putting the value of f; in equation (i), we get
28+ [, =52 P f,=24

Hence, the missing frequencies f; is 28 and f, is 24.
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2. If the median of the distribution given below is 28.5, find the values of x and y.
Class interval 0-10 10-20 [ 20-30 30-40 | 40-50 | 50-60 Total
Frequency 5 x 20 15 y 5 60
Sol. Here, median = 28.5 and n =60
Now, we have
Class interval Frequency (f;) Cumulative frequency (cf)
0-10 5 5
10-20 X b+«
20 - 30 20 25 + x
30 -40 15 40 + x
40 - 50 y 40 +x +y
50 — 60 5 45 +x +y
Total Sf; =60
Since the median is given to be 28.5, thus the median class is 20 — 30.
\ g=30,l=20,h=10,cf=5+xandf=20
an 0
(;E - Cf—
\ Median =/ +¢ = h
¢ /oz
& P
b 285=20+90 " O+ VU4 b oogg =90+ 20" ¥ g
g 20 H
b 985 =20+ 20 "% b 57240+25- x
5] 57=65- «x P x=65-57=8
Also, n =Sf; =60
5] 45 +x +y =60 P 45+8 +y=60 [ x =8]
\ y =60 - 53 P y=7
Hence,x =8 and y =7.
Exercise

A. Multiple Choice Questions

Write the correct answer for each of the following:
1. The algebraic sum of the deviations of a frequency distribution from its mean is
(a) always positive (b) always negative (¢) 0 (d) a non-zero number

2. The mean of a discrete frequency distribution x; / f;;7 = 1, 2, ... — n is given by

& & &

a fix; v a fix; a fix;
(@) =L b)—a fix; () ZL— (d) ZL—
g n < g g

afi ax; a

=1 =1 =1
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The mode of a frequency distribution can be determined graphically from

(a) Histogram (b) Frequency polygon (¢) Frequency curve (d) Ogive
The median of a given frequency distribution is found graphically with the help of
(a) Bar graph (b) Histogram (¢) Frequency polygon  (d) Ogive
If the mean of the following distribution is 2.6, then the value of £ is
1 2 3 5
k 5 8 2
(@) 3 (b) 4 (€) 2 ()5

Ifx;'s are the mid-points of the class intervals of grouped data, f;'s are the corresponding frequencies

and x 1s the mean, then é (fix; - x)is equal to

(@) 0

In the formulax = a +%

b1
a fd,

1

(a) lower limits of the classes

(¢) mid-points of the classes

Consider the following distribution:

() -1

d) 2

(b) upper limits of the classes

(d) frequencies of the class marks

for finding the mean of grouped data d,'s are deviations from « of

Marks Obtained Numbers of students
More than or equal to 0 68
More than or equal to 10 53
More than or equal to 20 50
More than or equal to 30 45
More than or equal to 40 38
More than or equal to 50 25

The number of students having marks more than 29 but less than 40 is

(a) 38 (b) 45 (¢)7 d) 13
The heights (in cm) of 100 students of a class is given in the following distribution:
Height (in cm) 150-155 | 155-160 | 160-165 | 165-170 | 170-175 | 175-180
Number of students 15 16 28 16 17 8
The number of students having height less than 165 cm is
(a) 28 (b) 16 (c) 75 (d) 59
For the following distribution:
Income (in ) Number of families
Below 20,000 16
Below 40,000 25
Below 60,000 32
Below 80,000 38
Below 1, 00, 000 45
the modal class is
(a) 40,000-60,000 (b) 60,000-80,000 (¢) 0-20,000 (d) 20,000-40,000
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11. Consider the data:

Class 50-70 70-90 90-110 110-130 130-150 150-170
Frequency 15 21 32 19 8 5
The difterence of the upper limit of the median class and the lower limit of the modal class is
(a) O () 20 (¢) 19 d) 21
12. For the following distribution:
Class 0-5 5-10 10-15 15-20 20-25 25-30 30-35
Frequency 16 12 20 18 9 15 10

the sum of lower limits of the median class and modal class is

(@) 5 ®) 15 (c) 25 (d) 30

B. Short Answer Questions Type-I

1. Which measure of central tendency is given by the x-coordinate of the point of intersection of the
‘more than’ ogive and ‘less than’ ogive?

2. What is the empirical relation between mean, median and mode?
3. Find the class marks of classes 15-35 and 20—40.

4. Write the median class of the following distribution:

Class 0-10 10-20 20-30 3040 40-50 50-60 60-70
Frequency 14 6 3 20 15 12 9

5. Write the median class of the following distribution:

Classes 100-150 [ 150-200| 200-250 [250-300| 300-350 | 350-400 |400—-450| 450-500 | 500-550

Frequency 49 62 33 39 85 45 61 55 24
6. Write the modal class for the following frequency distribution:
Class 15-25 25-35 35—45 45-55 55-65 65-75
Frequency 39 42 26 30 48 22
7. Write the modal class for the following frequency distribution:
Class 1-4 5-8 9-12 13-16 17-20 21-24
Frequency 3 9 1 12 8 9

<

8. What is the value of the median of the data represented

0}

by the following graph of less than Ogive and more than 60

ogive?

w &
S 5

Cumulative frequency :>
N a
? o

101

Xy
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9. The times, in seconds, taken by 150 athletes to run a 110m hurdle race are tabulated below:

Class 13.8-14 14-14.2 14.2-144 | 14.4-14.6 | 14.6-14.8 14.8-15
Frequency 2 4 5 71 48 20

Find the number of athletes who completed the race is less than 14.6 seconds.
State true or false for the following statements and justify your answer:

10. The median of an ungrouped data and the median calculated when the same data is grouped are
always the same.

11. The mean, median and mode of grouped data are always different.

12. The median class and modal class of grouped data can never coincide.

C. Short Answer Questions Type-II
1. If the mean of the following data is 20.6, find the value of p.

x 10 15 b 25 35
f 3 10 25 7 5
2. Find the value of p, if the mean of the following distribution is 20.
x 15 17 19 20+p 23
f 2 3 4 5 6
3. The arithmetic mean of the following data is 14. Find the value of k.
x 5 10 15 20 25
fi 7 k 8 4 5
4. If the mean of the following data is 18.75, find the value of p.
X; 10 15 p 25 30
fi 5 10 7 8 2
5. The following table gives the number of children of 250 families in a town:
No. of Children 0 1 2 3 4 5 6
No. of Families 15 24 29 46 54 43 39

Find the average number of children per family.

6. Find the mean age of 100 residents of a town from the following data:

Age equal and 0 10 20 30 40 50 60 70

above (in years)

No. of Persons 100 90 75 50 25 15 5 0
7. For the following distribution, calculate mean:

Class 25-29 30-34 35-39 40-44 45-49 50-54 55-59

Frequency 14 22 16 6 5 3 4

8. The mean of the following frequency distribution is 62.8 and the sum of all the frequencies is 50.
Compute the missing frequency f; and f,.

Class 0-20 20-40 40-60 60-80 830-100 | 100-120
Frequency 5 fi 10 fo 7 8
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11.

12.

13.

14.

If the mean of the following distribution is 27, find the value of p.

Class 0-10 10-20 20-30 30-40 40-50
Frequency 3 p 12 13 10

The table below shows the daily expenditure on food of 25 households in a locality.

Daily Expenditure (in%) | 100-150 150-200 200-250 250-300 300-350
No. of households 4 5 12 2 2

Find the mean daily expenditure on food by a suitable method.

An aircraft has 120 passenger seats. The number of seats occupied during 100 flights is given in the
following table:

Number of seats 100-104 104-108 108-112 112-116 116-120
Frequency 15 20 32 18 15

Determine the mean number of seats occupied over the flights.

The mileage (km per litre) of 50 cars of the same model was tested by a manufacturer and details are
tabulated as given below:

Mileage (km/l) 10-12 12-14 14-16 16-18
Number of Cars 7 12 18 13

Find the mean mileage. The manufacturer claimed that the mileage of the model was 16 km/l. Do you
agree with this claim?

The following table shows the cumulative frequency distribution of marks of 800 students in an
examination:

Marks Number of students
Below10 10
Below 20 50
Below 30 130
Below 40 270
Below 50 440
Below 60 570
Below 70 670
Below 80 740
Below 90 780

Below 100 800

Construct a frequency distribution table for the data above.

The following are the ages of 300 patients getting medical treatment in a hospital on a particular day:

Age (in years) 10-20 20-30 30-40 40-50 50-60 60-70
No. of patients 60 42 55 70 53 20
Form:

() Less than type cumulative frequency distribution.

(1) More than type cumulative frequency distribution.
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15. If the median of the following distribution is 28.5, find the missing frequencies:

Class Interval

0-10

10-20

20-30

30-40

40-50

50-60

Total

Frequency

5

h

20

15

fo

5

60

16.
distribution is 24.

Calculate the missing frequency from the following distribution, it being given that the median of the

17.

Age (in years) 0-10 10-20 20-30 30-40 40-50
Number of Persons 5 25 f 18 7
Calculate the median from the following data:
Rent (in %) 1500 - | 2500- | 3500- | 4500- | 5500- [ 6500- [ 7500- | 8500 -
2500 3500 4500 5500 6500 7500 8500 9500
Number of Tenants 8 10 15 25 40 20 15 7

18. The weight of coffee in 70 packets are shown in the following table:
Weight (in g) Number of Packets

200-201 12
201-202 26
202-203 20
203-204 9

204-205 2

205-206

Determine the modal weight.

19.

The following data gives the information on the observed lifetimes (in hours) of 225 electrical

20.

components:
Lifetimes (in hours) 0-20 20-40 40-60 60-80 80-100 | 100-120
No. of components 10 35 52 61 38 29
Determine the modal lifetimes of the components.
The following table shows the ages of the patients admitted in a hospital during a year:
Age (in years) 5-15 15-25 25-35 35-45 45-55 55-65
No.of patients 6 11 21 23 14 5

Find the mode and the mean of the data given above. Compare and interpret the two measures of

central tendency.

D. Long Answer Questions

Find the mean, mode and median of the following frequency distribution: (1-4)

L. Class

0-10

10-20

20-30

30-40

40-50

50-60

60-70

Frequency

4

4

7

10

12
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* Class 0-10 10-20 20-30 30-40 40-50 50-60 60-70
Frequency 8 8 14 22 30 8 10
3 | Class 0-50 50-100 | 100-150 | 150-200 | 200-250 | 250-300 | 300-350
Frequency 2 3 5 6 5 3 1
4| Class 100-120 120-140 140-160 160-180 180-200
Frequency 12 14 8 6 10
5. Draw ‘less than’ ogive and ‘more than’ ogive for the following distribution and hence find its median.
Class 20-30 30-40 40-50 50-60 60-70 70-80 80-90
Frequency 10 8 12 24 6 25 15
6. The following is the frequency distribution of duration for 100 calls made on a mobile phone:
Duration (in seconds) Number of calls
95-125 14
125-155 22
155-185 28
185-215 21
215-245 15

Calculate the average duration (in sec.) of a call and also find the median from a cumulative frequency
curve.

7. 50 students enter for a school javelin throw competition. The distance (in metres) thrown are recorded

below:
Distance (in m) 0-20 20-40 40-60 60-80 80-100
No. of students 6 11 17 12 4

(2) Construct a cumulative frequency table.

(1) Draw a cumulative frequency (less than type) curve and calculate the median distance thrown by
using this curve.

() Calculate the median distance by using the formula for median.
(tv) Are the median distance calculated in (i) and (ii7) same?

8. The annual rainfall record of a city of 66 days is given in the following table:
Rainfall (in cm) 0-10 10-20 20-30 30-40 40-50 50-60
Number of days 22 10 8 15 5 6

Calculate the median rainfall using ogive (of more than type and of less than type).
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9. Size of agricultural holdings in a survey of 200 families is given in the following table:
Size of agricultural holdings (in ha) | 0-5 5-10 | 10-15 | 15-20 [ 20-25 | 25-30| 30-35
Number of days 10 15 30 80 40 20 5

Compute median and mode size of the holdings.

10. The annual profits earned by 30 shops of a shopping complex in locality give rise to the following

distribution:
Profit (in lakhs in ) Number of shops (frequency)
More than or equal to 5 30
More than or equal to 10 28
More than or equal to 15 16
More than or equal to 20 14
More than or equal to 25 10
More than or equal to 30 7
More than or equal to 35 3

Draw both ogives for the above data and hence obtain the median.

11. During the medical check-up of 35 students of a class, their weights were recorded as follows:

Weights (in kg) Number of students
Less than 38 0
Less than 40 3
Less than 42 5
Less than 44 9
Less than 46 14
Less than 48 28
Less than 50 32
Less than 52 35

Draw a less than type ogive for the given data. Hence ,obtain the median weight from the graph and
verify the result by using the formula.

12. The following distribution gives the daily income of 50 workers of a factory:

Daily income (in <) 100-120 120-140 140-160 160-180 180-200
Number of workers 12 14 8 6 10

Convert the distribution above to a less than type cumulative frequency distribution and draw its
ogive. Find the median from this ogive.
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Formative Assessment

Activity: 1

B Solve the following crossword puzzle, hints are given alongside:

2 5. Across

1. Most frequently occurring
observation of data.

6. The positional mid value of
the observation in a data.

6. 7. Number of times a particular
observation occurs.

9. The group of numbers formed
[E to place observations like 10-20,
etc. is called class

10. Difference between the two
9. limits of a class interval.

11. The relation relates
mean, median and mode of data.

10. Down

2. The graphical representation
8. of cumulative frequency
distribution.

» 3. Average of data.

4. Mid value of a class interval.

5. A number which is considered
to simplify the calculation of
mean after taking deviations.

8. Numerical information collected
to make certain studies.

Activity: 2

B Collect information regarding the number of hours your 25 friends spent in (i) self-study and
(ii) watching TV or playing. Prepare a table given below for the information collected.

Name of friend Number of hours spent in Number of hours spent in
self-study watching TV or playing

@)
(i)
(iit)
()

Note: The data should be collected at least for 25 children and for a particular age group, say 10-15
years or 12-18 years.

Now present the above data in grouped form and prepare two tables.
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I. For self-study I1. For watching TV and playing
Number of hours Number of students Number of hours | Number of students
0-2 0-2
2-4 2-4
4-6 4-6
6-8 6-8
8-10 8-10
10 -12 10 -12

Note: You may use different class intervals for the tables. Calculate the mean, median and mode for
each table separately.

Suggested Activities

1. Collect the marks obtained by different students of a particular class in Mathematics and repeat the
above activity.

2. Collect the daily maximum temperatures recorded for a period of at least 30 days in your city and
repeat the above activity.

3. Collect information regarding (a) number of children (b)) number of vehicles used by at least 25
families of your locality or in your relation and repeat the above activity.

Hands on Activity (Math Lab Activity)

Tabular and Graphical Representation of Data
Objective

Analysis of a language text, using graphical and pie chart techniques.
How to Proceed

1. Students should select any paragraph containing approximately 300 words from any source.
e.g., newspaper, magazine, textbook, etc.

2. Now read every word and obtain a frequency table for each letter of the alphabet as follows:

Table - 1
Letter Tally Marks Frequency
A
B
C
7
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3. Note down the number of two-letter words, three-letter words, so on and obtain a frequency table as follows:

Table - 2
Number of Words With Tally Marks Frequency
2 Letter
3 Letter

Investigate the following:
From Table 1
1. What is the most frequently occurring letter?
2. What is the least frequently occurring letter?
3. Compare the frequency of vowels.
4. Which vowel is most commonly used?
5.  Which vowel has the least frequency?
6. Make a pie chart of the vowelsa, ¢, 7, 0, w and remaining letters. (The pie chart will thus have 6 sectors.)
7. Compare the percentage of vowels with that of consonants in the given text.
From Table 2
1. Compare the frequency of two letter words, three letter words, ... and so on.

2. Make a pie chart. Note any interesting patterns.

Seminar

Students should make presentations on following topics and discuss them in the class in the presence of
teachers.

1. Different types of graphical presentation of data, with examples from daily life (may use news paper
cuttings also).

2. Measures of central tendency.

3. Why do we need deviation and step deviation methods?

Multiple Choice Questions

Tick the correct answer for each of the following:
1. While computing mean of a grouped data, we assume that the frequencies are

(a) centered at the lower limits of the classes (b) centered at the upper limits of the classes
(¢) centered at the class marks of the classes (d) evenly distributed over all the classes.
2. The graphical representation of a cumulative frequency distribution is called

(a) Bar graph (b) Histogram (¢) Frequency polygon  (d) an Ogive
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Construction of a cumulative frequency table is useful in determining the

(@) mean (b) median (¢) mode
The class mark of the class 15.5-20.5 is
(a) 15.5 (b) 20.5 (¢) 18

Ifx;’s are the mid-points of the class intervals of a grouped data f;’ s are the corresponding frequencies

and x is the mean, then S(f; x; - x) is equal to

(@) 0 () -1 ()1

In the formula, Mode = l+aeﬂ% h, fo1s
2h-to- fom

(a) frequency of the modal class

(b) frequency of the second class

(¢) frequency of the class preceding the modal class

(d) frequency of the class succeeding the modal class

Consider the following distribution:

(d) all of the above

(d) 5

(d) 2

Marks Obtained Number of Students
Less than 10 5
Less than 20 12
Less than 30 22
Less than 40 29
Less than 50 38
Less than 60 47
The frequency of the class 50-60 is
(@) 9 () 10 (c) 38 d) 47
For the following distribution:
Class 0-8 8-16 16-24 24-32 32-40
Frequency 12 26 10 9 15
The sum of upper limits of the median class and modal class is
(a) 24 (b) 40 (c) 32 d) 16

Consider the following distribution:

Marks Number of Students
More than or equal to 0 53
More than or equal to 20 51
More than or equal to 40 45
More than or equal to 60 37
More than or equal to 80 25
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The modal class is

(a) 80-100 (b) 60-80 (c) 40-60 (d) 0-20
Consider the following frequency distribution:
Class 0-15 15-30 30-45 45-60 60-75
Frequency 15 12 18 16 9
The difterence of the upper limit of the median class and the lower limit of the modal class is
(@) 0 (b) 15 (c) 10 d)5
The runs scored by a batsman in 35 different matches are given below:
Runs Scored 0-15 15-30 30-45 45-60 60-75 75-90
Number of Matches 5 7 4 8 8 3
The number of matches in which the batsman scored less than 60 runs are
(a) 16 (b) 24 (c) 8 d) 19

Rapid Fire Quiz

State which of the following statements are true (T) or false (F).

1. The mean, median and mode of a data can never coincide.
2. The modal class and median class of a data may be different.
3. An ogive is a graphical representation of a grouped frequency distribution.
4. An ogive helps us in determining the median of the data.
5. The median of ungrouped data and the median calculated when the same data is grouped are always
the same.
6. The ordinate of the point of intersection of the less than type and of the more than type cumulative
frequency curves of a grouped data gives its median.
7. While computing the mean of grouped data, we assume that the frequencies are centered at the class
marks of the classes.
8. A cumulative frequency table is useful in determining the mode.
9. The value of the mode of a grouped data is always greater than the mean of the same data.
Match the Columns
Consider the following distribution:
Height (cm) Number of Students
135-140 3
140-145 9
145-150 22
150-155 15
155-160
160-165
165-170
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On the basis of the above data, match the following columns:

Column I Column IT
(?) Lower limit of median class (@) 12
() Upper limit of modal class (b) 57
(1z) Number of students with heights less than 160 cm (¢) 5
(tv) Number of students with heights more than or equal| (d) 145
to 150 cm
(v) Number of students in the median class (e) 150

(vi) Cumulative frequency of the class preceding the| (f) 15
modal class

(vir) Class size @) 30

(vir) Number of students in the class succeeding the modal| () 22
class

Group Discussion

Divide the whole class into small groups and ask them to discuss the choice of different measures of central
tendency in different situations, i.e., which measure is more appropriate in a given situation.

The situations may include, finding average income, putting shirts of different sizes in a shop, dividing a
group in two parts on the basis of the heights of members of group, etc.

(Note: The students may discuss it on the basis of the activities done by them.)

Project Work

Objective
To apply the knowledge of statistics in real life.

Form group of students with about 5-8 students in each group. Each group is supposed to work as a team
for the completion of project. Some members can take responsibility of gathering required information for
the project, other students can work for making a rough draft from the collected information. All members
of the group should discuss the draft and give inputs for final presentation. After finalizing, few members
can write the report.

Suggested Projects

e Study on the types of works that 20 selected persons do.
e Study on the most popular newspaper in a locality.
e Study on the most popular TV channel in a housing society.

e Effect of advertisements in day-to-day life.

Oral Questions

1. What is the relationship between the mean, median and mode of observations?
2. Can the mean, median and mode of data coincide?

3. What does the abscissa of the point of intersection of the less than type and of the more than type
cumulative frequency curves represent?
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4. What do we call the graphical representation of the cumulative frequency distribution?

gyi_ of 0
5. In the formula, Median =/ +¢ 2 7 *" h, what does the letter ‘&’ represent?
C +

I

How do we calculate the mode of a grouped data?

How do we calculate the mean of a grouped data by the assumed mean method?

Which measure of central tendency should be avoided if the extreme values affect the data?

© ® e

Is the mean of the ungrouped data always same as the mean calculated when the same data is
grouped? Give reasons.

10. How will you define the ‘median’ of a data?

Class Worksheet

1. Tick the correct answer for each of the following:
() Which of the following is not a measure of central tendency?

(a) Class mark (b) Mean (c) Median (d) Mode

(i) In the formula, x = a + Sidi for finding the mean of a grouped data, d;'s are deviations from a of
(a) frequencies of the class marks (b) lower limits of the classes
(¢) upper limits of the classes (d) mid-points of the classes

(1) An Ogive is useful in determining the
(@) mean (b) median (¢) mode (d) all of the above

() In the following distribution, the frequency of the class 2040 is

Age (years) Number of Persons
More than or equal to 0 83
More than or equal to 20 55
More than or equal to 40 32
More than or equal to 60 19
More than or equal to 80 8
(a) 23 (b) 28 (c) 55 (d) 32
(v) The time, in seconds, taken by 180 athletes to run a 110 m hurdle race are tabulated below:
Class 13.6-13.8 13.8-14 14-14.2 14.2-14.4 | 14.4-14.6 | 14.6-14.8
Frequency 8 11 18 20 75 48

The number of athletes who completed the race in less than 14.2 seconds is
(a) 20 (b) 37 (c) 57 (d) 38
2. Write true or false for the following statements and justify your answer:
(1) The mean, median and mode of a grouped data are always different.

() The median of an ungrouped data and the median calculated when the same data is grouped are
always the same.

© VK Global Publications Pvt. Ltd.



180 Mathematics X : Term — |

3. Inan ungrouped distribution Sfx =180 and Sf =9. Find x.
In the class interval 50-55,

Lower limit =

Upper limit =
Class Mark =
5. Ifd, =x, - a, thenx =
6. Ifu; =(x; - a)/h, thenx =
7. Complete the following table:

Class Interval Observation Frequency . (x - 350) fu
X f 100

0-100 50 2 -3 -6

100 - 200 - 8 - -

200 - 300 250 12 - -

300 — 400 - 20 0 0

400 - 500 - 5 - -

500 - 600 550 - - -

50
\ x=

8. Fill in the blanks.
(1) In an ungrouped data, the value which occurs maximum number of times is called
of the data.

() To find the mode of a grouped data, the size of the classes is (uniform/
non-uniform).
(z) In a grouped distribution, the class having largest frequency is known as class.

(tv) The relationship between mean, median and mode is median = 2
+

(v) On an ogive, point A whose y-coordinate is n/2 (half the total number of entries) has its
x-coordinate equal to of the data.

(vi) Two ogives, less than and more than type for the same data intersect at the point P. The y

coordinate of P represents

9. In the given formula: Mode = +§°efm'f18 h
2fw- i~ f2p

What does f, stand for?

Paper Pen Test

Max. Marks: 25 Time allowed: 45 minutes

1. Tick the correct answer for each of the following:
(i) The class marks of the class 18-22 is 1
(a) 4 b) 18 (c) 22 (d) 20
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(i) In the formula x =a +h i u
£

X, ta

(@) h

i 9

2

() h(x; - a)

% for finding the mean of a grouped frequency distribution, u; =

a'xl‘

h

(d)

(2) If x;'s are the mid-points of the class intervals of a grouped data, f;'s are the corresponding
frequencies and x is the mean, then S(fx, - x) is equal to

(@) 0

(b)-1

()1

(d) 2

(tv) The abscissa of the point of intersection of the less than type and of the more than type
cumulative frequency curves of a grouped data gives its

(@) mean

(b) median

(¢) mode

(v) If for any distribution Sf; =18, Sfix; =2p +24 and mean is 2, then p is equal to

(@) 3

(vi) Consider the following distribution:

b) 4

() 8

d) 6

(d) all of these

Marks Obtained

Number of Students

Below 20 7
Below 40 18
Below 60 33
Below 80 47
Below 100 60

The sum of the lower limits of the median class and modal class is

(@) 100

(b) 120

(¢) 20

(d) 80

2. Write true or false for the following statements and justify your answer:

(2) The median class and modal class of grouped data will always be different.

(1) Consider the distribution:

Weight (kg) Number of Persons
Less than 20 8

Less than 40 19

Less than 60 32

Less than 80 57
Less than 100 72

The number of persons with weights between 60-80 kg is 32.

2xX2=4

3.  (¢) Find the unknown entriesa, b,c,d, e, f in the following distribution of heights of students in a class:

Height (cm) Frequency Cumulative Frequency
150-155 12 a
155-160 b 25
160-165 10 c
165-170 d 43
170-175 e 48
175-180 2 f
Total 50
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(2) The monthly income of 100 families are given below:

Income ) Number of Families

0-5,000 8
5,000-10,000 26
10,000-15,000 41
15,000-20,000 16
20,000-25,000 3
25,000-30,000 3
30,000-35,000 2
35,000-40,000 1

Calculate the modal income.

(1) Determine the mean and median of the following distribution:

Marks Number of Students
Below 10 5
Below 20 9
Below 30 17
Below 40 29
Below 50 45
Below 60 60
Below 70 70
Below 80 78
Below 90 83
Below 100 85

3X2=6

() During the medical check-up of 35 students of a class their weights were recorded as follows:

Weight (in kg) Number of Students

38 — 40 3
40 — 42 2
42 — 44 4
44 — 46 5
46 — 48 14
48 - 50

50 - 52

4xX2=8

Draw a less than type and a more than type ogive from the given data. Hence, obtain the median

weight from the graph.
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Design of CBSE Sample Question Paper

Mathematics

Class X

Summative Assessment - |

Type of Question Marks per Question | Total No. of Questions Total Marks

M.C.Q. 1 10 10

SA-1I 2 8 16

SA-II 3 10 30

LA 4 6 24

Total 34 80

Blue Print
CBSE Sample Question Paper
Mathematics SA-1
Summative Assessment - |

Topic / Unit MCQ SA(I) SA(II) LA Total
Number System 2(2) 1(2) 2(6) - 5(10)
Algebra 2(2) 2(4) 2(6) 2(8) 8(20)
Geometry 1(1) 2(4) 2(6) 1(4) 6(15)
Trigonometry 4(4) 1(2) 2(6) 2(8) 9(20)
Statistics 1(1) 2(4) 2(6) 1(4) 6(15)
Total 10(10) 8(16) 10(30) 6(24) 34(80)

Note: Marks are within brackets.
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CBSE Sample Question Paper

Mathematics, (Solved) -1
Summative Assessment - |

Time: 3 to 3% hours Maximum Marks: 80

General Instructions:

1. All questions are compulsory.

i
1 1
1 1
1 1
1 1
i :
v 2. The question paper consists of 34 questions divided into 4 sections, A, B, C and D. Section - A comprises of 10 !
! questions of 1 mark each. Section - B comprises of 8 questions of 2 marks each. Section-C comprises of 10 |
] questions of 3 marks each and Section-D comprises of 6 questions of 4 marks each. ;
1 1
v 3. Question numbers 1 to 10 1in Section-A are multiple choice questions where you are to select one correct option out of §
i the given four. i
1 1
i1 4. There is no overall choice. However, internal choice has been provided in 1 question of two marks, 3 questions of
E three marks each and 2 questions of four marks each. You have to attempt only one of the alternatives in all such E
' questions. '
i :
1 5. Use of calculators is not permitted. 1
1 1
L o e e e e e e e e e e -1
Section - A
Question numbers 1 to 10 carry 1 mark each. 5
1. Euclid’s Division Lemma states that for any two positive integers
a and b, there exist unique integers ¢ and r such that a = bq +r, 21
where, r must satisfy.
@1<r<b BY0<r<b -
()0 Er<b d)0o<r£b o
2. In Fig. 1, the graph of a polynomial p(x) is shown. The number
of zeroes of p(x)is
(@) 4 (b) 1
(c) 2 d) 3
3. In Fig. 2, if DE || BC, then x equals
(@) 6 cm (b) 8 cm
(¢) 10 cm (d) 12.5 cm
4. Ifsin3q =cos(q - 6°), where (39) and (q - 6)° are both acute angles,
then the value of q is J
(a) 18° (b) 24° B
(c) 36° (d) 30°
2. 2
5. Given that tanq = L, the value of £2°¢¢ 2q SeC G s
\/g cosec °Q t+sec 2 q
1 1
(@) -1 (b) 1 © ) - -
2 2
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In Fig. 3, AD = 4 cm, BD = 3 cm and CB = 12 cm, then cot q A
equals

3 5
a) — b) —
(@) 1 ( )1 5

4 12 0°\ p
c) — d) —= o
(©) 5 (d) 7 q 90"

. . 147 . . c . B

The decimal expansion of 190 will terminate after how many Fig. 3

places of decimal?

(a) 1 (b) 2 (c) 3 (d) will not terminate
The pair of linear equations 3x +2y =5; 2x - 3y =7 has

(@) One solution (b) Two solutions (¢) Many solutions (d) No solution

If sec A =cosecB = 175, then A + B is equal to
(a) zero (b) 90° (c) <90° (d) >90°

For a given data with 70 observations, the ‘less than ogive’ and ‘more than ogive’ intersect at (20.5, 35).
The median of the data is

(a) 20 (b) 35 () 70 (d) 20.5

Section - B

Question numbers 11 to 18 carry 2 marks each.

11.
12.

13.
14.

15.

16.

17.

Is 7 X 5 X 3 X 2 +3 a composite number? Justify your answer. 5= x+y >
Can (x—2) be the remainder on division of a polynomial p(x) by 1 1
(2x+ 3)? Justify your answer.
In Fig. 4, ABCD is a rectangle. Find the values of x and y. x—y 8
If7sin%q +3cos®q = 4, show that tanq = L

\/?: \ \/

OR A 12 > o
. o Fig. 4
Ifcot = E, evaluate (2+2sinq) - sinq) A
(1 +cosqQ)(2- 2cosq)
In Fig. 5, DE||AC and DF || AE. Prove that FE _ E D
B BE
In Fig. 6, AD” BC and BD = ;CD. Prove that 2C4% =2AB* + BC*.
A B F E c
Fig. 5
B D c
Fig. 6
The following distribution gives the daily income of 50 workers of a factory:
Daily income 100-120 | 120-140 | 140-160 | 160-180 | 180 -200
Number of workers 12 14 8 6 10

Write the above distribution as less than type cumulative frequency distribution.
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Find the mode of the following distribution of marks obtained by 80 students:

Marks obtained 0-10 10 -20 20 -30 30 -40

40 - 50

10 12 32

Number of students 6

Section — C

Question numbers 19 to 28 carry 3 marks each.

19. Show that any positive odd integer is of the form 4¢ + 1 or 4¢ + 3 where ¢ is a positive integer.

20.

21.

22.

23.

24.
25.
26.

217.

28.

Prove that i 1s irrational.

OR
Prove that (5 - \/5) 1s irrational.

A person can row a boat at the rate of 5 km/hour in still water. He takes thrice as much time in going

40 km upstream as in going 40 km downstream. Find the speed of the stream.
OR

In a competitive examination, one mark is awarded for each correct answer

A
while L mark is deducted for each wrong answer. Jayanti answered 120 E
questions and got 90 marks. How many questions did she answer correctly?
If a, b are zeroes of the polynomial x*- 2x - 15, then form a quadratic N
polynomial whose zeroes are (2a) and (2b).
Prove that (cosecq - sinq)(sec( - cos() = ; ; = c
tang +cot( Fig. 7
If cosqg +sinq =\/§COSC], show that cosq- sinq = J2sin g. A
In Fig. 7, AB"BC, FG"BC, and DE ™ AC. Prove that DADE ~ DGCF.
In Fig. 8, DABC and DDBC are on the same base BC and on opposite c
sides of BC and O is the point of intersection of AD and BC.
Prove that M = ﬂ. B
area(DDBC) DO

Find mean of the following frequency distribution, using step-deviation Fig. 8 D
method: '

Class 0-10 10 - 20 20 -30 30 — 40 40 - 50

Frequency 7 12 13 10 8

OR

The mean of the following frequency distribution is 25. Find the value of p.

Class 0-10 10 — 20 20 -30 30 — 40 40 - 50

Frequency 2 3 5 3 P
Find the median of the following data.

Class 0-10| 10-20| 20-30| 30-40| 40-50 | 50-60 | 60-70| 70-80 | 80-90| 90-100
Frequency | 5 3 4 3 3 4 7 9 7 8
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Section - D

Question numbers 29 to 34 carry 4 marks each.
29. Find other zeroes of polynomial p(x) = 2x* +7x7 - 19x? - 14x +30 if two of its zeroes are J2and -4/2.

30. Prove that the ratio of the areas of two similar triangles is equal to the ratio of the squares of their
corresponding sides.
OR

Prove that in a triangle, if the square of one side is equal to the sum of the squares of the other two
sides, then the angle opposite to the first side is a right angle.

31. Prove that: secqttang- 1 = cos.q
tanqg-secq+l 1-sinq
OR
o_ _ o_ .9 ° . 9 o
Evaluate: secqcosec(90°-q) - tangcot(90°-q) +sin“55°+sin~ 35
tan10°tan20°tan 60°tan 70°tan 80°
2 -
32. Ifsecq+tanq = p, prove thatsinq = p 1.
P?+1

33. Draw the graphs of following equations: 2x - y =1,x +2y =13 and
(2) find the solution of the equations from the graph.
(1) shade the triangular region formed by the lines and the y-axis.
34. The following table gives the production yield per hectare of wheat of 100 farms of a village:

Production yield in kg/hectare 50-55 55-60 60-65 65-70 70-75 75-80
Number of farms 2 8 12 24 38 16

Change the above distribution to more than type distribution and draw its ogive.

Solutions
Section - A
1 (c)
2 (b)
3. (©) * DE||BC,DADE ~DABC b AD _ DE or 2.4 or x =10 cm
AB  BC 5 «x
4. () cos (90-3g) =cos(@-6) P 90-3g=09-6 or 49 =96 or q = 24°
2
10
| 32 ELO
5 © Cosec2q-sec2q_1+cot2q-1-tan2q_ () gSQ _8. 3 _1
cosec °q tsec“q cot“q tan - q 2+(\/§)2 +§EL9
&3 g
6. ) AB:\/AD2+DBQ:\/42+32=5cm p cotq=%=E
AB b
7. (d)
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8. (@) “a =§, b—l =_ 2, LI} b—l \ it has a unique solution
as 2 by 3 as b
9. (b) secA =cosecB P cosec(90- A)=cosecB P 90-A =B or A+ B = 90°
10. (d)
1x10=10
Section - B
11. TX5X3X2+3 =37 X5Xx2+1)
=3 x71 .. () (1)

By Fundamental Theorem of Arithmetic, every composite number can be expressed as product of
primes in a unique way, apart from the order of factors.

\ (2)is a composite number (1)
12. In case of division of a polynomial by another polynomial, the degree of remainder (polynomial) is

always less than that of divisor. (1)

\ (x - 2)cannot be the remainder when p(x)is divided by (2x+3) as degree is same. (1)
13. Opposite sides of a rectangle are equal

\' x+y=12 (1) and x-9y=8 . (17) (1)

Adding (¢) and (i7), we get2x =20 orx = 10 (')

and y=2

\ x=10,y=2 (Y2)
14. 7sin®q+3cos®q=4or3(sin®q+cos®q) +4sin?q =4 (1)

. 1
=} sin?q=—-
977
b sinq=; b q=30° (%)

\ tanq =tan30°= (2)

1
V3

OR
cotq= 185 (given)

2(1 +sinq)(l - sinq) _1- sin”q =c052q _

Given expression = =cot q (1)
P 2(1 +cosq)(l - cosq) 1-cos’q sin’q
2
abo _ 225
_a@50’_ (1)
e8 g 64
BE _ BD .
15. DE||AC b — = ...(1) (ByBPT %
I 0 DA @) (By ) ()
Similarly, DF||AE b BF _BD .. (1) (V%)
EF DA
From (i) and (1), BE _ BF or CE _FE 1)

EC EF  BE BF
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16.

17.

18.

Let BD =x
In right triangle ADC, CD = 3x

CA? = CD? + AD?

and in right DABD,

AB? = AD? + BD?

AD? = AB?>-BD?

Substituting (z2) in (2),
CA? = CD? + AB? - BD?
o) CA? = 9x®> + AB? —x°?

or 2CA?*=24B% + 2(9x* —x?) = 24B% + BC?

o) 92CA?% = 24AB? + BC?

CBSE Sample Question Paper “

(i) (Y + V%)

(- BC = 4x) 1)

@)

Less than

Daily Income 190

140

160 180 200

Number of workers 12

26

34 40 50

Modal class = 30 -40

\ Mode=30+§2-12'

10 =30+ 6.25 = 36.25

(2)
(1+Y%)

Section - C

19.

20.

Let a be a positive odd integer

By Euclid’s Division algorithma = 4¢q + r
where ¢, r are positive integersand 0 £7 < 4
\ a=4q or 4¢+1 or 4¢+2o0r4q+3
But 4g and 4¢+2 are both even

P aisoftheform4¢+1 or4q+3

o3

Let === =x where x 1s a rational number

5
] 24/3 =5« or \/§=52x

) . . bx
Asx is arational number, so is o

@
(*2)
(*2)

@

..(0) 1)

(*2)

\ /3 is also rational which is a contradiction as+/3 isan irrational (1)

\ 253 is irrational.

OR
Let5-4/2 = y, where y is a rational number

\ 5—y=x/§

Asyisarational number, sois 5 -y

(*2)

(i) 1
(2)

\ From (i), \/§ is also rational which is a contradiction as \/§ is irrational 1

\ 5- \/§ is irrational
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21. Let the speed of stream be x km/h
\ Speed of the boat rowing
upstream = (5 —x) km/hour
downstream = (5 + x) km/h
\ According to the question,
40 _ 37 40
5-x b+«
P B +x)=3(5- x)
P 4x =10 P x=25
\ Speed of the stream = 2.5 km/h
OR

Let the number of correct answers be x.

\'" Wrong answers are (120 —x) in number.
\ x-;(IQO-x)=90

p f"))2x=150 p x =100

\ The number of correctly answered questions = 100
22. px)=x"-2-15 (i)
Asa,barezeroesof (i), P a+b=2 and ab=-15

zeroes of the required polynomial are 2a and 2b

\ Sum of zeroes = 2 (a +b) =4
Product of zeroes = (2a)(2b) = 4(ab) =4 (-15) = - 60
\ The required polynomialisx ? - 4x - 60
23. LHS can be written asge.1 - sinq% L cosqg

esmgq gecosq
_ (L-sin*q)(I - cos®q)

- =sin(.cosq
sinqcosq
_ _sing.cosq  _ 1
sin®q +cos?q sin”q 4 cos?q
singcosq sinqcos(
S
tang +cot(
24. sinq +cosq =\/§cosq [ SiDQ(\E- I)cosq
or sinq:mcosq
2 +1)
or sinq = 084 p cosQ - sinq =\/§sinq
V2 +1
25. Inright DABC, bA +bC =90° ..(1)
Also, in right DADE bA+D2=90° (1)

From (i) and (i7), we have

(*2)
(*2)

@

(*2)
(*2)

(*2)
@

@

(*2)

(*2)
(*2)

1
@
(*2)

@
@

(*2)

@
1

@

@

Fig. 9
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bA +bC =bA +b2 (Y2)
or bC =b2 (*2)
Now in DADE and DGCF
DPAED =BGFC (each 90°)
b2 =bC
\ DADE ~ DGCF (By AA similarity) (1)
26. DrawAL" BC and DM " BC A (%%)
D' s AOL and DOM are similar (By AA similarity)
40 _ AL 6 T w
DO DM
lBC AL ’
Area(DABC) _ 2 ' _ AL _ A0 [using (1] g @)
Area (DBCD) lBC.DM DM DO Fig. 10
2
27.
Class 0-10 10 -20 20 -30 30 - 40 40 - 50
Class marks (x;) 5 15 25 35 45
Frequency (f;) 7 12 13 10 8
4 =%~ 25 -2 -1 0 1 2 (1)
' 10
fid; -14 -12 0 10 16
Sf; =50,Sfidi = 0 (*2)
§=A.M+Sfi‘?i'1o=25+o=25 (1%%)
S
OR
Class 0-10 10 -20 20 - 30 30 - 40 40 - 50
Frequency (f;) 2 3 5 3 b
Class marks (x;) ) 15 25 35 45 1)
fix; 10 45 125 105 45p
Sf; =13+ p, Sfix; =285 +45p
Mean = 25 (given) (1)
M=25 P 25 X (13 +p) =285 + 45p
13+ p
P 20p=40 P p=2 1)
28.
Class 0-10 | 10-20 [ 20-30 [30-40 | 40-50 [50-60 | 60-70 | 70-80 | 80-90 [90-100
Frequency 5 3 4 3 3 4 7 9 7 8
Cumulative | 5 8 12 15 18 22 29 38 45 53 (V%)
Frequency
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Median Classis 60— 70

(*2)

an 0
95- of =
Median =1+ 2" (4)
=60+200°220 19260+ 22 =60 + 6.43= 66.43 (1+ 1)
e 7 o 7
Section - D
29. px)= 2t +7x7 - 19x% - 14x +30
Since /2 and - /2 are zeroes of Pplx) (1)
\ (x +\/§)(x - \/5) orx? - 2 is a factor of p(x)
Now, we divide p(x) by x? - 2 to obtain other zeroes.
ox % +7x - 15
x?- 2) 9t +7x7 - 19x2 - 14x +30
_ 2X4 ¥ 4X2
7x° - 15x7% - 14x +30
Vi + 14x (1%)
- 15x 7 +30
+15x7 +30
0
Now, 2x2+7x-15=22+10x - 3x - 15 (%)
=2x(x +5) - 3(x +5)= (x + 5)(2x-3) (1)

\ other two zeroes of p(x) are Z and -5

30. Given: Two triangles ABC and PQR such that DABC~DPQR
.2 .2
ar (DABC) _@1BY’ _@8C 8 _agid ¢

To Prove: T T =¢ :
ar (DPQR) PQ 5 ORgz éeRPg

Construction: Draw AM " BC and PN QR.
P

Q

Fig. 11
Proof : ar (DABC) —; " BC~ AM

and  ar (DPQR)=;' OR’ PN

(*2)

(*2)

© VK Global Publications Pvt. Ltd.



CBSE Sample Question Paper “

1. .
So ar (DABC) _ 2 BC—AM _BC” AM 0 "
" ar(DPQR) 1. or' PN QRPN
2
Now, in DABM and DPQON,
bB =bQ [As DABC~DPOR)]
and  BAMB =BPNQ [Each 90°]
So, DABM ~DPQN [AA similarity criterion]
Therefore, AM _ 48 ... (1) (1)
PN  PQ
Also, DABC~DPQR [Given]
So, AB_BC_CA (i) (%)
PO QR RP
Therefore, ar(DABC) _ 4B . AM [From (2) and (:22)]

ar(DPQR) PQ PN
.2
_AB. AB _ @B Y
PQ PQ §PQp
.2 .2
ar (DABC) _@ABG _gBCO _ald ¢

TP X I (%)
ar (DPQR) &PQy &OQRy éRPg

[From (12)]

Now using (i2z), we get

OR
Given: A triangle ABC in which AC 2 = AB® + BC®. (V%)
To Prove: DB =90°. (%)
Construction: We construct a D POR right-angled at Q such that PQ = AB and QR = BC. (")

Proof: Now, from DPQR, we have,
PR? = PQ2 + QR2 [Pythagoras Theorem, as DQ =90°]

or, PR? = AB® + BC? [By construction] ()
But AC? = AB%*+ BC? [Given] ()
So, AC?*=PR? [From (i) and (ii)]
\ AC =PR ...(111)
Now, in DABC and D POR,
AB = PQ [By construction] A p
BC = QR [By construction]
AC = PR [Proved in (ii1)] (Y2)
So, DABC @D PQR [SSS congruency]
Therefore,
PB=DQ (CPCT) ¢ e @
But BQ=90° [By construction]
So, bB =90° (2)
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_ secq+tan(- 1 _secq +tan( - (sec‘?q - taan)

31. LHS @
tang - secq +1 tang - secq +1
_ (secq+tanq)[l - secq +tan(q] — secq+tanq = 1 +sinq (1+1)
(1-secq+tanq) cos(
. o a2 9
_d +sm'q)(1 sinq) _ 1 .sm q _ c.os q _ cosq — RHS (1)
(1 - sing)cosq (1-sing)cosq (1-sing)cosq 1-sing
OR
=+ cosec(90°-q) =secq, cotg(90°-q)=tanq, sin55°=cos(90°- 55°) =cos35H° 1)
andtan 80°=tan(90°- 10°) =cot 10°, tan70°=tan(90°- 20°) =cot 20°, tan60°= V3 1)
24 2 -2 o 2 o
Given expression becomes (sec”@- tan”g) *(sin " 357 +cos” 357) 1)
tan10°cot 10°tan 20°cot 20°+/3
I1+1_ 2
=S = (1)
NEIE]
2 2
32. RHS =/ ~1-(ccqttang) -1 (*2)
p2 +1 (secq+tanq)® +1
_ sech +tan2q +2secqtanq- 1 _ 2tan2q +2secqtan( (1)
sec?q+tan?q+2secqtang +1  2sec?q +2secqtan(
sinq
_ 2tanq(tanq +secq) _tanq _ cosq (1+1)
2secq(secq +tanq) secq 1
cosq
= singcosq _ sinq = LHS (%)
cosq
33. Graph 2)
X 0 1 3
y=2x-1 -1 1 5
5 0 3 13
_13-x| 65 5 0
2
X -6
5
()x=3,y=5 Fig. 13 1)
(1) shaded region is shown in figure. 1)
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34.

Classes Frequency Cumulative Frequency More than type
50-55 2 50 or more than 50 100
55-60 8 55 or more than 55 98
60-65 12 60 or more than 60 90
65-70 24 65 or more than 65 78
70-75 38 70 or more than 70 54
75-80 16 75 or more than 75 16

Y 1)
(50, 100)
100 O~g (5. 98)

O 1 1 1 1 1 1 1 1 1 (3)
10 20 30 40 50 60 70 80 90 100
Yield in kg/hectare
Fig. 14
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Mathematics

Model Question Paper (Solved) -1
Summative Assessment - |

Time: 3 to 3% hours Maximum Marks: 80
iy f
i General Instructions: As given in CBSE Sample Question Paper. E
1

Section - A

Question numbers 1 to 10 carry 1 mark each.

1. After how many decimal places will the decimal expansion of the number terminate?
(a) 4 (0) 3 (c) 2 @)1
2. The largest number which divides 318 and 739 leaving remainder 3 and 4 respectively is
(a) 110 (b) 7 (¢) 35 (d) 105
3. If one zero of the quadratic polynomial 4x* +kx - 1is 1, then the value of k is
(@) 5 (b) -5 (3 (d) -3
4. The pair of equations x +2y+5 =0 and 3x +6y+15 =0 has
(a) a unique solution (b) no solution
(¢) infinitely many solutions (d) exactly two solutions
5. 1£D4BC ~DPOR, “PABC) _ 9 b — 8 em, then 4B is equal to
ar(DPOR) 4
(@) 14 cm (b) 8 cm (¢) 10 cm (d) 12 cm
6. IfcosA = :, then the value of sin A4 is
3 3 4 5
a) — b) = c) — d) =
(@) 1 (0) - (©) 5 (d) 1
7. The value of (tan10°tan15°tan 75°tan 80°) is
1
(@) 0 (0) 1 ()2 (d) 3
. .1 _3 .
8. Given thatsina =— and cosb = 5 then the value of (a +b) is
2
(a) 90° (b) 60° (c) 75° (d) 45°
9. The value of (sin60°+c0s60°) — (sin 30° +cos30°) is
(a) -1 )0 ()1 (d) 2
10. For the following distributions
Class 0-5 5-10 10-15 15-20 20-25
Frequency 10 15 12 20 9
the sum of lower limits of the median class and modal class is
(a) 15 (b) 25 (¢) 30 (d) 35
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Section - B

Question numbers 11 to 18 carry 2 marks each.
11. Isthere any natural number n for which 4" ends with digit 0? Give reason in support of your answer.

12. Write a quadratic polynomial sum of whose zeroes is 23 and their product is 2.

OR

Ifa, bare zeroes of the polynomial 8x? +5x +2, find the value ofl +é.

a

13. The line represented by x =9 is parallel to the x-axis. Justify whether the statement is true or false.

14. In Fig. 1, DE || AC and BE =E. Prove that DC || AP.
EC CP

A R

P

D
0
B E c P Q
Fig. 1

15. In Fig. 2, if PQ||RS, prove that DPOQ ~ DSOR. Fig.2 S

16. 1£3cotq = 4, find the value of 2318 9€0Sq.
5sinq +3cosq

17. Isittrue to say that the mean, mode and median of grouped data will always be different? Justify your
answer.

18. Find the mean of first five prime numbers.

Section - C

Question numbers 19 to 28 carry 3 marks each.
19. Prove that +/3 is irrational.

OR
Prove that +/3 ++/5 is irrational.
20. Using Euclid’s division algorithm, find the HCF of 56, 96 and 404.

21. Find the zeroes of the quadratic polynomial 5x? — 4 — 8 and verify the relationship between the zeroes
and the coefficients of the polynomial.

22. Represent the following system of linear equations graphically:
x+y-5=0;, 2x-y-5=0.
From the graph, find the points where the lines intersect y-axis.
23. In DABC,if AD is the median, show that AB? + AC? =2(AD? + BD?).

24. Two triangles ABC and DBC are on the same base BC and on the same side of BC in which BA= DD = 90°. If
CA and BD meet each other at E, show that AE. EC = BE. ED.

25. Find the value of sin 45° geometrically.
26. Ifsing+cosq =+/3, then prove thattanq+cotq=1.
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217.

28.
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OR
If BA or BB are acute angles such that cos A =cos B, then show that PA = DB.

Calculate the arithmetic mean of the following frequency distribution, using the step-deviation
method:

Class interval 0-50 50-100 100-150 | 150-200 | 200-250 | 250-300
Frequency 17 35 43 40 21 24
OR
The arithmetic mean of the following frequency distribution is 25. Determine the value of p.
Class interval 0-10 10-20 20-30 3040 40-50
Frequency 5 18 15 P 6

The weight of coffee in 70 packets are shown in the following table:
Weight (mg) 200-201 201-202 202-203 203-204 204-205 205-206

Number of 12 26 20 9 2 1
Packets (f)

Determine the modal weight.

Section - D

Question numbers 29 to 34 carry 4 marks each.

29.
30.

31.

32.

33.

34.

Find all zeroes of 2x* - 9x° +5x2 +3x - 1, if two of its zeroes are (2 + \/g) and (2 - \/g).

Aboat covers 32 km upstream and 36 km downstream in 7 hours. Also, it covers 40 km upstream and
48 km downstream in 9 hours. Find the speed of the boat in still water and that of the stream.

Prove that the ratio of the areas of two similar triangles is equal to the ratio of squares of their
corresponding sides.

OR

Prove that, if a line is drawn parallel to one side of a triangle intersecting the other two sides in distinct
points, the other two sides are divided in the same ratio.

Prove the following:
(1 +cot A - cosecA) (1 + tan A + sec A) = 2.

OR
- g1 +
Prove that: M =cosec( +cot Q.
cos+sing- 1
Evaluate: _sec297 +2cot 8°cot 17°cot 45°cot 73°cot 82° - 3(sin* 38° +sin % 52°).
cosec 61°

Following distribution shows the marks obtained by 100 students in a class:
Marks 10-20 20-30 30-40 40-50 50-60 60-70
Frequency 10 15 30 32 3 5

Draw a less than ogive for the given data and hence obtain the median marks from the graph.
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Solutions
Section - A
1. (b) 53 _ 106 _ 106 — 0.106
2%% (27 5)° 10°
2. (d) 318 - 3= 315,739 -4 = 735; 315 =32 x5 x 7, 735 =3 X b x 72
HCF (315, 735) = 3 X 5 X7
3. (d) Since 1 is the zero
\ 40)2+kﬂ)—120 P 38+k=0 or k=-3
4, © | @l b_2_1 ¢_5_1
ag 3 by 6 3 ¢y 15 3
A “Q =Zl = 6—1, therefore the system of linear equations has infinitely many solutions
ay 2 dg
9
5. (d) As DABC ~DPQR  \ ar (DABC) _ 4B
ar (DPOR) PQ2
.2
4 gPQg P 2 8 2 2
6. () .2
sin A =+1-cos’A = 1-8%2 = /i =§
ebg 25 5
7. (b) tan10°tan15°cot (90°- 75°)cot(90°- 80°) = tan10°tan15°cot 15°cot 10°=1
8. () sina :L P sina =sin45° b a =45°
V2
cosb =\/2§ P cosb=cos30° P b=30°
\ a +b=45°+30°=75°
9. ®) (sin60°+cos60°) - (sin30°+cos?>0°)=@+lj-af+ﬁj=0
2 2582 24
10. 1 @ Class 0-5 5-10 | 10-15 | 15-20 | 20-25
Frequency 10 15 12 20 9
Cumulative Frequency 10 25 37 57 66
Median lies in the class 10-15
Mode lies in the class 15-20
Sum of the lower limit of median and modal classes = 10 + 15 = 25

1x10=10
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Section - B
11. No. 4"=@2%"=2% (1)
p The only prime in the factorisation of 4" is 2
P There is no other primes in the factorisation of 4"
Therefore, 5 does not occur in prime factorisation of 4" (1)
Hence, 4" does not end with the digit zero for any natural number n.
12. Quadratic polynomial
= x >~ (sum of the zeroes) x + product of the zeroes = x 2. 9\3x +2 (1+1)
OR
a,bare zeroes of 3x 2 +5x +2
b a+b=-é=-§,ab=£=g 1)
a 3 a 3
L+l:b+a:—5/3_—5 (1)
a b ab 2/3 2
\ l +l =_ 5
a b 2
13. False, because the line parallel to x-axisis in the form y = a (1+1)
14. In DABC, DE ||AC
\ BD _BE "
DA EC
(Using Basic Proportionality Theorem)
Now, BE _ BC (given)
EC CP
Using () and (i), we have
BD _BC
DA CP
So, in DABP
BD _ BC (from above) (1)
DA CP
p DC||AP  (Using converse of Basic Proportionality Theorem) R
15. In Fig. 4. b
As PQ||RS (Given)
So, br =bS (Alternate angles) 2 (Y2)
b0 =bR (Alternate angles) (Y2)
Therefore, DPOQ ~DSOR  (AA similarity criterion) @ 1)
16. Given, 3 cotq = 4 s
4 _AB Fig. 4

cotq=—="
a 3 BC

AC = AB? +BC?

(*2)
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=42 +3%2 =16 +9 =./25 =5 C (%)

\ sin q =§,cosq=ﬁ
5 5 5 5
' 5 3 g 4 15-12
NOW,SS%nq- 3cosq _ 5 5_ 5 _3_1 q . (1)
5sing +3cosq -3 4.4 15+12 27 9 A 2 B
5 5 5 Fig. 5

Alternate Method,
5sinq 3cosq
bsing - 3cosq _ singq sinq
5sinq +3cosq Hsing 4 3cosq
sinq  singQ
_5-3cotq _5-4 _1

5+3cotq b+4 9

(Dividing numerator and denominator by sin Q)

17. No, it is not always the case. The values of these three measures can be the same. It depends

on the type of data. (1+1)
18. First five prime numbersare 2,3,5,7, 11 (1)

Mean = X = 2¥3¥5+7+11 _28 _ .o a)

5 5
Section - C

19. Suppose, /3 is rational

] V3 = r ,whererands are integersands?® 0 (V%)

S

Letr and s have some common factor other than one, then divide r and s by that common factor and let
us get

J3 = %, whereaand b are co-prime and b * 0 (Y2)
2
b 3="
b 2
b a® = 3b* (i)
b Prime 3 divides a2,
P 3 dividesa ...(w) (Y2)

\'  We can write a = 3k, where £ is some integer.

Puta =3k in (2), we get

(3k)% =3b?
9k? = 3b* p b* =3k*
b Prime 3 dividesb?> b 3 dividesb D) (1)

From (i2) and (i), we have that e and b have common factor 3 which contradicts the fact that ¢ and b are
co-prime.

Therefore, our supposition that V3 is rational is wrong and hence V3 isirrational. (2)
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20.

21.

OR
Suppose, V3 ++/5 is a rational number
Let /3 ++/5 = a, where a 1s rational number
Therefore, V3=a-+hH

Squaring on both sides, we get

(*2)

(*2)

3=a’+5- 2a5
p %a~/5 =a® +2
b =42 (1)
2a
Which is a contradiction as the right hand side is a rational number while V3 isirrational. (1)
Hence, +/3 ++/5 is irrational. 1
Given integers are 56, 96 and 404. 56W
First we find the HCF of 56 and 96. - 56
Applying Euclid’s division algorithm, we get 40
96 =56 " 1 +40 1
Since the remainder 40 * 0, so we apply the division lemma to 56 and 40. 4OW
56 =40"1+16 - 40
Since the remainder 16 * 0, so we apply the division lemma to 40 and 16. 16
40 =16" 2 +8 2
Since 8 * 0, so we apply the division lemma to 16 and 8. 16W
16 =8"2+0 -39
Clearly, HCF of 56 and 96 is 8. 8 (1%%)
Let us find the HCF of 8 and the third number 404 by Euclid’s algorithm. 8%
Applying Euclid’s division, we get
404 =50" 8 +4 10
Since the remainder is 4 1 0. So, we apply the division lemma to 8 and 4. 0
8=4"2+0 50
We observe that the remainder at this stage is zero. 8@
Therefore, the divisor of this stage, i.e., 4 is the HCF of 56, 96 and 404. - 40 (1%)
4
bx®— 4 —8x = bx*—8x -4 2
= 52— 10x + 2 — 4= 5a(x - 2) + 2(x - 2) 4)8
=(x-2) 5x + 2) -8
Zeroes of bx® — 8x —4 are 2,-§ 1)
e 20_8_-(-8) _ (Coefficient of x) (1)

Sum of zeroes =2 +¢- —+=— = =
e bg b 5 (Coefticient ofo)

Product of zeroes = 28e- sZr=___ =

@
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22. Given equation,

I +y-5 =0
y =b-3x
x 0 1 2
y=5-3« 5 2 -1
Second equation 2x-y-5 =10
y =2x-5
x 0 1 2
y=2x-5 -5 -3 -1

Model Question Papers

.(0)

..(id)

Equations (¢) and (i) can be represented graphically as follows:

N e

XA

Fig. 6 (2)
Here, 3x +y-5=0cutsy-axisat (0, 5), and (Y2)
2x—y—>5 = 0 cuts y-axis at (0, -5). (Y2)
23. Draw AE ~ BC A
In right-angled DAED, AD? = AE* + ED? (1)
In right-angled DAEB,
AB? = AE? + BE? = AE? + (BD - ED)?
= AE? + BD? + ED* - 2BD . ED
= (AE? + ED? + BD? - 2BD . ED B ﬁE D ¢

AB? = AD* + BD* - 2BD . ED [Using (i)] .. (i) Flg.7 1)
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In right-angled DAEC,
AC? = AE* + EC? = AE? + (ED + DC)?
= (AE? + ED? + DC? + 2ED . DC

AC?=AD?+ BD? + 2ED .BD (- AD is median) ... (i) 1)
Adding (i) and (u7), we get
\ AB% + AC? = 2A4D? + 2BD?
=} AB? + AC? = 2(AD* + BD?). 1)

24. In DAEB and DDEC
bBAC = BBDC = 90°

PAEB = BDEC (Vertically opposite angles)
\ DAEB ~ DDEC (AA similarity) (1%%)
b AE _ BE (*2)
ED EC Fig. 8
\  AE.EC=BE.ED. (1)

25. In DABC,right-angled at B, if one angle is 45°, then other angle is also 45°.
ie., BA=DC=45°
So, BC=AB (Sidesopposite to equal angles) c (1
Let BC = AB = a
Then by Pythagoras Theorem
AC? = AB* +BC* =a® +a* =24°

\ AC =+2a . @
ide opposite to angle 45° _ BC a A i ®
Now, sin 45° = 2°¢ OPP 8 = = Fig. 9
hypotenuse AC 24
. 1
\ sin 45°=—. 1)
J2
26. sing+cosq= V3 (Given)
or (sing+cosq)® = (\/§)2 (*2)
sin®q+cos®q +2sinqcosq = 3 1)
1 + 2sinqcosq = 3 (sin®q+cos?q) =1
2sinqcosq =2 (%)
p sinqcosq =1 or sinqcosq = sin’q+cos’q
or 1=sm'q+cos q _ .sm q n ‘COS q or 1=Slnq +C?Sq 1)
sinqcosq singqcosq sin(cos( cosq sinq

Therefore, tanq +cotq =1.

OR A
: . . o (*2)
In right-angled DACB,BC =90°, we have
cos A = & = ﬂ (1/2)
Hypotenuse AB
and cos B = Base - BC ol g ()

Hypotenuse AB Fig 10
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We have, cos A =cos B [given]
b AC_BC 4 =BC (2)

AB AB
P BB =DPA [angles opposite to equal sides are equal]. (1)

27. Here, h =50. Let the assumed mean be 4 =125
Class interval Frequency Mid-value o = (x; - A) fi u;
[i X l h
0-50 17 25 -2 -34

50-100 35 75 -1 -35

100-150 43 125 =4 0 0

150-200 40 175 1 40

200-250 21 225 2 42 @)

250-300 24 275 3 72

Sf; =180 S(f;” u;) =85

Thus, we have
A =125, h =50, Sf; =180 and S(f; " u;) =85

Mean, a?=A+:'h'Ml’J
i S
—195+150° SO U_ (19549361) =148.61 )
0 180
OR
We have,
Class interval Frequency Mid-value (f; ~ x;)
i Xi
0-10 5 5 25
10-20 18 15 270
20-30 15 25 375
30-40 b 35 35p
40-50 6 45 270
, (1%)
S =44+p S(f; " x;) =(940 +35p)
\  Mean, X = M (2)
i
(940 +35p) _
(44 + p)

p (940 + 35p) = 25(44 + p)

p (35p —25p) = (1100 — 940)

=} 10p =160 b p=16 (1)
Hence, p =16
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28. We have,
Weight (mg) Number of packets (f)
200-201 12
201-202 26
202-203 20
203-204
204-205 2
205-206 1
Mode =1 +§ef1'f0% h (1)
2fi-Jfo- oo
Here, the modal class is 201-202.
[ =201, f, =26, f, =12, f, =20, h =202- 201 =1
\ Mode =201 +— 26- 12 (1)
2°26-12-20
=201+E =201+0.7=201.7¢g 1)
20
Section - D
29. Sum of zeroes = 2++/3 +2- /3 =4
Product of zeroes = (2 +~/3)2- V/3)=22- (/3)? =4-3 =1
A polynomial whose zeroes are (2 + \/?7) and (2 - \/g) is given by
x%- 4x +1 (1)
So, x? - 4x +1 s a factor of given polynomial.
On dividing 2¢* - 9x® +5x% +3x - 1 by x? - 4x +1, we get
%2 - x-1
x?- 4x +1>2x4 -Ox % +5x% +3x - 1
- ot £ 8x% £ 2x?
-x% +3x% 43
TX 54452 TX (2)
-x%+4x-1
-x%+4x-1
0
Now, 2%-x-1=2%-2 +x-1
=2x(x - ) +1(x - 1)=(x - )(2x +1) (*2)

\ 2t - 9x® +5x 2 +8x - 1 =(x? - 4x +1)(x - )(2x +1)

So, the other zeroes are 1 and - ;

Thus, all zeroes of given polynomial are (2 +x/§), (2- \/g), land - 5

1

(*2)
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30. Let the speed of the boat in still water be x km/h and that of the stream be y km/h. Then,

Speed upstream = (x - y) km/h
Speed downstream = (x + y) km/h

Now, time taken to cover 32 km upstream = hours
xX-)
Time taken to cover 36 km downstream = hours
x +y
The total time of journey is 7 hours
\ 32 + 36 _ 7
X-y x+y
Time taken to cover 40 km upstream =
X -y
) 48
Time taken to cover 48 km downstream =
x +y

In this case, total time of journey is 9 hours.

\ 40 +48

X -9 X+"))

=9

=y and
X -y x +y

32u +36v =7 b 32u+36v-7=0
40u +48v =9 b 40u +48v -9 =0

By cross-multiplication, we have

Put =v in equations (z) and (iz), we get

u _ - _ 1
36" (-9)-48" (-7 327 (-9-40" (-7 32  48-40" 36
p u = - v = 1
- 324 +336 - 288 +280 1536 - 1440
[} i:l:L [} E:E:L
12 -8 96 12 8 96
b L e e
12 96 8 96
b MZE and v=i
96 96
p u:l and v:L
8 12
We have, u=l =} I =l P x-y=8
8 x-y 8
and v=L p L -1 P x+y=12
12 x+y 12

Solving equations (v) and (vi), we getx =10and y =2.

() (V)

...(Gi) (%)

(*2)

.. (uid)
...(1v)

(*2)

@

(V)

(1)

@

Hence, speed of the boat in still water is 10 km/h and speed of the stream is 2 km/h.
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Refer to Q.N. 30 CBSE Sample Question Paper.
OR

Given: A triangle ABC in which a line parallel to side BC intersects other two sides AB and AC at D and

E respectively.

Construction: Join BE and CD and then draw DM * AC and EN ™ AB.
Proof: Area of DADE = E‘i base” heightg
e

(*2)

Fig. 11

@

@

@

(*2)

(*2)

@

@

@

(*2)

2 a
So, ar (DADE) = ; AD”~ EN
and ar (DBDE) = ; DB~ EN
Similarly, ar (DADE) = ; AE~ DM
B
and ar (DDEC) = ; EC™ DM
1 AD~ EN
Therefore, ar (DADE) _ 2 - 4D ..(2)
ar (DBDE) lDB' EN DB
2
1 AE~ DM
and ar (DADE) _ 2 =42 (i)
ar (DDEC) L rer pm EC
2
Now, DBDE and D DEC are on the same base DE and between the same parallel lines BC and DE.
So, ar (DBDE) = ar (DDEC) .. (1)
Therefore, from (i), (2) and (ii7) we have,
AD _ AE
DB EC
LHS = (1 +cot A - cosec A)(1 +tan A +sec A)
:§+C95A_ .l gga—l“_'_smA_'_ 1 0
e sind sinAge cosA cosAg
_ainAd+cosA-10aosA+sinA+10
g sin A ée cos A g
in A+ 212 .
__(smA. cosA)" -1 [o@tb)(@a- b)=a2- b7
sin Acos A
_sin? A +cos® A +2sin Acos A - 1
sin Acos A
_1+2sinAcos4 -1
sin Acos A
_ 2§1nAcosA — 9 — RHS.
sin Acos A
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LHS _ cosq - S.inq +1 — sing Sinq sing (V)
cosq+sinq-1 cosq  sinQ 1

sing sing sinQ

_cotq- 1 +cosecq cotq+cosecq- 1

OR
cosq sinq + 1

()
cotq+1-cosecq cot(- cosecq+1
_ (cot g +cosec q)- (cosec?q- cot2q) M
cot (- cosecq+1
_ (cotq +cosecqQ) - [(cosec( - cot ()(cosecq +cot ()] (V%)
- 2
cot(Q- cosecq +1
(cosecq+cotq)[l - (cosecq - cot q)]
= (2)
cot (- cosecq+1
= (cosec q +cotq) [cotg- cosecq +] =cosecq+cotq = RHS 1)

cot Q- cosecq+1

33. We have,
_sec 297 +2 cot 8°cot 17° cot 45° cot 73° cot 82° - 3 (sin? 38° +sin*52°)
cosec 61°
_ €0sec 00%- 29%) 9 1an (90°- 8°)tan (90°- 17°)" cot 45°" cot 73° cot 82°
cosec61°
- 3[sin? (38°)+cos?(90°- 52°)] (1v%)
= cosec 61° +2tan 82° tan73°" cot 45° " cot 73°cot 82° - 3[sin%38° + cos?38°]
cosec 61°
_Cosec 01”4 o a8 tan78e 17 1+ L g (1%)
cosec 61° tan73° tan82°
=1+2-3=1+2-3=0. @
34. Table 1 Table 2
Marks Number of Students Marks Number of Students
¢ )
10-20 10 Less than 20 10
20-30 15 Less than 30 25
30-40 30 Less than 40 55
40-50 32 Less than 50 87
50-60 8 Less than 60 95
60-70 5 Less than 70 100 (1
N = 100
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Now, plot the points (20,10), (30, 25), (40, 55) (50, 87), (60, 95), (70, 100)
Y

(70, 100)
100+ 0
(60, 95) (=
904
(50, 87)
80t \g;
8
70+ s
0 <
< o
1%}
g 60t 2
.g %) (40, 55)
e e
|
|
401 |
i
30+ !
(30, 25) :
20+ 1
|
|
S SR
i @)
; ; ; L ; ; ; ; ; ;
DA EEaC e R R EREEA CRaREuar AEERSEs, (IESESE: IREEEEl: (SRS ) nEREEEr
Marks
Fig. 12
th th
. . aVo . . ad00o . . .
Median = size of ¢c—+ item = size of (——=+ item = size of (50)" items 1)
€29 €29
Median = 38.3
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Model Question Paper (Solved) -2
Summative Assessment - |

Time: 3 to 3% hours Maximum Marks: 80

[P R A N N R N N N R R N AN SN R N AN AN RN R AN AN SN RN R N AN AN SN R N N AN AN RN R AN N AN RN R N AN AN RN R N AN AN R R AN AN RN R R N AN AN R R N A A i

E General Instructions: As given in CBSE Sample Question Paper. '

T T — 1
Section - A

Question numbers 1 to 10 carry 1 mark each.
1. Iftwo positive integers a and b are written asa=x’y* and b=x? y°; x,y are prime numbers, then HCF
(a,b)1s
(@)xy (b)x°y? ©x7y° d)x?y?
2. The product of a non-zero rational and an irrational number is
(a) one (b) always irrational (¢) always rational (d) rational or irrational

3. If the zeroes of quadratic polynomial ax 24bx +c,ct 0are equal, then

(a) @ and ¢ have same sign (b) b and ¢ have same sign
(¢) @ and ¢ have opposite sign (d) b and ¢ have opposite sign

4. One equation of a pair of dependent linear equations is 3x - 5y =12. The second equation can be
(a)-6x+10y=24 (b) 9x +15y=36 (c)-zx+2y=6 (d)x-2y=4

5. If sides of two similar triangles are in the ratio 4 : 9, then areas of these triangles are in the ratio
(@)4:9 b)2:3 (c) 16 : 81 (d) 81: 16

6. If triangle ABC is right angled at C and sin 4 = \/f, then the value of'sec B is

V3 1
X2 b — d

7. Ifsin A +sin® A =1, then the value of expression (cos® A +cos® A)is
1
(@) 3 (0) 1 () 2 d)3

8. Ifcosa =sin2a and 2a <90°, then the value cot 3a is

(@) 0 )3 ©1 @)L

2tan 30°

9. ——————isequalto
- an?30°
(@) sin 30° (b) sin60° (¢) tan 30° (d) tan 60°
10. If xp, X9, Xg.cuvennnnns , X, are n observations with mean x, then g (x; - x)is
i=1
(@)=1 (b) >0 (c)y=0 d)<0
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Question numbers 11 to 18 carry 2 marks each.

Section - B

11. Using factor tree, determine the prime factorisation of 234.

12. Ifa,bare the two zeroes of the polynomial p(y) = y*- 8y +a and a ? +b? = 40, find the value of a.

OR
On dividing x S 3% tx +2 by a polynomial g(x), the quotient and
remainder were x - 2 and —2x +4 respectively. Find g(x).

13. What type of solution does the pair of equations D E
3.8, l,l— g‘?,x,y 1 0 have?
x o) x )
14. In Fig. 1, DE||BC.
IfAD = 2.4 cm, DB = 3.6 cm and AC = 5 c¢m, find AE. B : C
15. In Fig. 2, PQ = 24 cm, QR = 26 cm, DPAR = 90°, PA = 6 cm e

and AR = 8 cm. Find BOPR.

2 - <o 2
16. Given thattanq= \lf , what is the value of cosee 2q i 5 9,
5 cosec “gq+sec”(

17. Is it correct to say that an ogive is a graphical representation of a

frequency distribution? Give reason. R
Fig. 2

18. In a frequency distribution, the mode and mean are 26.6 and 28.1
respectively. Find out the median.

Section — C

Question numbers 19 to 28 carry 3 marks each.

19. Using prime factorisation method, find the HCF and LCM of 72, 126 and 168. Also show that
HCF x LCM * Product of the three numbers.

20. Prove that3 + \/5 1s an irrational number.

21. If the polynomial x* +2x? +8x? +12x +18 is divided by another polynomial x*+5, the remainder
comes out to be px +¢. Find the values of p and ¢.

22. Five years ago, Nuri was thrice of Sonu’s age. Ten years later, Nuri will be twice of Sonu’s age. How old
are Nuri and Sonu?

OR

Taxi charges in a city consist of fixed charges and the remaining

depending upon the distance travelled in kilometres. If a person A D E
travels 70 km, he pays ¥ 500 and for travelling 100 km, he pays X 680.

Express the above statements with the help of linear equations and

hence find the fixed charges and rate per kilometer. L M

23. In Fig. 3, M is mid-point of side CD of a parallelogram ABCD. The
line BM is drawn intersecting AC at L and AD produced at E. Prove
that EL. = 2 BL. Fig. 3
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OR ©
In Fig. 4, DEFG is a square and DBAC =90°. Show that DE® = BD" EC. E
24. Ifthe diagonals of a quadrilateral divide each other proportionally, prove that
it is a trapezium. D .
25. Iftanq +sing =m and tanq - sing=n, show that (m? - n%)=4/mn.
T
OR B G A
Iftanq +1 = /2, show that cos(q - sinq =\/§sinq. Fig. 4
26. Find the value cos30° geometrically.
27. Find the mode for the following data:
Classes 10-20 [ 20-30 | 30-40 | 40-50 | 50-60 | 60-70 [ 70 - 80
Frequency 4 8 10 12 10 4 2
28. The median of the distribution given below is 14.4. Find the values of x and y, if the total frequency is 20.
Class Interval 0-6 612 12 -18 18 -24 24 -30
Frequency 4 X 5 y 1
Section - D

Question numbers 29 to 34 carry 4 marks each.
29. The remainder on division of x> +2x? +kx +3 by x - 3 is 21, find the quotient and the value of k.
Hence, find the zeroes of the cubic polynomial x* +2x? +kx - 18.
30. Draw the graph of the following pair of linear equations
x +3y=6
2x - 3y=12
Hence, find the area of the region bounded by the linesx =0, y =0 and 2x - 3y=12.
31. State and prove converse of Pythagoras theorem.
OR

Prove that the ratio of areas of two similar triangles is equal to the ratio of the square of their
corresponding sides.

tanq , cotq
I-cotq 1-tanq

32. Prove that: =1 +sec( cosecq.

OR
- +
Prove that: secd-1 + sec A+l = 2 cosec A.
sec A +1 secA-1

33. Evaluate: §COSEC2580- gcot 58°tan 32°- Ztan 13°tan 37°tan 45°tan 53°tan 77°.

34. The mean of the following frequency table is 53. But the frequencies f; and f, in the classes 20-40 and
60-80 are missing. Find the missing frequencies.

Age (in years) 0-20 20-40 40-60 60-80 80-100 Total
Number of people 15 fi 21 fo 17 100
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Solution

Section - A

(d)

()

(@)

Ll I I

()

As —=—=-—=3, therefore the pair of linear equations is dependent.

Aoy 2 (o

. 2
area of first triangle eto _ 16 _ 16 - 81

area of second triangle 89 o 81

(d)

AC? +BC? = AB?

b AC? +(/3)* =2

&

=} AC? =4-3=1

Alternate method

sin A :ﬁ =sin 60°

sec B =sec30°=—

b AC=1 b secB=A—B=i
BC 3

Fig. 5
P A=60°P B=90°-60°=30°

2
V3

sin A +sin?A4 =1

cos? A +cos A =cos® A +(cos? A)? =sin A +sin® 4 =1 (.

b sinA=1-sin?A4=cos®A4
cos? A =sin A)

(@)

cosa =sin2a b
b a=90°-2a b

cosa =cos (90°- 2a)
3a =90° b a =30°

So, cot3a =cot3” 30°=cot90°=0

()

2tan 30° J3

1-tan230°

el o

1'97?

2

evd g

=22 = /3 =tan60°

10.

nx - nx =0

1x10=10

© VK Global Publications Pvt. Ltd.



Model Question Papers “

11. 2
234 < 3
117 < 3 )
39 <
13

Section - B

\ 234=2x3x3x13=2%x32x13 1)
12. p(y) =y*- 8y+a
a+b=-08 g ab=%=q 1)
1 1
aZ+b?=40 b (@ +b)?-2ab =40
87-2 a=40 =) -2a=-24 b a=12 (1)
OR

As we know,
Dividend = Quotient " Divisor + Remainder

So, we have,
X7 - 3P+ +2=(x -2 g(x)+(- 2x +4) (2)

b X7 - 3% +x +2+2 - 4=(x - 2) g (x)
b x7 - 3% +%x-2=(x - 2) g (x)

x3-3x2 +3x -2

\ x) = 1
g (x) -9 ()
Now we divide x* - 8x% +3x - 2byx - 2.
x%-x+1

x-?) x3-3x2+3x -2

x> - 9x2
) +
- x? +3x -2
- x? +92
+ -
x -2
x -2 1)
-+
0
Hence,g(x)=x2-x+l
X o) Xy

Taking 1s w and 1o v, the above equations become

X y
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3u+8v=-1 ...() ()
u-20=2 (7))

Here, ‘Ll:gbil:i:-z} (%)
az 1 bQ - 2
@y by
as by

\ The given system of equations have a unique solution. 1

14. In the given Figure,

AD =2% cm
DB =3% cm, AC =5cm [Given]
Let AE =x cm
Then, EC =(5 - x) cm (*2)
By B.P.T.
AD _ AE
AL A% 1)
DB EC
b 24« b 2-_X Fig. 6
3% b-«x 3 b-x
p 10 - 2x =3x P b5x =10
=} x—150—2 \' AE =2cm ()
15. In DPAR PR? = AP? + AR? (By Pythagoras theorem)
= 62+ 82 =36 + 64 = 100
p PR =10cm @
Now, PQ?+ PR?=(24)? + (10)> = 576 + 100 = 676 .
QR? = (26)° = 676 @
\ PQ? + PR? = QR?
P DPQR is right-angled triangle A 90
p BOPR = 90°. 1)
: 1
16. Given,tanq = R
\/g Fig. 7
tanq —ﬁ :L
BC 5
According to Pythagoras Theorem, A
AC? = AB* +BC*
AC? =12 +(W5)2 =1+5=6 b AC =6
J6
cosec  =— ,secq = — ()
5
.2 .2
@60 269 5.0 30-6 il B
\ cosecq-sec qzé 1 g é\/gaz 5. 5 _24_2 58 (Vet+1)
cosec’q +sec?q 88/602 +68\/6('_52 6+§ 30+6 36 3
I =X 5 5
£, £,
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Alternate method:
cosec 2q - sec? q _ (1 +cot 2q) - (1 +tan? q)
cosec 2q +sec? q (I +cot 2 q)+(1 +tan? q)

@

1
_ cot’q-tan®q _ 5 _24_2 1)
+

2+cot?q+tan?q 9245

17. Graphical representation of frequency distribution may not be an ogive. It may be a histogram. An

ogive is a graphical representation of cumulative frequency distribution. (1+1)
18. Given, Mode = 26.6, Mean =28.1
\ Mode = 3 Median—-2 Mean P 3 Median = Mode + 2 Mean 1)
) Mode +2Mean _ 26.6 +2° 281  26.6 +56.2 _ 82.8
=} Median = = = =
3 3 3 3
Median = 27.6 (1)
Section - C

19. Given numbers = 72, 126, 168
72 = 2% x 32
126 = 32 x 2 X 7
168 =2 x 3 x 7

HCF =2x%x3=6 1)
LCM = 2% x 32 x 7 =504 1)
HCF X LCM = (2 X 3) X (22 x 82 x 7) = 2" x 3% 7
Product of numbers = 23 x 32 x 32 x 2 X 7 X 22X 3 x 7 =27 x 3% x 7? (1)
Therefore, HCF X LCM ! Product of the numbers.
20. Letusassume, to the contrary, that3 + \/§ 1s rational. (2)
That is, we can find co-prime @ and b (b * 0) such that
3+42 =2
b
b \/§=Z-3=a_b3b (1)

. a-3b. . . .
Asa and b are integers, therefore is rational, so 4/2 is rational. (1)

But this contradicts the fact that \/§ is irrational. So, our assumption that 3 +\/§ is rational is

incorrect and we conclude that 3 + /2 is irrational. (Y2)
21. We know that
Dividend — Remainder is always divisible by the divisor. ()

It is given that
xt+9x% +8x% +12x +18

when divided by x? +5 leaves the remainder px +g.

Therefore, x* +2x” +8x% +12x +18 - (px +¢) is exactly divisible by x* +5.
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ie, x*+2%7+8x% +(12- p)x +18 - ¢is exactly divisible by x* +5.
Now,
x%+2x +3

x? +5>9c4 +2x7 +8x% +(12- px +18 - ¢

o +3x% +(12- px

93 +10x (1%2)

3x2+2- px +18-¢
3x 2 +15

2-px-15+18-¢

=@2-px+3-q
Asx*t +2x¢7 +8x7 +(12- p)x +18 - ¢ is exactly divisible by x % +5
So, remainder = 0
P @ px+3-g=0
p 2-p=0and3-¢g=0 P p=2andg=3 1)
22. Let the present age of Nuri be x years and present age of Sonu be y years.
Now, five years ago
Nuri was (x - 5) years and Sonu was (y - 5) years old.
\ According to question, we have
(x-5=3(-5) P x-5=3y-1>5
P x-3y=-15+5=-10
\ x-3y=-10 ()
Again, ten years later,
Nuri will be (x +10) years and Sonu will be (y +10) years.
So, according to question, (x +10)=2(y+10) P x+10=2y+20

\ x-2y=20-10
\ x - 2y=10 ...(i1)
Thus, we have system of equations (¢) and (i) 2)
Subtracting (z2) from (z), we have
x-3y=-10
_x 43 2y=_10
-y=-20 P y=20 (*2)

Putting the value of y in equation (i), we have
x-3"(20)=-10
x-60=-10 P x=-10+60=50 (V2)
Hence, present age of Nuri = 50 years.
and  present age of Sonu = 20 years.
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Let the fixed charges be I x and the remaining charges be X y per km.
According to question

x +70y =500 ..(1) 1)
and x +100y =680 .. (1)
Subtracting (2) from (z), we get

x+ 70y = 500
-x 100y =_-680 1)
_180 _

- 30y=-180 b y=-—=
y V=30

Putting y =6 in (z), we get
x +(70° 6) =500 P x =500- 420 =80

Thus, Fixed charges =380, and Rate =36 per km. 1)
23. In DBMC and DEMD, we have
CM =DM (M 1s the mid-point of CD)
DBCMB =bBDME (vertically opposite BS)
PMBC =BMED (alternate angles) A D E
\ DBMC @DEMD (AAS congruence criterion)
b BC =DE (CPCT) (D) )
Now, in DAEL and DCBL, we have
PALE =DBCLB (vertically opposite BS) : .
DEAL =BBCL (alternate angles)
\ DAEL ~ DCBL (AA similarity criterion) B C
EL _ AE ’ Fig. 9
p L BC (1) 1)
Also, AD =BC (opposite sides of a|| gm) .. (1)
Now, AE = AD +DE =BC +BC (using (2) and (i)
p AE =2BC
From (u), EL _25C
L BC
b EL 9 b gL =98I 1)
BL
OR
To prove: DE® =BD’ EC
In DBAC, bl +D2 +DBAC =180°
[ b1 +D2+90°=180° [- DBAC =90°]
bl +Db2 =180°-90°
bl +b2 =90° (1)
In DGDB, b2 +b4 +b5 =180°
D2 +90°+b5 =180°
b2 +b5 =90° ... (i)

From (i) and (i7)

Pl+D2=D2+D5 b Dl =D5 1)
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24.

25.

Now in DGDB and DCEF

Pl =b5 [Proved above]
b4 =b3 [each 90°]
\ DGDB ~ DCEF [AA similarity criterion]
DG _BD
\ B ... (i) 1)
Also DG =DE = EF (sides of a square) ... (v)
From (i2z) and (iv)
DE _ BD
EC DE
\ DE? =BD" EC (1)
Given: A quadrilateral ABCD. Its diagonals AC and BD meet at the point E such that Af = ]Iif)

To prove: Quadrilateral ABCD is trapezium.

Construction: Draw FG parallel to DC passing through E.
AE _ BE

oof: — =—— (Given)
EC ED

In triangle BDC,

EG||DC (- FG||DC)

BE _ BG . , . Fig. 11

T (Using Thale’s theorem) ... (1) (1)
From (¢) and (z7),

AE _ BG

EC  GC
p EG||AB (Using converse of basic proportionality theorem in DCBA) (1)
p FG||AB
But FG is drawn parallel to DC
So, AB||DC
(Two lines parallel to the same line are parallel to each other)
p ABCD is a trapezium. (1)

We are given tan( +sing =m, and tanq - sinq =, then
LHS = (m? - n*= (tan q +sin g)* - (tan q - sin q)* 1)

= tan®q+sin®q+2tanqsinq- tan®q - sin® q +2 tan q sin q

9 9 9
= 4tanQgsinqg=4 taansin2q=4\/5m q( - cos q):4\/sm q - sin’q (1)
cos>q cos?q
=4Jtan’q - sin®q= 4\/(tanq +sinq)(tanq - sinq) = 4/mn =RHS 1)
OR
We have , tanq +1 =\/§
b sing +1=9 b sing +cosq =
cosq cosq
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=} sing +cosq —\fcosq ..(2) (1)
=} (sing +cosq (\fcosq
P sin?q +cos®q +2sinqcosq = 2cos?q
=} cos?q - sin®q = 2sinqcosq
=} (cosq +sinQ)(cos( - sinQ) =2sin(.cosq
P cos( - sing :7?sinqcosq
smq +cosq
b cosq-sing :W [+ using (i)] a)
p cosq - sing =+/2sinq 1)

26. Consider an equilateral triangle ABC with each side of length 2a. As each angle of an equilateral
triangle is 60° therefore each angle of triangle ABC is 60°.

Draw AD” BC. As DABC is equilateral, therefore, AD is the bisector of DA and D is the mid-point of BC.
A

\ BD=DC =aand DBAD =30° 1)
By Pythagoras theorem, we have
AD*+BD? = AB? 30°( 30°
2a 2a
AD%*+4® = (20> b AD? =34°
P AD =+3a s0° 60° 1)
In right triangle ADB, we have B C
E B e
cos?>0°=@ ~v3a P cos30°=— 9 1)
AB  2a 2
27.
Classes Frequency
10 —20 4
20 - 30 8
30 -40 10 (fo)
40 — 50 12 (f1)
50 — 60 10 (f2)
60 - 70 4
70 — 80 2
Here, Modal class = 40 — 50, and
[ =40, h=10f1=12 fo=10,f,=10 1)
\ Mode —l+§ f° & (1)
f1 -fog
_ 40+ 8 12-10 % 10
€27 19-10- 10
_40+2£_40+5 45 1)
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28.

1

Class Interval Frequency Cumulative Frequency
0-6 4 4
6-12 X 4 +x
12-18 5 9+«
18 -24 y 9+x+y
24 - 30 1 10 +x +y
It is given that n =20
So, 10 +x +y =20, e, x+y=10
It is also given that median = 14.4
which lies in the class interval 12 - 18.
So,l=12,f=5,¢f=4+x,h=06
Using the formula
(;;wl - cfg
Median = [ +¢ 2 “h
s
a
We get, 14.4 =12 + B0 (105,
e 2
or 144=12+27%%  or x=4 ..(Gd)
€5 o
From (:) and (i), y =6
Section - D

@

@

29.

Let  p(x)=x"+2x* +kx +3
Then, p@B)=3"+2" 3% +3k+3 =21
p 27+18+3k+3=21 P 3k=-27 P k=-9
Hence, the given polynomial will become x S +9x2-9x +3
Now,

x%+5x +6

X - 3>x3+2x2— 9x +3

_x3¢3x2
5x2- 9x +3
- Bx? o 15x
6x +3
- 6%118
21

@
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So, x2+92x% - 0x +3=(x2 +5x +6)(x - 3) +21

Also, x2+bx+6 =x2+3x +2x +6
=x(x +3)+2(x +3) = (x +3)(x +2)

\ xP+2x%-9x +3=(x - 3)(x +2)(x +3) +21

\ 22 +2%2-9x-18 = (x - 3)(x +2)(x +3)

So, the zeroes of x ® +2x?% - 9x - 18 are 3, -2, -3.

30. We have,
x +3y=6
2x - 3y =12
From equation (i), we have
x =6 - 3y
x 3
)
From equation (i2), we have
2x =12 + 3y
2
5 6 0
y 0 -4

()
...(id)

Model Question Papers m

@)

@

@

(*2)

(*2)

Plotting the points (3, 1), (0, 2), (6, 0), (9, 2) and (0, — 4) on the graph paper with a suitable scale and
drawing lines joining them equation wise, we obtain the graph of the lines represented by the

equations x +3y =6 and 2x - 3y =12 as shown in figure.

Y

8..
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It is evident from the graph that the two lines intersect at point (6, 0).
Area of the region bounded by x =0, y =0 and 2x - 3y =12.
= Area of DOAB =;'OA' OB=;'6'4=125q.units. (1)

31. Statement: In a triangle, if square of one side is equal to sum of the squares of the other two sides,
then the angle opposite to the first side is a right angle. 1)

Given: A triangle ABC in which AC? = AB? + BC?.

To Prove: BB =90°.

Construction: We construct a DPQR right-angled at Q such that PQ = AB and QR = BC (*2)
A P
c H B R H Lq
Fig. 14

Proof: Now, from DPQR, we have,
PR* = PQ* + QR

[Pythagoras theorem, as DQ =90°]

or, PR? = AB® + BC? [By construction] ()
But AC? = AB® + BC? [Given] ...(10)
So, AC%*=PR? [From (i) and (ii)] D)
\ AC =PR (1)
Now, in DABC and D PQR,

AB = PQ [By construction]

BC = QR [By construction]

AC = PR [Proved in (i2)]
So, DABC @D PQR [SSS congruency] 1)
Therefore, bB =bQ [CPCT]
But b =90° [By construction]

So, bB =90° (*2)

OR
Refer to CBSE Sample Question Paper Q. N. 30.
32. tang cotq_ - 1 +secq cosecq
1-cotq 1-tang
sinq cos(
L.ILS. =_tang , <ot - cosq ,_sing (V%)
l-cotq 1-tang ,_cos(Q |- Sing
sinq cos(
sinq cos(
—__ cosq + sinq_ _sing ., ' sin q +c'osq . cosq' (1)
sing - cosq cosq-smng cosq sing-cosq sing cosq-sin(
sinq cos(

© VK Global Publications Pvt. Ltd.



Model Question Papers m

sin”q cos?q _ sin®q - cos®q

= : . : : : 1
cosq(sing - cosg) sinq(sing- cosq) cosgsing(sing - cosq)
_(sinqQ - cosq)(sin” g +sin gcosq +cos”q) (1)
= 2
cos(.sinq(sin( - cosq)
:(sian +cos?q +sinqcos() _ 1 +sinqcosq (%)
cos(.sinq cos(.sing
= ! — + s'mQCosq =1+secq cosecq = RHS (Y2)
cosQ.sing sing.cosq
OR
sec A -1 + sec A +1 —9 cosec A
sec A +1 sec A -1
1 1 1 ‘1 1-cosA 1 +cos A
LS _ |cos A 4+ |cos A _ cos A N cos A (1)
1 +1 1 -1 1 +cos A 1-cos A
cos A cos A cos A cos A
_ l-cosA+ 1+cos A (V%)
1 +cos A 1-cos A
- - + +
_ 1-cosA, 1-cosA + 1+cosA., 1+cos A (On rationalising) (V%)
l+cosA 1-cosA 1-cosA 1+cosA
_ (- cos A)2 . (1 +cos A)2 _ (1 - cos A)2 + (1 +cos A)2 (1)
1-cos® A 1 - cos®A sin? A sin? A
:1-.COSA +l -l-'cosAzl- cos4+1 +COSA: '2 9 cosec A= RHS (1)
sin A sin A sin A sin A
Alternate Method:
LHS Jsec A -1 +\/secA +1
Jsec A+1  secA-1
_ secA-1+sec A +1 _ 2sec A (1+1)
Jsec A +1sec A-1  J(sec A +1)(sec A - 1)
= QS?CA _2seccd - 2 _ 9 osecd = RHS (1+1)
m tanA sin A4
33. 2 cosec? H8° — 2 cot H8° tan 32° — 2 tan 18° tan 37° tan 45° tan 53° tan 77°
tan 32°=cot(90 — 32)° = cot 58° and tan45°=1
tan53°=cot(90 - 53)°=cot 37°= I
tan 37°
tan77°=cot(90 - 77)°=cot 13°= ! 2)
tan13°

Putting these values in the given expression, we get
1

tan37° tan13°

gcosec2 58° — icot 58°cot h8°- ztanl?ftan 37°x 1 X
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1-2 (.

34. Here X =53

@

cosec’q—cot’q = 1)

@

Age Frequency (f) Mid-point (x)

fx

0-20 15 10

150

20-40 30

N

30 £,

40-60 21 50

1050

60-80 70

fo

80-100 17 90

1530

Total 100

Sfx =2730 +30 f; +70 f, ()

Sfx
3
_2730+30f, +70 f,
) 100
5300 =2730 +30 f, +70 f,
30/, +70 f, =5300 - 2730
30 f, +70f, =2570
3f1 +7f, =257
fitfe=100-15-21-17
fi+ /o =100- 53
fi+ fo =47
Multiply equation (iz) by 3.
3fi +3f, =141
Subtracting equation (i2z) from equation (z), we get
3f1 +7f =257
3fi+3f, = 141

Mean (X) =

53

.. ()

4f, =116
fo=29
Putting f, =29 in (i), we get

=18
\ f1 =18 and f, =29.

@

@

@
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Mathematics

Model Question Paper (Solved) - 3
Summative Assessment - |

Time: 3 to 32 hours

Section - A

Maximum Marks: 80

Question numbers 1 to 10 carry 1 mark each.

1.

Which of the following will have a terminating decimal expansion?

47
(@) E

If the HCF of 65 and 117 is expressible in the
form 65 m — 117, then the value of m is

(@) 4 (b) 2 '\ / \
©1 @) 3 , | ,
The number of zeroes lying between -2 to 2 of it W 2 2
the polynomial f(x), whose graph in Fig. 1 is
(@) 2 t) 3 :
(c) 4 @) 1 Fig. 1
A father is thrice of his son’s age. After twelve years, his age will be
twice of his son. The present ages, in years of the son and the father
are, respectively B
(a) 14, 42 (b) 11, 33
(c) 12, 36 (d) 16, 48
In Fig. 2, DACB~ DAPQ it BA = 6 cm, BC=8 cm, PQ= 4 cm. Then
AQ is equal to
(@) 2 cm (b) 2.5 cm
(¢) 3 cm (d) 3.5 cm e
Ifsing = ; , then the value of (9cot >q +9) is Fig-2
@ )1 ©9 (@ 81
The value of (tan1°tan2°tan 3°..... tan 89°) is
1
(@) 0 (b) 3 (€)1 (d) 2
Given thatsinq = %, then cosq is equal to
b* - a* b b

(@) ») = ) —=—— @) —=—

b a b? _ d2 b? _ Cl2

41
(b) 278 (c)

Y

125 37
129 d) =
441 128
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9.

10.

Ifsing- cosq =0, then the value of (sin *q +cos? q) is

3 1 1
a) 1 b) = ) — d) —
(@) () 1 ( )2 (d) 1
Which of the following cannot be determined graphically?
(@) Mode (b) Mean (¢) Median (d) None of these
Section - B

Question numbers 11 to 18 carry 2 marks each.

11.
12.

13.

14.

15.
16.
17.
18.

Given that HCF (54, 336) = 6, find LCM (54, 336).
If the polynomial 6x*+8x”+17x*+21x +7 is divided by another polynomial 8x*+4x +1, the
remainder comes out to be (ax +b). Find the values of ¢ and b.
Without drawing the graphs, state whether the following pair of linear equations will represent
intersecting lines, coincident lines or parallel lines:
6x-3y+10 =0
2x-y +9 =0
Justify your answer.
OR
Determine the values of e and b for which the following system of linear equations has infinite solutions:
2x - (a- 4)y =2b+1
4x- (a- 1)y =bb-1

In Fig. 3, find the value of x for which DE || AB.

A B
3x+19 3x+4
D E
x+3 X
A
C

Fig. 3

In Fig. 4, it DABE @DACD, show that DADE ~ DABC.
D E
If sin(A + B) =sin A cos B +cos A sin B, then find the value of sin 75°.
Calculate mode when arithmetic mean is 146 and median is 130.
Show that (X, - X)+(Xy - X)*+(Xg- X)+.eeeeeerrrrnn. +(X, - X)=0. £ S
Fig. 4

Section - C

Question numbers 19 to 28 carry 3 marks each.

19.

20.
21.

Use Euclid’s division lemma to show that the cube of any positive integer is of the form 9m, 9m + 1
or 9m + 8.

If pis a prime number, prove that \/Z is irrational.

Find the zeroes of polynomial x? +éx - 2, and verify the relation between the coefficients and the

zeroes of the polynomial.
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22.

23.

24.

25.

26.
27.

28.

Model Question Papers m
OR

Ifa and b are the zeroes of the quadratic polynomial f(x) =3x? - 6x +4, find the value of

& bo® 10,500

b a a bg

Check graphically whether the pair of equations
x+3y=6; 2x-3y=12 2

is consistent. If so, solve them graphically.

In Fig. 5, QR _QT 41 =2 Show that DPQS ~ DTQR. ! 2
QS PR Q S
Fig. 5
In an equilateral triangle ABC, D is a point on side BC such that BD = ;BC. Prove that9A4D? =7AB?.

Ifcosq +sinQ = \/§cosq, prove that cosq - sinq =\/2sin g.

OR
2

-10_ .
T=sing.

Ifsecq +tanq =m, show that T
m-+1g

Find the value of tan 60°, geometrically.

Find the mean for the following data:

Class Frequency
0-10 8
10-20 16
20-30 36
30-40 34
40-50 6
Total 100
Find the median of the following frequency distribution:
Marks Frequency
0-100 2
100 - 200 5
200 - 300 9
300 — 400 12
400 - 500 17
500 — 600 20
600 - 700 15
700 - 800 9
800 — 900 7
900 — 1000 4
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OR

Calculate the missing frequency for the following frequency distribution, it being given that the
median of the distribution is 24.

Class 0-10 10-20 20-30 30-40 40-50
Frequency 5 25 ? 18 7
Section - D

Question numbers 29 to 34 carry 4 marks each.

29.

30.

31.

32.

33.

34.

Students of a class are made to stand in rows. If one student is extra in a row, there would be 2 rows less.
If one student is less in a row, there would be 3 rows more. Find the number of students in the class.

OR

It can take 12 hours to fill a swimming pool using two pipes. If the pipe of larger diameter is used for 4
hours and the pipe of smaller diameter for 9 hours, only half the pool can be filled. How long would it
take for each pipe to fill the pool separately?

If two zeroes of the polynomial x*+3x%-20x2%- 6x +36 are \/§ and - \/§, find the other zeroes of the
polynomial.
State and prove Pythagoras theorem.

OR
State and prove Basic Proportionality Theorem.
sing- cosq+1
sing+cosq- 1

Prove that: =sec(+tand.

Without using trigonometric tables, evaluate the following:

2 o _ 2 o
COSCCC 05 tafl 25 +L(tan10°tan30°tan80°)
sin?17° +sin273°

V3

The following table gives production yield per hectare of wheat of 100 farms of a village.
Production yield (in kg/hec) 50-55| 55-60| 60-65| 65-70| 70-75| 75-80
Number of farms 2 8 12 24 38 16

Change the distribution to a more than type distribution, and draw its ogive.

Solution

Section - A

(d) As prime factorisation of 128 (¢) is of the form 97" 5°

65 =13 x5; 117=3 x 3 x 13
o) HCF (65, 117) = 13

66 X m-117=13 Pb 66m =130 P m =2

(@)
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5. (c) AsDACB~DAPQ So, AB=BC 1 6 _8 n 6 -9 p 4p=3cm
AQ  PQ AQ 4 AQ
6. (d) 9cot?q+9 =9(cot 2q +1) =9cosec °q
Now, sin( -1 P 3= .1 P cosecq=3
3 sin(
\ 9cot>q+9 =9cosec?q=9" (3)% =81
7. () tan1°tan2°...tan 45°...tan 88°tan 89° =tan1°tan 2°... tan 45°...cot 2°cot 1°
= &an1°> ! %an?y ! o . tan 45°
e tan1° g tan2° g
=1"1"...71=1
8' (Cl) Sinq :E :g c
AC b
P AB*+BC®=AC? b  AB®+d*=0" b .
P AB=+b*-d*
\ _AB _ANb%-4? A a B
cosq < 3 Fig. 6
9. () sing - cosq=0 =} sin g =cosq p q=45°
.4 L4
\ sin*q+cos? q=sin* 45°+cos* 45°=6€Lg +ng =l+l=g=l
B BB a4 42
10. (b)
1x10=10
Section - B
11. LCM (54, 336) x HCF (54, 336) = 54 X336 1)
p LCM (54, 336) = b4 336 _54 336 = 3024 1)
HCF (54, 336) 6
12. 2x% +5
Sx 2 +4x +1> 6xt +8x7 +17x2 +21x +7
6xt 18x7 192
1562 +21x +7 (1v%)
_15x% £ 20x 45
x +2
Comparing (x +2) with the given remainder ax +b, we geta =1, b =2. (")
13. The given system of equations is
6x - 3y+10=0and 2x - y+9 =0
Here,a; =6,b; =- 3,¢;, =10; a9 =2,0o =-1,¢9 =9
as 2 by -1 o 9
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Clearly, azhaa
ag by o
So, the given system of equations will represent parallel lines. 1)
OR
Here,a—IZEZl, ﬁ:a_4,ﬁ:2b+l (1/2)
a2 4: 2 b2 a - 1 CQ 5b - 1
For infinitely many solutions
@ _b_¢o (V)
as by ¢y
\ 1 _a-4_2b+1
2 a-1 5bb-1
ard_1 b %-8=a-1 b a=7 (V%)
a-1 2
2o+l 1 4pr9=5p-1 b h=3 (%)
bb-1 2
14. DE||AB,if AD _ glé (By converse of Thales theorem) 1)
p  Sx*9_Sxtd b Sx2+10x =3x2 +4x +9x +12
x+3 X
=} 6x =12 P x=2 (1)
15. We have
DABE @D ACD A
\ AB = AC (CPCT)
and AE = AD (CPCT)
AB . D E
or — =1 () %
IC (t) (2)
AD B C
Fig. 7
AD ..
P — =1 e %
1k (iz) ()
From (¢) and (iz), we have
AB _AD - AB_AC
AC  AE AD AE
and BPA =bBA (Common)
\ DADE ~DABC (SAS criterion of similarity) (1)
16. sin75° = sin (45° + 30°)
As sin (A + B) =sinA cos B + cos A sin B (V%)
\' sin (45° 4+ 30°) = sin 45°cos 30° + cos 45° sin 30° = Lﬁ +Ll = 7\/”;) *l (1%2)
V22 22 22
17. Mode = 3 median-2 mean (1)

=3 X 130-2 x 146 =390 - 292 =98

@
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18. LHS =(X;- X)+(Xo- X)+(X5- X)+.ooorrr.. +(X, - X)
= (X +Xg+ Xg oo, +X ) (X+X+X+X+ i, ) (1)
=nX-nX=0=RHS (1)
Section - C

19. Letabe any positive integer. Then itis of the form 3¢, 3¢ + 1 or 3¢ + 2. So, we have the following cases:
Case (1) When a = 3q
a’=(3q)° =27¢°=9(3¢”) =9m wherem =3¢" 1)
Case (iz) When a=3g+1
a’®=3g+ 1 = (39)° + 3(3¢)> .1 +3(3¢) .12 + 1°
=27¢"+27¢° + 99 + 1=9¢ (3¢* + 3¢+ 1) + 1
=9m+1, wherem = ¢ (3¢* + 3¢+ 1) 1)
Case (z) When  a = 3¢q + 2
a® = (8q+2)7°=(3¢9)° + 3390 .2 + 3 (3¢).22 + 23
=27¢° +54¢% +36¢ +8 =9¢(3¢* +6¢ +4) +8
=9m +8,wherem = q(8¢” +6¢ +4) 1)

3 is either of the form 9m or 9m + 1 or 9m + 8

Hence, a
20. Letusassume, to the contrary, that,/p is rational. (2)

So, we can find integers r and s (* 0) such that
Jr== ()
S

Suppose r and s have a common factor other than 1. Then, we divide by the common factor to get

\/E :% , where a and b are co-prime
So, bﬁ =aqa (2)

Squaring both the sides and rearranging,
We get, pb? = a?
p p divides a* [w pdivides pb?]
=} p dividesa [+ pis prime and p dividesa*P p dividesa] 1)
So, we can write @ = pc , for some integer c,
Substituting for a in (¢), we get
pb® = (pc)®, thatis b* = pc* P pdivides b?, So p divides b

Therefore, a and b have at least p as a common factor.

But this contradicts the fact thata and b have no common factors other than 1. 1)
So, our assumption is wrong and we conclude that \/> is irrational.
21. x2+lx-2 =l(6x2+x-12)
6 6
= é[6x2 +(9-8)x-192] = é[ﬁxQ +9x - 8x - 19]
= é[Sx(?x +3)- 42x +3)] = é(ﬁ%x - 4)(2x +3) (1)
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Hence, ;L and - zare the zeroes of the given polynomial.

The given polynomial is x 2 +(15x - 2.

The sum of zeroes = 4 +§ §9= L Coclicient of x - @
e 2 6 Coefficient of x
and the product of zeroes = 4 éeég: -2= Constant term (1)
€2 g Coefficient of x 2
OR
f(x)=3x"- 6x +4
a+b=-2=.C9 9 yd ap=C=2 (1)
a 3 a 3
.. 9 9 ..
NOW,E+E+2&l+£g+3 b a’+b +285b+a3+3 b
a a & ab @ ab g
2 ..
(@ +b)= - 2ab +2&m +bg+3ab (1)
ab % ab 4
. 4
2%-2" = |
= 342 2,54 2405 5y 147=38 )
4 4 3 3 4
3 3
22. Here’a;lzl, ﬁ:i:-]
CZQ 2 bQ = ?)
Since 4L 1 b—l, so given system of equations is consistent. (2)
o 2
A
5 0 3 6 4
_6-«x 2 1 0
s 3
0 0 3 6
_2x-12 | _4 | -2 0
3

As the lines representing the pair of
equations intersect each other at the

point C(ﬁ, O).theref‘ore, the given pair Fig. 8 (2)
of equations is consistent.
Solution: x =6, y=0 (Y2)
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23. We have, Qr = Qr (Given) ...(0)
0S PR
As bl =D2 (Given)
\ PR = PQ (Sides opposite to equal angles are equal)  ...(i) (1)
From (i) and (i7), we have
T
Qj = g b g = @ (1/2)
) Qr QR .
Now in DPQS and DT'QR, we have
PQ _0S
AT b 1 2
Qr QR g sk
and DPOS =DPTQR =DQ (Common) Fig. 9
\' DPQS ~ DI'QR by SAS criterion of similarity. (1%%)

24. Let ABC be an equilateral triangle and let D be a point on BC such that BD =fl)) BC

To Prove: 94D? = 7AB?
Construction: Draw AE ~ BC. Join AD.
Proof: DABC is an equilateral triangle and AE * DC

(*2)

\ BE =EC
Thus, we have
BD=LBc; DC=2BC and BE =EC =L BC (V2)
3 3 2
In DAEB B
AE? + BE® = AB® (By Pythagoras Theorem) (V)
AE? = AB® - BE?
AD? - DE® = AB® - BE® [~ In DAED, AD? = AE* + DE?]
AD* = AB® - BE® + DE?
ﬁ .2
AD? =AB? - & BC? +(BE - BD)*
e2 o
.2
Ap?=4B% - 2 pc2+& e - L pe?
4 e2 3 [}
.2
AD2:AB2-lBCQ+€e£9 (V2)
4 eb g
Ap?=4p*-pcr® 10 yproyp2. pe2@8 0
e4d 36g e36 g
9AD? =9AB? - 2BC? b 9AD? =7AB*> (-AB=AC) (1)

25. Given that,
cosQg tsing = \/§cosq
=} ﬁcosq-cosq = sin Q b (\/§-l)cosq = sin q
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sin q
W2 -1
sing . (¥2 +1)
W2-1  (2+])
(2 +Dsing_ 5

2 si +si Vs
5.1 sin g +sin Q (Y2)

P cosQg-sing = \/§sinq (1)
OR

P cos ( (1)

=} cos q

(*2)

We have,
m? -1 _ (secq +tanq)2 -1

()
m? +1 (secq +tanq)2 +1

_ sec?+tan?q +2secqtang- 1 (%)
sec?q +tan®q +2secqtanq +1

_ 2tan?q +2secqtanq
9sec?q +2secq +tanq

_ 2tang(tanq +secq)

- 2secq(secq +tanq)

[ sec’q-1=tan®q, tan*q +1 =sec*q] (1)

1 _sing.

=tanq’ cosq =sin( 1)

secq cosq
2

Hence, =sinq

m”+1
26. Consider an equilateral DABC. Let each side be 2a. Since each angle in equilateral is 60°, therefore,
bA =bB =bC =60°

Draw AD * BC A
In DADB and DADC
DADB = DADC (Each 90°) ;
AB = AC (Sides of equilateral D) °
AD = AD (Common)
\ DADB @DADC (RHS congruency) (1)
\ BD = DC (CPCT) ° . 2 C
b BD=£=2£:0/ Fig. 11 (%)
2 2
In right DADB
AD* + BD* = AB* (Pythagoras theorem)
AD?* = AB? - BD* = (2a)* - a*
AD? =34°
\ AD =+/3a (%2)
Now, in DABD tan B =tan 60° :;110) =3“ =3 1)
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27.
xi - A
u; =
Class fi X; h fiu;
=xi = 25
10
0-10 8 5 -2 - 16
10-20 16 15 -1 -16
20-30 36 25 =A 0 0
30 -40 34 35 1 34
40 - 50 6 45 2 12 @)
Total n =S f;= 100 Su; =0 S fiu; = - 32 + 46
= 14
Mean (X) = A+5Ji% j—o5 4 1% - 10951 14— 964 1)
S/ 100
28.
Age Frequency (f) Cumulative frequency (cf)
0-100 2 2
100 - 200 5 7
200 - 300 9 16
300 - 400 12 28
400 - 500 17 45
500 - 600 20 65
600 - 700 15 80
700 - 800 9 89
800 — 900 7 96 1)
900 - 1000 4 100
We have, 6919:@ =50
e2g 2
So, median lies in the class interval 500 — 600 (Y2)

Here, [ =500, h =100, f=20,cf:45,g:50

< )

50 - 45, 5

=500 + 100 =500 +—" 100
20

=500 +25 =525 1)

© VK Global Publications Pvt. Ltd.



m Mathematics X : Term — |

OR
Class interval Frequency ( f;) Cumulative frequency (cf)

0-10 5 5
10-20 25 30
20 -30 fi 30 + /,
30-40 18 48 + f,
40 - 50 7 55 +f (1%)

N =55+ f

Let f; be the frequency of class interval 20-30. Median is 24, which lies in 20-30, so median class is
20-30.

&N 0
95' f=
Now, median =/ +€ = h (%2)
7
a
EéLJrfl - 302
p 94 =90 +€ 2 210

1
4 (B5+f-60).
2h
b 4f,=5f-25 b/, =25 1)

0

Section - D

29. Let total number of rows be y and number of students in each row be x.
\ Total number of students = xy (=)
Case I: If one student is extra in a row, there would be two rows less.
\'  Now, number of rows =(y - 2)
Number of students in each row =(x +1)
Total number of students = Number of rows = Number of students in each row
=02 +1)
Xy =xy+y-2x-2
p xXy-xy-y+2x=-2
b o -y=-2 0 1)
Case II: If one student is less in a row, there would be three rows more.
Now, Number of rows =(y +3)
Number of students in each row = (x - 1)
Total number of students = Number of rows~ Number of students in each row
\ xy =(y+3)(x - 1)
xy=xy-y+3x-3
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xy-xy+y-3x=-3

p -3x+y=-3 ... (1) (1)
On adding equation () and (iz), we have
26 -y=-2
-3 t+y=-3
. -x=-5
x =5 (*2)
Putting the value of x in equation (i), we get
20)-y=-2
10-y=-2
-y=-2-10
-y=-12
or y=12 (*2)
\ Total number of students in the class=5" 12 =60. (')
OR

Let the time taken by the pipe of larger diameter to fill the pool be x hours and that taken by the pipe of
smaller diameter pipe alone be y hours.

In x hours, the pipe of larger diameter fills the pool.

So, in 1 hour the pipe of larger diameter fills 1 part of the pool, and so, in 4 hours, the pipe of larger
X

diameter fills 4 parts of the pool.
X

Similarly, in 9 hours, the pipe of smaller diameter fills 9 parts of the pool.

y
According to the question,
4 9 _1 :
—t—=_ (l) (1)
x oy 2
Also, using both the pipes, the pool is filled in 12 hours.
So, 12,12 =1 ...(11) 1)
X o)
Let 1. u and 1. v. Then equations (¢) and (iz) become
X y
_1
4u +9v =~
2
or 8u +18v =1 (7)) (*2)
and 12u +12v =1 ...(tv)
Multiplying equation (ziz) by 3 and (iv) by 2 and subtracting, we get
24u +54v =3
- 24u *+24v =_2
30v=1 b v= 1 ()
30
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30.

Putting v in equation (iv), we get

12u+12” L =1 b 19u+2=1 b
30 5
b lou=2-1-1
5 12 20
SO, l:i’lzi OI‘X:20,y=30
x 20 y 30

Ot N
Ot | 0o

(*2)

(*2)

So, the pipe of larger diameter alone can fill the pool in 20 hours and the pipe of smaller diameter

alone can fill the pool in 30 hours.

We know thatifx =a isazero of a polynomial, thenx - a is a factor of f(x).
Since+/2 and - /2 are zeroes of f(x). Therefore, (x - \/5) (x + \/5) =x? - 2isafactor of f(x).
Now, we divide f(x) = xt+3x3- 20x%- 6x +36 by g(x) = x% - 2to find the other zeroes of f(x).

We have,
x2+3x - 18

x2- 2)x4 +3x3 - 20x2 - 6x +36

+x* ¢2x2

+3x% - 18x2 - 6x

+ 3 T 6x
- 18x? +36
+18x* 136
0

By division algorithm, we have
xt +3x% - 2062 - 6x +36=(x2 - 2) (x2 +3x - 18)

=[x? +W2)?] (x? +6x - 3x - 18)

=(x +4/2) (x - ¥2) {x (x +6) - 3 (x +6)}
=(x +/2) (x - +/2) (x - 3) (x +6)

Hence, the other zeroes of the polynomial are 3 and - 6.

31.

Given: A right triangle ABC right-angled at B.
To Prove: AC® = AB® +BC*

Construction: Draw BD * AC

Proof: In DADB and DABC

bA=bA (Common)
D ADB =D ABC (Both 90°)
\ DADB ~ DABC
AD _ AB
So, =2
AB AC
or AD.AC = AB?

(AA similarity criterion)

(Sides of similar triangles are proportional)

(*2)
(*2)

(1'%)

@
(*2)

(*2)

@
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In DBDC and DABC B
bC =bC (Common)
bBDC = BDABC (Each 90°)
\ DBDC ~ DABC (AA similarity)
CD _ BC
So, —_— =
BC AC
9 . Fig. 12
or, CD.AC =BC ...(nn) 1)
Adding (¢) and (), we get
AD . AC + CD . AC = AB* + BC”*
or, AC (AD + CD) = AB® + BC? (%)
or, AC .AC = AB*+ BC*
or, AC? = AB*+ BC? (1)
OR
Refer to Model Question Paper (Solved) — 1.
32. W_os(]ﬂ =(secq +tanq)
sinq +cosq - 1
LHS _ s?nq—cosq +1
sing +cos( - 1
Dividing numerator and denominator by cos q
sing _ cosq + 1
_ cosq cosq cosq _tang- 1 +secq )
sinq+cosq_ 1 tanq +1 - secq
cosq cosq cosq
) 2 2 . .
_ (tanqg +sec()- (sec”q- tan"qQ) (+sec?q - tan®q =1) (1)
(tanq - secq +1)
_(secq+tanq) - [(secq +tanq)(secq - tan(q)]
(tanq - secq +1)
_ (secq +tanq)[l - (secq - tanQ)] (1)
(tanq - secq +1)
_ (secq +tang)(tanq - secq +1) —secq +tang = RIS (1)

(tang - secq +1)
33. We have

20Fo _ 2 °
cosec 65 tal(l 25 +L(tan10°tan30°tan80°)
sin217° +sin273° /3
2 o_ oy _ 29p0
:Sec2(90 057) - tan 257, 1 101(90°- 10°)tan30°tan80°] 0
c0s2(90°- 17°) +sin273° /3

2 o_ 2 °
_ sec 25°- tan~ 25 +L[C0t80°tan30°tan80°] 1)
cos?78° +sin?73° /3
:l+ig 1 ’ L' tan80°3
1 3 &an80° 43 u

@)
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34. We convert the given distribution to a more than type distribution.

We have,
Production yield (kg/hec) Cumulative frequency (cf)
More than or equal to 50 100
More than or equal to 55 100 -2 =98
More than or equal to 60 98 -8 =90
More than or equal to 65 90-12 =178
More than or equal to 70 78 —24 = 54 (2)
More than or equal to 75 54-38 =16

Now, we draw the ogive by plotting the points (50, 100), (55, 98), (60, 90) (65, 78), (70, 54), (75, 16) on
the graph paper and join them by a freehand smooth curve.

80t

—

)
an}
N
o
o
[0}
=
&
£
S 40+
&}

20+

(2)
FHHE 50 55 60 65 70 75 80 X
Lower limits >
Fig. 13
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Model Question Paper (Unsolved) -1
Summative Assessment - |

Time: 3 to 3% hours

General Instructions:
1. All questions are compulsory.

2. The question paper consists of 34 questions divided into 4 sections, A, B, C and D. Section - A comprises of 10
questions of 1 mark each. Section - B comprises of 8 questions of 2 marks each. Section-C comprises of 10

questions of 3 marks each and Section-D comprises of 6 questions of 4 marks each.

. Question numbers 1 to 10 in Section-A are multiple choice questions where you are to select one correct option out of

the given four.

. There is no overall choice. However, internal choice has been provided in 1 question of two marks, 3 questions of
three marks each and 2 questions of four marks each. You have to attempt only one of the alternatives in all such

questions.

5. Use of calculators is not permitted.

Section - A

Maximum Marks: 80

Question numbers 1 to 10 carry 1 mark each.

. . . 67 . .
1. The decimal expansion of rational number ] will terminate after
)

(a) one decimal place (b) two decimal places

(¢) three decimal places (d) more than three decimal places

. The least number that is divisible by all the even numbers less than or equal to 10 is

(@) 60 (b) 80 (c) 120 (d) 160
If one of the zeroes of the polynomial y° - 2y* +4y+kis 1, then the value of & is
(@) 4 (b)3 () =2 (d) -3

Graphically, the pair of equations
bx-3y+8=0and10x- 6y+16=0

represent two straight lines which are

(a) intersecting at exactly one point (b) parallel
(¢) intersecting at exactly two points (d) coincident
If in triangles ABC and PQR, AB _ E, then they will be similar when
PO PR
(a) PB=DP (b) BPB=DQ (c)PA=DP (d) PA=DR
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10.

Iftan A = i, then the value of cos A4 1s

3 5 4 5
a) = b) = c) — d) =
(@) 5 () 5 (©) 5 () 1
ﬂ is equal to
1 +sinq
a)1+sinq (b)l_ sin q (6)1—.sinq (d)l—‘cosq
cosq cosq sinq sinq
Given thatsina = ; and cosb = 23, then the value ofa +bis
(a) 30° (b) 45° (c) 60° (d) 90°
6sec® A - 6tan® A is equal to
(a) 1 (b) 6 (©) 0 (d) 12
The mode of a frequency distribution can be determined graphically from
(a) ogive (b) histogram (¢) frequency polygon  (d) bar diagram

Section - B

Question numbers 11 to 18 carry 2 marks each.

11.
12.

13.

14.

15.

16.

Can the number 6", n being a natural number, end with the digit 5? Give reasons.
On dividing x* - 8x* +x +2 by a polynomial g(x), the quotient and remainder obtained are x - 2 and
- 2x +4 respectively. Find g(x).
OR
If the sum of the zeroes of the polynomial px * +5x +8 pis equal to the product of zeroes, find the value
of p.
For which value of k will the following pair of linear equations A C
have no solution.

Sx+y=1; (k- Dx+(k-1)y=2k+1. 2
In Fig. 1, o4 _ @ Prove that BPA =DC.
oc¢ OB
In the trapezium ABCD [Fig. 2], AB||CD and AB =2CD. If area of B
DAOB =84 cm?, find the area of DCOD. Fig. 1
D C
0O
A B
Fig. 2

cos( - sinQ

If 4tanq =3, then find the value of -
cos( +2sin(
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The following distribution gives the marks obtained out of 100, by 53 students in a certain examination.

Marks Number of students

0-10 5
10 - 20 3
20 - 30 4
30 -40 3
40 - 50 3
50 - 60 4
60 — 70 7
70 — 80 9
80 -90 7
90 - 100 8

Write above distribution as less than type cumulative frequency distribution.

Is it true to say that the mean, mode and median of grouped data will always be different? Justify your answer.

Section - C

Question numbers 19 to 28 carry 3 marks each.

19.
20.

21.

22.

23.
24.

25.
26.

217.

© VK Global Publications Pvt. Ltd.

Find the largest number which divides 398, 436 and 542 leaving remainder 7, 11 and 15 respectively.

Show that square of an odd integer can be of the form 64 +1 or 6¢4 +3 for some integer ¢.
Find the zeroes of the polynomial 7y - 181 y- gand verify the relation between the coefficients and the

zeroes of the polynomials.
OR

Find a quadratic polynomial whose zeroes are 1 and -3. Verify the relation between the coefficients
and zeroes of the polynomial.

Points A and B are 70 km apart on a highway. A car starts from A and another car starts from B
simultaneously. If they travel in the same direction, they meet in 7 hours, but if they travel towards
each other, they meet in one hour. Find the speed of the two cars.

OR

Five years ago, A was thrice as old as B and ten years later, A shall be twice as old as B. What are the
present ages of A and B?

D is a point on the side BC of DABC such that PADC = DBAC. Prove that CA 2=CB’ CD.

Any point X inside DDEF is joined to its vertices. From a point P in DX, PQ is drawn parallel to DE
meeting XE at Q and QR is drawn parallel to EF meeting XF in R. Prove that PR||DF.

Find the value of tan 30° geometrically.

Ifm :cosA and n = cos A

cosB sin B

2

, show that (m? +n?%)cos®B =n

OR
If tanq +sinq =m and tanq - sinq =n, show that m? - n? = 4mn.

If the mean of the following distribution is 54, find the value of P.

Class

0-20

20 — 40

40 - 60

60 — 80

80 - 100

Frequency

7

p

10

13
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28.

The monthly income of 100 families are given below:

Income (in ) Number of families

0-5,000 8

5,000 - 10,000 26

10,000 - 15,000 41

15,000 — 20,000 16

20,000 - 25,000 3

25,000 -30,000 3

30,000 - 35,000 2

35,000 — 40,000 1

Calculate the modal income.

Section - D

Question numbers 29 to 34 carry 4 marks each.

29.

30.

31.

32.

33.

34.

Find k so that x% +2x +k is a factor of 2x* +x% - 14x% +5x +6. Also find all the zeroes of the two
polynomials.

Draw the graphs of the pair of linear equationsx - y +2 =0 and 4x - y - 4 =0. Calculate the area of the
triangle formed by the lines and the x-axis.

State and prove Pythagoras theorem.

OR

Prove that the ratio of the areas of two similar triangles is equal to the square of the ratio of their
corresponding sides.

cot A+cosecA-1 1+cosA

Prove that: =
cot A- cosec A +1 sin A
OR
Prove that: sing - cosq +1 !
sing +cosq-1 secq- tanq
Fvaluate: S€€ gcosecq (90 - q) - tanqcot (90 - q) +sin? 55°+sin ? 35°
tan10°tan 20°tan 60°tan 70°tan 80°
The median of the following data is 50. Find the values of p and ¢, if the sum of all frequencies is 90.
Marks Frequency
20-30 b
30-40 15
40-50 25
50-60 20
60-70 q
70-80 8
80-90 10
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Model Question Paper (Unsolved) - 2
Summative Assessment - |

Time: 3 to 32 hours Maximum Marks: 80

Section - A

Question numbers 1 to 10 carry 1 mark each.
1. Which of the following will have a terminating decimal expansion?

17 53 33 11
a) — by — ) — d) —
()90 ()343 ()50 ()30
2. The largest number which divides 88 and 95, leaving remainder 4 and 5 respectively, is
(a) 18 (b) 12 (c)8 (d) 6
3. The number of zeroes of the polynomial p(x), whose graph is given below is
Y4
VEFR)
X o X
Y'Y
Fig. 1
(a) 2 b) 3 (c) 4 (d) none of these
4. Ifx =a, y =0b is the solution of the equations x - y =2 and x +y =10, then the values of @ and b are
respectively
(@) 4 and 2 (b) 8 and 2 (¢) 6 and 4 (d) 5 and 3

5. The areas of two similar triangles ABC and DEF are 16 cm? and 25 cm? respectively. The ratio of their
corresponding side is

@5:4 b)4:5 ©2:5 d)5:2

6. IfcosA = ig, then tan A is equal to

15 8 17 8
(@) ) () 17 (©) ) d) 15
7. Ifcos(@ +b) =0, thensin(@ - b) can be reduced to
(@) sina (b) sin 2a (¢) cosb (d) cos2b
8. 2cosec®4 - 2cot” 4 is equal to
(@) 0 (b) 1 (c) 2 d) 4
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9. The value ofM is equal to

1 +tan230°

= b 3 = d
(a)\/g b) 243 (c)2 (d)

10. The value of median in the following graph of less than ogive is

Sl

Y
50+ 9 (45, 50)
40, 47)
ficd: 9735, 45)
o 130, 41)
£ 407 (25, 40) &
()
©
2
® 35+
o
S
z 30+
>
3 (20,26
;r) 25+ : :
(]
20T
8
= }
£
3 151
Lot 9 (15, 11)
5+ (10, 5)
510 45 20 25 30 35 40 45 |50 & X
b Upper limits of class interval (marks)
Fig. 2
(@) 20 (b) 25 (c) 40 (d) 15
Section - B

Question numbers 11 to 18 carry 2 marks each.
11. Given that LCM (26, 169) = 338. Write HCF (26, 169).

12. Ifone zero of the quadratic polynomial p(x) = 4x 2. 8kx - 9is negative of the other, find the value of k.

OR
Ifa, bare the zeroes of the polynomial p(x) =x* +x - 6, then find the value ofi2 +le.
a
13. For which value of k£ will the pair of linear equations ¢ \
kx+3y=k-3 and 12x +ky =k have no solution? >,
14. InFig.3,DCAB =90°and AD" BC,if AC =75cm, AB =1m, and 5,

N 75 cm
BC =1.25 m, find AD.
15. In DABC, AB = 24 cm, BC=10 cm and AC = 26 cm. Is this

triangle a right triangle? Give reasons for your answer. A
g g g y B

Fig. 3
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16. If A, B and C are angles of a DABC, then prove that sin B+C - cos é

17. The age of 94 patients are given below:
Age (in years) 0-5 5-10 10-15 | 15-20 | 20-25 | 25-30 | 30-35
Number of Patients 6 11 18 24 17 13 5

Calculate the modal age.

18. Calculate the difference of the upper limit of the median class and the lower limit of modal class for the
data given below.

Class 65-85 85-105 | 105-125 | 125-145 | 145-165 | 165-185 | 185-205
Frequency 4 5 13 20 14 7 4
Section - C

Question numbers 19 to 28 carry 3 marks each.
19. Prove that +/3 is irrational.

OR
Prove that /2 ++/3 is irrational.
20. Use Euclid’s division algorithm to find the HCF of 441, 567 and 693.
21. If the remainder on division of x® +2x*+kx +3 by x - 3 is 21, find the quotient and the value of k.

Hence, find the zeroes of the cubic polynomial x S +9x2 +kx- 18.

22. Find a quadratic polynomial the sum and product of whose zeroes are — and ;L respectively. Also, find

the zeroes of the polynomial by factorisation.
OR

There are some students in two examination halls 4 and B. To make the number of students equal in
each hall, 10 students are sent from A to B. But if 20 students are sent from B to A, the number of
students in A becomes double the number of students in B. Find the number of students in two halls.

23. ABC is an isosceles triangle with AB = AC and D is a point on AC such that BC* = AC” CD. Prove that
BD=BC.

24. Prove that the sum of the square of the sides of a rhombus is equal to the sum of the squares of its
diagonals.
25. Find the value of cos 45° geometrically.
26. Ifsing+cosq = V3, then prove thattanq +cotq =1.
OR
cosa _

=m and
cosb cosb

cosa

If =n show that (m? +n?)cos’b=n2.

27. Find the mean of the following frequency distribution:

Class 0-20 20 - 40 40 - 60 60 — 80 80 -100
Frequency 15 18 21 29 17
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28. The median of the following frequency distribution is 24. Find the missing frequency.

Age in years 0-10 10-20 20-30 30-40 40 - 50

Number of persons 5 25 X 18 7

Section - D

Question numbers 29 to 34 carry 4 marks each.

29.
30.

31.

32.

33.

34.

Find all the zeroes of 2x* - 3x° - 5x % +9x - 3,1f two of its zeroes are V3 and - /3.
Determine graphically the coordinates of the vertices of a triangle, the equations of whose sides are
y=x, 3y=x, x+y=8
State and prove basic proportionality theorem.
OR

Prove that the ratio of the areas of two similar triangles is equal to the square of the ratio of their
corresponding sides.
cotq +cosecq-1 _1+cosq
cot( - cosecq +1 - sing
OR

Prove that:

tang . cotq
1-cotg 1-tanqg

Prove that: =1+tanq +cotq

Without using tables, evaluate the following:
sec?54°- cot *36°

5 +9sin288°" sec?52°- sin? 45°.
cosec 257°- tan 2 338°

The weights of tea in 70 packets are shown in the following table:

Weight (in gram) Number of Packets
200 - 201 13
201 - 202 27
202 - 203 18
203 - 204 10
204 - 205 1
205 - 206 1

Draw the less than type ogive for this data and use it to find the median weight.
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Model Question Paper (Unsolved) - 3
Summative Assessment - |

Time: 3 to 3'% hours Maximum Marks: 80
....................................................................................... .
E General Instructions: As given in Model Question Paper (Unsolved) — 1. i

1
L — :

Section - A
Question numbers 1 to 10 carry 1 mark each.
1. 5.6212121 .............. is
(a) an integer (b) an irrational number (¢) a rational number (d) none of these

2. The least number that is divisible by all the odd numbers, less than 11 is
(a) 35 (b) 105 (c) 315 (d) 630
3. If the zeroes of quadratic polynomial ax * +bx +¢, ¢ 1 0 are equal, then

(a) ¢ and @ have same sign (b) ¢ and b have same sign

(¢) ¢ and a have opposite sign (d) ¢ and b have opposite sign
4. Ifthe lines given by 2x +ky=>5 and 6x +9y=10 are parallel,then the value of % is

(@) 2 ()3

(€) =3 d) 4

5. In DABC, Fig. 1, DE||BC such that AD= 1.7 cm, AB = 6.8 cm and
AC = 10 cm. Then, AE is

(@) 3.6 cm (b) 4.5 cm
(¢) 2.3 cm (d) 2.5 cm
6. IfsinA = ﬁ, then sec 4 is equal to Fig. 1
5 12 5 13
a) — b) —= c) — d) —
( )12 () 5 (c) 3 @) )

7. Ifcot9a =tana and 9a <90°, then the value ofsin 5a is

(@) Jlg ) 0 01 @)~2

8. sin(45 +q) - cos(45 - q) is equal to

(a) 2cosq )0 (c)2sinq d) 1
4 2
9. bsec G- 5Stan”q is equal to
sec? g +tan 1 q
(@) 0 (b) =5 (o)1 d)5
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The median profit of 30 shops of a shopping complex
for which a cumulative frequency curve is given below

18 504
(@) 15
(b) 30
(c) 20
(d) 40

40t

30+

20+

Cumulative frequency
(Number of shops)

101

10 20 30 40 50
Upper limits of class interval (marks)

Fig. 2

Section - B

Question numbers 11 to 18 carry 2 marks each.

11.
12.

13.

14.
15.

16.

17.
18.

The HCF of two numbers is 145 and their LCM is 2175. If one number is 725, find the other number.
Can the quadratic polynomial x? +kx +% have equal zeroes for some odd integer k>1? Justify your
answer.
Solve for x and y
x+y=8
2x - 3y =1
OR

Write a pair of linear equations which has the unique solution x = -1, y =3. How many such pairs can
you write?
Prove that the line joining the mid-points of any two sides of a triangle is parallel to the third side.
ABC is an isosceles triangle with AC = BC. If AB*=2AC?, prove that DABC is right triangle.
fan?
It A =30°, verify that cos24 = M.
1+tan® A
The mode and mean are 26.6 and 28.1 respectively in a distribution. Find out the median.

For the following distributions:

Marks Number of students
Below 10 3
Below 20 12
Below 30 27
Below 40 57
Below 50 75
Below 60 80

What is the modal class?
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Section - C

Question numbers 19 to 29 carry 3 marks each.

19.

20.
21.

22.

23.
24.

25.

26.

27.

28.

1 .. .
Show that — is irrational.

J5
OR
Show that every positive odd integer is of the form 6¢ +1 or 6¢ +3 or 6¢ +5 for some integer ¢.
Using prime factorisation method, find the HCF and LCM of 10224 and 1608.
Solve the following system of linear equations graphically.
3x+y-11=0,
Shade the region bounded by these lines and the y-axis.

x-9-1=0

Find the coordinates of the points where the lines cut the y-axis.

Find the zeroes of x 2 +4+/3x - 15 by factorization method and verify the relations between the zeroes
and the coefficients of the polynomial.

OR
Ifa and b and the zeroes of the polynomial p(x) =x? - 5x +k such thata - b =1, find the value of k.

If the areas of two similar triangles are equal, prove that they are congruent.

In Fig. 3, DFEC @DGDB and DADE =BDAED. Prove that DADE ~ DABC.
A

Fig. 3

Find the value of tan 30° geometrically.
Prove that: \/SCC q-1 +\/S€C g+

= cosecq
secq +1 secq - 1
OR
Prove that: L-cosq _ (cosecq - cot q)?
1 +cosq

The mean of the following distribution is 18. The frequency f in the class 19— 21 is missing. Determine f.

Class interval | 11-13 13-15 15-17 17-19 19 -21 21-23 23-25
Frequency 3 6 9 13 f 5 4

A survey regarding the heights (in cm) of 50 girls of a class was conducted and the following data was
obtained.

Height (in cm) 120-130 | 130-140 | 140-150 | 150-160 | 160 - 170 Total
Frequency 2 8 12 20 8 50

Find the mode of the above data.
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Section - D

Question numbers 29 to 34 carry 4 marks each.

29.
30.

31.

32.

33.
34.

Find all the zeroes of 2x* - 9x % +5x 2 +3x - 1, if two of its zeroes are 2 + V3 and 2 - /3.
A two digit number is obtained by either multiplying the sum of the digits by 8 and then subtracting 5
or by multiplying the difference of the digits by 16 and then adding 3. Find the number.

OR

A man travels 370 km, partly by train and partly by car. If he covers 250 km by train and the rest by car,
it takes him 4 hours. But, if he travels 130 km by train and the rest by car, he takes 18 minutes longer.
Find the speed of the train and that of the car.

State and prove converse of Pythagoras Theorem.
OR
State and prove Thales theorem.
Without using trigonometric tables, evaluate:
& cos®20° +cos*70° O

2 T- tan 45°+tan13°tan23°tan 30°tan 67°tan 77°
cosec 225°- tan 65° 5

If cosecq - sinq =/ and secq - cosq =m, then show that [*m>([%> +m? +3) =1.

The annual rainfall record of a city for 66 days is given in the following table.

Rainfall (in cm) 0-10 10 - 20 20 -30 30 -40 40 - 50 50 - 60
Number of days 22 10 8 15 5 6

Calculate the median rainfall using a more than type ogive.
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Model Question Paper (Unsolved) - 4
Summative Assessment - |

Time: 3 to 3% hours

i General Instructions: As given in Model Question Paper (Unsolved) — 1.

Maximum Marks: 80

1.

Section - A
Question numbers 1 to 10 carry 1 mark each.
p is
(a) a rational number () an irrational number (¢) an integer (d) none of these

10.

If two positive integers a and b are written asa = x 3 y4 and bh=x" y 2; x, yare prime numbers, then HCF

(a,b) 1s

(a) xy (b)x*y* ©x"y* d)x”y*
Zeroes of p(x) =x?-92x - 15are

(@) -5 and 3 (b) =5 and -3 (¢) 5 and -3 (d) 5 and 3
For what value of k, the system of equations x +2y =3, 5x +ky =7 is inconsistent?

@kt 10 ) k=10 (c)k=3 (d)k:'73

In DABC, if AB = 12cm, BC = 6 cm and AC = 6\/5, then BC is equal to
(a) 60° (b) 45° (¢) 90° (d) none of these

Iftan 4 = ;L , then the value of cosec 4 is

4 3 5 5

x 2 2 >
() : ( )5 (©) 5 ( )4
If sinq =f13,then the value of (9cot 2q +9) is

1
a) — b) 1 )9 d) 81
( )81 (0) (©) d)
If for some angle g, tan 29 = \/15 , then the value of cos 4q, where 2q £ 90° is

V3 1

a) 0 by — ) — d
(@) (0) 5 ( )2 (d)

1
2
The value of the expression tan(75°+q) - cot(15°- Q) - sec(65° +q) +cosec(25°- q) is
(a) -1 () 0 (c) 1 d) 2
Construction of a cumulative frequency table is useful in determining the
(@) mean (b) median

(¢) mode (d) all of the above three measures
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Section - B

Question numbers 11 to 18 carry 2 marks each.

11.

12.

13.

14.

15.

16.
17.

18.

Write whether the square of any positive integer can be of the form 3m+2, where m is a natural
number. Justify your answer.

If one zero of the polynomial (a® +9)x * +13x +6a is reciprocal of the other, find the value of a.

OR

Find a quadratic polynomial whose zeroes are (2 + \/g) and (2 - V3 ).
Solve for x and y

2x+5y=1 and 2x +3y=3

In Fig. 1, AB||DC and diagonals AC and BD intersect at O. If
0OA=3x-1cmand OB=2x+1 cm, OC =5x - 3 cm and
OD =6x - 5 cm, then find x.

The areas of two similar triangles ABC and PQR are 25 cm? and
49 cm? respectively. If QR = 9.8 cm, find BC.

Taking q =30°, verify that: sin3q =3sinq- 4sin”q. Fig. 1

Numbers 29, 32,48, 50, x,x +2, 72, 78, 84, 95 are written in ascending order. If the median of the data
is 63, find the value of x.

The mean of ungrouped data and the mean calculated when the same data is grouped are always the
same. Do you agree with the statement? Give reason for your answer.

Section — C

Question numbers 19 to 28 carry 3 marks each.

19.
20.

21.

22.

23.
24.

25.

26.

Prove that /3 ++/5 is irrational.

Using Euclid’s division algorithm, find the largest number that divides 1251, 9377 and 15628 leaving
remainders 1, 2 and 3 respectively.

Find the zeroes of the polynomial 4x % +5+/2x - 3 and verify the relation between the coefficients and
the zeroes of the polynomial.

By the graphical method, find whether the pair of linear equations 2x - 3y=5,6y- 4x =3 is consistent
or inconsistent.

OR
Divide 3x* - x® - 3x +5 by x - 1 - x?, and verify the division algorithm.

BL and CM are medians of a DABC, right-angled at A. Prove that 4(BL®>+CM?) =5BC2.

The diagonal BD of a parallelogram ABCD intersects the segment AE at point I, where E is any point
on the side BC. Prove that DFF" EF = FB" FA.

Ifsin(A- B) = ;andcos(A +B) —;,0°< A+B£90°, A< B find 4 and B.

OR
Given thata +b =90°, show that \/cosa cosecb - cosa sinb =sina.

Find the value of sin 30° geometrically.
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27. Find the mean of following frequency distribution using step deviation method.

257

Marks 0-10 10-20 20-30 30-40 40-50 50-60
Number of students 12 18 27 20 17 6
OR
The mode of following frequency distribution is 36. Find the missing frequency.
Class Interval 0-10 10-20 20-30 30-40 | 40-50 50-60 60-70
Frequency 8 10 16 12 6 7
28. Given below is the distribution of 1.Q. of 100 students. Find the median 1.Q).
L.Q. 75-84 85-94 | 95-104 | 105-114 | 115-124 | 125-134 | 135-144
Frequency 8 11 26 31 18 4 2
Section - D

Question numbers 29 to 34 carry 4 marks each.

29.

30.

31.

32.

33.

34.

Given that x - v/5 is a factor of the cubic polynomial x® - 3/5x% +13x - 345, find all the zeroes of the
polynomial.

The sum of two numbers is 16 and the sum of their reciprocals is ; Find the numbers.

OR

8 men and 12 women can finish a piece of work in 5 days, while 6 men and 8 women can finish it in 7
days. Find the time taken by 1 man alone and that by 1 woman alone to finish the work.

State and prove Basic Proportionality Theorem.
OR

Prove that the ratio of the areas of two similar triangles is equal to the square of the ratio of their
corresponding sides.

tan cot
Prove that: g 9 - +tan( +cotq.
1-cotqg 1-tanq
Without using trigonometric tables, evaluate:

. 2 L2
g tan20° 9 +8Q0t2O 9 +2tan15°tan 37°tan 53°tan 60°tan 75°.

cosec 70°  &sec70°

The following distribution gives the daily income of 50 workers of a factory:

Daily income (in ) 100-120 120-140 140-160 160-180 180-200
Number of workers 12 14 8 6 10

Convert the distribution above to a less than type cumulative frequency distribution and draw its ogive
and hence obtain the median daily income.
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Model Question Paper (Unsolved) - 5

Summative Assessment - |

Time: 3 to 3% hours

Section - A

Maximum Marks: 80

Question numbers 1 to 10 carry 1 mark each.
1. Decimal expansion of /5 is

(a) terminating

(¢) non-terminating non-repeating

(b) non-terminating repeating

(d) none of these

If the HCF of 126 and 132 is expressible in the form of 5P - 9, then the value of P is

(a) 1 (b) 2

()

3

If the sum of the zeroes of the polynomial f(x) =2x° - 3kx? +4x - 5 is 6, then the value of k is

(@) 1 (b) -1

()

4

If a pair of linear equations is consistent, then the lines represented by those equations will be

(a) parallel

(¢) intersecting or coincident

In DABC (Fig. 1), DE||BC and 22 =3,
DB 5

(@) 1.2 (b) 2.1

() 2.5 (d) 3.2

If tanq =i,thenc052q- sinq =

7
a) — b) 1
( )25 (0)
Ifcos A +cos? A =1, thensin® A4 +sin* A =
(@) -1 )0
l+tan® 4 .
- ——5 - isequalto
1 +cot” A
(@)sec? A (b) -1

If q is an acute angle such that cos q = 2, then

16 oL

@) 625 36

(b) always coincident

(d) always intersecting

If AC = 5.6, then AE is equal to

() cot? A
sing.tanq -1 _

2tan?q

()

3
160

d)5
(d) -4
A
D E
B C
Fig. 1
4
d) =
( )25

(d) none of these

d)tan® A
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10. Whatis the value of median of the data represented by the graph in Fig. 2, of less than ogive and more
than ogive?

e More than ogive

Less than ogive

15 — = — —

Cumulative frequency

10+

(@) 15 (b) 30 (c) 4 (d) None of these

Section - B

Question numbers 11 to 18 carry 2 marks each.
11. Complete the missing entries in the following factor tree.

12. Ifa andbare the zeroes of the quadratic polynomial f(x) = x 2. 4x +3, find the value ofa *b® +a °b*.

13. For what value of k£ will the pair of linear equations?
3x+5y- (k-5)=0

6x +10y- k=0
have infinitely many solutions? A
OR
Find the condition for which the following system of equations will D
be inconsistent. E
(p-qx=(p+q)y and px-2y=r
14. In Fig. 4, D and E are points on sides AB and CA of DABC such that
DB =DAED. Show that DABC ~ DAED. B c

Fig. 4
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15. ABC is an isosceles triangle with AC = BC. If AB® =2AC?. Prove that DABC is a right triangle.
fan?
16. If A =30°, verify that cos24 = M.
1 +tan” A4

17.

The mean of 5 observations is 7. Later on, it was found that two observations 4 and 8 were wrongly
taken instead of 5 and 9. Find the correct mean.

18. In a distribution, the arithmetic mean and median are 30 and 32 respectively. Calculate the mode.

Section - C

Question numbers 19 to 28 carry 3 marks each.
19. Prove that 3+2+/3 is irrational.

OR
Show that any positive odd integer is of the form 6¢ +1 or 6¢ +3 or 6¢ +5 for some integer q.

20. Find the greatest number of 6 digits exactly divisible by 24, 15 and 36.
21. Find all the zeroes of 2x* - 9x% +5x2 +3x - 1, if two of its zeroes are 2 +4/3and 2- /3
22. Solve the following system of equation graphically:
x+2y=5  2x-3y=-4
Also find the points where the lines meet the x-axis.
OR

A man has only 20 paise coins and 25 paise coins in his purse. If he has 50 coins in all totalling ¥ 11.25,
how many coins of each class will then he have?

In a DABC, the angles at B and C are acute. If BE and CF are drawn perpendicular on AC and AB
respectively, c

prove that: BC®=AB" BF+AC” CE.

23.

F
24. In Fig. 5, AB||DE and BD||EF. Prove that DC*=CF~ AC.
D E
25. Without using trigonometric tables, evaluate:
- tan ¢ cot (90°- ) +sec q cosec (90°- q) +sin>35° +sin?55°
tan10° tan20°tan 30°tan 70°tan 80° ' A 3
Fig. 5
96. Iftan(A- B) =j§ and tan (A +B) =+/3,0°< A+ BE£ 90°, A > B, find A and B. ¢
27. Find the value of median from the following data:
Class interval 10-19 20-29 30-39 40-49 50-59 60-69 70-79
Frequency 2 4 8 9 4 2 1
OR
If the mean of the following distribution is 6, find the value of p.
x 2 4 6 10 P+5
f 3 2 3 1 2
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28. The mean of the following frequency distribution is 62.8 and the sum of all the frequencies is 50.
Complete the missing frequency f; and f,.

Class interval 0-20 20-40 40-60 60-80 | 80-100 | 100-120 [ Total
Frequency 5 hi 10 fo 7 8 50

Section - D

Question numbers 29 to 34 carry 4 marks each.

29. A motor boat can travel 30 km upstream and 28 km downstream in 7 hours. It can travel 21 km
upstream and return in 5 hours. Find the speed of the boat in still water and the speed of the stream.

30. Find all the zeroes of the polynomial x* - 11x? +28, if two of the zeroes are +/7 and -+/7.

31. Prove that the ratio of the areas of two similar triangles is equal to the square of the ratio of their
corresponding sides.

OR

Prove that in a triangle, if square of one side is equal to the sum of the squares of the other two sides,
then the angle opposite the first side is a right angle.

32. Find the value of cosec 30° geometrically.
OR
Ifx =asecq+btang and y =atanq +bsec(. Prove that x 2 - y2 =a®-b?

cosecq _ cosecq

33. Prove that: =2secq.

cosecq-1 cosecq+l

34. Find the mean, mode and median for the following data:

Class Frequency
0-10 8
10-20 16
20-30 36
30-40 34
40-50 6
Total 100
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Model Question Paper (Unsolved) - 6

Summative Assessment - |

Time: 3 to 3% hours

Section - A

Maximum Marks: 80

Question numbers 1 to 10 carry 1 mark each.

1. The decimal expansion of the rational number 22— will terminate after

10.

2°5

(a) one decimal place (b) two decimal places

(¢) three decimal places

n? - 1is divisible by 8, if n is

(a) an integer (b) a natural number (¢) an odd integer

(d) more than three decimal places

(d) an even integer

If one of the zeroes of the quadratic polynomial (k - 1)x* +kx +1 is — 3, then the value of k is

4 4 2 2
a) - — b) = )= d)y-=
(@) 5 () 5 () 5 (d) 5
The lines representing the linear equations 2x - y =3 and 4x - y =5
(a) intersect at a point (b) are parallel
(¢) are coincident (d) intersect at exactly two points
In Fig. 1, it D is mid-point of BC, the value of fanx_ g A
tan y°
@ o)1 ©2 @:
3 2
Construction of a cumulative frequency table is useful in determining the
(@) mean (b) median
(¢) mode (d) all the above three measures
Ifx =3sec’q- 1,y =tan’q - 2, then x - 3y is equal to
(@) 3 (b) 4 ()8 ()5
If cosq +cosq =1, the value of (sin®q +sin? q) is
(@) 0 (b) 1 () -1 (d) 2
If DABC @DRQP,PA =80°,DB =60°, the value of DP is
(a) 60° (b) 50° (c) 40° A(d) 30° 12 em .

In Fig. 2, DPACB =90°, PBDC =90°,CD =4 cm, BD = 3 cm,
AC =12 cm. cos A —sin A is equal to
5 5 7
a) — b — c) —
( )12 )13 ()12

Fig. 2
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Section - B

Question numbers 11 to 18 carry 2 marks each.
11. Use Euclid’s division algorithm to find H.C.F. of 870 and 225.

12. Solve: 37x +43y =123, 43x +37y =117.
OR

Solve: x +9 =6, 3x - 8 =5.

y y
13. a,bare the roots of the quadratic polynomial p(x) =x 2. (k+6)x +22k - 1).

Find the value of &, ifa +b = ;ab.

(1 +sinq)(l - sinq)
(1 +cosq)( - cosq)'

14. Ifcotq = ; , find the value of

15. Find the median class and the modal class for the following distribution.

Class interval 135-140 140-145 145-150 150-155 155-160 160-165

Frequency 4 7 18 11 6 5
16. Write the following distribution as more than type cumulative frequency distribution:

Class interval 50-55 55-60 60-65 65-70 70-75 75-80

Frequency 2 6 8 14 15 5

17. Two poles of height 10 m and 15 m stand vertically on a plane ground. If the A
distance between their feet is 5v/3 m, find the distance between their tops. E

18. In Fig. 3, AB" BC,DE" AC and GF™ BC. Prove that DADE ~ DGCF.

D G
Section - C
L] c
Question numbers 19 to 28 carry 3 marks each. ® F
19. Show thath +\/§ is an irrational number. Fig. 3
OR

Prove that /3 ++/5 is irrational.
20. Show that 5" can’t end with the digit 2 for any natural number n.

21. Ifa,bare the two zeroes of the polynomial 21y - y - 2, find a quadratic polynomial whose zeroes are

2a and 2b.
22. If A, B, C are interior angles of DABC, show that sec 28997%;- 1 =cot? 4
a
OR A
Prove that: CO?(QO "9 +1 *smn(07-q) _ 2 cosec q
1 +sin(90°-q)  cos(90°-Q) 5 em

23. InFig. 4, ABC s a triangle right-angled at B, AB = 5 cm, PACB =30°.

Find the length of BC and AC. 30°

Fig. 4
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24. The mean of the following frequency distribution is 25.2. Find the missing frequency x.

Class interval 0-10 10-20 20-30 30-40 40-50
Frequency 8 X 10 11 9

25. Find the mode of the following frequency distribution:
Class interval 5-15 15-25 25-35 35-45 45-55 55-65 65-75

Frequency 2 3 5 7 4 2 2
P
26. Nine times a two-digit number is the same as twice the number obtained by
interchanging the digits of the number. If one digit of the number exceeds the X
other number by 7, find the number.
The ratio of incomes of two personsis 9 : 7 and the ratio of their expenditures is
4 : 3. If each of them manages to save I 2000 per month, find their monthly
incomes. R
27. In Fig. 5, XY||QR,—= =~ and PR =6.3 cm. Find YR. D
X0 3 c
28. In Fig. 6, ABD is a triangle in which BDAB = 90° and AC" BD. Prove
that AC* =BC” DC.
Section - D A 8

Fig. 6

Question numbers 29 to 34 carry 4 marks each.

29. Solve the following system of equations graphically and find the vertices of the triangle formed by
these lines and the x-axis.

4x - 3y+4 =0, 4x +3y-20=0
30. Draw ‘less than ogive’ for the following frequency distribution and hence obtain the median.
Marks obtained 10-20 20-30 30-40 40-50 50-60 60-70 70-80
No. of students 3 4 3 3 4 7 9

31. Prove that the ratio of the areas of two similar triangles is equal to the square of the ratio of their
corresponding sides.

OR

Prove that in a triangle, if square of one side is equal to the sum of the squares of the other two sides,
then the angle opposite the first side is a right angle.

32. Find all the zeroes of the polynomial x* - bx? +2x2 +10x - 8, if two of its zeroes are \/5,- \/§

cotq- 1 +cosecq _ 1

33. Prove that:
cotq+1-cosecq cosec( - cotq

OR

Iftanq +sinq =m and tanq - sinq =, show that (m? - n%)? =16 mn

34. Prove that: ,/M =sec A +tan A
1-smA
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Model Question Paper (Unsolved) -7
Summative Assessment - |

Time: 3 to 3% hours

Section - A

Maximum Marks: 80

Question numbers 1 to 10 carry 1 mark each.

1. 1In Fig. 1, if D is mid-point of BC, the value of

(a) 2

2. Ifcosecq = 2,then 2 (cosec?q +cot 2q) is:

(a) 3

cot y°

1S:
cotx®

1 1
() Z (c) g

(b) 7 9

3. 1Ifp, g are two consecutive natural numbers, then HCF (p, ¢) is:

(@) q

&) p ()1 () pq

4. Ifd =LCM(36,198), then the value of d is:

(a) 396

(b) 198 (c) 36 @) 1

5. In Fig. 2, the number of zeroes of y = f(x) are:

(@)1

7 y=/()

240

Fig. 2

(b) 2 (¢)3 d) 4

6. The measure of central tendency which take into account all data items is:

(@) mode

(b) mean (¢) median (d) none of these

7. If the ratio of the corresponding sides of two similar triangles is 2 : 3, then the ratio of their
corresponding altitude is:

(@)3:2

(b) 16 : 81 (©)4:9 d)2:3
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8. Ifsing +sin®q =1, the value of (cos®q +cos? q) is:

(@) 3 (b) 2 () 1 )0
9. If a pair of linear equations is consistent, then the lines will be:
(a) parallel (b) always coincident
(¢) intersecting or coincident (d) always intersecting S
10. In Fig. 3, if PS =14 cm, the value of tan « is equal to: “
4 OOy
(@) — (b) — T R
3 3 A o 5cm
©2 % : a
3 3 Fig. 3
Section - B
Question numbers 11 to 18 carry 2 marks each.
11. In the adjoining factor tree, find the numbers m, n:
m
2
3 n
5
5 2
Fig. 4
12. Write the following distribution as less than type cumulative frequency distribution:
Class Interval 140-145 145-150 150-155 155-160 160-165 165-170
Frequency 10 8 20 12 6 4
13. Find the modal class and the median class for the following distribution:
Class Interval 0-10 10-20 20-30 30-40 40-50
Frequency 6 10 12 8 7

14. In DABC, AD™ BC such that AD* = BD" CD. Prove that DABC is right-angled at A.
15. From the given Fig. 5, find PMLN.

11 cm 10 cm

B 4cm c L 9cm
Fig. 5
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17.

18.

Model Question Papers 267

Solve: 47x +31y =63, 31x +47y =15
OR
Solve:ﬁ- 5y +1 =0,g- y+3=0
X X

a,b are the roots of the quadratic polynomial p(x) =x?- (k- 6)x +(2k +1). Find the value of k, if
a +b=ab.
Simplify: &1 +5nA.@d - sinq g

ecosq cosg@ cos(q @

Section - C

Question numbers 19 to 28 carry 3 marks each.

19.

20.

21.

22.

23.

24.
25.

26.

217.

Find the mean of the given frequency distribution table:

Class interval 15-25 25-35 35-45 45-55 55-65 65-75 75-85
Frequency 6 11 7 4 4 2 1

Find the median of the following frequency distribution:

Class interval 0-10 10-20 20-30 30-40 40-50 50-60 60-70
Frequency 5 3 15 20 14 8 5

Find the zeroes of 4x/gx 2 17x - 3\/5 and verify the relation between the zeroes and coefficient of the
polynomial.

If sin (A +B):\/2§and cos(A-B)=1,0°< (A + B) <90° A3 B,find A and B.

Show that 5 - +/3 is irrational.
OR
Show that /2 ++/3 is irrational.
Check whether 6" can end with the digit zero for any natural number n.
If A, B, C are interior angles of DABC, show that:
cosec 28937-'-69— tan A=
e 2 g
OR
Show that: sec?q +cot 2(90°- q) =2cosec 2(90°- q) - 1.
A part of monthly hostel charges is fixed and the remaining depends on the number of days one has
taken food in the mess. When a student A takes food for 20 days, she has to pay< 1000 as hostel charges

whereas a student B, who takes food for 26 days, pays I 1180 as hostel charges. Find the fixed charges
and the cost of the food per day.

OR
The sum of a two-digit number and the number obtained by reversing the P
digit is 66. If the digits of a number differ by 2, find the number.
In Fig. 6, DOQPR =90°,DPMR =90°,QR =25cm, PM = 8 cm, MR =6 cm. M

Find area (DPQR).
Fig. 6
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In DABC Fig. 7, D and E are two points lying on side AB such that AD = BE. If DP||BC and EQ||AC,

then prove that PQ|| AB.
A

Fig. 7

Section - D

Question numbers 29 to 34 carry 4 marks each.

29.

30.

31.

32.

33.

34.

Solve the following system of equations graphically and find the vertices of the triangle bounded by
these lines and y-axis.

x-y+1=0,3x +2y-12=0.
cosQ - sinq +1
cosq +sinq - 1

Prove that = cosec( +cot Q.

Ifx =7 sin A cos C,y =7rsin A sin C,z =7 cos A, prove that r? =x? +y% +2%,

OR

Prove that /M = cosec A + cot A.
1-cosA

Prove the following:

The ratio of areas of two similar triangles is equal to the square of the ratio of their corresponding
sides.

OR

Prove that in a triangle, if square of one side is equal to the sum of the squares of the other two sides,
then the angle opposite the first side is a right angle.

Draw ‘more than ogive’ for the following frequency distribution and hence obtain the median

5-10 10-15 15-20 20-25 25-30 30-35 35-40

12 2 4 3 4 3

Class interval

Frequency 2

Find all the zeroes of the polynomial xt+x%-9x2- 3x +18, if two of its zeroes are \/g,- V3.
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Model Question Paper (Unsolved) - 8
Summative Assessment - |

Time: 3 to 32 hours

Section - A

Maximum Marks: 80

Question numbers 1 to 10 carry 1 mark each.

1.

Ifd = LCM (54, 336), then the value of d is:
(@) 3024 (b) 2024 () 3025
n? - 1is divisible by 8, if n is

(a) an integer (b) a natural number (¢) an odd integer

Ifcos A = 1 , the value of cot A is

V2

(@) ~2 01 © jg

Given that sina = ? and cosb =;. The value of (a - b) is

(@) 0° (b) 60° () 90°

1 +tan’ A4 _

1+cot? A -

(@)sec? A (b) -1 (¢)cot? A

(d) 3020

(d) an even integer

(d)

-

(d) 120°

d)tan® A

cot 85°+cos75° in terms of trigonometric ratios of angles between 0° and 45° is:

(a) tan10° + sin 15° (b) tan 5° + sin 15° (¢) tan 15° + sin 10°

If one root of the polynomial f(x) =5x7 +13x +k is reciprocal of the other, then the value of k is

(d) tan 15° + sin 5°

1
(@) 0 (b)5 (c) 5 (d) 6
The value of k for which the system of equations x +2y - 3 =0 and 5x +ky +7 has no solution is
(@) 10 b 5 © (@) 6
Marks obtained Number of students

Less than 10 5

Less than 20 12

Less than 30 22
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Less than 40 29
Less than 50 38
Less than 60 47

the frequency of class 50-60 is

(@) 9 b) 10 (c) 38 (d) 47
10. In DABC,if AB = 6\/5, AC =12 cm and BC =6 cm, then PB is
(a) 120° (b) 60° (¢) 90° (d) 45°
Section - B

Question numbers 11 to 18 carry 2 marks each.
11. In the adjoining factor tree, find the number a, b, ¢.

12. Find whether the following pair of equations are consistent or not by graphical method.

4x +7y=-11
bx-y+4 =0
13. Solve:
2x +3y+5=0
3x-2y-12=0
14. Daily wages of 110 workers, obtained in a survey, are tabulated below:
Daily wages (in ) Number of workers
100 — 120 10
120 - 140 15
140 - 160 20
160 — 180 22
180 — 200 18
200-220 12
220-240 13

Compute the mean daily wages of these workers.

15. The mean of marks scored by 100 students was found to be 40. Later on it was discovered that a score
of 53 was misread as 83. Find the correct mean.

16. Itis given that DFED ~ DSTU. Is it true to say that ?f = E? Why?

TU
17. Disapointon side QR of DPQR such that PD™ QR. Willit be correct to say that DPQD ~ DRPD? Why?
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271

Model Question Papers

Prove that: (sec? q - sec?q) = (tan?q +tan* q)

OR

If 4 tan q = 3, then find the value ofgwg
é4sing +cosq g

Section - C

Question numbers 19 to 28 carry 3 marks each.

19.

20.
21.

22.

23.

24.

25.

26.

217.

28.

© VK Global Publications Pvt. Ltd.

Use Euclid’s division Lemma to show that the square of any positive integer is either of the form 3m or
3m +1 for some integer m.

If a is rational and /b is irrational, then prove that (@ + Jb ) is irrational.
If the two zeroes of the polynomial x* - 6x7 - 26x2 +138x - 35 are 2 £+/3, find the other zeroes.

OR
If a,b are zeroes of a quadratic polynomial x 2 4 px +45 and
a?+b?% =234, find the value of p. S

In a two digit number, the ten’s digit is three times the unit digit. When
the number is decreased by 54, the digits are reversed. Find the number.

In a quadrilateral PORS (Fig. 1),DQ =90°. IfPQ2 +QR? +RS? = P§?, o R
Fig. 1
then prove that DPRS = 90°. 9

In the given Fig. 2, DPOR =QOR =90°. If PR =26 cm, OQ = 6 cm, N
OR = 8 cm, find PQ. Q§§
OR © 80/)7
If ABC is an equilateral triangle of side 2a, then prove that altitude Fig. 2 R
AD = av3.
Without using tables, evaluate the following:
3cos68°cosec 22°- ;tan 43° . tan 47°,tan12°,tan60°tan 78 °
OR
Without using trigonometric tables, evaluate the following:
cot(90° - q').sm(90 - Q) 4 cot 40° (c0s220° +c0s270°)
sinq tan 50
Evaluate:
: 0 .2 0 2
égm 47 0 +g§'0548 Q - 4cos?45°
écos43°g ésin4d7°g
Find the median of the following frequency distribution.
Class interval 0-20 2040 40-60 60-80 80-100
Frequency 20 16 28 20 5
Find the mean of the following distribution by assumed mean method.
Class interval 10-25 25-40 40-55 55-70 70-85 85-100
Frequency 2 3 7 6 6 6
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Section - D

Question numbers 29 to 34 carry 4 marks each.

29.

30.

31.

32.

33.

34.

Show graphically x - y+1 =0 and 3x +2y - 12 =0 has unique solution. Also, find the area of triangle
formed by these lines with x-axis and y-axis.

OR

Draw the graph of bx - y =7and x - y +1 =0. Also find the coordinates of the points where these lines
intersect the y-axis.

Assailor goes 8 km downstream in 40 minutes and returns in 1 hour. Determine the speed of the sailor
in still water and the speed of the current.

Prove: \/SCCA -1 +\/S€CA *l =2cosec A

sec A +1 secA-1

+ -
Prove that cotq +cosec -1 _1l+cosq

cot( - cosec q+1 sin
Prove that the ratio of the areas of two similar triangles is equal to the ratio of the square of their
corresponding sides.
OR

Prove that in a triangle, if square of one side is equal to the sum of the squares of the other sides, then
angle opposite the first side is a right angle.

Find the missing frequency in the following frequency distribution table, if N = 100 and median is 32.

Marks

0-10

10-20

20-30

30-40

40-50

50-60

Total

Number of students

10

h

25

30

fo

10

100
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Mathematics

Model Question Paper (Unsolved) - 9
Summative Assessment - |

Time: 3 to 32 hours

Section - A

Maximum Marks: 80

Question numbers 1 to 10 carry 1 mark each.

1.

Ifd = HCF (92,510), the value of d is:

(@)1 (b) 2 () 4 (d) 6
The decimal expansion of the rational number — will terminate after:
275
(a) one decimal place (b) two decimal places
(¢) three decimal places (d) more than three decimal places
If DABC is right-angled at 4, then cos (B + C) is
1 1

(@)1 0) —= (€ - d) 0

V2 2

If cos (@ +b) =0, then sin (a - b) can be reduced to
(a) cosb (b) cos 2b (c) sina (d) sin 2a

Given thatsinq = =, then cos ¢ is equal to

@ ——=— 0K () ¥ —— &) —=——
/y2 -2 X y yQ - x?2
In Fig. 1, DCDB =90° and BACB = 90°, then sin A + cos A4 is equal to
5 7
a) — b) —
(@) T () T
17 7
() 3 () T Fig. 1
In the formulax =a + aoﬁ;i .h, for finding the mean of grouped frequency distribution, u; =
a
(@) (x; +a)/ h (b) h(x; - a) ©) (x; - a)/h (d)(@-x;)/h
The zeroes of the quadratic polynomial x * +ax +ba,b >0 are
(a) both positive (b) both negative
(¢) one positive one negative (d) can’t say

If a pair of linear equations has infinitely many solutions, then the lines representing them will be:
(a) parallel (b) intersecting or coincident
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(¢) always intersecting

Mathematics X : Term — |

10. For the following distribution

(d) always coincident

Class interval 0-8 8-16 16-24 24-32 32-40
Frequency 12 26 10 9 15
The sum of upper limits of the median class and modal class is
(a) 24 (b) 40 (c) 32 (d) 16
Section - B

Question numbers 11 to 18 carry 2 marks each.
11. Use Euclid’s division algorithm to find HCF of 306 and 657.

12. Ifa and b are the zeroes of the polynomial f(x) =x* - 5x +k such thata - b =1, find the value of k.

13.
14.

15.
16.

18.

P
Q R
Fig. 2
17. Find the median for the following data:
Class 0-10 10-20 20-30 30-40 40-50 50-60
Frequency 5 10 20 7 8 5
If 5 cot q =3, find the value of&f)SI_nq - 3cosq 9
e4sinq +3cosq g
Section - C

OR

Verity that 3, -1, —fl)) are the zeroes of the cubic polynomial p(x) =3x” - 5x? - 11x - $and then verify the

relationship between the zeroes and the coefficients.

Is the pair of equations x - y =5 and 2y - x =10 inconsistent? Justify your answer.

Find the mode of the following distribution of marks obtained by 20 students:

Class interval

0-10

10-20

20-30

30-40 [ 40-50

50-60

60-70

70-80

80-90 | 90-100

Frequency

3

5

16

12 13

20

5

4

ABC is an isosceles triangle right-angled at C. Prove that AB* =2AC?
In Fig. 2, PO > PR. QS and RS are the bisectors of BQ and DR respectively. Prove that SQ >SR.

Question numbers 19 to 28 carry 3 marks each.

19. Using Euclid’s division algorithm, show that the square of any positive integer is either of the form 3¢
or 3¢ +1 for some integer q.
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20.
21.

22.

23.

24.

25.

26.

217.

28.

Model Question Papers 275

Show that (2 +4/3) is an irrational number.
If the polynomial p(x) = 3x S 4x%-17x +kis exactly divisible by (3x - 1), find the value of k.
Find the condition which must be satisfied by the coefficients of the polynomial f(x) =x° - px* +¢x - r
when the sum of its two zeroes is zero.
OR

Find a two-digit number such that product of its digits is 14. If 45 is added to the number, the digits
interchange their places. Find the number.

Prove that sec A(1 - sin A)(sec A +tan A) =1
OR
Prove that: 851' +— % + 1‘ 9= - ! 7
& tan’A@ cot’Ag sin®A-sin® A
sin

+1 +‘cosq =2cosec q
1 +cosq sin

Prove that:

The mean of the following frequency distribution is 62.8. Find the missing frequency x.

Class 0-20 20-40 40-60 60-80 80-100 100-120
Frequency 5 8 x 12 7 8
OR
The following table gives the literacy rate (in %) of 35 cities. Find the mean literacy rate.
Literacy rate (in %) 45-55 55-65 65-75 75-85 85-95
Number of cities 3 10 11 8 3

The length of 40 leaves of a plant are measured correct to the nearest millimetre and the data obtained
is represented in the table given below. Find the mode of the data.

Length (in mm) | 118-126 | 127-135 | 136-144 | 145-153 | 154-162 | 163-171 | 172-180

No. of leaves 3 5 9 12 5 4 2
In Fig. 3, DE||OQ and DF||OR, show that EF||QR. b
P
E Ak F A C
o\ B
Q R
Fig. 3 Q 5 R
Fig. 4

In Fig. 4, PA =QB, AC||QR and BD|| PR. Prove that CD||PQ.

Section - D

Question numbers 29 to 34 carry 4 marks each.

29.

State and prove the Pythagoras Theorem. Using this theorem, prove that in a triangle ABC, if AD is
perpendicular to BC, then AB* +CD* = AC® + BD*.
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30.

31.

32.

33.

34.

Mathematics X : Term — |

P
OR
If a line divides any two sides of a triangle in the same ratio, then the line is s -
parallel to the third side. Using the above result, do the following.
In Fig. 5, S PT and DPST =DPRQ. Prove that PQR is an isosceles
SQ TR Q R
triangle. Fig. 5

What must be subtracted from 8x* +14x° - 2x% +7x - 8 so that the resulting polynomial is exactly
divisible by 4x % +3x - 2.
Solve the following system of linear equations graphically:

dx+y-12=0

x-3y+6=0
Shade the region bounded by these lines and the x-axis. Also find the ratio of areas of triangles formed
by given lines with x-axis and the y-axis.
tanq +secq-1 _1+sinQ
tang - secq +1 -
cot A-cosA _cosec A-1
cot A+cosA

Prove that:

cosq

Prove that:

cosec A +1

Draw the more than cumulative frequency curve for the following. Also find the median from the graph.

Weight (Kg) 4044 44-48 48-52 52-56 56-60 60-64 64-68
No. of students 7 12 33 47 20 11 5
OR
Draw a less than ogive from the following distribution:
Class interval 100-150 150-200 200-250 250-300 300-350
Frequency 4 6 13 5 2

Find the median from the graph
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Model Question Paper (Unsolved) - 10

Summative Assessment - |

Time: 3 to 3% hours

Section - A

Maximum Marks: 80

Question numbers 1 to 10 carry 1 mark each.
1. The rational number between +/3 and +/5 is:

(a) g

2. The decimal expression of the rational number

(a) one decimal place

(¢) three decimal places

3. The value sec 30° is

() 5 ()

O | ot

237 5

(b) two decimal places

will terminate after:

(d) None of these

(d) more than three decimal places

2 V3 1 1
(@) —= b) ——— () —= (d) -
V3 2 V2 2
4. Ifsecq = 12 , then the value of tan q is
4 7 5 12
a) — b) — c) = d) ==
()12 ()12 ()12 ()5
5. Ifsin 29 =cos3q, where 2q and 3q are acute angles, the value of q is
(a)17° (b)19° (c) 18° (d) 20°
6. cosec’q- cot®qis equal to:
(@)tan®q (b) -1
(¢)cot®q d) 1 ,
7. A quadratic polynomial with 3 and 2 as the sum and
product of its zeroes respectively is P
@ x?+3x -2 () x? - 3x +2 '
©)x%-2x+3 d)yx?-2x-3 . A
8. The number of zeroes of the polynomial represented in /
Fig. 1, is:
(@) 1 (b) 2
(©)3 d) 0 Fio 1
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In the given Fig. 2, DPQR =DPQOR =90°. If PR =26 cm, OQ = 6 cm, N
OR = 8 cm, then PQ is (oé‘\
(@) 25 cm (b) 27 cm © 55
(¢) 24 cm (d) 30 cm P 26 om R
If the mean of the following distribution is 7.5, then value of p is Fig. 2

x 3 5 7 9 11 13

f 6 8 15 b 8 4
(@) 3 (b) 4 (€) 2 ()5

Section - B

Question numbers 11 to 18 carry 2 marks each.

11.
12.

13.
14.

15.

16.

17.
18.

Prove that the sum of a rational and an irrational number is irrational.

Mukta can row downstream 20 km in 2 hours and upstream 4 km in 2 hours. Find her speed of rowing

in still water and the speed of the current.
OR

Solve 2x +3y =11 and 2x - 4y =- 24 and hence find the value of ‘m’ for which y =mx +3.

Find all zeroes of the polynomial x” +3x* - 4x - 12, if one of its zeroes is —3.

What is the frequency of the class 20-40 in the following distribution?

Age (years) Number of Persons
more than or equal to 0 83
more than or equal to 20 55
more than or equal to 40 32
more than or equal to 60 19
more than or equal to 80 8

Find the unknown entries a, b, ¢, d, e in the following distribution of heights of students in a class:

Heights 150-155 155-160 160-165 165-170 170-175 175-180 Total
f 12 b 10 d e 2 50
Cf. a 25 ¢ 43 48 f
Find the value of x for which DE||BC in the following Fig. 3.
A
X x+3
A
D E
3x+1 3x+ 11
B c
Fig. 3
In the given Fig. 4, in DABC, DB =BC and BD = CE. Prove that DE||BC. 5 c
Prove that (cosecq — cot () =————— is an identity.
cosec ( +cot ( B Fa.4 ¢
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Section - C

Question numbers 19 to 28 carry 3 marks each.
19. Show thatany positive odd integer is of the form6¢ +1, 6¢ +3 or 6¢ +5where ¢ is any positive integer.
20. Check whether 8" can end with the digit 0 (zero) for any natural number n’.
OR
Show that 3+/5 is irrational number.
21. Solve the following system of linear equations graphically.
x+y=3, 3x-2y=4
State whether the equations are consistent or not.
22. If the polynomial 6x* +8x” +17x% +21x +7 is divided by another polynomial 3x? +4x +1, the
remainder comes out to be ax + 0, find @ and b.
OR
If a polynomial f(x)=x"-6x> +16x7 - 25x +10 is divided by another polynomial x* - 2x +k, the
remainder comes out be (x +a), find £ and «.

23. IfA and B are acute angles, such thattan 4 = ; ,tanB = ;and tan(A +B) = tanAd+tan B ,find A +B.

l1-tan A.tan B
OR

If sin(A + B) =1 and cos (4 - B) —f, 0°<A+B£=90°,4 > B, then find A and B.

24. Find the unknown entries 4, b, ¢, d, ¢, f in the following distribution of heights of students in a class:

Height (in cm) 150-155 155-160 160-165 165-170 170-175 175-180
Frequency 12 b 10 d e 2

Cummutative a 25 ¢ 43 48 f
Frequency

25. The perpendicular from A on side BC of a DABC intersects BC at D such that DB = 3CD. Prove that
2AB* =2AC* +BC*.

26. Inan equilateral triangle, prove that three times the square of one side is equal to four times the square
of one of its altitudes.

cosbh8° N sin 22° cos38°cosechH2°
sin32° cos68° tanl8°tan35°tan60°tan72°tan 55°

28. Find the mean marks and modal marks of students for the following distribution:

2'7. Evaluate:

Marks Number of Students
0 and above 80
10 and above 77
20 and above 72
30 and above 65
40 and above 55
50 and above 43
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60 and above 28
70 and above 16
80 and above 10

90 and above
100 and above

Section - D

Question numbers 29 to 34 carry 4 marks each.
29. Prove the following identity.
cosd  sind
I-tanA 1-cotA

=cosA +sin A

OR

Prove that:
tan A + cot A
l-cotA 1-tan A4

30. Prove that:

=] +tan A +cot A =1 +sec A.cosec A

! + ! =cosec ( +sec(

cosq +sing-1 cosq+sing+1

31. Prove that the ratio of the areas of two similar triangles is equal to the ratio of squares of their
corresponding sides.

OR

Prove that, if a line is drawn parallel to one side of a triangle intersecting the other two sides in distinct
points, the other two sides are divided in the same ratio.

32. A man travels 600 km partly by train and the rest by car. If he covers 400 km by train and the rest by
car, it takes him 6 hours and 30 minutes. But if he travels 200 km by train and the rest by car, he takes
half an hour longer. Find the speed of the train and that of the car.

33. Solve:
ax +by=a-b
bx - ay=a+b
34. Draw an ogive and the cumulative frequency polygon for the following frequency distribution by less
than method.

Marks 0-10 10-20 20-30 30-40 40-50 50-60
Number of students 7 10 23 51 6 3
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Answers

Chapter-1: Real Numbers

Summative Assessment
Multiple Choice Questions

1. (b) 2. (c) 3. (b) 4. (d) 5. (¢) 6. (c) 7. (c)
8. (b) 9. (b) 10. (d) 11. (d) 12. (¢) 13. (d) 14. (a)
15. (b) 16. (¢) 17. (¢) 18. (¢)
Exercise
A. Multiple Choice Questions
1. (b) 2. (b) 3. (¢) 4. (¢) 5. (c) 6. (d) 7. (@)
8. (d) 9. (b) 10. (b)

B. Short Answer Questions Type-I
1. No, because an integer can be written in the form 4¢,4¢ +1, 4¢+2, 4¢ +3.

2. No. (3¢ +1)2 =9¢*+6¢+1 =3 (3¢*+2¢) + 1 = 3m +1.

3. No, because 6" =(2” 3)" =2"" 3", so the only primes in the factorisation of 6" are 2 and 3, and not 5.
4. HCF = 75, as HCF is the highest common factor.

5. ¢ has the factors of the form 2" * 5" for whole numbers n and m.

6. Since 0.134 has non-terminating repeating decimal expansion, its denominator has factors other than 2 or 5.
C. Short Answer Questions Type-II

10. 4 11.y=19 12. 63 13. 1260 14. 75 cm
15. 2520 cm 16. 2°x5* 0.0514
Formative Assessment
Activity
1. Algorithm 2. Irrational 3. Lemma 4. Arithmetic 5. Terminating
6. Decimal 7. Real 8. Prime 9. Euclid 10. Product

11. Rational
Rapid Fire Quiz
1. T 2. F 3.T 4. F 5.T 6. T 7. F
8. F 9.T 10. T 11. F
Match the Columns
@) () (i) (a) (i) (e) (i) (d) @) ) (vi) (f) (vir) (c)

Oral Questions

3. No 4. No

10. The factors of ¢ should be of the form 2"5" for some non-negative integers m and n.

11. No, it is irrational 12. Yes, rational 13. Yes, 2 14. 1

15. Rational and irrational 16. No, as it is non-terminating non-repeating 17. Two

18. 2 ++/3 and 2- /3 19. 1 20. Even

Multiple Choice Questions

1. (¢) 2. (d) 3. (d) 4. (c) 5. (c) 6. (c) 7. (c)
8. (b) 9. (¢) 10. (d)
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Class Worksheet

1. (¢) Terminate after 3 decimal, places (1) Not terminate
(7v) Terminate after 3 decimal, places

2. ()¢ () d (i) d () ¢ (v)d

(z21) Not terminate

(v) Terminate after 7 decimal places

(v1) b

3. (i) True (1) False
4. () HCF of 847 and 2160 is 1, Therefore the numbers are co-prime 5. HCF = 6, LCM = 3024
Paper Pen Test
1. )b (@) ¢ (ui2) b () a (v)d (1) d
2. (1) True (i) True 3. ()3 4. (n) HCF 24, LCM 360
Chapter-2: Polynomials
Summative Assessment
Multiple Choice Questions
Ans. Solution
1 (b) Sum of the roots = (-3)+2 = -1, Product of the roots = (-3)(2) = -6
\ Required polynomial = x% +x - 6
(b)
() Leta, b, gbe the roots anda =0
Then ab +bg+ga = p bg-£
a a
4 () Sum of the roots = (-3) + 4 = 1, Product of the roots = (-3)(4) = -12
2
\ Required polynomial = (x* - x - 12) or rox
5 (a) (-3) is a zero \' k-1)(-3)2+k(-83)+1 =0
b 9k-9-3k+1=0 b 6k=8 or kzg
6 (@) Leta, b, gbe the roots and ab =3
Thenabg=—g p 3'g:£ or g=_3
2 2
7 (0)
1 &l o_m —
] (©) Let the roots bea and — Thena¢g=+*=— or m =5 or m.
a ag
9. (a)
a ab ab -1
11. (b)
12. (d)
13. (d) 2 and -3 are the roots
\' @2 +@+1)2+b=0 and (-3)*+@+1)(-3)+b=0
P 2a+b+6=0 and -3a+b+6 =0 on solving, we geta=0,b =-6
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Exercise
A. Multiple Choice Questions

1. (¢) 2. (¢) 3. (b) 4. (b) 5. (c) 6. (b) 7. (b)
B. Short Answer Questions Type-I
1. True 2. False 3. True 4. False 5. No 6. deg g(x) £ deg p(x)
7. deg p(x) < deg g(x)
C. Short Answer Questions Type-II
L@-22 i) L2 iy 232 2 (i0)¥30,- B30 (v) 2,343
3 7°3 2 4 V3
L1 -2 1 o101
i) a,— vil ,— Vi) — ,—
(1) » (viz) 39 (van) 17
1, e 1 L . .
8.(0) 537 2= 1 =1 @) x2- 44/3; 28)1 ,- 23)*
ity @vEtesv- v 20 L ) L2 49045y L5
25 2 "5 16 82
4. x3+3x%- 8x- 2 5. (i) No (i) No  (iti) Yes
3 1
6.a=-2,b=-8 7. 1)-5,= n) - —
(@) > (iz) >
8. (1) 2x%-3=2(x2 +1)- 5 (i) x> +1=0.(x ") +(x>+1) iy x> +1=1(x?- 1) +2
. 37 . 215 ... =215 -2
9. (1) — i) —— i 10. k=
® 9 ) 27 (e 18 3
D. Long Answer Questions
1. (z);(ng- 85x +36) (ii);(?)xg- 35x +92) 2.-43 -1
2 L -13 -2
3.x°-2x+3 4.-5,7 5.19x +1 6. x-2 7. () — )
216 3
8.-9,1,4 9. (0001 .y -36 10. L (16x2 - 65x +4)
16 5 16
Formative Assessment
Activity
1. Remainder 2. Polynomial 3. Dividend 4. Variable 5. Factor 6. Constant
7. Real 8. Cubic 9. Zero 10. Root 11. Identity  12. Degree 13. Linear
Think Discuss and Write

1. Yes,x” +x - 1

3. False, 4x 2 is a monomial of degree 2

Oral Questions

2. False, x* +1 is a binomial of degree 3

1. T 2. F 3. No 4. deg g(x) £ deg p(x)
5. Degree of Quotient = 1, Degree of Remainder = 1 6. Yes
9. Same signl0. F 11. F, because it is equal to 3.

Multiple Choice Questions
1. (a) 2. (b) 3. (d) 4. (a) 5. (b)
8. (a) 9. (b) 10. (c) 11. (c) 12. (d)
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4. Yes, 4x % +3x2 +9x +1 is a cubic polynomial

7. T 8. No
6. (¢) 7. ()
13. (a) 14. (¢) 15. (d)
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Match the Columns

(i) (d) (i) (a) (i) (c) () (d) @) () (v1) (e)
Class Worksheet
Rapid Fire Quiz
1. ¢) F @) F () T () F () T (vi) F (vir) T
(i) ¥ (x) F (x) F (xi) T
2. () a (@) ¢ () a () b (v) b (vi) ¢
3. (i) False () True, deg divisor £ deg dividend if remainder is zero

-3

() Quotient = - 4x 2.5, Remainder = 3x +13

5. (i) x> +2+/3x - 9, Zeroes are - 34/3, /3 (12) The zeroes are J2, - 2\/5, 2

3 2

4. (1) Zeroes are : and

6. (1)6x-2xt -4x (1) 6x - 2x 1 -4x
7. Step I: 10, 2, 2, 2, x, 2; Step 2:5x +2 =0, x - 2 =0; Zeroes are - i, 2

Project Work

1. Quadratic 2. Atmost two 3. (a) two (b) one (¢) zero
Paper Pen Test

1. )b (1) d (i) d () a ()b (vi) a

2. (i) False (i) True 3. (1) Zeroes are - V2, - ; (1) glx) =- 4x2 - 3x +6

4. (1) k =3, Quotient = x2+3, 2 s the zero of x* - %% +3x - 6
(1) Whena =5,b =-3 and whena =-1,b =3, zeroes are -1, 2, 5

Chapter-3: Pair of Linear Equations in Two Variables

Summative Assessment
Multiple Choice Questions

Ans. Solution

1. (@) a6 2, ﬁ = i = z, ! ﬁ\ unique solution
a2 ?) b2 = 4: 4 0/2 b2

2. d) wa_2_1b_5_1¢_-10_1
agy 6 3 by 15 3¢y -30 3
azhoa \ Infinitely many solutions
as by o

3 () The system will be inconsistent if 4 - b—l 1 4

ag by ¢y
i.e. l=§1_4 or k=6,k1§
2 k-7 4

4. d) The system will have unique solution if
a—llb—l i.e. ﬁl-l or k13
a2 b2 6 - 2
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5. (c) The given system has infinitely many solutions
ohoo g, 2.3 7
as by o a+tb 2a-b 21
or a+b=6 .. (2)
2a- b =9 ()
On solving (¢) and (i), we geta =5,b =1
6. (@) am® bl b 41 b i a b—l \ It has a unique solution
[ m as by
7. (c) Since the system represents coincident lines
\ 4 - b—l =4 i.e. 2 _ -3 = 7
as by ¢y atb -(a+b-3) 4da+bd
or 8a+2b=T7a+7b or a-5b=0
8. (d)
(¢) Since the lines are parallel
a—1=b—11 a e 3_2k, -2 or k=E, kL -b
as by 9 2 5 1 4
10. (b) 23)+5(-2)x4=6-10+4=0
43)+10(-2)+8=12-20+8=0
11. (@) Let number of Re 1 coins be x and I 2 coins be y
Then, x+y=50 ...(2)
x +2y =75 ...(10)
On solving (¢) and (i2), we get
x =25, y=25
12. (b) Let the units digit be x and the tens digit be y
Then number =10y+x
Reversed number =10x+y
\ 10y+x-18 =10x +y P 9x - 9y+18=0
p x-9+2=0 ..(7)
Also x+y=12 ..(11)
On solving (¢) and (i7), we get
x=5, y=7
\ The number = 75
Exercise
A. Multiple Choice Questions
1. (@) 2. (c) 3. (a) 4. (d) 5. (c) 6. (d) 7. (b)
8. (b) 9. (¢) 10. (b) 11. (¢) 12. (b)
B. Short Answer Questions Type-I
1. False, it should be -1 2. Yes, since KIS} b—l
ag by
3. No, because = b—l 1 C—l, so the equations represent parallel lines. 4. Yes, A q b—l
as by ¢y as by
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. ) a b ) . .
5.0 6. Infinite 7. No, since -1 “L so it has a unique solution
ay 2

C. Short Answer Questions Type-II
1. (1) 4x+y=1 (1) 6x- 4y+3 =0 () 6x- 4y+14 =0 2. (2) consistent (11) inconsistent

3. k=-6 4. ()a=4,b=8 (@) a=5,b=1 (iii)a=-1,b=2
5. x +y+1=0,x - y =5, Infinitely many 6. 14, _25
7. x =340,y =-165,1 =1 8. (0,-9.%, 19 o -1);Llsq. units
9 & 55 5
9.a=5,b=2 10. x =85°,y =55° 11.x =33,y=50°,D4 =70°,DB =53°,DC =110°,DD =127°
12. (i)x =6,y =8 @) x =2,y =3 @ii) x =a®,y =b*
(0)x=2,9=—3 (v) x =4,y =9 (wi)x =L, y="3
2 2
(vii) x =8,y=3 (viii)x=;,y=-l (x)x =5,y =1
x)x=3,y=4 (m')x=_21,y=jL (xu)x=1,9y=3
(n)u =2,v=1 (xv) x =4,y=5
13. (z) Inconsistent () consistent x =2,y =-3 (1) consistentx =-1,y =-1
14. 40 years 15. 100 students in hall A, 80 students in hall B
16. length = 20 m, Breadth = 16 m 17. 40°, 140°
18. ) x =3,y =2, (0, 3.5), (0, —4) () x =2,y =3, (0, 6) and (0, -2)
19. )x=1,y=2(5,0)(-2,0) (m)yx=1,9y=2,4,0),(-3,0)
20. 1)x =1,y =-1 (ii)x=_21,y=2 () x =m+n,y=m-n (w)x =11,y =8

21.10x+y=3+4(x +y) and 10x+y+18=10y+x
D. Long Answer Questions

1. (0, 0), (4, 4) (6, 2) 2.%10,% 15 3. 6 square units 4. 10 km/h, 40 km/h
5. 69 or 96 6. 2.5 km/h 7. @)x =2,y=-1 () x =1,y=4
8.x=2,9y=4,12sq. units 9. Scheme A® ¥ 12000, Scheme B® ¥ 10,000 10. 36
11. ;L 12. Father’s age = 42 years, Son’s age = 10 years
13. Speed from point A = 40 km/ h, from point B = 30 km/h
14. 100 km/h, 80 km/h 15. 60 km/h, 40 km/h 16.% 215
17. 600,340 18. One man in 36 days, One woman in 18 days
19. 25 20. 36
Formative Assessment
Activity:1
1. Consistent 2. Infinite 3. One 4. Unique 5. Line 6. Elimination 7. Parallel

Oral Questions
1. A pair of linear equations which has either unique or infinitely many solutions.
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2. A straight line. 3. When it has no solution.

4. Yes. 5. Yes. 6. It has infinitely many solutions. 7. Two coincident lines

Activity: 2 Hands on Activity
L, m

1. / 1 3. Unique solution, Intersecting lines 4.kt -6, e, all values except — 6
n
5. consistent 6. All values except 10
Activity: 3 (Analyses of graph)
1. (2,0), (4, 0) 2. (0,-2), (0, 4) 3. Unique solution: (3, 1)
4. 1 sq. unit 5. 9 sq. units
Multiple Choice Questions
1. (d) 2. (b) 3. (a) 4. (d) 5. (b) 6. (¢)
8. (d) 9. (b) 10. (b) 11. (b) 12. (b) 13. (b)
Rapid Fire Quiz
1. T 2. F 3.T 4. F 5.T 6. F
Match the Columns
(@) @) (i) (e) () (a) @) (f) (v) (b) (v2) (¢)
Class Worksheet
1. )b (@) ¢ (i) a () a (v) b 2. (1) True
3. () x =7and y =9, values -1 and@ (1) x =20, y =30
7 b4 =130°, BB =100°, BC =50°, BD =80°

4. (1) Area of trapezium=38 sq. units

() Speed of the boat in still water = 10 km/h;  Speed of the stream = 4 km/h
Paper Pen Test

1. @) ¢ (@) ¢ (1) ¢ () ¢ (v) ¢
2. (/) True (i) True 3. ()a=3, b=1 (i) x=a”, y=b*
4. (1)x =1, y =4, Areas = 8 sq. units, 2 square units; ratio =4 : 1
(i) Speed of the bus is 60 km/h; Speed of the train is 90 km/h
Chapter—4: Triangles

Summative Assessment
Multiple Choice Questions

14. @) 15. ()

Ans. Solution
1. (b) Since DE ||BC

\ AD_AE_2
DB EC 3

b 6 _2
EC 3

or EC=326= 9 cm

\ AC = AE+EC =6+ 9=15cm B
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(©)

As AD is the bisector of DA.
AB _BD 10 x
AC  DC 6 12-«x
120-10x = 6xP x = 7.5

\ BD=7.5cm

N 2

wo

O

w
o
=
N
|
R
(o]
3

xcm

Since DE||BC
\'" By AA corollary, DADE ~ DABC
AE _ DE 5 42

b AR L 2 =22

AC BC 75 BC
_15 42 o

Or BC

Ratio of areas of two similar triangles is the square of the ratio of their
corresponding sides

AB_1_BC 8 _ 1, EF=16cm
DE 2 EF EF 2

AO=0C =12 cm,BO =0D =9 cm
In right DAOB
AB?=A0%+0B%*=12%+9?

wo gz

= 144 + 81 = 225 i . ]
b AB=15cm 9cm  |O
C
A
(©) 4B _,_4C (- XY ||BC)
BX YC
b 4 = A€
2
or AC =8 cm . v
b AY = AC - YC / \
=8-2=6cm B c

If AB and CD are the poles,
then AB =CE =6 cm,
BC =AE =12m

o

DE=11-6 = 5m

In right DADE,
AD?= AE? +ED?
=122+ 5%2=144 + 25 = 169 .

[«——11m ——>

AD = 13 cm
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B. Short Answer Questions Type-I
1. Yes, 26 =24% +10°

9. (b) |Inright DABC c
BC?=AB%*+AC?
=122 + 5% = 169
p BC =13 cm .
AD” BC = AB™ AC 3
b ap =2 12 _60
13 13
D
A B
5cm
A
10. (¢) |Inright DACD
AD%* = AC?- cD?
= BC?- CD? \ AC=BC)
= (2CD)*- CD?
= 4CD*- CD*=3CD? L L 2
11. ) |Since 49=P9 .14 BAOB=BDOC
0C OB A X
DAOB ~ DCOD
AO _DO _AB _1 o
[} = = = 4 cm
OC OB CD 2
4 _1 _
or -2 or CD =8 cm c B
12. (b)  |In right DABC
AC* = AB*+BC* A
= (AN?- BN?)+(CM? - BM?)
.2 .2
—an2-8pc? vom?- B 4p0 y
82 a 32 a
= AN?+CM?* - ZIL(BCQ +AB%) = AN*+CM?* - 4A62
c 0 c B C
or AC2E +10- N2 rom? N
g 49
or 5AC?=4(AN*+CM?)
Exercise
A. Multiple Choice Questions
1. (c) 2. (d) 3. (b) 4. (b) 6. (a) 7. (a)
8. (b) 9. (d) 10. (c) 11. (¢) 12. (a) 13. (¢) 14. (b)
15. (¢) 16. (a) 17. (¢)

2. False, a rectangle and a square has each angle equal to 90° but the two figures are not similar
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3. Yes, by AAA criterion 4. No, it will be ;5

5. No, because the angles should be the included angle between the two proportional sides.

6. No, DPB=DY 7. Yes, because DL _ DM _ 8.6 cm 9. 25 cm 10. 1:9
LE MF
C. Short Answer Questions Type-II
2. 4.8 cm 3.x =1 4. 17 cm 5. DB =3.6cm,CE =4.8 cm
6. No 7. Yes 9. 18 cm 10. 9m 13. 60° 14.1:4 15. 10 m
16. (1) 13 cm 25. 11 or 8
D. Long Answer Questions
1. 2\/gcm,5cm, 345 cm 2.8cm, 12 cm, 16 cm 9.2? 10. 2_2\/5
Formative Assessment
Activity:1
1. Similar 2. Equiangular 3. Line 4. Right angled 5. Parallel
6. Congruent 7. Thales 8. Pythagoras 9. Square

Oral Questions

1. Two polygons of the same number of sides are similar, if their corresponding angles are equal and their
corresponding sides are in the same ratio or proportion.

If two polygons are similar, then the same ratio of the corresponding sides is referred to as the scale factor.
In world maps, blueprints for the construction of a building, etc.

Any two circles, two squares, two photographs of same persons but different size, etc.

gUk BN

If one angle of a triangle is equal to one angle of the other triangle and the sides including these angles
are proportional, then the two triangles are similar.

6. Ifin two triangles, sides of one triangle are proportional to the sides of the other triangle, then the two
triangles are similar.

7. If two angles of one triangle are respectively equal to two angles of another triangle, then the two
triangles are similar.

8. False, corresponding angles should be equal.

9. No, corresponding sides are proportional. They may not be equal.

10. True
11. False
Multiple Choice Questions
1. (d) 2. (c) 3. (a) 4. (c) 5. (b) 6. (a) 7. (a)
8. (¢) 9. (b) 10. (¢) 11. (b) 12. (a) 13. (¢) 14. (¢)
15. (d) 16. (¢)

Match the Columns
@) (d) () (@) () (c) (i) (b)

Rapid Fire Quiz
1. F 2. F 3.T 4. F 5.T 6. F 7. F
8. Same 9. Square 10. Right 11. Right
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Word Box
1. congruent 2. similar 3. congruent 4. scale factor 5. equiangular
6. Basic proportionality 7. Pythagoras 8. parallel 9. corresponding sides
10. similar 11. congruent 12. equal, proportional
Class Worksheet
1. ()¢ (@) ¢ (1) d () ¢ 2. () True (i) False
3. 125 cm® 4. 4.750 km
5. (¢) 2.4 cm (1) Yes, DABC ~DQRP by SSS similarly criterion
(ii7) Yes, 25% = 24% + 7% 6. (i) Similar (i) EF, BC, FD (u1) Congruent
Paper Pen Test

1. @) ¢ (w) d (ui1) ¢ () a (v) c 2. (1) False (i) False
3. 1)9:1 4. AB =9 units; BC =12 units; CA =15 units; DE =18 units; DF =30 units; EF =24 units

Chapter-5: Introduction to Trigonometry

Summative Assessment
Multiple Choice Questions

Ans. Solution

L. ®) Giventan A = 3 ¢

Let  AB =2k, BC =3k a

Then, AC?=(8k)? +2k)? =13k*P AC =13k

i.e cosA=£ =72k -2

o AC 13k 13 sl A
2. (d) sinf@ +h)y=1 b a+tb=90°

cos@ - b) = cos (90°-b—-b) = cos(90°- 2b)= sin 2b
3 (d) sina -1 P a=45° Cosb=L P b=45°

V2 V2

\ tan (@ +b) =tan (45°+45°) =tan90° = Not defined

4. (a) DABC is right-angled at C
A+B=180-C =90° P cos(A+B)=cos90° =0

5. (¢) cos9a =sina P cos9a =cos(90°-a)

p 9a =90°-a ora:@:9

10

p tanba =tan 45°=1
6 (©) V3

sin60° _ 2 _ 1

cos30° 3

2
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7. (b) Given expression
= [cosec (75°+Q) - sec{90°- (75 +Q)} - tan(55°+q) +cot(90°- (55 +Qq)]
= cosec (75°+q) - cosec(75°+]) - tan(55°+q) +tan(55°+H])
=0
-2 o -2 _ o
8 ) Given expression = s 227 +sin” (90 - 227) +sin263° +cos63°sin(90 - 63)
cos?22°+cos? (90 - 22°)
2900 2990
_ Sn"227+cos” 22 +sin?63° +c0s63°cos63°
cos?22°+sin%22°
=1+1=2
9 ©) * 51'n q-cosq _ 4tanq- 1 (Dividing numerator and denominator by cos Q)
4sinq +cosq 4tanq +1
=3-1_2_1
3+1 4 2
10. (@) sin(2” 0)=sin0°=0 and 2sin0°=2"0=0
1L () 2 2
2tan30° _ V3 =ﬁ=£'§=\/§=tan600
1-tan230° el o 2 3 2
1- 977 3
evd o
12. (b) 9sec’A-9tan? A = 9(sec? A - tan?A)=9" 1 =9
13. (¢) (1 +tan( +sec q)(l +cot( - cosecq)
=a(i_l_sinq L1 98?+cosq 1 g
cosq cosQg@ sinq  sin( g
_(cosq +sinq+1)(sing+cosq - 1)
sinqcosq
_ (cosq+sinq)2 - (1)? _ cos?q+sin?q +2sinqcosq - 1= 2sinqcosq _o
singcosq sin qcosq singcosq
14. () secq+tang=x P sec2q+taan+25€(:qtanq:x2
P 1 +tan®q +tan®q +2secqtanq = x
P 1 +2tanq(tanq +secq):x2
x%-1
P 1+2xtanq=x? ortanq =
2x
15. () cos? A-sin? A = (cos® A +sin? A)(cos® A - sin? A)
=1[cos® A- (- cos2A)] =2cos?A-1
Exercise
A. Multiple Choice Questions
1. (a) 3. (b) 4. (¢) 5. (c) 6. (@) 7. (@)
8. (a) 10. (¢) 11. (d) 12. (d) 13. (b) 14. (¢)
15. (¢) 17. (d) 18. (d) 19. (b) 20. (@) 21. (¢)
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22. (b) 23. (b)
B. Short Answer Questions Type-I
1. True 2. False 3. True 4. True 5. False 6. ; 7.1
8.1 9.1 10. a =1 11. 2
C. Short Answer Questions Type-II
1.sin A =§, tan A =§, cot A =é 2. cos A =l, tan A =%,cosecB —2—5
5 4 3 25 7 7
3.sin A =£,cotA _12 4. sinq =§, cosq =ﬁ, tanq =i, secq=i,cotq =ﬁ
13 5 1 4 7 J7 3
. .. . 7 24
5. 1)1 1) 0 7.sinQ=—, cosQ ==—
() (i2) Q 95 Q o5
[ 2
8. sinb =£, cosb=;, cosec b= Lﬂb, secb =+/1 +tan’b, cot b =
J1+tan’b |1 +tan®b tan tanb
1 3 J10
9. sinq=——,c08q = ——, cosec( =m,secq =—— cotq=3 10. 0
J10 J10 3
11. 2 12. 2 13. -?1)3 14. 9 15. 1 16. BC =3+/3 cm, AC =6 cm
17. A =B =45° 18. sin(A +B)=ﬁ,cos(A- B) =1 25. 1
2
29. 12 30.x =30° 31. x =45° 36. 2 37. 1 38. 2 39. 0
2
40. - 1 41. A =44°  44. 225 46. 1 47.3 48. 8 50. 8
64 3 612 +b2
Formative Assessment
Activity
1. Cotangent 2. Identity 3. Cosecant 4. Square 5. Tangent
6. Zero 7. Right triangle 8. Secant 9. One 10. Trigonometry
11. Cosine
Multiple Choice Questions
1. (d) 2. (b) 3. (d) 4. (a) 5. (b) 6. (¢) 7. (a)
8. (¢) 9. (¢) 10. (b) 11. (d) 12. (b) 13. (@) 14. (b)
15. (¢)
Match the Columns
@) (d) (iz) (c) (i2) (e) () (b) () (@)
Rapid Fire Quiz
1. F 2.T 3.T 4. F 5.F 6. F 7. T
8. F 9.7 10. F 11. F 12.T 13. T 14. T
15. T 16. F 17. T 18. F 19. T 20. T
Oral Questions
1. cos A 2. Yes 3.0 4. sec?q 5.1 6. AB
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7. An equation which holds true for all values of the variable.

8.1

9. Yes

10. cot A

11. Hypotenuse

12. False

13. Increase because as we increase g, the side opposite to right angle will increase and the ratio of tanq

will also increase.

14. It will increase 15. cotq=cloiSq 16. 1 +tan®q=sec?q 17. False 18. No
sinq
Class Worksheet
1. )b (1) ¢ (1) b () a () (b) (vi) (d) (vir) (c)
(viar) (c) 2. (1) False (1) True
3. () F @) F () T () F () F (vi) T
4. 1) 6 (@) 0 (i7) O (1v) 0° () 3 (vi) 1
5. (i) increases (1) decreases (1) 1 (2v) 0 (v) Tri, gon, metron
6. 1) T () F (i) F () T (v) F (vi) T
Paper Pen Test
1. )b (1) ¢ (1) d () a () d (vi) a
2. (1) False (i) True 3. (1) q =90° 4. () LHS = RHS = 111??
Chapter-6: Statistics
Summative Assessment
Multiple Choice Questions
Ans. Solution
1. (c)
2. (@) Meanzéfixi _6+4p+30+424+20+12 o _92+4)
af, 14 + p O 14+p
or 89.6 + 6.4p =92 + 4p
or 24p=24 orp=1
3 (b)
Classes Cumulative Frequency | Frequency
5,000 -10,000 150 18
10,000 -15,000 132 14
15,000 -20,000 118 33
20,000 -25,000 85 17
25,000 -30,000 68 26
30,000 -35,000 42 42
4 (©)
Classes | 0-10|10-20| 20-30 | 30-40| 40-50 | 50-60
Frequency| 3 9 15 30 18 5
Modal class is 30 — 40
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5 © || Classes | 65 -85 |85-105|105 - 125|125 - 145|145 — 165| 165 — 185 185 — 205
Frequency 4 5 13 20 14 7 4
Cumulative 4 9 22 42 56 63 67
Frequency
g = 627 =33.5, Median class = 125 - 145
Modal class = 125 — 145
Required difference = 145 - 125 = 20
Exercise
A. Multiple Choice Questions
1. () 9. (a) 3. (a) 4. (d) 5. (b) 6. (a) 7. (¢)
8. (0) 9. (d) 10. () 11. (b) 12. (c)
B. Short Answer Questions Type-I
1. Median 2. Mode = 3 Median — 2 Mean 3. 25, 30 4. 30-40
5. 300-350 6. 55-65 7. 12.5-16.5 8.8 9. 82

10. False, because for calculating the median for a grouped data, we assume that the observations in the
classes are uniformly distributed.

11. False, it depends on the data. 12. False, it depends on the data.
C. Short Answer Questions Type —II
1. p= 20 2.p=1 3.k=6 4. p= 20 5.3.54 6. 31 years
7. 36.36 8. fi =8, f,=12 9. p=7 10.% 211 11. 109.92
12. 14.48 km/1, No
13.
Marks 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 [ 70-80 [80-90|90-100
Number of Students | 10 40 80 140 | 170 | 130 100 70 40 20
14. (z) Less than Type
(i) Less than Type (ii) More than Type
Age (in years) Number of Age (in years) Number of students
students
More than or equal to 10 300
Less than 20 60 More than or equal to 20 240
Less than 30 102 More than or equal to 30 198
Less than 40 157 More than or equal to 40 143
Less than 50 227 More than or equal to 50 73
Less than 60 280 More than or equal to 60 20
Less than 70 300
15. f1=8,f,=7 16. f =25 17. % 5800 18.201.7 kg 19. 65.63 hours

20. Mode = 36.8 years, Mean = 35.38 years
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D. Long Answer Questions

1. Mean = 38.2 , Median = 35, Mode = 43.33
2. Mean = 37.2, Median = 39.09, Mode = 42.67
3. Mean = 169, Median = 170.83, Mode = 175
4. Mean = 145.20, Median = 138.57, Mode = 125
5. 58.33 6. Average = 170.3 sec, Median = 170 sec.
7.
(i) Distance (in m) No. of Students Cumulative frequency
0-20 6 6
20-40 11 17
40-60 17 34
60-80 12 46
80-100 4 50
(12i) 49.41 m
8. 21.25 cm 9. Median = 17.81 hectares, Mode = 17.78 hectares
10. Median =% 17.5lakh  11. 46.5 kg 12. X138
Formative Assessment
1. Mode 2. Ogive 3. Mean 4. Class mark 5. Assumed mean
6. Median 7. Frequency 8. Data 9. Interval 10. Class size
11. Empirical
Multiple Choice Questions
1. (¢) 2. (d) 3. (b) 4. (c) 5. (a) 6. (d)
7. (a) 8. (c) 9. (a) 10. (b) 11. (b)
Rapid Fire Quiz
1. F 2. T 3. F 4. T 5.F 6. F 7. T
3. F 9.F
Match the Columns
() d (1) e (122) b () g () h (i) a (vit) ¢
(vir) [
Oral Questions
1. Mode = 3 Median — 2 Mean 2. Yes 3. Median 4. Ogive 5. Class size
6. Mode =/ +§f1_f0 g h where [ is the lower limit of the modal class, f, f;, f, are the frequencies
2h-Jfo- fo0
of the class preceding the modal class, the modal class and the class succeeding the median respectively
and £ is the class size.
7. Mean, x =a+ S]S;lfjl, where ais the assumed mean and d; = x; - aare the deviations of x; from a for each i.
8. Mean
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Answers 297

9. No, because when we calculate the mean of a grouped data, we assume that the frequency of each class
is centered at the mid-point of the class. Due to this the two values of mean, namely those from
ungrouped data and grouped data are rarely the same.

10. The positional mid value when a list of data has been arranged in ascending or descending order.
Class Worksheet
1. ) a () d (1) b () a ()b 2. (1) False (i) False

3. 20 4.50,55,52.5 5. a +% 6. a+ éofl'“i “h
a f; a f;
7.
Class Interval X f u fu
0-100 50 2 -3 -6
100 - 200 150 8 -2 -16
200 - 300 250 12 -1 -12
300 - 400 350 20 0 0
400 - 500 450 5 1 5
500 - 600 550 3 2 6
50 -23
x =304
8. () mode (i2) uniform  (:2z) modal (tv) 3, mean, mode (v) median
(vi) cumulative frequency of the median class
9. frequency of the class succeeding the modal class
Paper Pen Test
1. ) d (1) ¢ (i) a () b () d (vi) d
2. (i) False (i) False
3. (0)a=12,b=13, ¢=35,d =8, ¢=5, f =50 (1) Mode =% 11,875
4. (i) Mean = 48.41; Median = 48.44 (1) Median weight = 46.5 kg
Model Question Paper - 1
1. (¢) 2. (c) 3. (d) 4. (d) 5. (a) 6. (¢) 7. (b)
8. (¢) 9. (b) 10. (b)
11. No. As prime factorisation of 6" (6" =2" " 3") does not contain 5 as a factor.
12.x2-x+1 OR p=_2 13, k=2 15. 21 cm® 16. -
8 10
17.
Marks obtained Number of students
Less than 10 5
Less than 20 3
Less than 30 12
Less than 40 15
Less than 50 18
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Less than 60 22
Less than 70 29
Less than 80 38
Less than 90 45
Less than 100 53
18. No, it is not always the case. The values of these three measures can be the same. It depends on the
type of data.
19. 17 o1. 271 OR x%+2x -3 99. 40 km/h, 30 km/h OR 50 years, 20 years
1
25. — 27.P =11 28.% 11875
V3
29. k = -3, zeroes of 2x* +x% - 14x% +5x +6 are 1, — 3, 2 and - ;, zeroes of x2 +2x - $are 1, -3.
30. 6 sq. units 33. 2\3/5 34. p=5,q=7
Model Question Paper — 2
1. () 2. (d) 3. (a) 4. () 5. (b) 6. (d) 7. (d)
8. () 9. (¢) 10. (@) 11. 13 12.0 OR ?l)é 13.k=-6  14. 60 cm
15. yes, = AC* = AB* +BC?® and BB =90° 17.17.3 18. 0
20. 63 21. k = -9, quotient = x 2 +5x +6, zeroes are 3, -2, -3
22.3¢* +8x +4,-2,- 2 OR 100 in hall Aand 80 in hall B 25. \IE 27. 53 28. 25
99. 1, ; 30. (0, 0)(6, 2)(4, 4) 33. g 34. 201.81
Model Question Paper - 3
1. () 2. (¢) 3. (a) 4. (b) 5. (d) 6. (d) 7. (a)
8. (b) 9. (d) 10. (b) 11. 435 12. NO
13. x =5,y=3 OR «x-y=-4,2x+3y =7;infinitely many pairs 17. 27.6 18. 30 — 40

20. HCF = 24, LCM = 685008

21. x =3,y =2; Lines intersect the y-axis at the points (0, —1) and (0, 11) 92./3,-5V3 OR 6

95. L 97.f=8 98 154 20. 1L 94\3and 2- 3
V3 2
30. 83 OR 100 km/h, 80 km/h 39. 1 + \/lg 34.21.25
Model Question Paper - 4
1. () 2. (¢) 3. () 4. (b) 5. (c) 6. (d)
8. (¢) 9. (b) 10. (b) 11. NO 1224 =3 OR x?- 4x+1
13.x=3,y=-1 14. x =2 15. 7 cm 17.x = 62 18. NO
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20. 625




21. *f, 32*@ 22. Inconsistent OR Q =x -2, R =3 25. A =45°B =15°
26.; 97. 98 98. 106.1 99. V5,5 +:/2, V5 - {2
30. 12 and 4 OR 70 days and 140 days 33. 1+243 34. 138.6
Model Question Paper — 5
1. (o) 2. (c) 3. (c) 4. () 5. (b) 6. (a) 7. (c)
8. (d) 9. (¢) 10. (c) 11. 180, 15 12. 108
13. k=10 OR p?+¢%=0 andr? 0 17. 7.4 18. 26 20. 999720  21. ; 1
22.x=1,9y=2,(5,0) (-2,0) OR 20 paise coins = 25 and 25 paise coins = 25 95. 24/3
96. A =45°,B =15° 97.40.61 OR p=17 98. f, =8, f, =12
29. 10 km/h, 4 km/h 30. 2,-2,4/7,- 7 39. 9

34. Mean=26.4,Median=27.2, Mode=29.09
Model Question Paper - 6

1. (b) 2. (c) 3. (b) 4. (a) 5. (d) 6. (b) 7. (¢)
8. (b) 9. (¢) 10. (d) 11. 15 12.x =1, y=2 OR x =3, y=2
13. k=7 14. gz 15. Median Class: 145-150, Modal Class: 145-150
16. | More than 50 | More than 55 | More than 60 | More than 65 | More than 70 | More than 75
50 48 42 34 20 5
17. 10 m 21.21x%- 2 - 8 23. BC =5x/§, AC =10 cm 24. x =12 25. 39
26. 18 OR % 18000 and ¥ 14000 27. 2.7 cm 29.x =2,y=4; (-1,0),(2,4), (5,0)

30. 58.75  32.4/2, /2, 1,4
Model Question Paper — 7

1. d) 2. (b) 3. (¢) 4. (a) 5. (¢) 6. (b) 7. (d)
8. (¢) 9. (¢) 10. (a) 11. m =300, n =50
12.
Less than 145 | Less than 150 | Less than 155 | Less than 160 | Less than 165 | Less than 170
10 18 38 50 56 60
13. Median Class: 20-30, Modal Class: 20-30 15. 60° 17. k=-7 18. 1

19. 39.71 20. 34.75 21. /5, _Z;)/g 26.3400,330 OR 42or 24

97. 2521 cm? 29.x=2,y=3; (0,6),(0, 1), (2, 3) 33.17.5
34. /3, +/3,2,-3
Model Question Paper — 8
1. () 2. (¢) 3. (b) 4. () 5. (d) 6. (b) 7. (b)
8. (a) 9. (a) 10. (¢) 11.a=23,b=11,¢c=7 12. consistent
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13.x=2,y=-3 14. 170.2 15. 39.7

16. No, the correct correspondence EF _ DE 17. No, 18.
ST TU

91.7,-5 OR +18 22. 93 94. 94 cm 25. 6'2*/§ OR 1

27. 44.29 28. 62

OR —

26. 0

29. x =2, y =3, Area of triangle with x-axis=7.5 sq. units, Area of triangle formed with y-axis= 5 sq. units.

OR (0,-7)(0,1)
30. Speed of sailor = 10 km/h, Speed of current = 2km/h ~ 34. f; =9, f, =16

Model Question Paper - 9

1. (b) 2. (b) 3. (d) 4. (b) 5. (¢) 6.
8. (b) 9. (d) 10. (¢) 11. 9 12. 6
13. No, since A b—l, so it has a unique solution 14. 53.18 17.
Ao 2
21. k=6 22. pg=r OR 27 25.x =10 OR 69.43%
26. 147.2 mm 30. 14x - 10 3l.x=3,y=3; 1:1

34. Median = 53 OR Median = 220
Model Question Paper — 10

96.95 18,10
929

1. (b) 2. (c) 3. (a) 4. (c) 5. (c) 6. (d) 7. (b)
8. (¢) 9. (¢) 10. (a)
12. Speed of rowing = 6 km/h, Speed of current = 4 km/h OR x =-2,y=bandm =-1
13. -3,-2,2 14.23 15.a=12,b=13,c=35,d =8,¢=5, f =50 16.x =3
21. x =2, y =1, consistent 22.a=1,b=2 OR k=banda=-5
23. A+ B =45°0OR A=60°,B=30° 24.a=12,b=13,c=35,d=8,e =5,/ =50
97, 0 ’3‘@ 28. Mean = 51.75, Mode = 55

32. Speed of train =100 km, Speed of the car = 80 km/h 33.x=1,y=-1

© VK Global Publications Pvt. Ltd.



