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PREFACE

Target’s “Std. X: Mathematics MCQs” is a complete, thorough, critically analysed and extensively drafted
book to offer students practice of Multiple Choice Questions (MCQs) with answers.

The book contains MCQs based on all the textual chapters of Mathematics (Part 1 & 2). The aim of
this book is to provide conceptual preparedness to the students by giving them ample practice of MCQs. It
also gives them a hang of competitive examinations which are mostly MCQ-based. Complete coverage of
topics in this book ensures strong foundation of the subject. MCQs which are part of reduced syllabus are
marked as@to keep students focused on the preparation of topics/subtopics listed for the examination to be
held in year 2021-22.The Subtopic-wise segregation of each chapter of this book helps the students to
practice questions smoothly and as per their own pace.

Each chapter begins with a Synopsis which acts as a revision tool for the students in efficient form of
pointers, tables, charts etc. followed by Quick Review of the chapter.

Section of ‘Multiple Choice Questions’ consists of specially created and compiled MCQs as well as
textual MCQs and the MCQs appeared in previous board examination. The section is intended to fulfill
following objectives — to help students revise concepts as well as to prepare them for solving complex
questions which require strenuous effort and understanding of multiple-concepts. The assortment of MCQs is
a beautiful blend of straight forward, average and higher order thinking questions.

To aid students, Solutions are provided for difficult questions. ‘Shortcut’ helps students to save time
while dealing with a lengthy solution of a question. ‘Caution’ is added to make students watchful against
commonly made mistakes. Also, ‘Connections’ are furnished to enable students perceive the interlinking of
concepts covered in different chapters and preparing them for possible coalition questions.

Topic Test along with solutions at the end of the chapter allows students to gauge their grasp of
chapter.

We hope that the book builds up necessary knowledge and skillset in the students and boost their
confidence required to succeed in the examination.

- Publisher
Edition: First

The journey to create a complete book is strewn with triumphs, failures and near misses. If you think we’ve
nearly missed something or want to applaud us for our triumphs, we’d love to hear from you.

Please write to us on: mail@targetpublications.org

A book affects eternity; one can never tell where its influence stops.

This reference book is transformative work based on textbook 'Mathematics Part - 1 & 2; Second Reprint: 2020' published by the Maharashtra State Bureau of Textbook
Production and Curriculum Research, Pune. We the publishers are making this reference book which constitutes as fair use of textual contents which are transformed by
adding and elaborating, with a view to simplify the same to enable the students to understand, memorize and reproduce the same in examinations.

This work is purely inspired upon the course work as prescribed by the Maharashtra State Bureau of Textbook Production and Curriculum Research, Pune. Every care has
been taken in the publication of this reference book by the Authors while creating the contents. The Authors and the Publishers shall not be responsible for any loss or
damages caused to any person on account of errors or omissions which might have crept in or disagreement of any third party on the point of view expressed in the
reference book.

© reserved with the Publisher for all the contents created by our Authors.

No copyright is claimed in the textual contents which are presented as part of fair dealing with a view to provide best supplementary study material for the benefit of
students.



Chapter No. Chapter Name Page No.

Part-1
1 Linear Equations in Two Variables 1
2 Quadratic Equations 17
3 Arithmetic Progression 31
4 Financial Planning 46
[Not a part of evaluation scheme of 2021-22]
5 Probability 58
6 Statistics 70
[Not a part of evaluation scheme of 2021-22]
Part -2
1 Similarity 110
2 Pythagoras Theorem 131
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5 Co-ordinate Geometry 172
6 Trigonometry 188
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7 ) 206
[Not a part of evaluation scheme of 2021-22]

Note: Textual exercise questions are represented by * mark.
Questions belonging to the reduced syllabus for year 2021-22 are represented with @nark.






3 Arithmetic Progression

Synopsis

3.1 Sequence, Arithmetic Progression

Sequence:
A sequence is a collection of numbers arranged in a
definite order according to some definite rule.

Terms in a sequence:
Each number in the sequence is called a term of the
sequence.
The number in the first position is called the first term
and is denoted by t;.
The number in the second position is called the second
term and is denoted by t;.
In general, the number in the ‘n™
n"™ term and is denoted by t,.
In a sequence, ordered terms are represented as
ti,th,ty, ..., 1,

position is called the

Arithmetic Progression:

An arithmetic progression (A.P.) is a sequence in
which the difference between any two consecutive
terms (t,+1 — ty) is constant. This constant is called the
common difference of the A.P. and is denoted by ‘d’.

Examples:
1. 18,16, 14, ...
Here, t, —t; =t3 —t, = ... = =2 = d = constant
. 2 3 4
il. =, =, =,
5 55

= d = constant

| —

Here,tz—t1=t3—t2=...=

In an A.P., if the first term is ‘a’ and common
difference is ‘d’, then the terms in the sequence are a,
(a+d), (a+2d),(a+3d),...

Finite A.P.:
The arithmetic progression having finite number of
terms is called a finite A.P.

Examples:
i. 3,6,9,..,21
il. 7,14,21, ..., 49

Infinite A.P.:
The arithmetic progression having infinite number of
terms is called an infinite A.P.

Examples:
1. 5,10, 15, ...
ii. 6,3,0, ..,

Remember This ) ——————————————————

1
1
1. Inan A.P., :
the1 —th=ta—t,_;=...=d, wheren € N. :
1
1
1
1

il. In an A.P. common difference d can be
positive, negative or zero.

3.2 n'"term of an A.P.

In an A.P., if the first term is ‘a’ and common
difference is ‘d’, then the n™ term is given by
tn=a+t(m-1)d.

Remember This ) ——————————————————

| Inan AP,

. n term from the end = t, — (n — 1)d, where t, is
| the last term and d is the common difference.

1

3.3 Sum of first n terms of an A.P.

In an A.P., if the first term is ‘a’ and common
difference is ‘d’, then the sum of the first n terms is
given by

S, = % [2a+ (n—1)d]
OR
Sp= % (t; +t,), where t; = first term, t, = last term

Selection of terms in an A.P.:

Number

Terms to be taken
of terms

3 a—d,a,a+d

4 a—3d,a—-d,a+d,a+3d

Remember This ) ------------------

1. Sum of first n natural numbers (S,)
. n (n + 1)
2
il. Sum of first n even natural numbers (S,)
=n(n+1)
1il. Sur;l of first n odd natural numbers (S,)
=n

iv. In case of Arithmetic Progression of
consecutive natural numbers divisible by any
specific number e.g. 5, then the common
difference (d) = 5.
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QUICK REVIEW

Arithmetic Progression

v v v
General form th Sum of first n terms
of an A.P. n™ term of an A.P. of an A.P.

v v '
The .ger}eral form of an ty=a+(n—1)d, Sy=2[2a+ (n— 1)d]
A.P.is given by where a = first term 2
a,atd,a+2d,a+3d, ..., d = common difference where a = first term
where a = first term n = number of terms d = common difference
d = common difference n = number of terms

or

&:§m+w

where t; = first term
t, = last term
n = number of terms

MULTIPLE CHOICE QUESTIONS

3.1 Sequence, Arithmetic Progression (C) 2,8,\18, B2, ...
1. A set of numbers where the numbers are (D) -7, _E, -6, _E,

arranged in a definite order, like the natural 2 2

numbers, is called a 8. Which of the following is not an A.P.?

(A) ipdex (B) numbers (A) 2,4,6,8, 10,....
(C) line (D) sequence (B) -17,-12,-7,-2,3, ....
2. Foran A.P. 5,12, 19, 26,... a=? (C) 1.5,4,65,9,....
(A) 12 B) 26 D) 1,4,9,16,25,....
© 19 (D)3 9. Which of the following is not an A.P.?
3. Findt;=?inan A.P.9,15,21,27,... (A) a+k,a+2k’a+3k,a+4k, ...
(A) 27 B) 21 (B) ak, ak + dk, ak + 2dk, ak + 3dk, ....
©) 15 D) 9 (C) a+d+ka+2d+tk,a+3d+ka+4d+k,....

4. InanAP.0,—4 -8 —12,. findt,="? (D) atka+2ka+t3katdk,..

(A) -8 B) -4 10.  For what values of m and k, does the sequence
< -12 D) 0 ‘0, m, k, —12, ...” becomes an A.P.?

5. ForanAP.ifd= , then the sequence is () k=-4m=-8 (B) m=-4,k=-8
a constant sequence. © m=-3k=-6 (D) k=-5m=-10
(A) 0 ®B) 1 11. Ifa=-1.25andd =3, then the A.P. is
© -l (D) 2 (A) —125,-4.25,-7.25,-10.25 ...

*6. The sequence —10,—6,—2,2, ... B) -1.25,1.75,4.75,7.75, ...
(A) isan A.P. Reasond=-16 (C) -1.25,-3.25,-6.25,-9.25 ...
(B) isan A.P. Reasond =4 (D) -1.25,3.75,6.75,9.75, ...
(C) isan A.P.Reasond=-4 )
(D) is not an A.P. *12.  First four terms of an A.P. are ..., whose first
term is —2 and common difference is —2.

7. Which of the following is not an A.P.? (A) -2,0,2,4

@) 2,237 . (B) -2.4,-8,16
22 © -2,-4,-6,-8

(B) 0.4,0.44,0.444, ... D) -2,-4,-8,-16
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

The first five terms of the A.P. with a = 6 and
d=-3 are

(A) 6,9,12,15,18

B) -6,-9,-12,-15,-18

(C) 6,3,0,-3,-6

D) 6,3,-3,-6,-9

1,4,7,10, 13,... Next two terms of this A.P. are

A) 16,19 (B)
(C) 19,22 (D)

10, 7
16, 18

The next term of the A.P. ﬁ,\/ﬁ, J63, ...
is

(A) 70 (B) /84
© o7 (D) 112

In an Arithmetic Progression 2, 4, 6, 8,... the
common difference d is

A) 8 B) 6

<€ 2 D) -2
In the AP. 2, -2, -6, —10, ..... common
difference (d) is: [Mar 19]
@A 4 B) 2
© -2 D) 4

The common difference of the A.P.
0.6,1.7,2.8,3.9, ...1s

(A) 0.8 B) 0.9
©) 1.1 D) 1.3

If the given A.P. is 2, g, 3, g, ..., then the
common difference d =
(A) B) 2

®) -

© :

NI Dl w

Find common difference (d) of an A.P. whose
first two terms are — 3 and 4.

A 7 B) 4
< -7 D) -3
Inan A.P.,ifts=—21 and t; =— 25, thend =
A) 3 B) -3
©) 4 (D) 4
For the A.P. 9, 16, 23, 30,37 ....,
(A) a=9,d=3 (B) a=9,d=6
(C) a=9,d=9 (D) a=9,d=7
FortheA.P.l,l,l,i,...,
6 4 3 12
1 1 1 1
A =—,d= - B =—,d=—
(&) a=—.d=3 (B a=—.d=-
1 1 1 1
C =—,d=— D =—,d=—
©) a 5’ 5 (D) a < T

24.  First term and the common difference for A.P.
13357 are respectivel
4444 P Y
1 1 1 1
A) — and - B) - and —
(A) 2 an 5 (B) 5 an 2
1 1 1 3
C — and — D — and =
© an (D) , and
25. For what value of k; k + 2, 4k — 6, 3k — 2 are
three consecutive terms of an A.P.?
A 1 B) -1
< 3 (D) -3
26. The first three terms of an A.P. respectively are
3y—1,3y+5and 5y + 1. Then y equals
(A) -3 (B) 4
<©) 5 (D) 2
3.2  n'"term of an A.P.
*]. Foran AP.t;=4,d=—4,then a=....
(A) 6 B) 7
(C) 20 (D) 28
2. Inan AP.ifa=-72,d=3.6,t,=7.2,thenn
is equal to
(A) 3 (B) 4 <) 5 (D) 6
3. For an A.P. a = 101, d = —4, then what is the
value of n, if t, = 57.
A 9 B) 10 (©) 11 (D) 12
*4, Foran AP.a=3.5,d=0,n=101, thent,=....
[July 19]
A) 0 (B) 3.5
(C) 103.5 (D) 104.5
5. If a=-9,d=-7, then tig=
A 117 (B) 135
©) -117 (D) -135
6. What is the n™ term of the A.P.
a,a+td,a+2d,a+3d,...?
(A) a+nd B) a+(m+1)d
(C) a+(n-1)d (D) a+(@2n-1)d
7. Find the 19™ term of the A.P. 7, 13, 19, 25, ...
(A) 115 (B) 121
(©) 109 (D) 127
8.  The 27" term of the A.P. 9, 4, -1, -6, 11, ...
A) -111 (B) -121
(C) -106 (D) -116
9. Given Arithmetic Progression is
12, 16, 20, 24, ... Then the 24™ term of this
progression is
(A) 96 (B) 100
(C) 104 (D) 108
*10. In an A.P. first two terms are — 3, 4, then

21 term is ...
(A) 143 (B) 143
(C) 137 (D) 17
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11.

*12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Which of the following cannot be a term of the
A.P. whose n" term is given by t, = 6n — 22

(A) 4 B) 10

) 14 (D) 16

If forany A.P.d =5, thentig—t;3="....

(A) 5 (B) 20

(©) 25 (D) 30

If the common difference of an A.P. is %,
then tip —tg =

(A) 10 (B) 15

(C) 24 (D) 28

What is the common difference of an A.P. in
which t24 — t|7 =287

A) 3 B) -4

€ 5 (D) -6

149 is the term of the given A.P.
5,11,17,23,29, ...

(A) 24" (B) 25"

(C) 30" (D) 31%

Which term of the A.P. 92, 88, 84, 80, ...is 07
(A) 23" B) 32M

() 22 (D) 24"

The number of terms in the A.P.
7,13,19,...,205is

(A) 32 (B) 33
(C) 34 (D) 35

The 4™ term from the end of the A.P.
-11,-8, -5, ..., 49 is

(A) 37 (B) 40
(C) 43 (D) 58

. 1 1 3
Which term of the A.P. 20, 192, 185, 172,...

is the first negative term?
A) 25" (B) 26"
)y 27" (D) 28"

In an A.P. 17" term is 7 more than its 10™ term.
Then the common difference is

A) 1 B) 2

© 3 (D) 4

For any given A.P., if t30 = 2t;s, then

(A) a-d=0 B) a+d=0
(C) a-2d=0 (D) a+2d=0

If 7 times the 7" term of an A.P. is equal to
11 times its 11" term, then its 18" term will be
A 0 B) 7
© 11 (D) 18

If the 9" term of an A.P. is zero, then the ratio
of its 29" term and 19™ term is

(A 1:2 B) 2:1

< ) 1:3 D) 3:1

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

If the numbers a, 7, b, 23, ¢ are in A.P., then
(A) a=1,b=15c=31
(B) a=-1,b=15c=31
(C) a=-2,b=12,¢c=29
(D) a=2,b=13,c=29

If the ninth term of an A.P. is — 32 and the sum
of its eleventh and thirteenth terms is —94, then
the common difference of the A.P. is

A -1 B) -3

< -5 D) -7

If third term and fifth term of an A.P. are 13 and
25 respectively, find its 7th term.

(A) 30 (B) 33

© 37 (D) 38

If the 11" term and the 16" term of an A.P. are
38 and 73 respectively, then its 21 term is

(A) 94 (B) 101

(C) 108 (D) 115

If the 3™ and the 9" terms of an A.P. are 4
and — 8 respectively, which term of this A.P. is
zero?

( A) 4th (B) Sth

If the sum of the 4™ and 8" terms of an A.P. is

24 and the sum of the 6™ and 10" terms is 44,
then the first three terms of the A.P. are

(A) 13,8,3 (B) —13,-8,-3
©) 27,12 (D) -8,-3,2
The n™ term of even natural numbers is

(A) 2n B) 2n-1

© 2n+1 (D) 2n+2

Find how many three digit natural numbers are
divisible by 7?

(A) 130 (B) 118

(©) 128 (D) 127

In the natural numbers from 10 to 250, how
many are divisible by 4?

(A) 58 B) 59

(C) ol (D) 60

Two A.P.’s have the same common difference.
The first term of one of these is —1 and that of
the other is — 8. Then the difference between
their 4™ terms is

Ay -1 B) -8

<© 7 D) -9

For what value of n, are the n™ terms of two
AP’s18,21,24,...and 2,7, 12, ... equal?
(A) 8 ®B) 9

(C) 10 (D) 11

34



T

Chapter 3: Arithmetic Progression

3.3 Sum of first n terms of an A.P.
1. If the first term of an A.P. is —5 and the common
difference is 2, then the sum of the first 6 terms is
(A) 0 B) 5 ) 6 (D) 15
2. For an A.P., if the first term is 8 and the
common difference is 8, then S, =
(A) 2n(n-1) (B) 4n(n-1)
(C©) 2n(n+1) (D) 4n(n+1)
*3, 15,10, 5, ... In this A.P. sum of first 10 terms is
(A) =75 (B) —125 (C) 75 (D) 125
4. Ifa=3,n=8and Sg= 192, thend =
A) 3 (B) 4 © s D) 6
5. Inan A.P.ifa=2,d =8, S,= 90, then n is equal
to
(A) 5 B) 6 © 7 D) 8
6. Inan A.P. ifty=28 and Sg = 144, then a is
A) 4 B) 5 © 6 D) 7
*7. In an A.P. 1® term is 1 and the last term is 20.
The sum of all terms is 399, thenn=...
(A) 42 @B 38 (C) 21 (D) 19
8. If the first and last term of an A.P. are 18 and 82
respectively, then Sys =
(A) 2500 (B) 1250
(C) 800 (D) 625
9. If the n™ term of an A.P. is (2n + 1), then the
sum of its first three terms is
A 18 B 15 (©) 12 (D) 21
*10.  Sum of first five multiples of 3 is ...
(A) 45 @®B) 55 () 15 (D) 75
11.  What is the sum of the first 10 natural numbers?
[Dec 20]
(A) 55 @B) 20 (C) 65 (D) 11
*12. What is the sum of the first 30 natural
numbers?
(A) 464 (B) 465
(C) 462 (D) 461
13. 14+2+3+4+....+100=
(A) 5000 (B) 5050
(C) 5500 (D) 5555
14. Find the sum of the first 10 natural numbers
which are divisible by 3.
(A) 155 (B) 135 (C) 145 (D) 165
15.  Sum of 1 to n natural numbers is 45, then find
the value of n.
A 7 B) 8 <) 9 (D) 10
16. The sum of first ‘n’ even natural numbers is

2

(A) n(n+1) (B) “7
© "t ®)

17.  Find the sum of first 123 even natural numbers.
(A) 15256 (B) 15254
(C) 15252 (D) 15250

18.  Find the sum of all odd numbers between 1 and 350.
(A) 30452 (B) 30450
(C) 30624 (D) 30626

19. If the sum of first 55 terms in an A.P. is 3300,
then its 28" term is
A) 60 (B 62 (C) 64 (D) 68

20. 1Inan A.P. 19" term is 52 and 38" term is 128,
the sum of first 56 terms is
(A) 3020 (B) 4096
(C) 5040 (D) 5320

21. The sum of all the 11 terms of an A.P. whose
middle most term is 30 is
(A) 290 (B) 330
(C) 360 (D) 390

22. In an A.P., sum of three consecutive terms is
30 and their product is 750, then the terms are
(A) 5,10,15 (B) 4,10,16
(C) 6,10,14 (D) 7,10,13

23. The angles of a triangle are in A.P. If the
greatest angle is twice the least, then the angles
of the triangle are
(A) 30°,60°,90° (B) 45°,45°,90°
(C) 40°, 60°, 80° (D) 30°,50°, 100°

3.4 Application of A.P.

1. Ramkali saved ¥ 5 in the first week of a year
and then increased her weekly savings by
% 1.75. If in the n™ week, her weekly savings
become ¥ 20.75, then n is equal to
A 9 @ 10 © 11 (DO 12

2. Sachin invested in a national saving certificate
scheme. In the first year he invested I 5000, in
the second year ¥ 7000, in the third year ¥ 9000
and so on. Find the total amount that he invested
in 12 years.
(A) %1,68,000 (B) *1,80,000
(C) %1,92,000 (D) 2,04,000

3. On the world environment day tree plantation
programme was arranged on a land which is
triangular in shape. Trees are planted such that
in the first row there is one tree, in the second
row there are two trees, in the third row three
trees and so on. Find the total number of trees in
the 25 rows.
(A) 400 B) 375
(C) 350 (D) 325

4. A man repays a loan of ¥ 3250 by paying X 20 in

the first month and then increases the payment by
¥ 15 every month. How long will it take him to
clear the loan?

(A) 18 months (B)
(C) 20 months (D)

19 months
21 months
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ANSWERS TO MCQs

3.1 Sequence, Arithmetic Progression
. (O 2. (DO 3. B 4 @B 5 (A 6. B 7. B) 8 (D) 9. (A 10. (B)
1. (B) 12. (C) 13. (C) 14. (A) 15. (D) 16. (C) 17. (A) 18 (©) 19. (D) 20. (A)
21. (D) 22. (D) 23. (D) 24. (A) 25. (C) 26. (O)
3.2 n"™term of an A.P.
. (O 2. (¢) 3. (O 4 @®B® 5 @D 6. © 7. (A 8 @B 9. (© 10. (©
1. (C) 12. (C) 13. (A) 14. (B) 15 (B) 16. (D) 17. (C) 18. (B) 19. (D) 20. (A)
21. (A) 22. (A) 23. (B) 24. (B) 25. (©) 26 (C) 27. (C) 28. (B) 29. (B) 30. (A
31. (C) 32. (D) 33. (C) 34. (B)
3.3  Sum of first n terms of an A.P.
. A 2. D 3. A 4 D) 5. A 6. A 7. B 8 @B 9 @B 10. A
1. (A) 12. (B) 13. (B) 14. (D) 15 (C) 16. (A) 17. (C) 18 (C) 19. (A) 20. (O)
21. (B) 22. (A) 23. (O)
3.4  Application of A.P.
. B 2. (© 3. D 4 (©
SOLUTIONS TO MCQs
3.1 Sequence, Arithmetic Progression -t £tz —t
6 10.-6.-2.2 Since the difference between two consecutive
n ere:, t o 1’0’ ’,[2 o 6.t,=—2 tert;ris 1i)s not constant, the given sequence is not
th—t,=—6—(—10)=4 an A =
-t=-2-(-6)=4 10.  Consider option (B).
b-ti=t-t=..=4=d The given sequence becomes, 0, -4, -8, —12, ...
Since the difference between two consecutive This is an A.P., with common difference — 4.
terms is constant, the given sequence is an A.P.
7. Consider option (B), 1'1' a :__1_'25 andd =3
0.4, 0.44, 0.444, ... t=a=-125
Here, t; = 0.4, t, = 0.44, t; = 0.444 b=t +d=-125+3=175
t—t; = 0.44 — 0.4 =0.04 =t+d=175+3=475
ts — t, = 0.444 — 0.44 = 0.004 4=6+rd=475+3=775
ty—t, #t;—t The required A.P. is —1.25, 1.75, 4.75, 7.75, ...
Since .the difference betwgen two consegutive 12.  First term (2) = —2, common difference (d) = -2
terms is not constant, the given sequence is not . t,=—2
an A. P. th=—2-2=—14
8. Consider option (D), ty=—4-2=-6
1,4,9,16, 25, ... ty=—6-2=-38
Here,t]=1,t2=4,t3=9 _ _
tb—t;=4—1=3andt—t,=9-4=5 13. Here,a=6andd=-3
th—-ti#t3 -1t . =6
Since the difference between two consecutive =6-3=3
terms is not constant, the given sequence is not t3=3-3=0
an A. P. t4=0-3=-3
9.  Consider option (A), t=-3-3=-6
Here,tj=a+k, tp=a+ 2k2, t3=a+ 3K 14. Common difference (d)=4-1=3

th—t;=a+2k’—a—k=2k’—kand
-th=a+3kl—a-2k=k*

Next two terms of the given A.P. are
13+3=16and 16 +3 =19
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15.

16.
17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

3.2

The given A. P. is V7,428, V63, ...

e, N7, 247,37, ...

Here, t;= 7, t,= 24/7

Common difference =2/7 =7 =7

Required term = 37 ++/7 =47 =112

Here, t;=2,t,=4

Common difference =t, —t;=4-2=2

Here, t;=2,t,=-2

Common difference (d)=t, —t;=(-2)-2=-4

Here, t; =0.6,t, = 1.7
Common difference =t, — t;
=17-06=1.1

2

SRRV
N | =

Here, t;=-3,t,=4
Common difference (d) =t, — t;

—4+3=7
d:tn-%—l_tn
d=t;—tg=-25-(=21) =—25+21

=4

Here,a=9andd=16-9=7

Here,t]=l,tz=l
6 4
1
a=t;=— and
6
1 1 1
d:t — == - —= —
46 2
. 1 2 1
Common difference (d) == — —-= = = >

k + 2, 4k — 6, 3k — 2 are three consecutive
terms of an A.P.

(4k —6) — (k +2) =3k —2) — (4k — 6)
3k—-8=—-k+4

4k =12

k=3

3y—1,3y+5and 5y + 1 are in A.P.

By+5)-CBy-DH=0Gy+ 1) -Gy +5)
6=2y—4

y=5

n'" term of an A.P.

t,=a+mn-1)d
t;=a+(7-1)(4)
4=a+6(+4)
4=a-24
a=4-+24

a=28

10.

11.

th=a+(n-1)d
72=-72+1n-1)3.6)
7.2=3.6n-10.8
3.6n=18

n=>5

th=a+(n-1)d
57=101+(n-1)(-4)
4n =48

n=12

t,=a+(m-1)d
=35+(01-1)(0)=3.5

th=a+(n-1)d

tjo=-9+ (19— 1) (—7)
=-9+18 x(-7)

-9-126

=-135

Here 1* term is a and common difference is d.
n" term is a+ (n— 1)d

The given A.P.is 7, 13, 19, 25, ...
Here,a=7,d=13-7=6
th=a+(m-1)d
tio :7+(19— 1)6

=7+18x6

=7+108
tio = 115

The given A.P. 159, 4, -1, -6, 11, ...
Here,a=9,d=4-9=-5

t,=a+(m-1)d

ty7 =9+ 27 -1)-5)
=9+26 x (-5)
=9-130

th; =—121

th=a+(mn-1)d

tyy =12+ (24 - 1)4 Lfra=12,d=4]
=12+23x4
=12+92

t24: 104

a=-3

d=4-(3)=7

th=a+(n-1)d

to1 =-3+ (21 — 1)7

t21 =3+ (20)7

ty; =3 + 140

th = 137

Consider option (C),

Lett,=14

6n-2=14

6n=16

n= % , which is not a natural number.
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12. t]g*t]:‘g :(18*13)(1 Here,a=49,d=46—49=—3
=54 =5x5=25 th=a+(n-1)d
__________________ S t44=49+@4-1)(-3)
Shortcut )' : —49_9=40
|
i Inan A.P., : B 1 77 -3
itm*tn:(m*n)d : 19. a—2o,d—l9z—2027—2027
_________________________________ Let n term of the given A.P. be the first
13, tn-t=(12-8)d negative term. Then
=4d:4(§]=10 tn<0
2 =a+tmn-1)d<0
14, tyy—tiy=—28 :>20+(n—1)(_—3]<0
. (a+23d)-(a+ 16d)=—28 4
7d=-28 =20-2+ 29
d=-4
83-3
15. Here,a=5,d=11-5=6 = 4n<0
Let the n™ term be 149. 3n> 83
th=a+(n- 1)d =>-n )
1499=5+1n-1)6 =n> 275
6(n—1)=144
(n )144 —n>28
n-1= 6 20.  According to the given condition,
n- 1=24 tr =tiot 7
n=25 at(17-1d=a+10-1)d+7
N S atléd=a+9d+7
16. Here,a=92,d=88-92=-4 7d =7
Let the n™ term be 0. d=1
tp,2=a+(n-1)d
0=92+(n-1)(-4) 21t =205
1’1*1:23 a+(3071)d=2[a+(1571)d]
n=24 29d =a +28d
: a—-d=0
17. {{e:rez,oasz 7,d=13-7=6, 22.  According to the given condition,
° 7t7: 11t11

a+(n-1)d=205
7+ (n— 1) (6) =205
6(n—1)=198

7(a+ 6d)=11(a+ 10d)
Ta+42d=11a+110d

B 4a+68d=0
E;;‘ 33 4a+17d)=0
a+17d=0
18.  The given A.P.is—11,-8,-5, ..., 49 a+(18-1)d=0
a=-11,d=-8-(-11)=3,t,=49 tig=0
4™ term from the end
Alt te Method:
40— @4-1)(3) ernate Metho
=49-9 || Qhorfent 0N
10 Shortcut )' :
|
__________________ ' If pt, = qty of an A.P., :
Shortcut ) ' | Sthen 0 q=0. |
| |
: Inan A.P., o
! n™ term from the end = t, — (n — 1)d, where t, is the | | 23+ =0
i last term and d is the common difference. : T at(9-1d=0 [ =a+ (n=1)d]
e E a+8d=0
Alternate Method: a=-8d ..(1)
To find the 4™ term from the last term, we write twy=a+(19-1)d
the given A.P. in reverse order as =a+18d
49,46,43, ...,-11 =—-8d+18d ...[From (i)]
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24,

Tyl
&

we have studied how to solve simultaneous linear

t19:10d
t29=a+(29 - 1)d
=a+28d
=-8d+28d
t29:20d
t291t19:20d: 10d=2:1

Given, a, 7, b, 23, c are in A.P.
:>t2=7andt4=23
—at(Q2-1)d=7anda+(4-1)d=23

...[From (i)]

=at+td=7 ...(0)
anda+3d=23 ...(i1)
Subtracting (i) from (ii), we get
2d=16 =d=8
Substituting d = 8 in (i), we get
at8=7

=>a=-1

:>b:t3:t2+d:7+8:15
andc=t;=t, +d=23+8=31

Connections
In chapter 1: Linear equations in two variables,

equations.

25.

26.

27.

According to the given conditions,
t9 =-32
=a+8d=-32
and t + t13 =-94
= (a+10d) + (a+ 12d) =-94
=2a+22d=-94
=at1ld=-47 ...(ii)
Subtracting (i) from (ii), we get
3d=-15

:d:_—ls =-5
3

...

t3:13
at(3-1)d=13
at2d=13
t5:25
a+(5-1)d=25
at4d=25 ...(11)
Solving (1) and (ii), we get
a=1,d=6
t7=a+6d

=1+6(6)=37

t11 =38
a+(11-1)d=38
a+10d =38
t16: 73
a+t(16-1)d=73
a+t15d=173 ...(i1)
Subtracting equation (i) from (ii), we get
5d=35

d=7

...()

...(0)

28.

29.

31.

Substituting d = 7 in equation (i), we get
a+70=38

a=-32

thy=a+t (21 - l)d

- 32+ (20)7

= —32+140

=108

t3:4
=a+(3-1)d=4
=at+2d=4

t():—g

=a+(9-1)d=-8
=a+8d=-8

Subtracting (i) from (ii), we get
6d=-12
-12 _

..

(i)

=d= -2

Substituting d = -2 in (i), we get
a—4=4

=a=38

Let the '™ term of the A.P. be zero. Then
t,=0

=a+m-1)d=0
=>8+m-1)(-2)=0

= 2(n-1)=-8

—n-1=5-4

=>n=5
= 5" term of the A.P. is zero.

According to the given conditions,
t4 + tg =24
=a+t(@-1d+a+(@B8-1)d=24
=a+3d+a+7d=24
= 2a+10d=24
=a+5d=12

AISO, te +to= 44
=a+t(6-1)d+ta+(10-1)d=44
=a+5d+a+9d=44
=2a+14d=44
=a+7d=22

Subtracting (i) from (i), we get
2d=10

=d=5

Substituting d =5 in (i), we get
a+t25=12

=>a=-13

The first three terms of the A.P. are
a,atd,at+2d

ie., —-13,-8,-3

...()

... (ii)

The three digit natural numbers divisible by
7 are 105,112, 119, ..., 994

The above sequence is an A.P.

a=105,d=7
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32.

33.

34.

Let the number of terms in the A.P. be n.

Then, t, = 994

t,=a+(n-1)d

994 =105+ (n—1)7

889=(n-1)7

n—1=127

n=128

The natural numbers from 10 to 250 divisible by

4 are 12, 16, 20, ..., 248

The above sequence is an A.P.

a=12,d=4

Let the number of terms in the A.P. be n.

Then, t, = 248

th=a+(mn-1)d

248 =12+ (n-1)4

236=(n-1)4

n—-1=59

n=:60

Let the first term of the two A.P.’s be a; and b,

respectively.

For the first A.P.,

4" term=a; + (4 - 1)d=-1+3d

For the second A.P.,

4" term=b; + (4 — 1)d=-8 +3d

Difference between 4" terms of the two

AP’s=(-1+3d)-(-8+3d)=7

The first A.P.is 18, 21, 24, ...

Here,a=18,d=21-18=3

n™ term = a + (n—-1)d
=18+(n-1)(3)
=18+3n-3=3n+15

The second A.P.is 2, 7, 12, ...

Here,a=2,d=7-2=5

n" term =a + (n—-1)d
=2+(n-1)(5)
=2+5n-5=5n-3

Since the n™ terms of the two A.P.’s are equal,

3n+15=5n-3

2n=18

n=9

Sum of first n terms of an A.P.

a=-5,d=2
Sn=g[2a+(n—1)d]

= Se= 2[2-5) + (6~ D(2)]

= S6=3(-10+10)=0
a=8,d=8

n

Sa= 2 [2a+(n-1yd]

n

=22+ @- 18]

=n(8 +4n - 4)
=4n(n+1)

Here,a=15,d=10-15=-5
Sn=%[2a+(nfl)d]

Sio = %[M)+ (10— 1) (- 5]

=5[30+(9) (-3)]
=5 (30 — 45)
=5 (- 15)

Sl() =-175

S, = %[2a+(n—1)d]

Si= 22(3)+ - 1]
192 = 4(6 + 7d)

7d=42

d=6

So=22a+m-1)d]

2
:902%[2(2)+(n—1)(8)]

=90x2=n(4+8n—28)
= 180=n (8n—4)

= 8n’—4n—180=0
=2n°-n-45=0
=2n’~ 10n+9n—-45=0
=2nn-5)+9mn-5)=0
=>m-5@n+9)=0

:n=50rn=_—9
2

=>n=5 ...[ = n cannot be negative]

Sp=—=(t +ty)

h

2
9

= 144= 2 (1 +28)

— 144 x % —t,+28

=32=1t+28
=>t=a=4

n
So= = (t +1t,
2(1 )

399 = %(1 +20)

399 x 2 = 21n
n=8_13
21

Su= S (t+t,
2(1 )
Sps = % (18 + 82)

- ? (100) = 1250
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10.

11.

Given: t,=2n+ 1
t1:3,t2:5,t3:7
Required sum=3+5+7=15

First five multiples of 3 are 3, 6, 9, 12, 15.
The above sequence is an A.P.
tl = 3, ts = 15

n
Sn=—(t1 +1t,
S+

ss=§ 3 +15)

5
Ss=— (18
=2 ()

S5:45

First 10 natural numbers are 1, 2, 3, ...., 10.

The above sequence is an A.P.
ti1=1,t,=10

&=§m+m

Sp = % (1+10)
=5x11=55

Alternate Method:
_10(10 +1)

10 >
=55

Shortcut

w2
=1
=
o
=
=
a
=]
=
£
=,
=
5
o
Q
=
75}
Il

RN

13.

First 30 natural numbers are 1, 2, 3, ..., 30.

The above sequence is an A.P.
t;=1,t,=30

n
Si=— (ti+t,
P (1 )

S30 = %(1 +30)

=15x31
=465

Alternate Method:

Su = 30(30 + 1)

ST,
=465

Ingiven AP.,a=1,d=1,n=100
n

Sa= 3 [2a+(n-1Dyd)

% [2 (1) + (100 — 1)1]
=50 (2 +99)

=50 x 101

= 5050

14.

15.

16.

17.

Alternate Method:

100 =

100(100 +1)
2

=5050

Natural numbers divisible by 3 are 3, 6, 9, ..

., 30

The above sequence is an A.P.
t1=3,t,=30

Sp=

n
5 (t +tn)

sm=%(3+30)=5><33=165

Wehavea=1andd=1,

Consider option (C),

Forn=9,

S():

S+ O - D= 45

i.e., n =9 satisfy the given condition.

First

n even natural numbers are 2, 4, 6, ..., 2n

The above sequence is an A.P.
t = 2, t, = 2n

Sh=

n
5 (t +tn)

n
- (2+2
S (2+20)

n(n+1)

81232 123 x 124

=15252

Shortcu

D S —

| Sum of first n even natural numbers = n(n + 1)

The
3,5,

odd numbers between 1 and 350 are
ey 349.

The above sequence is an A.P.
a=3,d=2,t,=349
tp=a+(m-1)d
349=3+(n-1)(2)

346 =2(n-1)

n-—1

=34 173
2

n=174

Sp=

%[ZaJr(n— 1)d]

174

Si7a = - [2(3) + (174 - 1)2]

=87(6 +173 x 2)
= 87(6 + 346)
=87 x 352

Sl74 =30624
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19.  S,= %[2a+(n—1)d]
Sss = %[2% (55— 1)d]
3300 = %(2214— 54d)

3300 = % x 2(a +27d)

3300 = 55(a + 27d)

a+27d= 3300
55
a+27d =60 ...(1)

Now, t,=a+ (n-1)d
t28=a+(28— 1)d=a+27d
trg = 60 ...[From (i)]

20. ty,=a+(n-1)d
: tg=a+(19-1)d

52=a+18d

ie,a+ 18d=52 ...(1)

Also, t3g=a + (38 - 1)d

128 =a+37d

ie,a+37d=128 ...(i1)
Adding equations (i) and (ii), we get
2a+ 55d =180 ...(ii1)

Now, Sy = % [2a+ (n - 1)d]

Ss6 = % [2a + (56 — 1)d]

=28(2a + 55d)
=28 x 180
S56 = 5040

...[From (iii)]

21.  The number of terms n=11,
which is an odd number.

th
. . +
the middle term is (%) term

. (111" \
1.e., (Tj term i.e., 6" term

According to the given condition,
te =30

a+(6-1)d=30

a+5d=30 (1)

S, = %[2a+(n71)d]

Siy 1—21 [2a+ (11— 1)d]

1—21 (2a+ 10d)

=11 (a+5d)
=11(30) ...[From (i)]
=330

22.

23.

3.4

Consider option (A),

5+10+15=30

Sum of three consecutive terms is 30.
5x10%x15=750

Their product is 750.

Thus, both the given conditions are satisfied.

Let the angles of the triangle be a—d, a, a + d.
The sum of the angles of a triangle is 180°.
=a-d+at+a+d=180°
= 3a=180°

180°

=>a= =a=060° ...(1)

According to the given condition,
greatest angle = 2 (least angle )
—>a+td=2(a—d)
=a+d=2a-2d

=3d=a

=3d=060°

:>d=%=20°

...[From (1)]

= The angles of the triangle are
60° —20°, 60°, 60° + 20°
i.e., 40°, 60°, 80°

Application of A.P.

Givena=%5,d=%1.75,t,=%20.75
th=a+(n-1)d
=20.75=5+(n-1)(1.75)
= ((1.75)(n-1)=20.75-5
= (1.75) (n—-1)=15.75
=>n-1= 1575
1.75
=>n-1=9
=n=10

Amounts invested by Sachin in each year are as
follows:

5000, 7000, 9000, ...

The above sequence is an A.P.
a=5000,d=2000,n=12

S, = %[Za—i-(nfl)d]

S, = % [2 (5000) + (12 — 1) 2000]

= 6 (10000 + 11 x 2000)
= 6 (10000 + 22000)
= 6 (32000)

S]2 =192000

Number of trees in rows are given as 1, 2, 3, ...
The above sequence is an A.P.
a=1,d=1,n=25
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10.

11.

12.

Sn=%[23+(n—1)d]

Sys = 22i[2 (H+@25-1)1]
= 22i (2 +24)
=§x26

=25x13=325

a=20,d=15

Let the time required to clear the loan be n
months. Then

Sh=3250

:% [2a+ (n—1)d] =3250

= % [2 (20) + (n — 1) (15) ] = 3250

=1 (40 + 150 — 15) = 3250 x 2
= n (25 + 15n) = 6500

= 25n + 15n° = 6500

= 15n% +25n — 6500 = 0

= 3n’+5n—1300=0

= 3n’ +65n — 60n — 1300 =0
=nGn+65)—203n+65)=0
= (3n+65)(n—-20)=0

=>n= —63—5 orn=20

=>n=20 ...[ = n cannot be negative]

TOPIC TEST

The sum of first 16 terms of the A.P. 10, 6, 2,... is

Total Marks: 15
(1]

(A) -320 (B) 320 © -352 (D) -400

What is the common difference of the sequence 0, — 4, — 8, — 12? 1]
(A) 4 B) -4 < 38 D) -8

Find the 20™ term of the progression —12,-5,2, 9, ... [1]
(A) 128 (B) 121 (C©) 114 (D) 135

The sum of first 10 multiples of 3 is [1]
(A) 111 (B) 138 (C) 165 (D) 198

Which of the following is not an A.P.? [1]
(A) 2,4,6,8, ... B) 2, g, 3, %, (©) -10,-6,-2,2,... (D) 0.6,0.66,0.660, ...

In an A.P. the first term is —5 and last term is 45. If sum of all numbers in the A.P. is 120, then how

many terms are there?

A) 8 B) 5 ©)
Which term of the A.P. 21, 42, 63, 84, ... is 210?
Ay 9" B) 10" ©)
The sequence —10, — 13, — 16, -19, ...
(A) isan A.P.Reasond=3 (B)
(C) isan A.P.Reasond=4 (D)
Sum of first 55 terms in an A.P. is 3355, find its 28" term.
(A) 61 (B) 60 ©
The tenth term from the end of the A.P. 4,9, 14, ..., 254 is
(A) 214 (B) 209 ©
For the A.P. v/2, i, i,...,

2 2
(A) a=+2,d=2 (B)
(C) a=+2,d=22 (D)
Inan A.P., if tjg—t14 =32, thend =
A) 4 B -4 ©

1]
7 (D) 6

1]

1 1th 12th

(D)
(1]

isan A.P. Reasond =-3

is not an A.P.

(1]
59 (D) 58

1]

208 204

(D)
1]

o sl

Il I

B

UQ- \.Q-

Il Il
Sl 51

1]

8 (D) -8
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13.  Inyear 2012, Mrs. Singh got a job with salary ¥ 1,40,000 per year. Her employer agreed to give
% 10,000 per year as increment. Then in how many years will her annual salary be ¥ 2,20,000? [1]
a 7 B) 8 © 9 (D) 10
14. If5 times the 5™ term of an A.P. is equal to 8 times its g™t term, then its 13™ term will be [1]
(A) 5 B) 8 < 13 D) o0
15. InanA.P., 19™ term is 53 and 38" term is 129, find sum of first 56 terms. [1]
(A) 5040 (B) 5096 (C) 5060 (D) 5076
ANSWERS
. @A 2 @B 3 @B 4 () 5. (DO 6. (D) 7. B) 8 @B 9. (A 10. (B)
1. (B) 12. (C) 13. (C) 14. (D) 15. (B)
SOLUTIONS
1. a=10,d=6-10=-4,n=16 120:%(754_45);)
S, = % [2a+ (n— 1)d]
6 120 = % (40)
= Sis= —[2(10) + (16 - 1)(— 4
16= — [2(10) +( )=4)] Jon= 1N
= Sis = 8(20 - 60) _120 _
=_320 \ 20
2. Here,t;=0,t,=-4 7. The given A.P.is 21,42, 63, 84, ...
: Common difference =t, —t;=-4-0=-4 Here,a=21,d=42-21=21
3 ty=a+(n-1)d Let the n'™ term of the given A.P. be 210. Then
to=-12+(20-1)7 .[ra=-12,d=7] =210
—a+((n-1)d=210
:‘1122:11393” —21+@m-1)21)=210
- =2l(n-1)=189
tzo =121
_ 189
) =>n-1=—
4. The first 10 multiples of 3 are 3, 6,..., 30. 21
The above sequence is an A.P. =>n-1=9
t,=3,t,=30 —n=10
S, = % (t: + 1) = 10™ term of the given A.P. is 210.
10 8. -10,-13,-16,-19, ...
= Sjo= > (3+30)=5(33)=165 Here, t; =—10,t,=-13,t;=-16
. Y t27t1:*13*(*10):*3
5. Consider option (D), ti—th=—16—(-13)=-3
0.6, 0.66, 0.660, ... _ _ __a_
Here, t; = 0.6, t, = 0.66, t; = 0.666 Loti=bob=.. =3 =d
ere, _1_ 2 N A Since the difference between two consecutive
2=t =0.66-0.6=0.06 terms is constant, the given sequence is an A.P.
t3 — t, = 0.666 — 0.66 = 0.006
b-th#FG-h , 9. Sy=22a+mn-1)d]
Since the difference between two consecutive 2
terms is not constant, the given sequence is not 55
NS & q Ss5= 2> [2a+ (55 = 1)d]
6.  Given, t; =-5,1,=45,S,=120 3355 = §(2a+54d)
n
=— (t +
Sn= (it 61=a+27d ()
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ﬁ Chapter 3: Arithmetic Progression
Now, t,=a+ (n—-1)d 15. ty=a+(m-1)d
t23=a+(28—1)d=a+27d t19=a+(19—1)d
trs = 61 ...[From (i)] 53=a+18d
10. The siven AP.is4. 9. 14. . 754 ie,a+18d=153 ...(0)
- eEvEn AL ’°_’“’5 Also, tyg=a+ (38— 1)d
a—th4,d—9_4_5,tn—254 129 =3 +37d
107 term from the end ie,a+37d=129 ...(ii)
=254-(10-1)(5) Adding equations (i) and (ii), we get
=254 -45=209 2a+ 55d =182 ...(iii)
n
Shorteut ) S | Now, 8, = 2 [2a+ (n - 1)d]
1
56
'Inan AP, ; Ss = = [2a+ (56 = 1)d]
th _ . I
'n term from the er'ld =t,— (n— l)dj where t, is ! — 28(2a + 55d)
i the last term and d is the common difference. I —28 % 182 ....[From (iii)]
S56 = 5096

Alternate Method:

To find the 10™ term from the last term, we
write the given A.P. in reverse order as
254,249,244, ..., 4

Here, a=254,d =249 — 254 =-5
th=a+t(m-1)d

= t90=254+(10—-1) (-5) =254 -45=209

11. a=2
3 1
d=_-2_\=__
J2 ND

12 t187t14:32
L (a+17d) - (a+13d) =32

4d =32
d=8

13.  Here, a=7% 1,40,000, d =¥ 10,000, t, = 2,20,000
t,=a+(m-1)d
220000 = 140000 + (n — 1)(10000)
22=14+n-1
n=9

14.  According to the given condition,
5t5:8t8
= 5(@+4d)=8(a+7d)
= 5a+20d=8a+ 56d
= 3a+36d=0
=3@+12d)=0
=at+12d=0
=a+(13-1)d=0
31113:0

Alternate Method:

Shortcut ) __________________

1
1 1
' If pt, = qtq of an AP, i
1

i then t,+ 4 =0.
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