Sequence and Series

Quick Revision

Sequence

A sequence is a succession of numbers or terms
formed according to some rule. e.g. 4, 8, 12, ...... .
A sequence is either finite or infinite according as
number of terms in it. A sequence whose range is a
subset of the set of real numbers R, is called a real

sequence.
Series

Ifa,, ay, ay, ..., a, is a sequence, then the
expression a; +a, +ag +a, +... +a, is called
series.

Progressions

A sequence whose terms follow a certain pattern or
rule, is called progression. e.g. 2, 4, 6, ..., 100

Arithmetic Progression (AP)

A sequence in which the difference of two
consecutive terms is constant, is called arithmetic
progression (AP). This difference is called the
common difference and denoted by d. Thus,
d=a, -a,

nth Term of an AP

If ais the first term, d is common difference and /
is the last term of an AP, then

nth term is given by a, =a +(n - 1) d.
nth term of an AP from the end is
a'y=a,-(n-1)dorl-(n-1)d
Properties of Arithmetic Progression

(i) If a sequence is an AP, then its zth term is a linear
expression in 7 i.e. its nth term is given by
An + B, where A and B are constants and 4 is
common difference.

(ii) If a constant is added or subtracted from each
term of an AP, then the resulting sequence is
an AP with same common difference.

(iii) If each term of an AP is multiplied or divided
by a non-zero constant, then the resulting
sequence is also an AP.

(iv) Any three terms of an AP can be taken as
(a = d), a,(a +d)and any four terms of an AP
can be taken as

(a-3d),(a—-d),(a+d),(a +3d).

Sum of nTerms of an AP
If ais the first term, dis the common difference
and /is the last term, then

Sum of n terms, S, = g [2a +(n —1)d]=%(a +1)
If sum of n terms, .S, of an AP is given, then
nth term, a, = §, - §,_;, where q; = §,
Arithmetic Mean

(i) If a, Aand b are in AP, then 4 =

the arithmetic mean of ¢ and .
(ii) If a, 4, Ay, A4, ..., A4,, bare in AP and

ath is called

A, Ay, A4, ..., A, are n arithmetic mean
between « and b, then
d= b-a and 4, = a +n(b—a)
n+1 n+1
(iii) Sum of n arithmetic mean between @ and b is
Lk + 60
n+——~0
02 0
[k + 60
ie A+ A4, +A,+... +A4, =n —7[
1 2 3 n Ho o



Geometric Progression (GP)

A sequence a,, a,, ..., a, is called geometric
a
progression, if it follows the relation k] =y
a
3
(constant) for all £ J N the constant ratio is called
common ratio (r) of the GP.

nth Term of a GP

If a is the first term and r is the common ratio, then
the general term or nth term of GP is

n-1 n—1

a, =ar or [=ar
where [/ is last term.

nth term of a GP from the end is

1
ay _Tn—l

where, [ is last term
Properties of Geometric Progression

(i) If all the terms of GP are multiplied or
divided by same non-zero constant, then the
resulting sequence is a GP with the same
common ratio.

(ii) The reciprocals of the terms of a given GP also
form a GP.

(iii) If each term of a GP is raised to some power,
the resulting sequence also forms a GP.

(iv) In a finite GP, the product of the terms
equidistant from the beginning and from the
end is always same and is equal to the product
of the first and the last terms.

(v) The resulting sequence formed by taking the
product and division of the corresponding
terms of two GP’s is also a GP.

(vi) Any three terms can be taken in GP as ﬁ’ a
r

and ar and any four terms can be taken in GP

a a :
as—, —, ar and ar®.
3

Sum of nTerms of a GP

If @ and r are the first term and common ratio of a
GP respectively, then

Sum of n terms of a GP,

o @-»)

Ef =, if |r]<1
= R
SRR R

H r-1

Sum of an infinite GP,

0a
<1
SW:E—T I |
EJPO, [r]=1

Geometric Mean (GM)
(i) If a, G and b are in GP, then G is called the

geometric mean of ¢ and 4 and is given by

G =+ab

(ii) If a, G, Gy, G, ..., G,, b are in GP, then

G,, Gy, G, ..., G, are n GM’s between a and b,
1
o+ 1
then common ratio, r = %ﬁl " and

n

G =a %E}ml
Relation between AM and GM

Let A and G be the AM and GM of two positive
real numbers @ and b, respectively.

0 A_G:(‘F;\fb)gzo
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Objective Questions

Multiple Choice Questions

1.

The first five terms of the sequence,
where ¢, =3,a, =3a,_| +2foralln>1
are

(a) 3,15, 40, 110, 330
(c) 3,20, 45,110, 330

n-1

(b) 3,11, 35,107, 323
(d) 3.1, 40,107, 323

. The first five terms of the sequence

a, =(-1)""15" " are

(a) 25, =125, 625, =3125, 15625
(b) 25, 125, 625, 3125, 15625

(c) 25, =125, 625, 3125, 15625
(d) 25, =125, 625, =3125, =15625

. A man starts repaying a loan as first

instalment of ¥ 100. If he increases the
instalment by ¥ 5 every month, then the
amount he will pay in the 30th
instalment is

(a) T241 (b) ¥250
(c) T245 (d) ¥265
. 40 is which term of the sequence 72, 70,
68 ...... .
(a) 18th (b) 17th
(c) 15th (d) 10th
. The number of terms in the AP
20, 25, 30, ...... 100 are
(a) 16 (b) 17
(c) 18 (d) 19

. In an AP, if mth term is n and the

nth term is m, where m # n, then

pth term is
(@) m+n-p (b) m=n+p
(c)n—-m+p (d) m+n+p

. The number of terms in the AP

7,13,19, ...... 1205 are
(a) 30 (b) 34
(c) 31 (d) 10

. If the angles of any quadrilateral is in

AP and their common difference is 10,
then the angles are

10.

1.

12.

13.

14.

15.

(a) 75°, 85° 95°and 105°
(b) 75°,80° 90° and 100°
(c) 75°, 85°, 90° and 105°
(d) 70°, 85°, 95° and 105°

. 6th term from the end of the sequence

9,12, 15 ......... 20th term is

(a) 50 (b) 52 (c) 51 (d) 55

If the sum and product of three
numbers of an AP is 24 and 440
respectively, then the common
difference of the AP is

(a) £1 (b) +3

(c) £2 (d) 5

The sum of three consecutive terms of
an AP is 15, and their product is 105,
then the common difference is

(a) 1 (b) £2

(c) £3 (d) =4

If a, b, ¢ are in arithmetic progression,
then the value of

(@+2b—¢)(2b +c —a)(a +2b +c)is
(a) 16abc (b) 4abe

(c) 8abe (d) 3abc

In an AP, if Kth term is 5K +1. Then,
the sum of first n terms is

(a) g(5n+7) (b) g(n+7)

(c) g(n+5) (d) %(7n+5)

The rth term of an AP sum of whose
first # terms is 27 + 3n” is given by

(a) Br+1 (b) Br-1

(c) 6r (d) 3r-1

If ¢, denotes the nth term of the series
2+3+6 +11 +18 +...,thent, is

[NCERT Exemplar]
(a) 49° =1 (b) 497
(c) 507 +1 (d) 49% +2



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

If in an AP, first term is 2 and the sum
of first five terms is one-fourth of the
next five terms, then the 20th terms is
(a) =140 (b) =100

(c) -112 (d) -138

6 arithmetic means between 3 and 24
are

(a) 6,9,12,15,18 and 21
(b) 6,9,10,15, 18 and 21
(c) 6,8,10,15,18 and 21

(d) 6, 9,12, 13,18 and 21

The nth term of a GP 5, 25, 125, ..... is
(a) 5" (b) 5"
(C) 5n+1 (d) 5n—2

If the third term of GP is 4, then the
product of its first 5 terms is

[NCERT Exemplar]
(a) 4° (b) 4*
(c) 4° (d) None of these

In a GP, the 3rd term is 24 and the
6th term is 192. Then, the 10th term is
(a) 1084 (b) 3290

(c) 3072 (d) 2340

Common ratio of four numbers of ¢ GP
in which the third term is greater than
the first term by 9 and the second term
is greater than 4th by 18 is

(a) 2 (b) -2 (c)1 (d) -1

If the 8th term of a GP is 192 with the
common ratio 2, then the 12th term is

(a) 1640 (b) 2084
(c) 3072 (d) 3126
5120 is which term of the GP
5, 10, 20, 40 ......

(a) 11th (b) 10th
(c) 6th (d) 5th

The 5th term from the end of the
1

sequence 16, 8,4, 2, ...... —is
16

(a) 1
(c) 3

(b) 2
(d) 4

8th term from the end of the sequence
3,6,12, ...... 25th term is

26.

27.

28.

29.

30.

31.

(a) 393216 (b) 393206
(c) 313216 (d) 303216

The sum of first three terms of a GP is

% and their product is =1 Then, which

of the following statements is incorrect?
e
(a) Common ratio is — or —
4 3
-3

(b) First three terms are % -1, Efor r :T

(c) First three terms are é -1 —=forr :j
4 3 3

(d) Common ratio iséoré
4 3

The sum of first three terms of a GP is

% and their product is —1then the

common ratio of the GP is

4 -3 3 4
(a) ?orT (b) Zorg
1 - 5 -3
(c) Zorz (d) gor?
Sum of the sequence 1, §, o upto
22 2

10 terms is equal to
(a) 14762
(c) 41762 (d) 12476

A person has 2 parents, 4 grandparents,
8 great grandparents and so on. Then,
the number of ancestors during the ten
generations preceding his own is

(a) 1084 (b) 2046

(c) 2250 (d) 1024

If nterms of GP 3, 3%, 3%, ... are
needed to give the sum 120, then the
value of n is

(a) 2 (b)
(c) 4 (d)

a1 N

The sum of an infinite GP isgg—o and its

-4
common ratio is ? then its first term is

equal to
(a)10 (b)14
(c)15 (d)16



32.

33.

34.

35.

3V2 x gl x 38 x upto infinite

terms is equal to
(a) 3
(c) 3°

(b) 3
(d) 3%

The geometric mean of 2 and 8 is
(a) 4 (b) 6
(c) 7 (d) 5

4 gemoteric means between 3 and 96
are

(a) 6,12, 24, 48
(c) 6,10, 40, 48

(b) 6,10, 24, 48
(d) 48,24,10,5

The minimum value of
4% +4'7% x ORis
(a) 2 (b) 4

[NCERT Exemplar]
(c)1 (d)o

Asserion-Reasoning MCQs

Directions (Q. Nos. 36-50) Each of these
questions contains two statements

Assertion (A) and Reason (R). Each of the
questions has four alternative choices, any
one of the which is the correct answer. You
have to select one of the codes (a), (b), (c) and

(d) given below.

36.

37.

(a) Aistrue, Ristrue; Risacorrect
explanation of A.

(b) Aistrue, Ristrue; Ris notacorrect
explanation of A.

(c) Alistrue; Ris false

(d) Aisfalse; Ris true.

If nth term of a sequence is
a, =2m* —n+1

Assertion (A) First and second terms of
same sequence are 2 and 7 respectively.

Reason (R) Third and fourth terms of
same sequence are 16 and 29,
respectively.

Assertion (A) If nth term of a sequence
2
49
isa, = n—, then its 7th term is —.
2" 128

Reason (R) If nth term of a sequence is

a, = nin =2) , then its 20th term is @
n+3 22

38.

39.

40.

41.

42.

43.

Assertion (A) The first three terms of

the sequence are 5 whose nth

) n(n2 +5) 9
termis ¢, = ——— Thenx = 5

4
Reason (R) The third term of the

sequence whose nth term is
a, =(-1)" 15" "1 is 620.

Assertion (A) If the nth term of a
sequence is @, = 4n — 3. Here, a,, and
a,, are 65 and 93 respectively.
Reason (R) If the nth term of a
sequence is @, =(-1)" "'n’. Here, 9th
term is 729.

Assertion (A) If the sequence of even
natural number is 2, 4, 6, 8, ..., then nth
term of the sequence is ¢, given by

a, = 2n, where n O N.

Reason (R) If the sequence of odd
natural numbers is 1, 3, 5, 7, ..., then nth
term of the sequence is given by

a, =2n -1, where n ON.

Assertion (A) The fourth term of a GP
is the square of its second term and the

first term is —3, then its 7th term is equal
to 2187.

Reason (R) Sum of first 10 terms of the

AP6, 8, 10, ......... is equal to 150.

Assertion (A) If 5th and 8th term of a
GP be 48 and 384 respectively, then
the common ratio of GP is 2.

Reason (R) If 18, x, 14 are in AP, then
x =16.

Assertion (A) The sum of first 20

terms of an AP, 4, 8, 12, ... is equal to
840.

Reason (R) Sum of first z terms of an

AP is given by §, = g[Qa +(n =1)d),

where ¢ = first term and d = common
difference.



44.

45.

46.

47.

48.

49.

Assertion (A) The sum of the series
4

— +—=+J5 4+ 25 terms is 75v/5.

V5 5

Reason (R) If 27, x, 3 are in GP, then
x=*4
Assertion (A) The sum of first 23
terms of the AP

16, 11, 6, ...... is — 897

Reason (R) The sum of first 22 terms of
the AP

x+ 9y, x =y x =3y, ...is 22 [x — 20y].
Assertion (A) If the numbers

_72, K, _77 are in GP, then £ = 1
Reason (R) If ¢, ay, a; are in GP, then
4 _ %

a, a,
Assertion (A) The sum of first 6 terms

of the GP 4, 16, 64, ... is equal to 5460.

Reason (R) Sum of first z terms of the

-1
M, where

G.Pisgivenby §, =
a = first term r = common ratio and
|r| >1

Assertion (A) If the sum of first two
terms of an infinite GP is 5 and each
term is three times the sum of the

succeeding terms, then the common

ratio is —.

4
Reason (R) Inan AP 3, 6,9, 12.........
the 10th term is equal to 30.

Assertion (A) The sum of first n terms
of the series 06 + 066 +0.666 +....... is

o0 10 1 08
*Dl—*[l—%» m
3 9g HoOH[H

Reason (R) General term of a GP is

T, =ar" "', where a = first term and

r = common ratio.

50. Assertion (A) The sum of first # terms
of the series
C500010" -1) O
5+55+555 +.. is—F——— —n[}
90 9 0
Reason (R) General term of an AP is
T, =a +(n —1)d, where a = first term
and d = common difference.

Case Based MCQs

51. A company produces 500 computers in
the third year and 600 computers in the
seventh year. Assuming that the
production increases uniformly by a
constant number every year.

sl I
SR, | =

5o
g Yy
¥ 0

& —ly -

Based on the above information, answer
the following questions.

(i) The value of the fixed number by
which production is increasing every

year is

(a) 25  (b) 20 (c) 10 (d) 30
(ii) The production in first year is

(a) 400 (b) 250

(c) 450 (d) 300
(iii) The total production in 10 years is

(a) 5625 (b) 5265

(c) 2655 (d) 6525

(iv) The number of computers produced
in 21st year is
(a) 650 (b) 700
(c) 850 (d) 950

(v) The difference in number of
computers produced in 10th year
and 8th year is
(a) 25 (b) 50

(c)100  (d) 75



52- A sequence whose terms increases or

decreases by a fixed number, is called
an Arithmetic Progression (AP).

In other words, we can say that, a
sequence is called an arithmetic
progression if the difference of a term
and the previous term is always same

i.e.a,,, —a, =constant for all n.

This constant or same difference is
called the common difference of an AP
and it is denoted by d.

In an AP, we usually denote the first
term by 4, common difference by 4 and
the nth term by a, or 7, defined as

T,=a, =a+(n-1)d

Also, [ = a +(n —1)d, where [ is the last
term of the sequence.

The sum of n terms, S, of this AP is
given by S, = g [2a +(n —1)d].

Also, if [ be the last term, then the sum
of n terms of this APis S, = g(a +1).

Based on the above information, answer
the following questions.

(i) If nth term of an AP is given by
a, =2n* +1, then its 10th term is

equal to

(a) 200

(b) 301

(c) 400

(d) Given sequence is not an AP

(ii) 11th term of an AP 11, 18, 25, ... is

equal to
(a) 80 (b) 81
(c) 71 (d) 70

(iii) If the sum of n terms of an AP is
given by §, =3n + 2%, then the
common difference of the AP is
(a) 3 (b) 2
(c) 6 (d) 4

53.

(iv) If 9 times the 9th term of an AP is
equal to 13 times the 13th term, then

the 22nd term of the AP is
(a) o (b) 22
(c) 198 (d) 220

(v) Let S, denote the sum of the first n
terms of an AP, if §4, =35, then
S, 1§, is equal to
(a) 4
(c) 8

A sequence of non-zero numbers is said
to be a geometric progression, if the
ratio of each term, except the first one,
by its preceding term is always constant.

Rahul being a plant lover decides to
open a nursery and he bought few
plants with pots. He wants to place pots
in such a way that number of pots in
first row is 2, in second row is 4 and in
third row is 8 and so on... .

Based on the above information, answer

the following questions.

(i) The constant multiple by which the
number of pots is increasing in
every row is

(a) 2 (b) 4
(c) 8 (d)1
(ii) The number of pots in 8th row is
(a) 156 (b) 256
(c) 300 (d) 456

(iii) The difference in number of pots
placed in 7th row and 5th row is
(a) 86 (b) 50
(c) 90 (d) 96



iv) Total number of pots upto 10th row
P p
is
(a) 1046 (b) 2046
(c) 1023 (d) 1024
(v) If Rahul wants to place 510 pots in
total, then the total number of rows
formed in this arrangement is
(a) 7 (b) 8
(c) 9 (d) 5

54. A student of class XI draw a square of
side 10 cm. Another student join the
mid-point of this square to form new
square. Again, the mid-points of the
sides of this new square are joined to
form another square by another
student. This process is continued
indefinitely.

Cs Ds Co
10cm
B, D, D, B,
Ca Dy C4

Based on above information, answer the
following questions.

(i) The side of fourth square is (in cm)

(a) 5 (b) %

(c) 5 (d) None of these
(ii) The area of the fifth square is

(in sq cm)

25
25

(c) 25 (d) T
(iii) The perimeter of the 7th square is

(in cm)

(a) 10 (b) 20

5
(c) 5 (d) 5

(iv) The sum of areas of all the square
formed is (in sq cm)
(a) 150 (b) 200
(c) 250 (d) None of these
(v) The sum of the perimeter of all the
square formed is (in cm)
(a) 80 + 4042 (b) 40+ 4042
(c) 40 (d) None of these

55. Each side of an equilateral triangle is
24 cm. The mid-point of its sides are
joined to form another triangle. This
process is going continuously infinite.

A

24 cm

Based on above information, answer the

following questions.

(i) The side of the 5th triangle is (in cm)
(a) 3 (b) 6
(c) 1.5 (d) 0.75

(ii) The sum of perimeter of first 6
triangle is (in cm)

569 567
(a) W (b) e (c)120  (d) 144
(iii) The area of all the triangle is
(in sq cm)
(a) 576 (b) 18243
(c) 14443 (d) 169v/3
(iv) The sum of perimeter of all triangle
is (in cm)
(a) 144 (b) 169
(c) 400 (d) 625
(v) The perimeter of 7th triangle is
(in cm)
7 9 5 3
(a)§ (b)g (C)g (d)z



ANSWERS

Multiple Choice Questions

. 2@ 3@ 4 ® 5@ 6@ 7® 8 (@ 9 (© 10. (b
11. ) 12 @ 13. (@ 14. ) 15 @@ 16. (0 17. (@ 18 (@ 19. () 20. (c)
21. () 22. () 23 (@ 24 (@ 25 (@ 26.(d 27. (@ 28 (@ 29. (b)) 30. (0
31. (d 32. () 33 (@ 34 (@ 35 (b

Assertion-Reasoning MCQs

36. (b) 37. (c) 38 (c) 39. () 40. (b) 41. (d 42. (b) 43. (@ 44. (c) 45 (b)
46. (@) 47. (@) 48 (b) 49. (b) 50. (b)

Case Based MCQs

51. (1) - (a); (iD) - (c); (ii) - (@); () - (d); (v) - (b)  52. (i)-(@); (ii) - (b); (iii) - (d); (v) - (a); (v) - (b)
53. () - (a); (i) - (b); (iii) - (A); (iv) - (b); (v) - (b)  54. () -(@); (i) - (d); (iii) - (c); (iv) - (b); (V) - (@)
55. () - (o); (iD) - (b); (iiD) - (D); (iv) - (a); (v) - (b)

SOLUTIONS

1. - a =3 anda,=3a,_; +2 4. Given seqgeunce is 72, 70, 68, 66, ...
Then @y =3a, +2=3(3) +2=11 Clearly, the successive difference of the terms
’ 2 ! is same. So, the above sequence forms an AP

(
a3 =38ay +2=3 El 1) +2=35 with first term, @ = 72 and common difference,

a, =3a; +2=3(35) +2=107 d=70-72 =9,
a5 =3a, +2=3(107) +2=323 Letnth term, 7, = 40
2. We have, ¢, =(-1)""" 5""! and T,=a+(n-1)d
On putting z =1, we get O 40=72+(n-1)(-2)
a; =(-D)' A = (=10 5% =25 0 40=72-20+2
On puttingn = 2, we get U 2=72-40 +2
4y =(~1)271 52 =(-)! 5 = -125 g 9’:;?;‘

On puttingn = 3, we get Hence, 17th term of the given sequence is 40.

_(_1\3-1 3 +1 _[_\2 g4 _
ag =(-1)""" 5" =(-1)" 5" =625 5. Given AP is 20, 25, 30,..., 100.
On putting z = 4, we get Here, a =20,d =25 -20 =5and [ =100
ay =(_1)4_1 54 =(_1>3 5 =-3125 -+ Last term, /=100

a+(n-1)d =100
20+ (n-1)5=100 [+ a=20andd =}
20 + 5n -5 =100
15+ 5n =100
m =100 -15=85 O n=17
Hence, there are 17 terms in given AP.
T,=a+(@n-1)d 6. We have,
O Ty =100 +(30 -1) 5 =100 +29 x5 a,=a+(m-1)d =n ()
=100 +145 =245 and a,=a+(n-1)d =m ... (ii)

On putting n = 5, we get
ag5=(-1)°"15" =(-1)* 5° =15625
Hence, the first five terms of the given
sequence are 25, — 125, 625, — 3125, 15625.
3. Given, a =100,d =5

OoooOooOoo



Solving Egs. (i) and (ii), we get
(m —n)d =n -m

O d=-1 ..ii)
Now, a=n+m -1 e (iv)
Therefore, a,=a +(p-1)d

=n+m -1 +(p 1) ()
[using Eqs. (iii) and (iv)]

=n+m —-1-p +1

=ntm—p

. Given, APis 7,13, 19 ...... 205.

O a=7,d=13-7 =6

Let it has n terms

O a, =205

Now, a,=a +(n-1)d

O 205=7 +(n —1) x6

0 a-1=8 oy
6
O n =34

Hence, the given AP has 34 terms.
. Given, angles of a quadrilateral are in AP
and common difference (d) =10 °

Let angles of a quadrilateral are a, a + d,
a + 2d and a + 3d, respectively.

We know that, the sum of all interior angles of
a quadrilateral is 360 °.

ad a+a+d+a+2d +a +3d =360 °
O a+a+10°+a +20°+a +30°=360 °
[~ d=1079
4a +60° =360 °
4a =360° -60° =300 °

0= 300 750

O o oo

a+d=75°+10°=85°
a+2d =75°+20°=95°
and a+3d=75°+30°=105°
Hence, angles of an quadrilateral are 75°, 85°,
95° and 105°.
. Given sequence is 9, 12, 15, ..., 20th term.

Clearly, the successive difference of the terms
is same. So, the above sequence forms an AP
with first term, ¢ =9 and common difference,
d=12-9 =3.

We know that, if a sequence has 7 term, then
mth term from end is equal to (n —m +1)th
term from the beginning.

Here, n=20,m =6, a =9and d =3

10.

1.

12.

13.

Now, 6th term from the end of sequence
=(20 -6 +1)

i.e. 15th term from the beginning.
O T;;=9+(15-1)3 [+T,=a+(n-1)d]

=9+(14) 3

=9+42 =51
Hence, the 6th term from the end of the
sequence is 51.
Let the three number be (¢ —d), a and (a + d)

According to the question,
(a —d)+a +(a +d) =24

O 3a =24
O a=8
and (8 -d)(8) (8 +d) =440
O 64 —d? =55
0 d*=9
O d=+3

Let three numbers in AP be
a-d,aanda +d.

According to the question,

Sum of three consecutive terms =15

O (a-d)+a+(a +d) =15

g 3a =15

O a=>5

and the product of three consecutive terms
=105

O (a =d)(a)(a +d) =105

O (5-d)(5)(5+d) =105  [puta =3
0 (25-d*) 5=105
[ (4-B) (4 +B) =4 -B?|
O 25 -d* =21
[dividing both sides by 5]
O d*=4
O d=+2

Since, 2b =a + ¢

Now, (@ +2b —¢) (26 +¢ —a)(a +2b +¢)
=(a+a+c-c)(a +c +c —a)(2b +2b)
=2a [2c[4b =16 abc

Given, K th term (Ty) = 5K +1

Putting K =1, 2, we get

T, =5x1+1=6
and T,=5x2+1 =11
0 a=6,d=11-6 =5



14.

15.

16.

Now, S, = %[Qa +(n-1) d]
=%[2 x6 +(n —1) 5]

=212+ 5 -5 =[5 +7]
92 9

Given that, sum of n terms of an AP,
S, =2+ 3n®
Tn = Sn - Sn—l
=(% + 3n%) —=[2(n -1) +3(n -1)?]
%)

=(2+3n) —[2 -2 +3(n* +1 )]
=(m+3n?) — (2 -2 +3n® +3 —6n)
=%+ 30" -2 +2 -3n> -3 +6n
=6n-1

Orthterm7, =67 —1

Let S, be sum of the series

2+3+6 +11+18 +... +15,

| S,=2+3+6 +11 +18 +... +4;, ..(I)

and

S,=0+2+3+6 +11 +18 +... +1,y +1,
(i)

On subtracting Eq. (ii) from Eq. (i), we get
0=2+1+3+5+7 +--- —15,

Oty =2+1+3+5 +7 +--- upto 49 terms

Oto=2+[1+3+5+7 +--- upto 49 terms]
:2+i;[2 x1 +48 x9]

:2+4—29 x[2 +96]

=2+ [49 + 49 x48]
=2+ 49 x49
=2+ (49)°
Let the APisa,a +d,a +2d,a +3d,...

Now, givena =2
According to the given condition,

Sum of first five terms = i (Sum of next five

terms)
a+(a+d) +(a+2d) +(a +3d) +a +4d

:i[a+5d +a +6d +a +7d
+a+8d+a+9d]

O ba +10d =i[5a +35d]

17.

18.

19.

20.

A[5a +10d] =5a +35d
20a + 40d =5a + 35d
20a - 5a =35d —40d
15a=-5d
15x2=-5d [a=9
30

30=-5d Dd:_T:—G

O OooOoood

Now, T, =a +(n -1)d

O Ty =2+(20 -1)(=6) =2 +19 ( -6)
=2-19 x6 =2 -114 =-112

Let A4, Ay, A3, A,, A5 and A be six

arithmetic means between 3 and 24.

Then, 3, 4,, 4y, 43, 4,, 45, 4, 24 are in AP

and number of terms is 8.

O a=3andTy =24

0 a+@8-1)d=24 [.T,=a+(n-1)d
O a+7d=24

g 3+7d =24

ad 7d =21 0 d=3

Now, A4 =a+d=3+3=6
Ay =a+2d =3+2(3) =9
As; =a +3d =3+3(3) =12
A, =a+4d =3+4(3) =15
A; =a +5d =3+5(3) =18
and 4g=a +6d =3+6(3) =21

Hence, 6 arithmetic means between 3 and 24
are 6,9, 12, 15, 18 and 21.

Here,a =5and r=5
Thus,a, =ar" ' =5 x (5" ' =5
It is given that, T3 = 4

Let a and r the first term and common ratio,
respectively.

Then, ar’ =4 (i)
Product of first 5 terms = a [ar [@r” r® rt
— aS 7'10 — (072>5 — (4)5

[using Eq. (i)]

Here, a3 = ar® =24 .(Q)
and  ag =ar’ =192 ... (ii)
Dividing Eq. (ii) by Eq. (i), we get
P20 880 =9
24
Substituting = 2 in Eq. (i), we get
a=6

Hence, a,, =6(2)" =3072



21.

22.

23.

Let the GP is a, ar, ar?, ar®, ...

Given, third term = first term +9

O Ty=a+9 ODar’=a+9
O ar’ —a =9 ...(Q)
Again, second term = fourth term +18
T,=T, +18
ad ar =ar® +18
O ar —ar® =18 ... (i)
On dividing Eq. (i) by Eq. (ii), we get
a’-a _9 a(r* -1) _1
ar—ar® 18 ar(l—rz)_i
-1(1-7%) _1 1_1
PR e R L

Given, 8th term,7 =192

and common ratio (r) =2

O ar® 1 =192 [T, =ar""]
O ax(27 =192 0 ax128 =192
192 48 _ 3
O a=— a=—=—
128 32 2
Now, Ty =ar'?™! -3 x (2!
=3 gl 2g w0
2
=3x1024 =3072
Given GP is 5, 10, 20, 40, ...
Here, a :5andr:% =2
Let nth term of given GP = 5120
ie. T,=5120
Now, T,=a""'=5120
O 52" !'=5120 [oa=571=2]
o 2t =2120 09y
5
o 27! =1024
0O 211—1 :210
On equating the powers, we get
n—-1=10
O n=10 +1=11

Hence, 11th term of given GP is 5120.

24,

25.

26.

Given sequence is 16, 8, 4, 2, ..., %

Here, last term (/) = 1 ,
16
Common ratio (r) = 8 = 1
16 2
We know that, n th term from end in GP
1
- 7,n—l
0 5th term from end = Lb_l = l/li
(172771 (172
_1/16 _
1/16

[put the values of /, r and ]
Hence, the 5th term from end in GP is 1.

We know that if a sequence has 7 terms, then
mth term from end is equal to (n —m +1)th
term from the beginning.

Here, a =3,r:% =2m =8 andn = 25.

Now, 8th term from the end of sequence is
equal to the (25-8 +1). i.e. 18th term from

the beginning.

v Ty=at!

0 Tg=a'®' =325 [+a=37r=2
=3(2)' =3x131072 = 393216

Hence, the 8th term from the end is 393216.

Let ﬁ, a, ar be the three terms of the G.P. .
r

Then, Ciatrar 13 ...(i)
r 12
and Latar=-1 (i)
r
From Eq. (ii), we get
a®=-1
g a=-1

[considering only real roots]
Substituting @ = -1 in Eq. (i), we have

-1 13
—-1l-r==
r 12
O P2ar+1+ =0

C

O 122 +25r +12=0



27.

28.

On solving, we get

Thus, the three terms of GP are %, -1, 3 for

r=_—3and§, —l,éforr=_—4.
4 4 3 3

Let the first three terms of the GP be
a

—, a, ar.

’

Now, according to the question,

a 13 .
—+a+ar=— .. (i)
a 12

and r.ar=-1 ... (i)

a
e
From Eq. (ii),
a®=-10 a=-1
Puta = -1in Eq. (i), we get

Qj—l _7.@:9
r 12

E+r+1+120
12 r

25 1
—+r+ =

12 r

1272 + 25r +12 =0

12r2 + 167 +9r +12 =0
47(3r +4) + 3(3r +4) =0
(3r +4)(4r +3) =0

O

=0

O oo o o o

1 39
We have, sequence —, —, —,...
2°2° 2
Clearly, the successive ratio of the terms is
same.

So, the above sequence forms a GP, with first

1 . 3.1
term, ¢ = — and common ratio, r = —+— = 3.
2 2 2
1
7[310_1] 0 no_ 0
0 S =2 oy Sa :a(r D as r>1[]
3-1 0 r—1 0
_1(8°-1)
2 2
= 18" -1
=14762

29.

30.

31

a=2r=2andn=10
Since, S, = a(r’ ~1)
r—1
22" -1)

2-1
=2(1024 -1)
=2 x1023
=2046

Hence, the number of ancestors preceding the
person is 2046.

Here, a =3,r=3,§, =120

Here,

We have, S, =

a(r" -1)
= er>1
"= [ ]
0 190 = 43 =1
3-1
no_
0 190 = 43" =1
O 120x2=3(3" -1
0 240 gy
3
0 3" -1=80
0 3"=80 +1
0 " =81
3 =3t

On comparing the power of 3 both sides,
we get

n=4
- -4
Common ratio i.e r = =
and Irl :Q__ALE: é <1
gs50 5

Given, Sum of this in finite GP is .§ = Z—O

Now, Let a be the first term of the given
infinte GP.

O S:L
1-7r
0 80 _ “4
9 +7§
5
O &:57&
9 9
O a =16



32.

33.
34.

35.

36.

31/2 x 31/4 X31/8

The geometric mean of 2 and 8 is J16 i.e 4.

Let Gy, Gy, G5 and G, be the required GM’s.
Then, 3, G|, Gy, G3, G, 96 are in GP.

Let » be the common ratio. Here, 96 is the 6th

term.
O 96 =ar® ™1 =340
0 32=r"0(2°=r"0 r=2
O G =ar=312=6
Gy =ar® =3[2° =12
Gy =ar®=312° =24
and G, =ar' =3012" =48

We know that, AM > GM

x+ 1-x
O % >, /4¥

O 4%+ 417 394
O 45+ 41 7% 3902
0 4% +417% 54

We have, a, = 2% —-n +1
Assertion Putting z =1, we get

a; =21)? -1+1=2 -1 +1 =2
Putting n = 2, we get

ay =22)% -2+1=8 -2 +1 =7
Reason Putting 7 = 3, we get

a; =2(3)* -3 +1=18 -3 +1 =16
Putting n = 4, we get

a, =24)* -4 +1=32 -4 +1 =29

Hence, Assertion and Reason both are true
but Reason is not the correct explanation of
Assertion.

0 10
=ra =land r =—
H 2§

37.

38.

39.

40.

2
. n
Assertion We have, q, =—

271
Puttingn =7 a —ﬁ—49
sn=n T 198
Reason We have, ¢, = aln = 2)
n+3
. 20(20 - 2)
Putting 7 = 20, S
1ngn Ay 20 + 3
20 x18
0 ayy =
20 23
_360
23
Hence, Assertion is true and Reason is false.
n(n® + 5)

Assertion We have, q, = ,

Now, we need to find x which is second term
of the sequence, so putz = 2in a,,.

_24+5) _18 9
T4 42
Reason We have, a, =(-1)
O ay =(-1)°*"'5" =625

Hence, Assertion is true and Reason is false.

DQQ

n—lr)vn+l

Assertion a, =4n — 3

Then, (

and a,, =4(24) -3=93
)l

Reason a,=(-1)"" @°

Then, ag =(-1)° ' 9)?
=(-1)® 729
=729

Hence, Assertion and Reason both are true
but Reason is not the correct explanation of
Assertion.

Assertion It is given that

a, =2=2x1
ay =4 =2 %2
4y, =6=2x3

a, =8=2x4

Hence, the nth term of this sequence is a,, = 2n,
wheren ON.



41.

42,

Reason It is given that
a=1=2-1
ay=3=2x2-1
a;=5=2x3 -1
a,=7=2x4-1

Hence, the nth term of this sequence is
a, =2 -1, wheren ON.

Hence, Assertion and Reason both are true
but Reason is not the correct explanation of
Assertion.

Assertion Let a be the first term and r be the
common ratio of the given GP.
According to the question,

T, =(T,)* anda = -3

T, =(1,)?
O ar® =(ar)*
O -3r3 =(-3)%2 [ a=-3
a r=-3

Now, T, =ar® = -3(-3)% =-3 x729 =-2187
Reason Given AP is 6, 8, 10, ...

Oa=6 d=8-6=2

0 Sy, :%[wa +(10 -1) 9]

=512 +18]

=5x30 =150
Hence, Assertion is false and Reason is true.
Assertion Let a be the first term and r be the
common ratio of the given GP.
According to the question,

T,=48 O ar* =48 Q)
and Ty =384 0 ar’ =384 ... (i)
On dividing Eq. (ii) by Eq. (i), we get
ar’ 384
art 48
a r® =8
a r=2
Reason 18, x, 14 are in AP.
ad x—-18 =14 —-x
O 2x = 32
O x =16

Hence, Assertion and Reason both are true
but Reason is not the correct explanation of
Assertion.

43.

44,

45,

Assertion Given AP is 4, 8, 12, ...
0 a=4,d=8-4=4
20
Now, S, :?[2x4 +(20 —1) x4]
=10[8 + 76]
=840

Hence, Assertion and Reason both are true and
Reason is the correct explanation of Assertion.

Assertion
Let § =i+i+ 5 + ... 25th terms
O Sn=i+i+i+...25thterms

NN

Clearly, the successive difference of the terms
is same. So, RHS of the above series forms an

3
AP, with first term, ¢ = — and common

J5

4 3 1
difference,d = —=-—= =—
e NN
25 3 10
0 Sos = X—+(25-1) —
» T B G TPV EE

:25x%x 5=75J5
Reason Given, 27,x , 3 are in GP.
x _3
27  x
O x*=810 x=+9

Hence, Assertion is true and Reason is false.

Assertion Given AP is 16, 11, 6, ...
Here,a =16,d =11 =16 = =5

S, ="[2a +(n -1)d]
2
0 S, =123[2 x16 +(23 -1)( )]
=22+ (22)(-5)= (82 -110]

=2—23[—78] = -897

Reason Given APis x + 9, x —y, x — 3y, ...
Here, a=x+y

d=(x-y) =(x +y)=-2y

S, :%[Qa +(n-1)d|



46.

47.

48.

0 S = 2f2x(x +y) +(22 -1 D)

=11[2x + 2y +(21)( 2y)]
=11[2x + 2y —42y]
=11[2x - 40y]
=29[x —20y]
Hence, Assertion and Reason both are true

and Reason is not the correct explanation of
Assertion.

Assertion If—%, k,—g are in GP.
Then, LPRSEY
ay 4y
| . _ay _ay _a, _ O
* common ratio (r) =—= =—% =—% =,
H PREPREPRISY
ko -7/2
-2/7 k
g lk—_7xl
-2 2 k
O  7kx2k=-7x(-2)
O 14k% =14
O =10 k==1

Hence, Assertion and Reason both are true and
Reason is the correct explanation of Assertion.

Assertion Given GP 4, 16, 64, ...
Oa :4,72&:4 >1
4
4((4)° -1) _ 4(4095)
4-1 3
Hence, Assertion and Reason both are true and
Reason is the correct explanation of Assertion.
Assertion Let a be the first term and 7 (| 7| <1)
be the common ratio of the GP.
O The GPis a, ar, ar?,
According to the question,
T,+T, =50 a+ar=50 a(l+7)=5

08, = = 5460

and Tn:3(Tn+l+Tn+2 +Tn+3 +)
O & !'=3a"+a™! +a™? +..)
O @' =3ar"(1+r+r2+...)

O 1—&%@

-lk\'—‘w

49.

Reason Given, 3, 6, 9, 12 ...
Here,a =3,d =6 -3 =3
O T,y=a+(10-1)d
=3+9x3
=3+27 =30
Hence, Assertion and Reason both are true
and Reason is not the correct explanation of
Assertion.
Assertion Let
§ =06 +066 + 0666 +... upton terms

S =6(01+011+0111+...

:g(OQ +099 +0999 +...

upto 7 retms)

upto n terms)
g 9 99 999
3Ho 100 1000
=2
3

% 1oo§ E 1000
g

+...upton termsE

+ ... upton terms

[y

2

5 +1+1+... uptonterms)
1 1 1 [
—§>+— + + ..uptonterms@
0 100 1000 =
a
0 53- @rg
BD 1_10 :
O - O
DsumofGP—a( r),r<1|:|
— g
O l[l g
. @r =
20 IOD m 20 10 1l
-jp-—y s

Hence, Assertion and Reason both are true
but Reason is not the correct explanation of
Assertion.

50. Assertion

Let § =5+ 55+ 555 +... upto n terms
=5(1+11+111 +...

:3(9 +99 +999 + ...

upton terms)

upton terms)



[(10 = 1) + (100 1) +(1000 1)
+ ... upto n terms]

Sl ©lwx

[(10 +100 +1000 +...upto n terms
-(1+1+1+... upto n terms)|

_s500(10"-1 O

“9g 10-1 "

a " O

r+ sum of GP =M, r>1p

0 r-l 0

fEAnd 21 =n |
_s500(@10" -1 O
=g ~ng
Yo 9 0

Hence, Assertion and Reason both are true

and Reason is not the correct explanation of
Assertion.

51. (i) Since, it is given that, production increases
uniformly by a constant number, hence
number of production every year forms an
AP.

0 ay =500 O a+2d =500 . (i)
4, =600 O a+6d =600 (i)
Now, subtracting Eq. (i) from Eq. (ii), we get
44 =100 O d =25
(ii) Putd =25in Eq. (i), we get
a+50=5000 a=450
(iii) The total production in 10 years =

0 8, =2 [2x450 +9 x25]
9

=5[900 + 225] =5625
(iv) The number of computers produced in 21st
year = ay;
O aq, =450 +20 x25 =450 +500 =950
(v) ayg —ag =(a +9d) ~(a +7d)
=2d =2 %25 =50
52. (i) We have, a, = 2* +1
On replacing nbyn+1, we get
@y =2(n+1)* +1=2(n +1+20) +1
=n* +2+4n +1= 2" +4n +3
Here, a,,, —a, =(22* +4n +3) —(2* +1)
=% +4n+3-2* -1
=4n+2

It is not independent of z. So, given sequence
is not an AP.

(i) Given, AP 11, 18,25, ...

Here,a =11, d =18 =11 =7
0 @ =11+10 x7 =11 +70 =81

(iii) Given, S, =31 + 2*

—

-

First term of an AP,
O T,=3x1+2(1)*
=3+2=5
and T, =8, -5,
=[3x2+2 x(2*] - [3x1+2x(1)*]
=[6+8]-[3+2]
=14-5=9
0 Common difference (d) =7, - T}
=9-5=4
According to the question,
90, =134
O 9(a+8d)=13(a +12d)
O 9a+72d =13a +156d
O (9 a-13a)=156d -72d
O - 4& 84d
ad a=-21d
O a+21d=0 ..(i)
0 22nd term i.e. Tog =[a + 21d]
To9 =0 [using Eq. (i)]
Let first term be @ and common difference

be d.

Then, S :%[2(1 +(n-1)d] i)

oS, :%[Qa + (21 -1) d]
Sy, =n[2 +(2n-1) d] ... (i)
Sy =%[2a F(B-1) d) i)
According to the question,
Son =38,
0 n[2 + (2 -1)d] =3%[2a +(n -1) d]

O 4a+(4n-2)d =6a +(3n -3)d

O - 2 (4n 2 3 3)& 0

O - 2 (+ 1)& O

0 i=2 (i)
n+1



%[Qa (30 -1) d]

NOW, &: P
So "2+ (n-1)d]
2
6a+(On-3) 22
_ n+1
% +(n-1) -2
n+1
_ban+6a +18an—-6a _ 24 an
2an + 2a + 2an —2a 4 an
O h:'
S

n

63. (i) The number of pots in each row is
9, 4,8, ...

O This forms a geometric progression,

where a =2 1'=é =2

2

Hence, the constant multiple by which the

number of pots is increasing in every row
is 2.

(ii) Number of pots in 8th row = ag
ag =ar®™ =2(2)7 =2% =256
(iii) Number of pots in 7th row,
a; =2(2) " =2m° =97 =128
Number of pots in 5th row,
a; =2(2°" =202 =2° =32
O Required answer =128 —32 =96
(iv) Total number of pots upto 10th row

=S
10 10
a(r’ -1 2(27 -1
H S = (7—1 L= (2—1 |
2(1024 -1)

=2046

(v) Let there be n number of rows.
2(2" -1)

0 S, =510=
92-1

510
)"
a 255=2"-1
O 256=2"0 22=2"0 n=8
54. Let A4, Ay, 45, A, be the vertices of the first

square with each side equal to 10 cm. Let
By, B,, B;, B, be the mid-point of its side.

g -1

Then, BB, =+ A,B? + A,B}
=,/5% +5% =25 +925 =52
O C,B, = B,C, :5—?

Similarly, C,Cy =+/B,C3 + B,C}

f f

= EEJ*\/QD +[L5%\/§[I
020 020

= 2—25+%:\/%:5cm

Similarly, the side of fourth square is = cm.

V2
O Sides of each square are
5 5 5 5
10, 542, 5— , = = 2 ... respectivel
V277 92 4 pecively

which form a GP with ¢ =10 and r =

1
5
(i) Side of fourth square = ar® =10 lgg

10 5
22 V2
4
(i) Side of fifth square = ar* =10 @\/%Q
_10_5
4 2

O Area of fifth square = %g = %cm2

6

(iii) The side of 7th square = ar® =10§\/1—§§
_10_5
8 4

O Perimeter of 7th square :g x4 =5cm

(iv) Sum of areas of all square formed is

102 + (542)2 +(5)% + @%g
25

=100 + 50 +25 +? +o

Here, a =100, r = 50 =l, which is an
100 2

infinite GP.
__a _ 100 _ 9200 cm?2
1-r 1 1

o |



(v) Sum of perimeter of all square is 0 60
72@ %@ @
4@0+&@+5+—7 H 72 x 63 x 2
-1 2
~ 10 _ 4042 _+2+1 2
mAx—= x 567
1-— V2-1 V241 =——cm
V2 4 73
(iii) Area of first triangle is ~— (24)?
AV g 405 SR
270 A f d 1 V3 4@2
tri =x2
55. (i) Side of first triangle is 24. rea of second triangle = = %
Side of second triangle is % =12 _ V3 9
2 1 (24)
Similarly, side of second triangle is % =6 0 0= V3 (24) _1
12 _1 4
O a=24,r= o4 5 O Sum of area of all triangles
O Side of the fifth triangle, _a _3 (24
' 1-r 4 ,_1
as =art =24 X%@
_ 3 x(24) _ 2
-2 3 1 5em = S =192/3 em

(i) Perimeter of first triangle = 24 x 3 =72 (iv) The sum of perimeter of all triangle

79 324 +12+6 +...)is

Perimeter of second triangle = 5 =36 0 0

36 3D5L4 B 144 Soa=o4,r
Similarly, perimeter of third triangle = — cm =

2 E 9 D

5 v) Here,a =72, r =—
O a = 72’ r= & :l 9
72 2 6
O Sum of perimeter of first 6 triangle a; =(72) %Q
:S6:a(1-r°) 729

l-7 "4 8¢



