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Sequences and
Series

Sequence and series are useful because they can be used to model real-world
situations. Geometric series occur in real life when each actor in a system behaves
independently and is fixed. If each person decides not to have another child based on
the current population, the annual population increase is geometric.

Topic Notes

B Arithmetic Mean and Geometric Progression
B Relation Between AM. and G.M.
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ARITHMETIC MEAN AND GEOMETRIC

PROGRESSION

TOPIC 1
INTRODUCTION

Sequence and Series are two mathematical words that
are generally considered implying the same thing, a set
of numbers arranged in same definite order.

Sequences

A sequence is a function whose domain is as the subset
of the set of natural numbers N and range is as the
subset of real number R A sequence is an ordered list
of numbers.

@ Important

w= The numbers In the Ust are called terms.

th
= a_ls called n™ term of sequencea_a_ a...
th
= Then  termls also called the general term of the sequence

A sequence is said to be a progression if the term of the
sequence can be expressed by some explicit formula.

eg. 2,6, 10, 14 ..... s a sequence.

Here, a,= 2,02 =6, ag= 10 and a,= 14.

Example 1.1: Write first five terms of sequence.
(A) G" & (_1)n-15nt1

® a =2n"-n+1 [NCERT]
Ans. (A) We have, g = (-1)"~'57**
On putting n = 1, we get
a,= (1)tt 511
=(-1)°5%=25
On putting n = 2, we get
a,= (1> 5241
=(-1)*5%=-125
On putting n = 3, we get
63 - (_1)3-1 SSJ]
=(-1)?5%= 625
On putting n = 4, we get
a, = (-1)*1 544
=(-1)}5°=-3125
On putting n = 5, we get
a. = (_1)5-1 55;1
=(-1)55= 15625

Hence, the first five terms of the given
sequence are 25,-125, 625, -3125, 15625.

(B) We have, an=2n2—n+1
On putting n = 1, we get
a,=2(1)*-1+1
=2-1+1=2
On putting n = 2, we get
a,=2(2%*-2+1
=B8-2+1=7
On putting n = 3, we get
a,=2(3)7-3+1
18-3+1=186
On putting n = 4, we get
a,=24)°-4+1
=32-4+1=29
On putting n = 5, we get
as=2(5}2—5+1
=50-5+1=46

Hence, the first five terms of the given
sequence are 2, 7, 16, 29 and 46.

Series

If a,. @, a,.. be a sequence, then the expression
a,+ a,+ dy+..is called the series associated with the
given sequence.

Series can be represented in compact form, called
sigma notation It is denoted by greek letter T’ (sigma)
eg.series a, + a, + . + @, + __ con be represented in

compact farm as Z a,.
k=1

Example 1.2: Let the sequence a, is defined as
followsa, =2,a =a, _,+3fornz2.

Find first five terms and write corresponding series.

Ans. We hove, 0, =2anda, =qg_, +3
Onputtingn=2,wegeta,=a, +3=2+3=5
Onputtingn=3,wegetay=a,+3=5+3=8
Onputtingn=4,wegeta,=a;+3=8+3=11

On puttingn =5, weget a.=a,+3=11+3=14

s
Thus, first five terms of given sequence are 2, 5,
8, 11 and 14. Also. the corresponding series is
2+5+8+11+14+__..

L
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TOPIC 2 |
ARITHMETIC MEAN

(1) Ifa,Aandbarein AP, then A = is called the

(a+b)
2

arithmetic mean of a and b.

(2) Ifa,.a, a,a, arennumbers, then their AM Is given
bu.
b
ds 221
n+1
Y na+b
1=9+8=""
i i (n=1)a+2b
Ay = B n+1
LA =g+nd= aade
” n+1l

(3) Fa.ALALA,... A b arein AP, then A A A v
An are n arithmetic mean between a and b, where

d= b-a
n+1l
na+b
Al=a+ =
n+1
_a+2d_(n—1)a+2b
Az_ B n+1l
+nb
A =a+nd= il
n n+1

(4) Sum of n AM's between aand bis nA
e, Al +A +A +...+=nA

Important Results on AP
0] lfup:qcndaq:p.thenap+q=0.Tr=p+q—r
@) leTp:qTq,then a,,,=0

+

]
(i) fa = — anda_= —,thena_=1
P p a p Pa
(W)H’.Sp:qand Sq:p,ﬁnensw

() IFS,=$, thens, =0

4= —P*+q

Example 1.3: Show that the sequence whose n™
term isa_ = n(n + 2) is not an A.P. [NCERT]
AnS.G'Nenan=n(n+2)=n2+2n
Then, a ,,=(+1)+2(+1)
=+ 2n+1)+(2n+2)
=n’+4n+3
-a, =(*+4n+3) - (n*+ 2n)
=2n+3
which is dependent on n.

Now, a
nel

Hence, the given sequence is not an AP.

a” +b"

Example 1.4:If Tbn—l is AAM. of a and b.

a +
en fin e value of n.

Then find th lue of CER
a +b"

Ans. Given that = —— is the AM. of g and b.

a " t+b""
a"+b" a+b

"t 2

= 207+ 26" =(a+ b) (@t + b""Y
— 20"+ 26" =a"+ab""t + ba” "t + B”
= a’+hb" =abh"! + ha""?!
= a"-bd""t =ab""-b"
= d""Ya-bH=t"""(a-b)
s -1 = po!

n=1
= Z""l =k

n=1 0

a a

- )
= n-1=0
= [ =i

Example 1.5: Between 1 and 31, m arithmetic
means are inserted so that the ratio of the 7" and
(m - )™ means is 5: 9. Find the value of m.

[NCERT]

Ans. Let AL Az, " Am be m arithmetic means between
1 and 31.Then 1,A1, Az .AAm, 31is an AP. with
common difference d given by

31-1
s 30

m+1l m+1

7x30 m+211

Now, A, 1+7d — — 1
And, A, _,=1+m-1)d
1+30(m—1)_31m—29
. m+1  m+1

It is given that

A, 5
A9
m+211 5§
31m-29 9
= 9m+1899 = 155 m- 145
= 146 m = 2044
= m =14

L
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Example 1.6: In an A.P if m” term is n and the n”
term is m, where m = n, find the pd' term. [NCERT]
Angs. Let a be the first term and d be the common
difference of the given AP.
Given that the m™ term is n and the n™ term is
m,wherem = n,

i g =n

= a+(m-1)d=n ()
a =m

= a+(n-1)d=m (i)

On subtracting (i) fram (1), we get
(m-1)d-(n-1)d=n-m

= (m-1-n+1)d=n-m
= d=-1 (i)
Putting value of d in (i), we get

a-(m-1) =n

=5 a=n+m-1 —(iv)
So. the p” term of the AP, Is given by
a,=a+ p-1)d

=n+m-1+pP-1)(1)
=n+m-1-p+l=n+m-p
[using (iif) and (V)]

' TOPIC 3
GEOMETRIC PROGRESSION

A sequence a,, d,, d,.., d_ is called a geometric
progression. If each term is non-zero and follows a

a

i 1 i
relation =r where r is a constant for all keN

"
= °ris called the common ratio.

Geometric progressions happen whenever each agent
of a system acts independently

Here are some examples:

() The amount on your savings account;

(i) The amount of money in your piggy bank if you
deposit the same amount each week (o bank
account with regular deposits leads you to
arithmetic-geometric sequences).

: @‘/g\‘@
ZI5%  #I % i

1000 OOL OO
FOTATARUTATLEGTATAN

General Term of a G.P.

Let us consider a G.P. with first non-zero term 'a’ and
common ratian 'r. Write a few terms of it. The second
term is obtained by multiplying a by r, thus a, = ar.
Similarly, third term is obained by multiplying a, by r.
Thus, a;=a,r= ar’, and so on.

We write below these and few mare terms.
Fterm=a =a= G

2nd tarm = a,=ar=ar

3% term = a, = ar’ = ar™!

4% term = ay= ar = ar*?,

1-1

59 term = ag = ar'= ar™?
Do you see a pattern? What will be 16 term?
6 T QU |-

Thus, a GP. can be written as q, ar, ar, ar’,... a’™; a,
ar, a’?, .., ar* .., according as GP. is finite ar infinite,
repsectively.

The seires a + ar + ar
+ar™ + _ are called finite or infinite geometric series,
respectively.

2 2

$oo4arYorag+ar+ar® ..

Properties of G.P

In this section, we will discuss important properties of
geametric progressions and geometric geries.

Property |

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

Proof:
leta, a, Oy ---.0, be in geometric progression with
comman ratio 7.

9+t

forallneN —_@M

a,

Let ‘¥ be any non-zero constant by which we are
multiplying each term of GP. So, we get

kan+l

So, equation (1) = forallneN

n

ﬂntl

which is same as —4
n

New sequence formed is also in GP. with common ratio

r.
Property Il

The reciprocal of the terms of a given GP. also form a
GPF.

Proof:

Let (o 0.« Wiy O
common ratio 'r.

a_ be in geometric progression with

L
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anl

, forallneN ()]

n

Now the sequence formed by reciprocal will be

1 1 1 i §
@'a,’a;" a,
The common ratio
1
. an+1_ a, _1
i antl J
a
n

So, the new sequence is in GP. with common ratio 5

Property lll

If each term of G.P. is raised by the same exponent then
the resulting sequence is also a GP.

Proof:
let o, a,, dy .. 0, be in geametric progression with
common ratio 'r’.
a
n+1
forallmeN ()]
a
n

Let each term of GP. is raised by exponent, 'K, then the

k k k 13
gequence becomes a,".a, .4y ...e. a
o a Y
n+1l n+1l
— = =r forallneN
a, a,

Gik.a:k.aak,Hank is in G.P. with common ratio r~,
Property IV
In a finite G.P, the product of the terms equidistant

from the beginning and from the end is always same
and isequal to the product of the first and the last term.

Proof:
Let a,. a,, g, -, a, be in geometric progression with
common ratio 'r.
K" term from the beginning=a,=a, ol
K™ term from the end = G, 1.1=0, ek

Product of k' term from the beginning and K
term from the end

:alrk-l)‘! alrn-t

= 012 rknlfn--k

=a’r"! fork=2.3,4._(n-1)
Hence, the product of the terms equidistant from the
beginning and the end is always same and is equal to
the product of first and the last term.
Property V
Three non-zero numbers a, b. c are in GP. if and only if
b’=ac

Proofia. b, carein GP.

o|lo

c
Commonratio= —= =

b*=a

n

Property Vi

If the terms of a given GP. are chosen at regular
intervals, then the new sequence forms a GP.
Property Vi

If a,. a, ag,-a, be in geometric progression, then
lega,.log a, leg a,,.. log a_ is an arithmetic progression

and vice-versa.

e

Sum of n terms of a G.P.

If o and r are the first term and common ratio of a GP.
respectively, then the sum of n terms of this GFP. is given
by

a =a"?
n
-1
Sn=0[ ]ifr>1
r-1
§,ccql
Sn=a[ r]ifr<1
1-r

Sum of infinite terms

S =za ifr=1
n n

Sum of GP for Infinite Terms

If the number of terms in a GP is not finite, then the
GP is called infinite GP. The formula to find the sum to
infinity of the given GP is:

o - n=1 _ a i
s.=Y_ ar = l<r<l
Where, S_ = Sum of infinite geometric progression
a = First term of GP.
r= Common ratio of GP.

n = Number of terms

Geometric Mean

(1) fa.bandcarein GP, then biscalled the geometric
mean and it is given by

b=Jab

(2) If Gl, Gz' Ga, - an are n numbers between positive
numbers a and b then

" bln+t
Common ratio, r = =
-
bln+1
and G = G[—]
4 a

L

L L o s s o



_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Example 1.7: Show that the sequence 5, 10, 20,

40, ..., is a G.P. Write its general term. [NCERT]
Ans. Given, sequence is 5, 10, 20, 40, . ..
i 10 20 40
Since, ?—lﬁ—l-ﬁ—
So, the given sequence is a GP. with a comman
ratio, r= 2.

Also, the first term of GP.is a = 5.
Hence, the general term of the GP. is given by
a = g hgEanTy),

Example 1.8: If - -72-, X.—% are in G.P. find x.
[NCERT]

Ans. Given that —;.X.—% arein GP.

— )(2=1
= x=% 1

Example 1.9: Show that the sequence whose
n™ term is a, = 3"is a G.P. Find its commeon ratio.

[NCERT]
Ans. Given, g, =3"
Then an-s- 1 = 3.0-5 1
a 3n+1
Now, ol =3, which is an independent

a, an
of n.

Hence, the given sequence is a GP. with o
comman ratio of 3.

Example 1.10: Find the number of terms in the
G.P.2,6,18,..13122, [NCERT]
Ans. Given GP. is 2, 6,18, .., 13122

18
i —-=3—=3,...
Since, > 6
So, the common ratio of the given GP.is r = 3.
Also, the first term of the GP.lsa =2

Let the number of terms in the given GP. be n.

Then,
a, =13122
= a’"'=13122
= 2(3""Y=13122 [~ a=2.r=3
= 3" '=6561
=5 =1, 98
-4 n-1=8
= n=9
Hence, the number of terms in the given GP.
is 9.

Example 1.11: If the 4%, 10" and 16 terms of a
G.P. are x, y and z, respectively. Prove that x, y, z are
in G.P. [NCERT]
Ang. Let a be the first term and r be the common

ratio of the given GP.

Given that 4® 10 and 16" terms of the GP.are

X, y and z respectively.

a,=x

= Gf3=X

9=y
= ar9=y
a,.=z

Hence, x.y.z arein GP.

a+bx b+cx c+dx

(x=0)

Example 1.12: If -
Example l.l.: a-bx b-cx c-dx

then show that a, b, cand d are in G.P. [NCERT]
Ans. We have,

a+bx_b+cx_c+d.x
a-bx b-ox c-dx

Applying componendo- dividendo
at+bx+a-bx b+ox+(b-cx)
(a+bx)-(a-bx) b+cx—(b-cx)
_Cc+dx+(c-dx)
T c+dx—(c—-dx)

a+a+bx-bx_b+b+cx-cx_c+dx+c-dx
bx+bx-a+a ox+o-b+b dx+dx-c+c

2a+0 _ 2b+0 3 2c+0
2bx+0 2cx+0 2dx+0

20 2b 2c
2bx  2cx  2dx
a b ¢
bx o dx
a_b_c
b c d
b c d
a b c
As the common ratio is same, thus g, b, c and d

are in GP.

L
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COBJ ECTIVE Type Questions)

[ 1 mark |

Multiple Choice Questions
1. The n%term of a G.P 5, 25, 125, ...is:

(@) 57 (b) 57-*
© 51 (d) 5"-2
Ans. (g) 57
Explanation: Here;
a=5
B
So, a =ar"" ¢
=5(5""Y
=5"

2. [f the third term of G.P. is 4, then the product
of its first 5 terms is:

(a) 43 (b) 4
(c) 4° (d) none of these
[Diksha]
Ans. (c) 4°
Explanation: Here,
a; =4
ar’ =4

Product of first 5 terms
=aar a’.ar.ar’

5 10
=a.r

=(ar’)®
= @°

3. InaG.PR, the 3" is 24 and the 67 term is 192,
then the 10Y term is:

(a) 1084 (b) 3290
(c) 3072 (d) 2340
Ans. (c) 3072

Explanation: Here,
a, =24 and g = 192
So. ar’ =24 and ar’ = 192
On dividing, we get
P=8
r=2a=6
G0 = ar’
=(6.2%
=3072

4. If the 8% term of G.P is 192 with a common
ratio of 2, then the 12% term is:

(a) 1640 (b) 2084
(c) 3072 (d) 3126
Ans. (c) 3072

Explanation: Herg,
Tg=192
and =2
We know that
T= ar™!

So. T.=ar?

(a]
n

Onputtinga= = andn=12in Tn=crr’"1. we get

Q2 NIW MW

12-1
T12

TH

1}

Q

=
1
=

w

211

I
|
X

3%]

=13 x 2%
=13 x 1024 =3072

5. Which term of the G.P 5, 10, 20, 40,.... is 51207

(@) 11" (b) 10¢
© 6% (d) 5”
Ans. (g) 11*
Explanation: Given sequence 5, 10, 20, 40, _. is
a GP.

Herea=5r=2anda =5120
As we know that the general term of a GP is
given by
g g
5120 521!
5120
T s
27=1 = 1024
gn=1_ 710
n-1=10
n=11
Hence, 11%" term is 5120.

Qn-l

6. The 5™ term from the end of the sequence 16,

8,4,2.. i is:
16
(@ 1 (b) 2
(© 3 (d) 4
Ans. (0) 1

L
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Explanation: Given sequence is 16, 8. 4, 2. _

1.
16
Here.
a =16 and
1
F=3
We know that
a = ar™?
So, n =5"term
ag = ar’
. 1
On putting r = 5 we get
4
1
= 16)( -
=

7. 18 term from the end of the sequence 3, 6,
12,..25% term is:

(a) 393216 (b) 393206
(c) 313216 (d) 303216
Ans. () 393216
Explanation: Here,.a=3,r=2
m=18and n=125

We know that if a sequence has n term then m
term from end is equal to (n - m + 1).
Oy = art? =t
- 3(2)18- 1
=3Y
=3 x 131072

=1393216

th

8. If n terms of a G.P. 3, 32, 33.. are needed to
give the sum 120, then the value of n is:

(a) 2 (b) 3
(c) 4 (d) 5
Ans. (c) 4

Explanation: Here. S = 120.a=3andr=3

So,
[rn—l]
S =4d
m r-1

< s |
20:3[ﬁ]
240 =3(3"-1)
80=3"-1
81 =13"
34 = 3"
n=4

9. If x, 2y, 3z are in A.P, where the distinct

numbers x, y, z are in G.P., then the common
ratio of the G.P. is:

(o) 3:1 (b) 1:3
(€ 2:1 (d1:2
[NCERT Exemplar]
Ans. (b)1:3
Explanation: Since, x, 2y, 3z are in AP.
2y-x=3z-2y
= 4y =x+3z @

Now, x, y, z are m GP.

()

common ratior =

5 ox e
w N

2
- y
On putting the value of x from eq. (i). we get
2
y

=(4y - 32)z

= y* =4yz-37
— 37 -4yz+y* =0
= 327-3yz-yz+y*=0
= 3z@-y-y-y =0
= (Bz-y)(z-y) =0
= 3z-y=0andz-y=0
= 3z=y and z=y

[+ zand y are distinct numbers ]
= 5=% [from eq. (i})]

o

= f—'j"

10

The lengths of three unequal edges of a
rectangular solid block are in G.P. If the
volume of the block is 512 cm® and the total
surface area is 232 cm?, then the length of the
longest edge is:

(@) 8Bem (b) 12 cm
(© 9cm (d) 15 cm
Ans. (@) 8 cm

Explanation: Let the three unequal length of the
block be é Aand Ar.
r

The volume A? equals to 512
= A? =512
= A=8

2
Also, the total surface area = Z{A_.+A2 + Al,—]
r

2
Hence, 2[_A_ + A2 +A2r] =232
r

i 232
= —+l4rs—-r
2A2

232 29

2x64 16

L
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29
= ~+1l4+r=—
r 16
= E+r=§—1
r 16
1 13
= —+r=—
r 16
Hence.r=1or E
16

So. the longest side=8 x 1 =8 cm

11. If the third term of G.P. is 4, then the product
of its first 5 terms is:

(a) 4° (b) 4°
(© 4: (d) 4° [Diksha)
Ans. (c) 4

Explanation: The n” term of a GP. Is ar’™.
The third term of a GP. s 4.
ar'=4
So, the product of the first 5 terms is,
a(ar)(@?)(ar)(ar) = a*r°
= (@)®

=45

Assertion Reason Questions

Direction: In the following questions, a statement of
Assertion (A) is followed by a statement of Reason

®).

Choose the correct answer out of the following

choices.

(a) Both (A) and (R) are true and (R) is the correct
explanation of (A).

(b) Both (A) and (R) are true but (R) is not the correct
explanation of (A).

(c) (A)istrue but (R) is false.

(d) (A)is false but (R) is true.

12. Assertion (A): If 5% and 8” term of a G.P be

48 and 384 respectively, then

the common ratio of G.Pis 2.

If 18, x, 14 are in A.P, then

x= 16.

Ans. (b) Both (A) and (R) are true but (R) is not the
correct explanation af (A).

Reason (R):

Explanation: We have,

T, =48
We know that
ar' = 48 ()
T, =384
T =a™!
QJS = 384 _(i)

So, on dividing eq. (i) by (i), we get

ar’ _ 384
ard 48
r=8
r=2
Given, 18, n, 14 are in AP
So.
Common ratio=n - 18
=14 -n
2n= 32
n=16

13. Assertion (A): The sum of the first 20 terms
of an A.P, 4, 8, 12 is equal to
840.

Sum of n terms of an AP is

lsn =%(2a+(n —1)d]_

Reason (R):

Ans. (@) Both (A) and (R) are true and (R) is the correct
explanation of (A).
Explanation: Given AP is 4, 8, 12
a=4andd=4
We know that

n
Sn=§ 2a+(n-1)d

220{2x4+(20 -1)x4}

Now,

20

10(8 + 76)
10 x 84
= 840

14. Assertion (A): The sum of the

J_ T+J~+'

SICI

series

25 term is

75V5 .
Reason (R): i 27, n, 3 are in G.P then
x=1t4
Ans. () (A) is true but (R) is false
Explanation:
Given, 8.= -+—+\[_+
s s
<) 1
Here. a= — andd= —
Vs Js
25
So. S = — 2x-—+(25 1) ]
"2k Vs

= 25x—x\/_ 755
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Given. 27, n, 3 are in GP.

n 3
27 n
So, n? =81
= n=+9
-2, -7 . .
15. Assertion (A): If the number T,k,T is in

GPthenk=1+1.

Reason (R): If a, a, a,are in G.P then
o ]
aq 9

Ans. (@) Both (A) and (R) are true and (R) is the correct
explanation of (A).

Explanation: We know that. if a,. a,, a, are in

ad.
GP e =2 = —2

a g
If _—Q.k,i are in GP.
7 2
a a
Then, 2-2
g o9
7
o2
2k
7
1412 = 14
=1
k=z1

(CASE BASED Questions (CBQs) )

[ 4 & 5 marks |

Read the following passages and answer the
questions that follow:
16. AM and GM. Inequality
Let a. b be two positive real numbers. then

(Ja-Vb)? 20
— a+b-2Jab20

b
= 12 ab

2
= AM = GM
Equality holds iff a = b
ie, AM.=GM.iff a=b
The AM. and GM. inequality for two variables
can be generalised to n variables

Ifa, a, a,..a, are n positive real numbers, then
1

2'0'3 _an);‘

+a,+a,+..+a
a-.l a2 3 nz(al‘a

(A) If x, y, z are positive integers, then find
value of the expression (x + y) (y + 2)
(z + x).

(B) Find the minimum value of the expression
3%+ 31" xeR and if three positive real
numbers g, b, c are in A.P. and abc = 4,
then find the minimum possible value
of b.

(C) Find the common ratio of a GP whose sum

of infinite terms is 8 and its second term

is 2.

- AM > GM

X+y>\/;y

2

Ans. (A)

y+z
2

And z;x>\/z_x

On multipluing three inequalities, we get

XrH Urz 2 X, fxu)(y2) ()

>\Jyz

2 2 2
= (x+y)(y+2) (z+x) >8xyz
®B) - AM.z GM

1

a.l+a:,+as+.__+2c:n =
2(a,.0,,04...2a,)"

n

3x 31-x
> —+2—z\/3‘.31""
o 3% 43l7x 523

So, the minimum value of 3* +3'~* is2\3 .
Given a, b, care in AP.

So, 2b=a+c

and abc = 4

We know that, AM. = GM.

a+b+c

So. ————2(abo)P
3
2b+b
= ——31-—2(4)”3 [using (i) and (ii)]
= %2 (22 )1{3
3
£
= b223
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2
So, the minimum possible value of b is 23.

(O Let a be the first term and r be the comman

ratio of the GP.
> a
Given,ar=2and § =8=——
= 1-r
2 2
8= g==
= r(l-r) [ H r]

= 4(l-n =1
= 4!'—4!2—1:0
=> 4% -4r+1=0

= [r-%}ﬂfr-z) =0

4

=) Peigy

17. A sequence aof 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 and pots. He wants to place pots in such
a way that the number of pots in the first row is
2, in second row is 4 and in the third row is 8 and

soon—.

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

is:
@) 2 ®) 4
(© 8 @1

(B) The number of pots in 8" row is:
(@) 156 (b) 256
(c) 300 (d) 456

(C) The difference in number of pots placed in
7% row and 5% row is:

(a) 86 (b) 50
(© 90 (d) 96

(D) Total number of pots upto 10" row is:
(a) 1046 (b) 2046
(c) 1023 (d) 1024
(E) if Rahul wants to place 510 pots in total ,
then the total number of rows formed in
this arrangement is:
(@ 7 (b) 8
(© 9 @5
Ans. (A) (o) 2
Explanation: The number of pots in each
row is 2, 4,8_..
~.This forms a geometric progression,
4
Wherea=2,r= > =2
Hence, the constant multiple by which the
number of pots is increasing in every row
is 2.
®) (b) 256

Explanation: Number of pots in 8% row
—} aﬂ
e =ar? =07 =77 =758
© @96
Explanation: Number of pots in 7™ row,
a,=2(2) '=22°=2"=128
Number of pots in 5™ row.
a.=2(2° 1=22"=2°=32
Required answer = 128-32 =96
(D) (b) 2046

Explanation: Tatal number of pats upto 10%

row
S a(r'®-1) 2(21°-1)
BT -1 2-1
2(1024-1
e T
1
E) ®)8
Explanation: Let there be n number of rows.
2(2" -1
g =5 te 5
A 2-1
510
—=2"-1
= 2
= 255 =2"-1
= 256 2 2"
= 28=2"
= n=8

L
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(VERY SHORT ANSWER Type Questions (VSA))

iB.

Ans.

19.

Ans.

20.

Ans.

[ 1 mark ]
Find the sum of the G.P. 0.15, 0.015, 0.0015,.. 21.
to 20 terms. [NCERT Exemplar]
Given GP. is 0.15, 0.015, 0.0015, ... Ans:
. 0.015 _ 00015 BT
0.15 0 015
So, the common ratio of the given G. Pisr=0.1.
Also, the first term of the GP. is a = 0.15.
Hence, the sum af 20 terms of the GP. is given
by
- c.'(l-—rm) 22.
Ans.
_(019)[1-(0.1))
1-01
1 20
=—[1-(01
6[ (0.1)™)
If a, b and c are in G.P. then find the value of
-b
: = [Delhi Gov. Term-1 SQP 2021]
Since, g, b and c are in GP.
b c_ " ot
i (constant)
= b=ar andc=br
= c=arr=ar’
a- b a-ar a(l-r)
So, =
b=C Gi-ait @rl=F)
a-b 1 23.
b—c r
-b
Hence, the carrect value of s is Zor E- 4 Ans.
b-c b ¢
Find the sum of the G.P. 1,-a,a% -a% ..ton
terms.
Given GP.is 1.- a.a® - a°._
2
Since, i:—a_a—=—a.‘ i
1 —-a
So, the common ratlo of the given GP.isr= -a
Also. the first term of the GP.is A= 1.
We know that, the sum of n terms of the GP. is
given by
A(L-r") 24.
§ = —
2 1-r
Ans.
_(M-(=ay]_1-(-a)’
1-(-a) l+a

Which term of the sequence 3, 10, 17, ...... is
1367 [Delhi Gov. @B 2022])
Given sequence 3, 10, 17, ...
Let n term be the 136 ie.,

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

= 136 =3(n - 1)7 [-a=3andd=7]
= 7n =140
= n=120

Hence, 20 term is 136.

Find the sum to n terms of the G.P., whose i
term is 5%,

Given that k" term of a GP. is 5%

i, 8 _@
Puttmg k= 1 in (i), we get

a,=5 50)
Putting k = 2 in (i), we get

a, = 25
Then, the first term is a = @, = 5 and the common

25
ratio is r=i———5

a, 5
We know that. the sum of n terms of the GP.is
given by

g a(r"=1)
L)
_OE" =15 g0y
5-1 4

Find the 9 term and the general term of the
progression: 1, -2 =2 e
4
The given progression is clearly a GP. with the
i
first term a = 2 and common ratio r = -2

9”‘t|=_~rm=cr9=z:u—r"'1

sz 43(-2)3=e4

And.
Generalterm =g =ar""?
= %(_Q)n—l =(_1)n-1 2n-3

ifin a G.P. a3 + a; =90 and if r = 2 find the first

term of the G.P. [Delhi Gov. QB 2022]
Let a be the first term of the GP
Given,

r=2anda,+a,=90
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25.

Ans.

26.

Ans.

= ar?+ar* =90
= a(2)*+a(2)* =90
=5 4a + 16a =90

= 20a =90
9

a= —

)

(SHORT ANSWER Type-| Questions (SA-I) )

[ 2 marks |

I the p™, " and r* terms of a G.P. are @, b and
c respectively. Prove that a9~ " b™F cP~9=1.

Let A be the first term and R be the comman
ratio of the given G.P.

Given that plh, qLh and r” terms of the GP are a,
b and crespectively

& Ap:a
= A.Rp-l=a _(-l)
A =iy
q

= AR '=b G
A=c

= ARf-l=C _ﬁii)
Hence. g~ b'"F CP"?=(ARP-1Jq-r(ARq-1)r-p

(ARI-I)P-Q
{Using (1). (i) and (i)}
= A9=T4T=Psp=q pP=1)@=-)+@-DE=p)+(=-00-4)
= AD RPa=q=prersqrer=pq +pspi=p=g+q
=A% R0
=1
The fourth, seventh, and the last term of a

G.P. are 10, 80 and 2560 respectively. Find the
first term and the number of terms in the G.P.

Let a be the first term and r be the common ratio
of the given G.P.

We know that, a_= ar™t

a, =10
ar =10 N0}
a, =80
ar® =80 _()
On dividing eq. (i) by (i), we get
a, = ar™t
ar® _ 80
= l’2 =8
=5 =
Puttingr = 2in ar® = 10, we get
10 5
= w=ge,

Let there be n terms in the given GP.
Then, a, = 2560
= a""'=2560

27.

28.

% g(z""l):zseo

= 2""1=256

= Qn—d = 28

= n-4=8

=5 =12

i 1

Which term of the G.P. 2, 1, 20 7

is 1024? [Delhi Gov. QB 2022]
Ans. Gi GP.is 2.1 x 2

ns. Given, .18 i
. 1
First term a = 2 and common ratio = -5
i 1
Let n*" term of GP. be
1024

T =ar

n

n=1
- gl
1024 2
1 (1)"‘1
= @ — ==
2048 2
- [1]11_(1)n-1
2] T \2

n-1=11
or n=12
If the 4% and 9% term of a G.P. be 54 and
13122 respectively then find the G.P.

Ans. Let a be the first term and r the common ratio of

the given G.P. Then,
C‘.'q =54

ar =54 _0)
a,=13122
orf =13122 _(i)
On dividing eq. (i) by (i). we get
ar® 13122
ar? 54
EN =243

L
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29.

Ans.

30.

Ans.

= r=3%

= r=3

Putting r = 3 in ar’ = 54, we get
a(3)° =54

—; g=2

Thus, the given GP.is a ar, ar’, ar’, _ ie. 2, 6, 18,
54.

The 5%, 87" and 11 terms of a G.P. are p, q
and s respectively. Show that g° = ps.

Let a be the first term and r be the common ratio
of the given GP.

Given that 5%, 8% and 11% terms of the GP. are
p. g. and s respectively.

ag=p
= ar'=p @
== a, =g
= aj =g —(@)
: Oy, =5
= art®=s __(iil)
Hence. ps= (ar") (arm) [Using (1) and (iii)]
- 02 rld
= (ar7 }2
=q’ [Using (i)

(SHORT ANSWER Type-Il Questions (SA-l))

[ 3 marks ]

The n™ term of a G.P. is 128 and the sum of
its n terms is 225. If its common ratio is 2, find
the first term. [Delhi Gov. QB 2022]
From the question it is given that

The n” term of a GP.T_ = 128

The sum of its n terms §_ = 255

Commonratior =2
We know that, T _= a"!

128 = g2"-!
s 0
Znnl

Also we know that,

B = a(r"-1)
" (r=1)
255 - o2 =1
(2-1)
By cross multiplication we get,

255 =a(2"-1)

255

= -

Now, consider bath the equation (i) and equation
(i)
255 128

2-1) (2™

By cross multiplication we get,
255 x 2™ =128(2"- 1)
255 x 2™ =128 x2"-128

n
(235%2) _ 196, 97_128

255 x 2" =256 x 2" - 256
256 % 2"~ 255 x 2" = 256
By simplification, 27 = 256
P =

31.

By comparing both LHS and RHS, we get

Then, 128 = a2’
128 =ax 128
128
{ = eemmm—
128
a=1

Therefore, the value of a is 1.

A side of an equilateral triangle is 20 cm long.
A second equilateral triangle is inscribed in
it by joining the mid-points of the sides of
the first triangle. The process is continued as
shown in the accompanying diagram. Find the
perimeter of the sixth inscribed equilateral
triangle. [NCERT Exemplar]

Ans. The side of the first equilateral AABC = 20 cm

By joining the mid-points of the sides of this
triangle, we get the second equilateral triangle

of each side = % =10an
[ The line joining the mid-points of two sides
of a triangle s % and porallel to the third side

of the triangle].
Similarlu, each side of the third equilateral

triangle = % =5cm

Perimeter of first triangle = 20 x 3 =60 cm

L
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32.

Ans.

Perimeter of the second triangle

=10 x3=30cm
And the perimeter of the third triangle
=5x3=15acm
Therefore, the series will be 60, 30. 15, . ..
which is GP. In which a=60,and r= E = :
60 2

Now, we have to find the perimeter of the sixth
inscribed equilateral triangle

ag =af~?

S
= 60 X[l)
2

1
60x —
*32

15
= —cm

8

15
Hence, the required perimeter is Etm ;

If pd’ qd’, r™ and s” terms of an A.P. are in

G.P., then show that (p - qg), (g - ), (r - s) are
also in G.P.

Let g be the first term and d be the commaon

difference of the given AP. Further, let a 7 9 4,

and a_be its p?, g? r"and ¥ terms respectjvelg
Then,

ap=a+(p—1)d,
a,=a+(r-1)d andag,=a + (s - 1)d.
= ap—crq:ﬂ:—q)d.

anda,-a, = (r-s)d

aq=a+(q—1)d,
aq—ar=(q—r)d

Itis given that a,a, a,and g, are in GF.Let A be

the first term and R be the common ratio of the
G.P. Then.

A=aP,AR=aq,AR1=a,undAR3=a‘,
A—AR:aP—oq,AR—AR2=Gq—ar
and AR*- AR= a.-a,
= A(l—@:ap—aq.AR(l—R):aq—a(
and ARz(l—R)=ar—an
= (aq-a,f:{AR(l- R}
={A(L - R}HAR (1 - R)}
=(ap—aq] (a,-a)
= @-0" d={e-ad{r-9qd
= @-n'=(p-a (-3
= p-qq-rr-sarein GP.

33.

Ans

34.

Ans.

Which term of the G.P. \6. 33 \E. we I8 7297

. Given, GP.Is ¥3,3,33, ..

Since, J——-—\/_ 3\/_ \/_

So, the common ratio of the given GP.is r = \E

Also, the first term of the GP.Isa = \E
Let 729 be the n” term of the GP.

Then, a,= 729

= ar"-'=729

= J3(3y-t=729 =\3.r=\3]
= (V3)" =729

= 32 98

= E =6

2
= n=12

Hence, 729 is the 127 term of the given G.P.

if the continued product of three numbers in
G.P. is 216 and the sum of their products in
pairs is 156. Find the numbers.

a
Let the three numbers be F a, ar. Then,

Product =216

= -f—_(a),(ar) =216
= 03 = 63
= a=6

Sum of the products in pairs = 156

a a
= —.a+aar+ —.ar=156
r r
= a? [i+r+1] =158
r
{42
= 3a[ﬂ]=156
r
= 3P +r+1)=13r
= 3*-10r+3 =0
= (Br-1)(r-3)=0
. 3
= r= 3 or.r=

Putting the values of a and r, the required
numbers are 18,6,2 ar 2.6,18.

L
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35.

Ans.

( LONG ANSWER Type Questions (LA) )

[ 4 & 5 marks |

The length of three unequal edges of a
rectangular solid block are in G.P. The volume
of the block is 216 ecm? and the total surface
area is 252cm®. Find the length of the largest
edge. [NCERT Exemplar]

Let the length, breadth and height of a
rectangular block be E, aand ar.
r
[Since they are in GP)
Volume =[xb=xh
a
216 = —xaxar
r
= a’ =216
= a=6
Now total surface area = 2[lb + bh + Lh]
252 = 2[E-a+aﬂr+5-ar:|
r r
a 2
= 252=2|—+ar+a
r

= 252 =2a2[1+r+1]
r

o 2§2=2x (6)2[&]
v
14rl4r
=5 252:72[7]
252 1+r+r?
- 72 -
- Z=1+r+r2
2 r
2+2r+ 2 =7r
= 2P-5r+2=0
— 2P -4r-r+2=0
= 2(r-2)-1r-2)=0
= r-2)(2r-1)=0
= r=2=0and 2r-1=0
1
r=2, 3

Therefore, the three edges are:
If r=2then edgesare3.6, 12

1
Iff F= 7 then edges are 12, 6, 3.

So, the length of the longest edge = 12

36.

Ans.

if the p”" and g% terms of a G.P. are q and p
respectively, then show that its (p + q)u' term
1

. |a” P9
is | = .
p?

Let a be the first term and r be the common ratio
of a GP.

Given that a,=q

[NCERT Exemplar]

= af-'=g ()
and a,=p
= af"l=p _(ii)
Dividing eq.() by eq. (ii), we get
arP-1 _9q
ar?"l p
Pt g
= ==
pA=t p
& A=
p

CH

Putting the value of r in eq. (), we get

1
—xpel
i

p-1
-
p
p=d
o q‘[g]p-q
q
Now, T. =gP*d-!
p=1 1 &
HREa
— q — —
q p
p=1 ptq=1
-(2f (8]
q P
g=1 =p+g=1)
(p]p-q [p] -
=qg|= 1=
q q
p-1 pra-1
P-q p=q
=4(2)
q

L

L L o s s o



_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

p-l-p-qf.‘l

A

‘ Nra=
Hence, the required term is Wy ’
p

37. Find the sum of 5+ 5.5 + 5.5.5.. . to n terms.
Ans. Let S be the sum of the series 5 455 4+ 555 +

5555 +...ton terms.
S§=5+5545554+5555+...tonterms.
=S =5+(54+05) + (5 +055) + (5 + 0.555)
+__tanterms
=S8=(5+5+5+__.tonterms) + {0.5+ 055
+ 0.555 + _ to (n - 1)terms}

=>85=5n+5[01+0.11+0111+ _to(n-1)
terms}

:>S=5n+§

{09 + 099 + 0999 + to (n - 1)terms}
1—i + 1—L + 1—L
5 10 100 1000

=S=5n+—
’ =
+_+|1-
101

1,1 .1
2 3
—~5=5n+2d(n-1-|10 10° 10
9 1
+_+
107=%
_ T
| -5)
= End=|in-1)-—
=8 ﬂ+9 (n-1) 10 1}
10
L L

38.

Ans.

39

if S be the sum, P the product, and R the sum
of the reciprocals of n terms of a G.P., prove

n
S 2
that | =| =P".
Let a be the first term and r be the common ratio
of the GP. Then,

S=a+ar+a’+_+a" t= G[rﬂ_l]

r-1

P=aara._a’™?
n(n=1)
=anr152.)3+4&(n-1)=a-"lr 2

and,
R:l+i+.i+ +
a ar g ar"!
n
1
B
W o qld-"] 4
= R: =
al 1-r Jn-1

S n
Hence, (E) =P

The product of first three terms of a G.P. is
1000. If 6 is added to its second term and 7 is
added to its third term, the terms become in
A.P. Find the G.P. [Delhi Gov. @B 2022]

Ans. Let the first three terms of the given GP be

a
—,aandar
-

According to the question, we get
Product of the first three terms of GP = 1000

= Exax::rr =1000
r

= a® = (10)°
: a=10

; a ;
It is given that —, a+ 6, ar+7 arein AP.
=

2(@+6) = E+.:rr+7
r

[ Fx y zarein AP, then 2y = x + Z]

L
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10 Now, we have
= 2(10 +6) = —+10r+7 [~ a=10] 1
J a=10andr=2orr=2 =
10 2
== 32 = T+10r+7 Taking a= 10 and r = 2, we get
10
=% 25 = E-e-l()r {7'10' 10x2}
r
ie. {5, 10, 20}
& 2eor 1
= i And also taking a = 10 and r=§, we get
= 27 -5r+2=0 10 1
=% 2P -r-4r+2 =0 T.lo.loxi
= r(2r-1)-2(2r-1) =0 b
= (2r-1)(r-2)=0 ie, {20, 10, 5}
1 Hence, the first three terms of GP are 5, 10, 20
= r=2- 1
2 forr=2and 20,10, 5 for r=5-
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RELATION BETWEEN A.M. AND G.M. [P}

TOPIC 1
A.M. AND G.M.

Relation between Arithmetic Mean
and Geometric Mean

The following results give the relation between
arithmetic mean and geometric mean of two positive
real numbers.

Result 1: The arithmetic mean of two positive real
numbers is alwoys greater than or equal to their
geometric mean.

Proof: Let A and G denote the arithmetic mean and
geometric mean of positive real numbers a and b.

a+b

Then, A= and G = Vab

Now, A_G=C';_b_‘/a_=a+b..2\/£

2
_(Ja) +(Vb)*-2Va Vb
- 2

2

Hence A z G.

Result 2: The arithmetic mean of two positive real
number is equal to their geometric mean if and anly if
they are equal

Proof: Let A and G denote the arithmetic mean and
geometric mean of positive real numbers a and b.

Then, by previous result, we have

A=G
= A-G=0
(a-bY _,
2
o a=b

Example 2.1: f AM. and G.M. of roots of a
quadratic equation are 8 and 5 respectively, then
obtain the quadratic equation. [NCERT]
Ans. Let a and b be the roots of a quadratic equation.

Given that AM. and GM. of roats of quadratic
equation are A=8 and G=5 respectively.

We have,
A=8
a+b
= S ——
2
=5 a+b=16 ()]

We have, G=5
= Jab =5
= ab =25 (i)

(On squaring both sides, we get)
Hence, the required quadratic equation is given
by
x* = (sum of roots) x + (product of roots) = 0
= xX*=(a+b)x+ab=0

= x*-16x+25=0 (Using () and (i)

Example 2.2: Show that the products of the
corresponding terms of the sequences g, ar, ar’,
ar..ar’"tand A, AR, AR?, AR?. .. AR from a G.P,
and find the common ratio. [NCERT]

Ans. 1% sequence is g, ar, ar’, ar”.. ar"™*
2" gequence ls A, AR, ARZ, ARS. .. AR

1% e Product of
sequence | sequence | corresponding
terms
1% term a A axA
2% tarm ar AR ar x AR
3 term ar* AR? ar? x AR?
n™ term arirt AR-1 ar”=! x AR"-!
74

Let P = Product of correspanding terms of 1-
and 2"? sequence
=axAarxAR ar’x AR?, _ ar"=! x AR'-1
= aA, arAR, ar® AR?, _ aA(r""t R
P=aA arAR ar? AR?, ., cA("-* R"-Y)
Now, in cA, arAR. ar? AR?, _ aA(F"~ 1R Y

arAR R
aA
arlAR?
=Rr
ki arAR
Secondterm  Thirdterm
Thus =

Firstterm  Secondterm’

Le, common ratio is same

Thus, itisa GP
second term
Commonratio =r= ——
first term
_ arAR
T @A
=rR

L
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Example 2.3: If S, S,, S, are the sum of the first n

natural numbers, their squared and their cubes
respectively, show that 95'22 =S, (1 +8S,). [NCERT]

Ans. Given that S, S,, S; are the sum of first n
natural numbers, their squares and their cubes

respectively.
n(n+1)
8= —5
o o n(n+1)(2n+1)
2= 6
n(n+1)
&= [ 2 T
2
Kl i 952=9[n(n+1)(2n+1)]
. . 2 6
2 2 2
1)%(@2n+1
o 98§=ﬂ (n+ )4( +1) 0
Also, RHS= S, (1 + 8S,)
= ["("2+1)T[1+4n(n+1)]
2 2
= @[umﬁmn]
n(n+1)? (2n+1)?
Or. S, (1 +8S)= (i)

4
From (i) and (i), we get

987 =8, (1+8S,)
Hence, proved.

Example 2.4: If A and G be AM and GM,
respectively between two positive numbers, prove

that the numbers are At J(A+G)(A-G).

[NCERT]
Ans. If a and b be twoe numbers
We need to show that the numbers are

At \[(A+G)(A-G)
A+ J(A+G)(A-G)

ie.a=
b=A-J(A+G)(A-G)
Now we know that
a+b
Arithmetic meon = A = 5

Geometric mean =G = \E

Putting value of A and G in RHS we can prove
that it is equal to a and b.

Solving

A+ J(A+G)(A-G)
A+.,A?-G2

Putting A a;bandG=\/a_b

2
2
_ a+b & (a+b) b
2 4

a?+b%+20b-4ab

4
_[a+b + a?+b%-2ab
W \ 4

Using (x = y)? = x2 + y? - 2xy]

I}
(a]
|+
o
H
-

[
a+b (a-b)?
2 4

a+b (.':r—b]2
= + —
2 2

a+b a-b
= - 2
2 2
Taking positive value Taking negative value
a+b+a—b a+b (a-b
T2 2 -2 2
a b a b a b a b
= —+—t——= = —+———+—
2 2 2 2 2 2 2 2
a a b b a a b b
= —+—+——— = ———+—+—
222 2 2 222
a a b b
= —+—+ =0+=-+—
2 2 0 0 2 2
=4d =b

Thus. A+\(A+G)(A-G)=a
and A-J(A+G)(A-G)=b

Hence, proved.

Example 2.5: The ratio of the AM. and G.M. of
two positive numbers a and b, is m : n. Show that
a:b=(m+ym?-n?):(m-\ym?-n?)  [NCERT]
Ans. Here, the two numbers be a and b

a+b
Arithmetic mean = AM = 5

and geometric

mean =GM = \/E
According to the question,

A.M._m
GM. n
a+b m

2dab N

L
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On applying componendo and dividendo, we get
a+b+2\/£_m+n
a+b-2Vab m-n
(Va) +(Yb)* +2(Ja xJb) _m+n
(VaY +(Vb)* ~2(Jax\b) m-n

[+ +y)?=x"+y7+ 2y

c-y)t=x"+y' -2y

(\/;+\/5)2 m+n
(Ja=by2 m-n

[J;H/a]:m

Ja-vb

C.|'+

m-=n

'.‘.T

m+n

m-—

Va+ib _Jm+n
o~ Jmn

On applying componendo and dividendo, we get

(Va+\b)+(Na=\b)_ym+n+m-n
(\/r;+ JE)—(J;—\/E) \/m+n—Jm—n
2fa_ Jmrn+m-n
2\[5_ :;m+n—\ﬁn—n

J_ m+n+m-n
On squcxring both sides, we get
\[nm+\/r_n n
(JEF_(JENEF
Wb (Jm+n—\m-n)’
[ erg)?=x"+y"+ 20y
x-y)’=x"+y’- 2]
a_(ym+n)? +(Jm—n)? +2(Jm+n)(Jm-n)
b (Jm+ny +(Jm-n) —2(Jm+n)(ym—n)

m+n+m-n+2.(m+n)(m-n)

m+n+m—n——2\/(m+n)(m——n)

_m+m+n-n+2 \g(m2 ——nz)

m+m+n-—n—2\/{m2-—n2)

a 2m+2\(m?=n?)

E_Qm—2\[(m2—n2)

Z]

l:r

ola

Tla

c'd'e

Thus, a:b=(m+ym?-n?):(m-\Jm?-n?)

Hence, proved.

Example 2.6:If a, b, care in A.P,, b, ¢, d are in G.P.

111 .
are in A.P. prove that g, ¢, e are in G.P.

[NCERT]

Angs. It is given that g, b, c are in AP.

So, their common difference is same
b-a=c-b
b+b=c+a
2b=c+a

c+a
2

Also, given that bed are in GP.
So, their comman ratio is same

b=

2
b
*=bd _(i)

We need to show that g, ¢, e are in GP. Le. we
need to show their comman ratio is same.

= C2=(JE

So. we need to show c’= ge
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From (i), we have
¢’ =bd

2
Putting value of b= % andd= -

(K

2 (a+c)(2ce)
2(c+e)

c+e

= (a+c)(ce)
T (c+e)

cz_e(a+c}

c c+e
e(a+c)
c+e

clc+tre)=e(@+g
+ec=eag+ec
? =ea+ec-ec
=ea+0
A’ =ea
Thus, g, cand e are in GP.
Hence, proved

Example 2.7: Case Based:

A student of class XI draw a square of side 10 cm.
Another student join the mid-point of this square to
form new sguare. 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.
Aq By Ag

Gy Dy o

10 an
BaK_ Dq Dy 2By

Cs D, =1

Ay B, Ag

Based on the above information, answer the
following questions.

(A) Assertion (A): The side of fourth square is
5

—CM.

-

Reason(R): GP is a type of sequence
where each succeeding term
is produced by adding each
preceding term by a fixed
number.
(a) Both (A) and (R) are true and (R) is the
correct explanation of (A).

(b) Both (A) and (R) are true but (R) is not the
correct explanation of (A).

(c) (A)is true but (R) is false.

(d) (A)is false but (R) is true.

(B) The area (in sq cm) of the fifth square is:

25
(@ = (b) 50
25
(€ 25 (d) T
(C) The perimeter (in cm) of the ik square is:
(@) 10 (b) 20
5 3
© @ >

(D) Find the sum of areas (in 8q cm) of all the
square formed.

(E) Find the sum of the perimeter (in cm) of all
the square formed.

Ans. Let A, A, A, A, be the vertices of the first
square with each side equal to 10 cm. Let 8,, B,
B, B, be the mid-point of its side.

Then, 5182 = \}AzBf+A._,B§
= 52452 = 25425 =52
sf

C,B,=8,C,= 22
Similarly, C,C, = yB,C2+B,C?
v
-\(e£]-(2)
U2 2

= 3—5-+—2—E'—\/_ Secm

Similarly, the side of fourth square is 2 cm

2

. Sides of each square are
S

10, SJ_ 2,5, T 2 m i respectively

which form a GP with @ = 10 and r=—\/1=-
2

(A) (© (A)is true but (R) is false.

Explanation:
3
Side of fourth square = ar? =10(_1..,]
2

_10_5

e

We know that. GP is a type of sequence
where each succeeding term is produced by
multiplying each preceeding term by a fixed

number.

L
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® @ =

Explanation:

d
Side of fifth square = ar? =10[%]

10 5
T F 7
2
. Area of fifth square = (é) _23 cm?
2 4
©@©5
Explanation:

&
The side of 7% square = ar® =10[ . ]
¥z

10
==

I T

~. Perimeter of 7" square = ;x 4=5cm

(D) Sum of areas af all square

formed is

2
10%(56)%(5)%[%] N

=100+50+25+2-2-5—+_
Here. a = 100. r = £=l which is an
100 2
infinite GP.
T 20 ong il
1-r 1
Poasie
2

(E) Sum of perimeter of all square is

s 5
4 1D+5\./2+5+—_
el
(10 _40V2 241
1_71! \/5—1 \/5+1
2

=4

(OBJECTIVE Type Questions)

Multiple Choice Questions

1. [If the arithmetic and geometric means of two
numbers are 10 and 8 respectively, then one

number exceeds the other number by:

(o) 8 (b) 10
(c) 12 (d) 16
[Delhi Gov. QB 2022]
Ans. () 12
Explanation: Let the numbers be a, b.

+b

. a
So, arithmetlc mean = ~5

a+b

= > =10
= a+b=20
Geometric mean = JCE
= \/a_b=8
= ab =64
Since, a+b=20
= b=20-a
= ax(20-a)=64

= al-20a+64=0
=a’-16a-4a+64=0
= (G—lﬁ)x(a—éi-):()

Ans. (c) Cl[ r::ll]

_40V2(V241) g0 0 5 cm
(2-1)
= a=16o0ra=4.

So. the numbers are 16, 4.
Hence, the one number exceeds the other
number by 16 -4 (e, 12.

The sum of n terms of a G.P. with first term a
and common ratio r where r >1, is:

O ’ 1-r
(@ a - (b) a -

(c) a[,—ﬂ _11] (d) None
=

Explanation: The formula of sum of GP. of n
term is

S =a ifr>1
n r-1

_al—r" -
- 1-r I

L
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3. [IfAbeone A.M. and p, g be two GM's between

two numbers, then 2A is equal to: T
2 1
Taim
@ pl+q’ ®) e =3 - [ a=1landr= %]
pPq Pq
o 1,2
g Bk @ & =82 d=3
2 2

. 5. The geometric mean of 2 and 8 is:
[Delhi Gov. QB 2022]

(a) 4 (b) 6
3 3
+ c) 7 d) 5
s s B9 (© @)
fale] Ans. (a) 4
Explanation: Let the two positive numbers be a Explanation: The geometric mean of 2 and 8 Is
and b J16ie.4.

g, fane Barelndcl 6. Four geometric means between 3 and 96 are:

2A=a+b -0 (o) 6,12,24,48 (b) 6,10, 24, 48
Aleo, 0, p. g and b are in GP. (c) 6,10,40,48 (d) 48, 24,10,5
b 1/3 Ans. (g) 6 12, 24, 48
r= (E] Explanation: Let G,. G, G, and G, be the
required GM's.
Again, p=ar and a = ar? () Then,3.G,.G,, G, G, 96 are in GP.
Now, 2A=a+b [From (1)) Let r be the common ratio. Here, 96 is the 6V
b term.
=a+a[—] 96 =af"'=3"
a = 32=r
= @°=r
s 1 = r=2
= a+a [-)3 Gl=ar=3x2=6
a Gq=ar2=3x22=12
=Q+Gf3 GS=0;23X23=24

And G,=ar'=3x2'=48

= "‘3“"“@__ 7. The minimum value of 4*+ 4'~% xeR is:
ol @ 2 ® 4
pl qi‘ () 1 (d) 0 [NCERT Exemplar]
- _+_
a9 p Using )~ Ans- () 4
Explanation: We know that. AM =z GM
p+q’

5 x l=x
pq = %2 N b

1 3 1 = 47 +4177222
2 %34 x38 i .
4. 32x34 x38 x.. upto infinite terms is: oy A¥ AVRES 4
(@ 3* (®) 3
() 3° (d) 3* Assertion Reason Questions
Ans. (b) 3 Direction: In the following questions, a statement of
Explanation: Given Assertion (A) is followed by a statement of Reason (R).
§ 4 i Choose the correct answer out of the following
37 34 %38 choices.
(a) Both (A) and (R) are true and (R) is the correct
%+ §+ Ls explanation of (A).
=3 (b) Both (A) and (R) are true but (R) is not the correct
2 5 explanation of (A).
%{n%{%] +(%] h] (©) (A)is true but (R) is false.
=3 (d) (A) is false but (R) is true.
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8. Assertion (A): The sum of first n terms of the 9. Assertion (A):The sum of first n natural

series 0.6 + 0.66 + 0.666 + ... is number is 1 + 2 +3 + .. ¢ N
2| a [ 1 )” : n+1
—|n-=11-|—= =n .
3 9 10 2
Reason (R): General term of a GP is Reason (R): For n number of A.P. the sum
T, =ar"" ! where a = first term
and r = common ratio. 5= -’1[20 +(n- 1)d],
Ans. (b) Both (A) and (R) are true but (R) is not the 2
correct explanation of (A). Ans. (@) Both (A) and (R) are true and (R) is the correct
Explanation: Let explanation of (A).
§ =06+ 066 + 0.666 + _ upto n terms
S=6(0.1+011 +0.111 + _ upto n terms) Explanation: We know that the sum of first n
6 : n+1
= 5(0.9+o.99+0999+_ upto n terms) natural number is N} =
2[9 99 999 I For AP,
= —| —=+—+ +_upto nterms
3510 100 1000 1 gD

i i =1d=1
1—i + 1—L + 1——-1— .
= 10 100 1000

5 g[2x1+(n—1)1]

Wl N

! +._ uptonterms | n
< A [2+n-1
= 5[(1+1+1+_uptonterrns)—] = gl2+n- ]
1 1 1 n
i e g +_uptonterms = =[n+1]
10 100 1000 2
Hence, both assertion and reason are true and
g, ol i i reason is the carrect explanation of assertion
2 10 10 ;
= =In=- 1 10. Assertion (A): Two sequence can be in both
T AP.and G.P.
Reason (R): If the sum of n terms of
[+ sum of GP = a(i-—/’) r<i] a sequence is a quadratic
- expression, then it always
1 1Y represents an A.P.
it | ] .
9 10 (10] Ans. (c) (A) is true but (R) is false.
=3 s 9 Explanation: Two sequence can be in both AP,
| 10 and GP. in some speciol cases.
g [ " % If the sum of n term of a sequence is quadratic
2 | i [ i
3 5 (10] then it may or moy not be represent an AP.

CCASE BASED Questions (CBQS))

[ 4 & 5 marks ]
Read the following passages and answer the (A) Name the progression of amount received
questions that follow: by the person.
11. A person was employed in a company on the AP GP
condition that he will be paid rupees 2, 4, 6, 8, @) AR () 6P
10, ... for the work done in the company on 1%, (c) AP.and G.P. (d) None

2™ 39 _ day.
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(B) The commaon difference of the sequence is:

(@ 1 (b) 2

(© 3 (d)4
(C) The first term of the sequencs is:

(@) 2 (b) 4

() 6 d 8
(D) The total amount received in 10 days in

rupees is:

(@) 115 (b) 105

() 120 (d) 110

-2 -7

(E) Assertion (A): If the numbers 7, k, 7

are in GP, then k = £1.
Reason (R): If a;, @,, a, are in GP, then
& et
g, 49
(a) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(b) Both (A) and (R) are true but (R) is not
the carrect explanation of (A).
(c) (A) is true but (R) is false.
(d) (A) is false but (R) is true.

Ans. (A) (a) AP.
Explanation: The given series 2, 4, 6, 8, _ is
AP. because the commaon difference is same
as

a,-a, =2
ay-a, =2
® b2
Explanation: The common difference as the
AP.2,4,6,8-
a,-a;=4-2
a;-a,=6-4
a,~a;=8-6

i n
N KRR

© @2
Explanation: The first term of AP 2, 4, 6,
8 _is2.

©) @110
Explanation: Here a=2,d=2andn =10
So,

Sy = %[2x2+(10-1)2]

= £{4+18]
2

= %[22}

=10x11=%110

(B) (@) Both (A) and (R) are true and (R) Is the
correct explanation of (A).

Explanation: If —;_ k,—% are in GP
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Then, = = &
C 4
[ common ration (r) = a_‘-’=23_=a_4={|
a, q
z
L2
- =
7
= lk = ixl
-2 2k
=% 2k x 2k =7 x (-2)
= 14K = 14
= =1
= k=+1

12. A group of students obtaoin the sum of first n

n(n+1)
2

natural number is named as A, sum of

n(n+1)(2n+1)
6

named as B, and sum of cubes of n natural

n(n+1)

square of n natural number [s

3

number is [ ] named as C,rr

(A) Find the value of A, and B,.

(B) Find the value of C, and the sum of first
n natural number is also the sum of n
numbers of A.P whose first term is 1 and
common difference is also 1.

(C) What is the geometric mean of 6 and 24?7

n+1
Ans. (A) A= %
So,Put n=5
We get
5(5+1)
A= =5
_ 5x6
T2
=35
=15
n(n+1)(2n+1)
B.ig ——————=
n 6
Soput n=3
3(3+1)(6+1)
By=""% —
_ 3x4x7
T 6
28
T2
=14

L
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®) Co=

and Sﬂ=1+2+3+_n
" %[20+(n—1)d]

[2+(n-1)1]

NS

(©) Given two data values are 6 and 24.
So.n=2.
So, to find the geometric mean of 6 and
24, we have to take the square root for the
product of 6 and 24.

Geametric Mean = /(6x24)

Geametric Mean = /(144)
Thus, the square root of 144 is 12

Therefore, the geometric mean of 6 and 24
is 12.

(VERY SHORT ANSWER Type Questions (VSA))

is.

Ans.

i14.

Ans.

i6.

[ 1 mark]
Find the sum of infinity of the G.P
20 80
B T iag
Given GP. is 5, 2@_
7 49

(20) [80 ]
7 ) 4\4) 4
Since, R Clearly, |r] < 1.

5 7 (zo) 7
7

=9!
=9

Also, the first term of GP.ls a = 5. 15. The first term of a G.P is 4 and the sum of
. infinity is 8 find common ratio.
Hence, the sum of infinity of GP. is
Ans. Given, S_=8
a 5 35
S = =—= a
@ ST — 8
1-r 1_i 3 = 1-r
7
i i 3 = el
Prove that 92 x 94 x 98 ... =9 hEE
- = 4= 8-8r
=5 -4=-8r
¥ 1 i i
=925x94%x98 _x Or, 5:;—
( SHORT ANSWER Type- Questions (SA-I) )
[ 2 marks ]
If x, y, z are distinct positive number, then Ans. Using AM > GM, we obtain

prove that (x + y) (Y + 2) (z + x) > 8xyz.

[NCERT Exemplar]

X+y
2

three pairs

>\/E,yzi> yzcdeTx>\/; for the



. . .

= x+y>2@,y+z>2\/y7
andz+x>2\/z_x

= (x+y)u+z)(z+x)
>2/xy x2\/x—yx,2\/;

= (x+y) Y+2)(2+x >8xyz

= B*ad 228 mirallver
Hence, the minimum value of 3"+ 3' = * for any

xeRis Q\E.
1B. Writethesumof2+4+6+8 +..+ 2n.

Ans. Here, ¥ term is 2n

AM-GM =8
a+b_ b =8
2

Now writing each term in its new form, we get.

(23 05)

r
I 17. if xeR, find the minimum value of the So. o zzn
expression 3%+ 31 7%, [NCERT Exemplar] "
I Ans. We know that, AM. > GM. =2%n
X 3.‘:-: 2!1(”+1)
I 3+T2\.|'3xx31"x for all xeR = 2
I =n(n+1)
Slwx
I =5 3I+T2 3 forallxerR =n*+n
| (SHORT ANSWER Type-Il Questions (SA-II))
I [ 3 marks |
I 19. Find the sum of the sequence 2, 22,222, 2222, or. a+b—2\[£ =16
2
) Ans. LetS =2+22 +222 +2222 + _ Or. (Vo -\b)? =16
I =2(1+11+111+) or. Ja-Jb=t4 0
I e %(9+99+999+,} - e
(Ja+b)(Va-vb) =32
2
| = S(10-D+(0? - +(10° -1 +) (Va+VB)x(24) =32
I = %(10+102+103+_—n) Ja+Vb=t8 (i)
I Since, 10, 100, 1000 ... n terms are in GP. with o On solving () and @, we get
100 .
=10andr= —=10 =
I andr 10 b=4
I 21. Find the sum of first n terms of the series
L 8 = 3[10[1°n‘1)-n] 1,3,7,.15
I 9 10-1 Al T terms
I _ E[E(loﬂ —1)—n] Ans. The given sequence is
oL® l+3+-7—+§+ +n t
I 5 2748 18 e
= '8?[10(10!] -1)-9n We can write each individuals as.
I Log i
20. Find the positive numbers whose difference is L)
I 32 and whose A.M exceeds the G.M. by 8. 3 1
I Ans. Let the twa numbers be g and b Z=1_Z
Then, as per the question.a-b =132 7 1 )
I It is also given that §=1—§ faridl il i

o o o



1 1 1 1 Ans. Here, the n™ term of sequence is given by
- {1+1+1x_nr.erms)—[—+-+—+_+—]

2 4 8 n
* Li2n-1]
(1 11 1) L
=n-|=+—+=+_+— _0
2 48 27 On putting n = 1, we get
1 1 ; : 1
Naw, 5+Z+§+_+_ in a GP with comman a, = 5|2X1—1l
—_— 1
ratio = 3 so. =2
n 1
%[1_[_;_]] a, = 512x2-1]
5 G 1
=t = = — 3
2 48 n 1 ==
1= 2
1
f : a,= =|2x3-1]
I 12
2 5
Putting this value in eq. (). we get T2
1
= l+l+l+_+i : a,= 5|2><4—1|
2 4 8 58
1 n 1 n - Z
=n-=|1-]| = =n-1+]|— 2
[2] [2] 1
= =|2x5-1]
22. Write first five terms of sequence of whose n”' 2
term is 1|2n—1|_ = g
2 2

( LONG ANSWER Type Questions (LA))

[4 & 5 marks ]

23. If A is the arithmetic mean and Gx‘ 62 be two Now G. =xr
geometric means between any two numbers,

then prove that & y 2
z SOA=C
G X x

G 2
2= -4 2 [Diksha]
G, G, and G, =x"
Ans. Let the twa numbers be x and y 2
-
s X;y _ﬁ) - X[X )3
If G, and G, be the geometric means between x SfgaEns
andy thenx. G,, G,, y are in GP. 2
Then y =x*t [-a,=ar ] G2 @2 x2 [2)3 x? [.’-‘i)
s y — x]j _..].‘.+.._.2_ — X + X
G, G, £ 2
-t f
x X *
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N—

[Using equation(i))
LHS =RHS

24. (A) if a, b, ¢, d are four distinct positive

quantities in A.P., then show that bc > ad.

B)f a b, ¢, d are four distinct positive
quantities in G.P., then show that
a+b>b+c.

Ans. (A) Given that g, b, ¢, d are four distinct positive

quantities in AP.
Since.a b, ¢ arein AP.

S0, —=b
2
Now, AM. > GM.

a+c
——>4Jac
2

[-- @, c are distinct]

= b>+ac

= b? > ac [On squaring both sides] _()
Since, b, ¢, d arein AP.

g b+d c
o T
Now, AM > GM. [ b, d are distinct]
E) bd
2
= c>\bd
= &> bd ()]
Multipluing () and (ii). we get
b2 > (a0) (bd)
= bc > ad

(B) Given g, b, ¢, d are four distinct positive
quantities in G.P.

Sincea, b, carein GP.

So. Vac=b
Now, AM > GM. [ a. care distinct]
a+b
= >+Jac
b
o a+b g
= a+b>2b (1)}

Since b, ¢, d are in GP.

So, \/E=C

Now, AM. > GM [ a.caredistinct]
= b;d)@
- b+d>c
2
= b+d>2c _(iv)

On adding (iii) and (iv), we get
@+ +(b+d)>2b+2c

= a+d>b +c
Hence, proved

25, I'Fp"h, r:,lth and r terms of an A.P. and G.P. are

both g, b and c respectively, show that
"t W P [Diksha]

Ans. Let A be the first termm and D be the common

difference of the AP. Therefore

ap=A+{p—1)D=a _(@)
aq=A+{q—1)D=b —(ii)
a=A+(r-1)D=c _ (i)

Also suppose A’ be the first term and R be the
common ratio of the G.P. Therefore,

a =ARFl=a _(v)
a: =AR=b _(v)
a,= AR =c¢ _(vi)

Now,
Subtracting (i) from (1), we get
A+(p-1)D-A-(g-1)D=a-b
= (p-qD=a-b —(vii)
Subtracting (ii) from (i), we get
A+@g-1)D-A-(r-1)D=b-c
= (g-nND=b-c —(viii)
Subtracting (i) from (iii), we get
A+(r-1)D-A-(p-1)D=c-a
= (r-p)D=c-a _(ix)
E g e -
= ARSI (AR (4RI
[Using eq- (iv), (v). (vi), (vii). (vii) and ()]
=[ A RlG-D+{=p) D+{p=q)D) (g-nD]
+ Rle~1Yg-)D+@~)(r-pID + (= I - QIO
= Aldg=rer-psp-qD
x RIPA-Pr-qirear-pq-repipr-q-p+qD
=(A)° xR°
il ]
=

L
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