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Class 11t
Maths

Chapter 8
SEQUENCES AND SERIES

Exersice8.2

1. Find the 20 and nt terms of the G.P 5/2, 5/4, 5/8 ....

Solution:

The given G.P. is

5/2,5/4,5/8 ....

Hence, a = 5/2 and r = (5/4)/(5/2)
=1/2

Therefore,

azo = ar®t = 5/2 (1/2)* = 5/[(2) (2)*]
= 5/(2)%

an=ar"t=5/2 (1/2)"* =5/[(2) (2)" ']
= 5/(2)"

2. Find the 12" term of a G.P. whose 8" term is 192 and the common ratio is 2

Solution:
Let a be the first term of the G.P

It is given that common ratio, r = 2
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Eighth term of the G.P, ag = 192
Therefore,
>ag=ar®!t=ar’

= ar’ =192

= a(2)’ =192
=a(2)=(2)° @)
=>a=[(2)°(3)J(2) =3/2
Hence,

arp =ar?!

= art!

= 3/2(2)"

= (3)(2)*

ai2=3072

3. The 5%, 8t and 11" terms of a G.P are p, q and s respectively. Show that g? = ps

Solution:

Let a be the first term and r be the common ratio of the G.P.
According to the question,

as=arlt=zar*=p..(1)

as=artl=zar’=q...(2)

air=artt-t=ar ... (3)

Dividing (2) by (1) , we obtain

ar’lar* = glp

rr=qlp....(4)

Dividing (3) by (2) , we obtain
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ar'%ar’ = s/q

rr=s/q....(5)

Equating the values of r* obtained in (4) and (5), we obtain
= g/p = s/q

= > =ps

Hence proved

4. The 4" term of a G.P is square of its second term, and the first term is - 3.
Determine its 7t term

Solution:

Let a be the first term and r be the common ratio of the G.P.
It is known that a = ar"-!
Therefore,
a=arr=(-3)r
as=ar=(-3)r
According to the question,
= (-3)r=[(-3)rF

= -3rP=9r?

=>r=-3

Hence,

a=ar!

=are

= (-3)(- 3y

=(-3)

=-2187

Thus, the seventh term of the G.P is - 2187
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5. Which term of the following sequences: (a) 2, 2V2, 4, ... is 128? (b) V3,3,3V3, .... is
7297 (c) 13, 1/9, 1/27, .... is 1/19683?

Solution:

(a) The given sequence is 2, 212, 4,...
Here, a =2 and r = 2V2/2 = \2

Let the n" term of the sequence be 128
>a=ar"!t=128

= (2)(V2)" 1 =128

= (2)(2)"- 2= (2)

= (2)(2"- V2t = (2)

Hence,

>((Mn-1)R2+1=7

=>((n-1)/2=6

=>n-1=12

=>n=13

Thus, the 13" term of the sequence be 128.
(b) The given sequence is V3,3,3V3, ...
Here,a =<3 andr=3/3 =13

Let the nth term of the sequence be 729.
>a=arm'!t=729

= (V3)(V3)"-* = 729

= a = (3)MA(\3)" M2 = (3)°

= ()02 = (3

Hence,

=12+ (n-1)/2=6
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>@+n-1)/2=6

>n=12

Thus, the 12" term of the sequence is 729.
(c) The given sequence is 1/3, 1/9, 1/27,...
Here,a=1/3 and r = 1/9/1/3 = 1/3

Let the nth term of the sequence be 1/19683
=>a=ar"!'=1/19683

= (1/3)(1/3)"* = 1/19683

= (1/3)" = (1/3)°

>n=9

Thus, the 9" term of the sequence be 1/19683

6. For what values of x, the numbers - 2/7, x, 2/7 are in G.P.?

Solution:

The given numbers are - 2/7, x, 2/7
Hence,

Common ratior = X/ - 2/7 = - 7x/2
Also, Common ratio r = (- 7/2)/x = - 7/2x
Therefore,

= - 7xI12 =-T7/2x

= 14x> =14

=>x=1

= x=111

=>x=%x1

Thus, for x = £1, the given numbers will be in G.P
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Find the sum up to 20 terms in the G.P
7.0.15, 0.015, 0.0015 .....

Solution:

The given G.P is

0.15, 0.015, 0.0015 .....

Here,

a=0.15andr =0.015/0.15=0.1
It is known that
Sh=a(@l-m/1-r1)

Therefore,

Substituting n = 20,we get
S20=0.15 (1 - (0.1)*)/(1 - 0.1)
S20=0.15/0.9 [(1 - (0.1)?)]

=1/6 [(1 - (0.1)%)]

8 Find the sum of n terms in the G.P V7, V21, 3,7, ....
Solution:

The given G.P is

V7,421, 3,47, ...

Here, a =V7 and r =v21~7 =3

It is known that S, =a (1 - m)/(1-r)
Therefore,

Sh =7 (1 - (V3)"/(1 - V3)

= N7 (1 - (N3)M/(1 - V3)] x [(1 + N3)/(1 +N3)]
=7(1 +3) [(1 - (V3)MI/(L - 3)
=-\7(1 +3) [(1 - (V3)")/2
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=N7(1 +\3)/2 [(3)" - 1]
9.1 -a a2 -a°.... (ifa #-1)
Solution:

The given G.P is
1,-a,a-a ..
Here,aa=1landr=-a

Itis knownthatShn=a (1-rm)/(1-r)
Therefore,
Sn=1(1-(-a)")/(1-(-a)
=[1-(¢a))1+a)

10. X3, X%, X7, veees (ifx#*1)
Solution:

The given G.P is

Here, a=x®andr = x?

It is known that

Sh=a@-m/1-r)

Therefore,

Sh=x3(1- AN/ - x?)
=x3(1-x"/(1 - %%

11. evaluate s11c-1(2 + 39
Solution:

D Mk=1(2 + 34 =MYk=1(2) + "3k=1(3
=22 + 13- 1(39) ....(1)
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Now,

U -1(3) =3+ 32+ 3%+ ...+ 31

The terms of this sequence 3, 3?, 3° .... forms a G.P
Therefore,

Sh=33"-1)/(3-1)

=3/2 (3" -1)

Substituting this value in (1) , we obtain

S 1(2 + 3¢ =22 + 3/2 (31 - 1)

12. The sum of first three terms of a G.P is 39/10 and their product is 1. Find the
common ratio and the terms

Solution:

Let a/r, a, ar be the first three terms of the G.P.
It is given that a/r + a + ar = 39/10 ....(1)
(ar) (a) (ar)=1....(2)

From (2), we obtain

at=1

= a =1 (considering real roots)
Substituting a = 1 in (1), we obtain

= 1/r+1+r=39/10
=>1+r+r2=39/10r
=10+ 10r +10r2-39r=0

= 10r2-29r+10=0

= 10r*-25r-4r+10=0
=5r(2r-5)-2(@2r-5=0

= ((5br-2)2r-5 =0
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r=2/5, 5/2

Thus, the three terms of the G.P are 2/5, 5/2

13. How many terms of the G.P 3, 32, 33, .... are needed to give the sum 1207

Solution:

The given G.P is 3, 32, 3%,...
Let n terms of this G.P be required to obtain a sum as 120.
Here,a=3andr=3
Therefore,
Sh=3(3"-1)/3-1)
=3(3"-1)/2=120

= (120x2)/3=3n-1
=3"-1=80

=3"=81

= 3"=3*

>n=4

Thus, four terms of the given G.P are required to obtain the sum of 120

14. The sum of first three terms of a G.P. is 16 and the sum of the next three terms
is 128. Determine the first term, the common ratio and the sum to n terms of the G.P

Solution:

Let the G.P be a, ar, ar?, ar?, ....
According to the given question
a+ar+ar’=16

and ar®* + ar* + ar° = 128
Therefore,

a(l+r+r?=16....(2)
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ar(l+r+r?)=128...(2)
Dividing (2) by (1), we obtain

= [arr (1+r+ 2]/ [a (1+r +r?)]
=128/16

=>r’=8

>r=2

Substituting r = 2 in (1) , we obtain

2>a(l+2+4)=16

=>a(7)=16
= a=16/7
Hence,

Sh=a@-m/1-r)

=16/7 (2"-1)/(2 - 1)

= 16/7 (2"- 1)

Thus, the first term, a = 16/7, common ratio, r = 2 and sum to n terms, Sn = 16/7 (2" - 1)

15. Given a G.P with a =729 and 7" term 64, determine Sy
Solution:

It is given that

a=729and a7 = 64

Let r be the common ratio of the G.P.

It is known that Therefore, a = ar"-!

>a=ar"t=ar

= 64 = 729r°

6 = (2/3)°
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r=2/3

Also,

Sn=a(l-mil-r
=729 (1 - (2/3))/(1 - 2/3)
=3x729 (1-(2/3))

(3 [(3) - V@A)

3)- ()

= 2187 - 128

= 2059

16. Find a G.P. for which sum of the first two terms is — 4 and the fifth term is 4
times the third term

Solution:

Let a be the first term and r be the common ratio of the G.P.
According to the given conditions,

as =4 (a3)

ar* = 4ar ?

Also,
So=a(@-r)/(1-r)
Case |l :forr=2
=>a(l-2%/(1-2)
>a(l-4)/(-1)=-4
= 3a-4

=>a=-4/3
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Case ll: forr=-2

=a(l-(-2/(1-(-2)
>a(l-4)/(1+2)=-4
=-3a/l3=-4

>a=4

Thus, the required G.P is - 4/3, - 8/3, - 16/3, .... or 4,-8, 16, ....

17. If the 4™, 10" and 16" terms of a G.P are x, y and z respectively. Prove that x, y,
zarein G.P

Solution:

Let a be the first term and r be the common ratio of the G.P.
According to the given statement,
a=ar=x...(1)
aro=ar’=y...(2)
as=ar®*=1z....(3)

Dividing (2) by (1), we obtain

= y/x = ar’/ar?

= y/X=re

Dividing (3) by (2), we obtain

= zly = ar®/ar®

= z/ly=1r°

Hence,

y/x = zly

= y? =Xz

=>y=1Vxz

Thus, x,y, z are in G.P, proved
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18. Find the sum to n terms of the given sequence is 8, 88, 888, ....

Solution:

The given sequence is 8, 88, 888, .... nterms .
Sh=8+88+888 +.... nterms

=8[9 +99 +999 + .... terms]

=8/9[(10-1)+(100-1) + (1000 - 1) + .... n terms]
=8/9[(10+ 102+ 10®+....nterms) - (L + 1+ 1 + .... n terms)]
= 8/9 [10 (10" - 1)/(10 - 1) - n]

= 8/9 [10 (10" - 1)/9 - n]

= 80/81 (10"- 1) - 8/9 n

19. Find the sum of the products of the corresponding terms of the sequences 2,
4,8, 16, 32 and 128, 32, 8, 2, 1/2

Solution:

The given sequences are
2,4,8,16,32and 128, 32, 8, 2, 1/2.
Accordingly, the required sum,
S=2x128+4x32+8x8+16x2+32x1/2?
64[4+2+1+1/2+1/2%...(1)

It can be seen 4, 2, (1 + 1/2), 1/2? is a G.P.
Here,a=4andr=1/2

It is known that Sn=a (1 - /(1 -r)
Therefore,

Ss=a (4 - (1/2)"/(1 - 1/2)

= 41 - 1/32]/(1/2)
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=31/4

Hence,
[4+2+1+1/2+1/2°]=31/4
Putting this value in (1) , we obtain
S=64x31/4

=16x31

= 496

Thus, the required sum is 496

20 Show that the products of the corresponding terms of the sequences a, ar, ar?,
...arrtand A, AR, AR?, ... AR™! form a G.P, and find the common ratio

Solution:

The given sequences are a, ar, ar?, .... ar""* and A, AR, AR?, AR"-!

We need to prove that the sequence: aA, arAR, ar’AR?, ....., artAR"™! form a G.P.
Let us find the ratio of the sequence

= az/air=arAR/aA

=rR

= az/ az = ar’AR?/ arAR

=rR

Thus, the above sequence forms a G.P with a common ratio rR

21. Find four numbers forming a G.P in which the third term is greater than the
first term by 9, the second term is greater than the 4" by 18

Solution:
Let a be the first term and r be the common ratio of the G.P. Hence,
ai=a,az=ar,az=ar?, as = ar®

According to the given condition,
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>az=ar+9

>ar’f=a+9

>ar’-a=9

=>a((r?-1)=9..(1)
>az=as+18

> ar=ar’+18

> ar’-ar=-18
>ar(r2-1)=-18...(2)

Dividing (2) by (1) , we obtain
ar(r?-1a(r?*-1)=-18/9
>r=-2

Substituting r = - 2 in (1), we obtain
>al-2)2-1]=9

=>al4-1]=9

=3a=9

=a=9/3

>a=3

Thus, the first four numbers of the G.P. are 3, 3(- 2), 3(- 2)*> and 3(- 2)3

e, 3,-6,12,-24

22.If pt, gthand rt" terms of a G.P are a, b and c respectively. Prove that a%-" x b"-P x
cP-a=1

Solution:
Let A be the first term and R be the common ratio of the G.P.
According to the given condition,

ARP-1=2a

15 |theboardstudy.com



theboardstudy.com

AR 1=D

AR"l=¢

Therefore,

al " x phPxch-d=Ad-"x R(P-D@-Ny Ar-p x R@-1DI-p) x AP-d x R(-Dp-a)
= Ad-r+r-p+p-g y R(Pr-pr-g+n+(rq-r+p-pg)+(pr-p-ar+aq)

=A°x RO

=1

Hence proved

23. If the first and nt term of the G.P is a and b respectively, if P is the product of n
terms, prove that P? = (ab)"

Solution:

It is given that the first term of the G.P is a and the last termis b .
Let the common ratio be r

Hence, the G.P is

a,ar,ar?, ar’, ....,ar"m*and b =ar"1...(1)

Now, the product of n terms

P=(a)x(ar) x(ar’) x.... x (ar"-?1)
=(axaxa...ntimes) (rxr’x...xr?

= anrt+2+ (-1 ..

Here, 1, 2, ....,(n- 1) is an A.P.
1+2+...+(n-1)=(n-1)/2[2+(n-1-1)x1]
=(n-1)/2[2+n-2]

=n(n-1)/2

Substituting this value in (2) , we obtain
P=a"n-2
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P2 — aann(n -1)

— [aZr(n—l)]n
= [axar®-D] ....[Using (1)]

P2 = (ab)"

24. Show that the ratio of the sum of first n terms of a G.P to the sum of terms
from (n + 1) to (2n)" term is 1/r"

Solution:

Let a be the first term and r be the common ratio of the G.P.
Sum of first n terms,

S=[a@-m/1-r)]

Since, there are n terms from (n + 1) to (2n)" term.
Hence, sum of the n terms from (n + 1) to (2n)" terms
Sh=an+1(1-mM/(1-r)

It is known that an, = ar"!

Therefore,

an+1=arm*t!

=ar

Now,

Sh=arm(1-m/1-r)

Thus, the required ratio

SISh=[a@-mM/Q-n}ar (1-rm)/1-r)]
=[a(@-mM/(1-nN]x[(1-n/arm(1-r)]

=1/

Hence Proved
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25. If a, b, c an d are in G.P. Show that: (a? + b? + c?)(b?+c2+d ?) =(ab + bc + cd)?
Solution:

Ifa, b, cand d are in G.P.

Therefore,

bc=ad....(1)
b?2=ac ....(2)
c2=hd ....(3)

We need to prove that, (a + b? + ¢?)(b?> + ¢ + d ?) = (ab + bc + cd)?
Since,

RHS = (ab + bc + cd)?

= (ab + ad + cd)? [Using (1)]

=[ab +d (a + c)J?

=a’h?+2abd(a+c)+d?(a+c)2

= a’b? + 2a’bd + 2acbhd + d ? (a? + 2ac + ¢?)

= a?h? + 2a%c? + 2b%c? + d %a? + 2d ?b? + d 2c? [Using (1) and (2)]
= a’b? + a’c’> + a’c® + b’c®> + b’c? + d %2a* + d ?b? + d ?b? + d *c?
=a’b?+a’c’>+a*d?+b’>xb?+b’*?+b%d?+c’b’+c?xc?+cid?
Using (2) and (3) and rearranging the terms
RHS=a?(b?+c2+d?) +b?(b2+c?+d?) +c?(b2+c?+d?
=(@+b?+c?)(b*+c*+d?

= LHS

Thus, (a? + b? + ¢?)(b? + ¢ + d 2) = (ab + bc + cd)? Proved

26. Insert two numbers between 3 and 81 so that the resulting sequence is G.P

Solution:
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Let G1 and G2 be two numbers between 3 and 81 such that the series 3, G1, G2, 81
forms a G.P.

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

Therefore, a =3 and a4 = 81

= 3rr=81

=>r3=27

= r = 3 (considering real roots only)

Hence,

Gi=ar=3x3=9

Gz=ar’=3x(3)?=27

Thus, the required two numbers are 9 and 27

27. Find the value of n so that a"*! + b"*%a" + b" may be the geometric mean
between aand b

Solution:

It is known that G.M. of a and b is Y ab
By the given condition

a"*l+ b Ya" + b"=Vab

By squaring both sides, we obtain
(@*t+b""h)?%(a" + b"? = ab

= a21*2 4+ 2gn*1pn+l 4 p2n+2

= (ab)(@ + 2a"b" + b™)

= a”*2+2a"" bt + phn*2
=a”*p +2a"*h"*! + ab™ !

= aM*?2+p*2=2a*"ph + ab™*?

= a2n+2 . ab2n+1 — ab2n+l _ b2n+2
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= g2+l (a _ b) = p2n+t (a _ b)

= (a/b)*™! =1 = (a/b)°
=2>2n+1=0
>n=-1/2

Thus, the value of n =-1/2

28. The sum of two numbers is 6 times their G.M, show that numbers are in the
ratio (3 + 2V2) : (3 - 212)

Solution:

Let the two numbers be a and b.
Then its G.M. = ab

According to the given condition,
=>a+b=6Vab...(1)

= (a + b)? = 36(ab)

Also,

(a-b)?=(a+b)’-4ab

= 36ab - 4ab

= 32ab

a-b=+32+ab
=4V2+Vab..2

Adding (1) and (2) , we obtain
2a=(6+4V2)Vab
a=(3+2V2)Vab

Substituting the value of a in (1) , we obtain
b =6vab - (3 +2V2)V ab
=(3-2V2)Vab
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Hence the ratio of the numbers is

a/b = [(3 + 2v2)V ab] / [(3 - 2V2) ¥ ab]
=(3+2V2)/(3-2V2)

Thus, the required ratio is (3 + 2v2) : (3 - 2v2)

29. If Aand G be A.M and G.M, respectively between two positive numbers, prove
that the numbers are A+ V(A +G)(A-G

Solution:

It is given that A and G are A.M and G.M, respectively between two positive numbers.
Let these two positive numbers be a and b.

Therefore,

AM=A=(a+b)/2

Sa+b=2A..(1)

And,
G.M=G =+ab
=ab=G?....(2)
Since,

(a-b)?’=(a+b)-4ab

=4 A? - 4G? [Using (1) and (2)]

= 4( A - G

=4(A+G)(A-G)
(@a-b)=2V(A+G)(A-G)...(3)

By adding (1) and (3), we obtain
=>2a=2A+2V(A+G)(A-G)
>a=A+VA+G)(A-G)

Substituting the value of a in (1) , we obtain
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b=2A-(A+V(A+G)(A-G))
=A-V(A+G)(A-G))

Thus, the two numbers are A+ V(A + G)( A - G))

30. The number of bacteria in a certain culture doubles every hour. If there were 30

bacteria present in the culture originally, how many bacteria will be present at the
end of 2nd hour, 4th hour and nth hour?

Solution:

It is given that the number of bacteria doubles every hour.
Hence, the number of bacteria after every hour will form a G.P witha=30andr=2
Therefore, the number of bacteria at the end of 2™ hour will be
a=ar?

=30 x (2)?

=120

The number of bacteria at the end of 4th hour will be

a=ar

=30 x (2)*

= 480

The number of bacteria at the end of the n™ hour will be:
an+1=ar

=30 x (2)"

31. What will Rs 500 amounts to in 10 years after its deposit in a bank which pays
annual interest rate of 10% compounded annually?

Solution:
The amount deposited in the bank is ¥ 500.

At the end of the first year,
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the amount in ¥ = 500 (1 + 1/10)

=500 (1.1)

At the end of second year, amount in

=500 (1.1)(1.1)

At the end of third year, amount in

=500 (1.1)(1.1)(1.1) and so on...

Therefore, at the end of 10 years, amount in
= 500(1.1)(1.1)(1.1) .... 10 times

= 500(1.1)™°

32. If A.M and G.M are roots of a quadratic equation are 8 and 5, respectively, then
obtain the quadratic equation

Solution:

Let the roots of the quadratic equations be a and b .
According to the condition,
AM=(a+hb)2=8

>a+b=16...(1)

GM=+ab=5

=>ab=25...(2)

The quadratic equation is given by,

X2 - X (Sum of roots) + (Product of roots) = 0
x*-x(a+b)+(@ab)=0

x?-16x + 25 = 0 [Using (1) and (2)]

Thus, the required quadratic equation is x? -16x + 25 =0
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