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Exercise 9.3 @ 3

Question 1: x
- th th 55 Nl
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Solution 1: , \ &‘Q’»
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The given G.P.is —,—,—,.... o

J 2'4'8 'o&
Here, a = First term =g 2
r = Common ratio =5/—4=l
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Find the 12" term of a G.P. whose 8" term is 192 and the common ratio is 2.

Solution 2:
Common ratio, r =2
Let be the first term of the G.P.

g =art=ar’ =ar’ =192 = a(2) =192=a(7) =(2)’(3)
(2)6 x3_3

T2

The 5™, 8" and 11" terms of a G.P. are p,q and s, respectively. Show that g° = ps.

Solution 3:
Let be the first termand r be the common ratio of the G.P. According to the given condition,

a,=ar’=ar'=p..... (1)

a=ar**=ar’' =q....... (2)
a,=art=ar%=s.... (3)
Dividing equation (2) by (1), we obtain
ar _g
ar* p
q
r== ... 4
. (@
Dividing equation (3) by (2), weobtain
a.rlo _E
ar’ g
S
=rr== .. 5
: )
Equating the values of r® obtained in (4) and (5), we obtain
qa_3
P q
=q*=ps

Thus, the given result is proved.



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

Solution 4:
Let be the first term and r be the common ratio of the G.P.
S.a=-3

It is known that, a, =ar"™*

sa,=ar’=(-3)r’

a,=ar'=(-3)r

According to the given condition,

(=3 =[(-3)r]

=-3r'=9r’ =r=-3a, =ar*=ar® =(-3)(-3) =—(3)' =-2187
Thus, the seventh term of the G.P. is —2187.

Which term of the following sequences:
(@) 2,24/2,4..... is 1287

(b) /3.333....... is729?
O
3'9'27 19683

Solution 5:
(a) The given sequence is 2,22, 4.... is 1282

Here, a=2 and r=(2«/§)/2=x/§

Let the n™ term of the given sequence be 128.

=n-1=12
=n=13
Thus, the 13" term of the given sequence is 128.



(b) The given sequence is /3,3,3,/3......
3and r =i =\/§

N

Let the n™ term of the given sequence be 729.
a,=ar"
ar" =729
= ()] -7z
2

1/

n-1
=(3)*(3)7 =3
1,1 6
=(3)2 2 =(3)
l+n—_1:6
2 2
:>1+n—1:6
=>n=12
Thus, the 12™ term of the given sequence is 729.
111
¢) The given sequence is =,=,—...
(c) Theg q 3'9' 27"
Here, a_l and r_l—}:1
3 9 3 3

Let the n™ term of the given sequence be

19683
a,=ar"
L1

19683

:‘@@“‘9@
i

=n=9

coar”

Thus, the 9™ term of the given sequence is

683

For what values of x, the numbers %,x,—g are in G.P.?

Solution 6:



The given numbers are _72,x,—

Common ratio :L:ﬂ
217 2
712 -7

X  2x

Also, common ratio =

O S

T2

2 —2xT
o 2x7
= x=41
=>Xx==1

Thus, for x==1, the given numbers will be in G.P.

=X 1

Find the sum up to 20 terms in the geometric progression 0.15, 0.015, 0.0015....

Solution 7:
The given G.P. is 0.15, 0.015, 0.00015 ...

Here, a=0.15 and rzﬁzo.l
0.15

5 -20-r)

" 1-r
015)1-(0.0)" |

1-0.1
=O'—1;[1—(o.1)2°]
=£[1—(0.1)2°}

1

- 6[1—(0.1)2"}

Sy =

Find the sum of  terms in the geometric progression J7,421,347,...

Solution 8:
The given G.P. is V7, v21,3\/7,...
A

Here, a=+/7 and r:T



g =
" 1-r
ﬁ_l—(ﬁ)
TR
Al(ay
s 7_1 (\/é)_xl+«/§
" 1-3 1+
(-1f-(]
=S =
" 1-3
~7(V3+1) 1-(\3)
o 7(+3 12)[1 ( 3)}
R ﬁ(12+ \/5){(3)2 _1}

Find the sum of ~ terms in the geometric progression 1,-a,a’,=a’.....(if a=-1)

Solution 9:

The given G.P. is 1,—a,a*,—a’.....
Here, first term =&, =1

Common ratio =r=-a

S :ai(l—r”)

! 1-r

< 11-(-a)' ] |1-(-a)
S 1-(-a)  1+a

Find the sumof  terms in the geometric progression x°,x°, x"....(if x # +1)

Solution 10:
The given G.P. is x*,x°,x"....
Here, a=x® and r =x?

5,2 XU ] e

: 1-r  1-%X° 1-x°




Evaluate i(2+3k)

k=1

Solution 11:
11 11 11 11
D(2+3)=D(2)+D(3)=22+>3 .. 1)
k=1 k=1 k=1 k=1
11
D =3 +F+3 443
k=1
The terms of this sequence 3,3%,3%...... forms a G.P.
a(r"-1
ey
r-1
3/ (3)" -1
B (O]
3-1

31
=S, =§(31 —1)

.11 _§ -
..;sk_z(sl 1)

Substituting this value in equation (1), we obtain
11

kZ(2+3k)=2z+g(311—1)

The sum of first three terms of a G.P. is % and their product is 1. Find the common ratio and

the terms.

Solution 12:
Let E, a, ar be the first three terms of the G.P.
r

2 arar 3 (1)
r 10
a
(?)(a)(ar)=1 ....... (2)
From (2), we
Obtain a* =1
—=a=1 (Considering real roots only)

Substituting a=1 in equation (1), we obtain



—10+10r +10r>—39r =0
—10r*>—29r +10=0
—10r> —25r —4r +10=0
=5r(2r-5)-2(2r-5)=0
=(5r-2)(2r-5)=0

2 5
=r==-or =
5 2

Thus, the three terms of G.P. are g,l and %

How many terms of G.P. 3,3%,3°.. are needed to give the sum 1202

Solution 13:
The given G.P. is 3,3%,3°...
Let terms of this G.P. be required to obtain in the sum as 120.
. - a(1-r")
1-r
Here, a=3 and r=3
3(3"-1)

.S, =120=
3-1

=3"=81

=3"=3

sn=4

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

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 14:
Let the G.P. be a,ar,ar?,ar®,.... According to the given condition,

a+ar+ar®=16 and ar’ +ar® +ar’> =128
:>a(1+r+r2)=16 ...... (1)
ar® (1+r+r2) =128 . (2)
Dividing equation (2) by (1), we obtain
ar’(L+r+r°) 108

a(l+r+r?) 16
=r®=8
Sr=2
Substituting r =2 in (1), we obtain a(1+2+4)=16
—a(7)=16

Given a G.P. with a= 729 and 7" term 64, determine S, .

Solution 15:

a=729 a, =64

Let r be the common ratio of the G.P..It is known that,
a,=ar"

a, =ar’" =(729)r°

— 64=729r°

6

=1r° :(gj
3
=>r=—
3
Also, it is known that,
a(l-r"
 _ar)
1-r




=2187-128
=2059

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 16:
Let be the first termand r be the common ratio of the G.P.
According to the given conditions,
a(l— rz)

=4=—" . 1
A - (1)
a8 =4xa,
—ar'=4ar’ =>r’ =4
Sr==x2
From (1), we obtain

al1-(2)
—4 = M for r=2
1-2

_3(1-4)




=-A4=

a(-3)
3

—a=4

Thus, the required G.P. is %4%8% or 4, —-8,-16,—32...

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.

Solution 17:
Let be the first term and r be the common ratio of the G.P.
According to the given condition,

a,=ar’=x ... (1)

a,=ar’=y .. (2)

a;=ar®=z .. (3)

Dividing (2) by (1), we obtain
9

Dividing (3) by (2), we obtain

z_ar® 7z

—=—F ===
y ar y
Y_Z

Xy

Thus, x,y,z are in G.P.

Find the sumto terms of the sequence, 8, 88, 888, 8888 ....

Solution 18:

The given sequence is 8, 88, 888, 8888 ....

This sequence is not a G.P. However, it can be changed to G.P. by writing the terms as
S, =8+88+888+8888+...... to n terms

= g [9+99+999+9999+.......t0 n terms]

:S[(10—1)+(102 ~1)+(10° ~1)+(10* ~1) +......to n terms]

— g[(10+102 Hoveeees N tErMS) = (1+1+1+.....1 terms)]



'10(10" -1)
10-1

__8:10(10"—1)_n'

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 19:
Required sum = 2><128+4><32+8><8+16><2+32><%

=64{4+2+1+1+i2}
2 2

Here, 4,2,1,l,i2 isa G.P.
2 2

First term, a=4

Common ratio, r :%

a(1-r")

It is known that, S, =

1-r
5
4 1—(1j a1t
. 2 32 32-1) 31
"85= = :8 [
L1 1 32 ) 4
2 2

. Required sum = 64[%} =(16)(31) =496

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

Solution 20:
It has to be proved that the sequence: aA,arAR,ar’AR?, ....... ar"t AR™*, forms a G.P.
Secondterm ar AR

_ = rR
Firstterm aA




Thirdterm _ ar? AR? _
Secondterm  arAR
Thus, the above sequence forms a G.P. and the common ratio is rR.

Find four numbers forming a geometric progression in which third term is greater than the first
term by 9, and the second term is greater than the 4" by 18.

Solution 21:
Let a be the first term and r be the common ratio of the G.P.

a =a a,=ar,a,=ar’, g, =ar’
By the given condition,
a,=a+9=ar’=a+9 .. (1)

a,=a,+18 ar=ar*+18 ... (2)

From (1) and (2), we obtain
a(r’-1)=9......(3)
ar(1-r*)=18......(4)
Dividing (4) by (3), we obtain
ar(1-r*) 18
a(r’-1) 9
=>-r=2
=>r=-2
Substituting the value of r in (1), we obtain
4a=a+9
=3a=9
s.a=3
Thus, the first four numbers of the G.P. are 3, 3(-2), 3(—2)2, and 3(—2)3
i.e., 3,—6,12 and —24.

If p™, g™ and r™ terms of a G.P. are a,b and c, respectively. Prove that a®" -b"".cP 9 =1.

Solution 22:
Let A be the first term and R be the common ratio of the G.P.
According to the given information,

ARP ! =a
AR =
AR =c



ad" .p"P.cP
_ Ad-T . p(PDET) , Ar-p, R(AD(-P) , AP-a , R(r1)(P-q)
A" xR x ATPxR x AP xR

— ATTHPEPA R( pr—pr—g-+r)+(rg—r+p—pg )+ pr—p-ar-+q)
— AO % RO

=1

Thus, the given result is proved.

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

Solution 23:
The first term of the G.P is and the last termis b.

Therefore, the G.P. is a,ar,ar?,ar®....ar"™, where r is the common ratio.
b=ar"".....(1)

P =Product of terms

=(a)(ar)(ar2) ...... (ar”‘l)

= (ax ax....a)(rx r’x.... r"‘l)
=a"r Y (2)

O (-] =2 24 n-2) n(n2—1)
n(n-1)
P=a"r 2

P2 — aZn rn(n—l)
NERE
= [axar”*l]n

=(ab)’ [ Using(1) |
Thus, the given result is proved.

Show that the ratio of the sum of first terms of a G.P. to the sum of terms from (n +1)th to

(2n)th term is in .
r



Solution 24:
Let be the first term and r be the common ratio of the G.P.

a(l-r")
(1-r)

Since there are  terms from (n +1)th to (2n)th term,

Sum of first terms =

Sum of terms from (n+1)" to (2n)" term
a‘n+1 (1_ rn )
" 1-r
an+l — ar.n+1—1 —ar

n

Thus, required ratio = a(l— rn)x (-r) _1
(1-r) ar"(1-r") r"

Thus, the ratio of the sum of first  terms of a G.P. to the sum of terms from (n +1)th to (2n)th

o1
termis —.
rn

If a,b,c and are in G.P. show that:
(a2 +b? +cz)(b2 +c? erz):(ab+bc+cd)2

Solution 25:
If a,b,c and are in G.P. Therefore,

It has to be proved that,

(a2 +b? +C2)(b2 +c? +d2):(ab+bC+Cd)2
R.H.S.
=(ab+bc+cd)
=(ab+ad+cd)”  [Using(1)]

=[ab+d (a+C):|2

=a’h? +2abd (a+c)+d?(a+c)’

=a’b’ +2a’bd +2acbd +d? (a2 +2ac+cz)

=a’b® +2a’c’ + 2b°c® + d%a® + 2d°b* +d*c? [Using(1)and(2)]

=a’b®+a’c? +a’c* +b%*c® +b’c* +d?a® +d%b* +d%b* +d*c?

2



=a’b? +a’c? +a’d? +b* xb? +b%c? +b*d? + c?b? + c? xc® +c?d?
[Using (2) and (3) and rearranging terms]

=a2(b2 +c? +d2)+b2(b2 +c? +d2)+c2 (b2 +c? +d2)

=(a2 +b? +c2)(b2 +c? +d2)= L.H.S

. LHS=R.H.S.

o (a®+b% +¢?)(b* +¢* +d*) =(ab+bc+cd)’.

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

Solution 26:
Let G, and G, be two numbers between 3 and 81 such that the series, 3, G,,G,,81, formsa G.P.
Let be the first term and r be the common ratio of the G.P.

- 81=(3)(r)’

=ri=27
. r=3 (Talking real roots only)
For r=3,

G, =ar =(3)(3)=9
G,=ar?=(3)(3)" =27
Thus, the required two numbers are 9 and 27.

n+1 n+l
Find the value of  so that b may be the geometric mean between and b .
+

Solution 27:
M.of and b is vab

) o an+l+bn+l
By the given condition: ———= Jab

a"+b
Squaring both sides, we obtain
(an+1_i_bn+l)2
> =ab
(a"+b")

— a‘2n+2 + 2an+1bn+l T b2n+2 _ (ab)<a2n +2a"b" + b2n )

= a2n+2 + 2an+1bn+l + b2n+2 — a2n+lb+ 2an+lbn+l + ab2”+l
— a2n+2 + b2n+2 — a.2n+lb + ab2n+l
= a.2n+2 _ a2n+lb — abZn+l _b2n+2



:>a2n+1(a_b) :b2n+1(a_b)

-(3] =3

=2n+1=0

=>n=—
2

The sum of two numbers is 6 times their geometric mean, show that numbers are in the ratio

(3+242):(3-212)

Solution 28:

Le the two numbersbe and b.

G.M. =+fab

According to the given condition,
a+rb=6Jab ... (1)

= (a+b)” =36(ab)

Also,

(a—b)’ =(a+b)’ —4ab=36ab—4ab =32ab
=a-b= @\/%

=42\ab L (2)

Adding (1) and (2), we obtain

2a=(6+4\/§)\/£
a=(3+2ﬁ)@

Substituting the value of  In (1), we.obtain

b=6@—(3+2ﬁ)v%
:b:(s—zﬁ)\/%
_(3+2V2)Vab 3002
_(3—2ﬁ)ﬁ_3—2\/§

Thus, the required ratio is (3+ 2«/5) : (3—2\/5).

ol



If A and G be A.M. and G.M., respectively between two positive numbers, prove that the
numbers are Ai\/(A+G)(A—G)

Solution 29:
It is given that A and G are A.M. and G.M. between two positive numbers.
Let these two positive numbers be and b.

" AM =A= a—;rb ..... (1)

GM =G =+/ab -(2)
From (1) and (2), we obtain
a+b=2A ... (3)

ab=G* .. (4)

Substituting the value of and b from (3) and (4) in the identity
(a—b)2 :(a+b)2 —4ab,

We obtain

(a—b)’ =4A°-4G* =4( A -G?)

(a—b)’ =4(A+G)(A-G)
(a-b)=2/(A+G)(A-G) .. (5)

From (3) and (5), we obtain
2a=2A+2,[(A+G)(A-G)
=a=A+,/(A+G)(A-G)

Substituting the value of ~ In (3), we obtain
b=2A-A-[(A+G)(A-G) = A-[(A+G)(A-G)

Thus, the two numbers are Ai\/(A+G)(A—G).

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 2" hour, 4™ hour and

n" hour?

Solution 30:
It is given that the number of bacteria doubles every hour. Therefore, the number of bacteria
after every hour will forma G.P.

Here, a=30 and r=2 - a;=ar? =(30)(2)° =120
Therefore, the number of bacteria at the end of 2" hour will be 120.



a, =ar*=(30)(2)" =480
The number of bacteria at the end of 4" hour will be 480.
a,, =ar"=(30)2"

Thus, number of bacteria at the end of n™ hour will be 30(2)n .

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 31:
The amount deposited in the bank is Rs. 500.

At the end of first year, amount = Rs. 500(1+%) =Rs.500(1.1)

At the end of 2" year, amount = Rs. 500 (1.1) (1.1)
At the end of 3™ year, amount = Rs. 500 (1.1) (1.1) (1.1) and so on
.. Amount at the end of 10 years = Rs. 500 (1.1) (1.1) ..... (10.times)

=Rs.500(1.1)".

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

Solution 32:
Let the root of the quadratic equation be and b
According to the given condition,

AM. =a7+b=8:>a+b=16 ..... (1)
GM. =Jab=5=ab=25 ... (2)

The quadratic equation is given by,
x* —x(Sumof 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.





