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EXERCISE 20.1

PAGE NO: 20.9

1. Show that each one of the following progressions is a G.P. Also, find the common

ratio in each case:
(i)4,-2,1,-1/2,....

(ii) -2/3, -6, -54, ....

(iii) a, 3a%/4, 9a%/16, ....
(iv) %, 1/3, 2/9, 4/27, ...
Solution:
(i)4,-2,1,-1/2, ....
Leta=4,b=-2,c=1
In GP,

b%=ac

(-2)* = 4(1)

4=4

So, the Common ratio =r = -2/4 = -1/2

(ii) -2/3, -6, -54, ....

Leta=-2/3,b=-6,c=-54

In GP,

b2=ac

(-6)2 = -2/3 x (-54)

36 =36

So, the Common ratio =r = -6/(-2/3) = -6 x 3/-2=9

(iii) a, 3a%/4, 9a%/16, ....

Leta=a, b=3a%4, c=9a%16

In GP,

b2=ac

(3a%/4)? = 9a%/16 x a

9a*/16 = 9a%/16

So, the Common ratio = r = (3a%/4)/a = 3a%/4a = 3a/4

(iv) ', 1/3, 2/9, 4/27, ...
Leta=1/2,b=1/3,c=2/9
In GP,

b%=ac

(1/3)2 = 1/2 x (2/9)

1/9 =1/9
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So, the Common ratio =r = (1/3)/(1/2) = (1/3) x 2 = 2/3

2. Show that the sequence defined by an =2/3", n€ Nisa G.P.
Solution:
Given:
an = 2/3"
Let us considern=1, 2, 3, 4, ... since n is a natural number.
So,
ap = 2/3
a,=2/3°=2/9
as = 2/32 = 2/27
as = 2/3*=2/81
In GP,
aslay = (2/27) 1 (2/9)
= 2/27 x 9/2
=1/3

azlay = (2/9) / (2/3)
=2/9 x 3/2
=1/3
-~ Common ratio of consecutive term is 1/3. Hence n € N is a G.P.

3. Find:
(i) the ninth term of the G.P. 1, 4, 16, 64, ....
(ii) the 10" term of the G.P. -3/4, %, -1/3, 2/9, ....
(iii) the 8™ term of the G.P. 0.3, 0.06, 0.012, ....
(iv) the 12" term of the G.P. 1/a%¢®, ax, a®%>, ....
(v) nth term of the G.P. V3, 1/4/3, 1/313, ...
(vi) the 10t term of the G.P. V2, 1/N2, 1/2V2, ....
Solution:
(i) the ninth term of the G.P. 1, 4, 16, 64, ....
We know that,
th=a=1r=t/Mt=4/1=4
By using the formula,
T, =ar?
To=1(4)
=1 (4)°
= 48
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(ii) the 10" term of the G.P. -3/4, %, -1/3, 2/9, ....
We know that,
ti=a=-3/4,r=1t/t1 = (1/2) | (-3/4) = Y2 x -4/3 = -2/3
By using the formula,
Th=ar!
Tio=-3/4 (-2/3)10'1

= -3/4 (-2/3)°

=1 (2/3)8

(iii) the 8" term of the G.P., 0.3, 0.06, 0.012, ....
We know that,
t;=a=0.3, r=t,/t; =0.06/0.3=0.2
By using the formula,
T,=ar™!
Tg=0.3(0.2)%1
=0.3(0.2)’

(iv) the 12" term of the G.P. 1/a3x®, ax, a°x>, ....
We know that,
t1 = a=1/a®3, r = t/t; = ax/(1/a®x®) = ax (a3x%) = a*x*
By using the formula,
Th=ar™!
T = 1/a3x3 (a%x4)121
= 1/a% (a%xh)H
= (ax)"

(v) nth term of the G.P. \3, 1/A3, 1/3V3, ...
We know that,
tp =a="3, r=tlty = (UN3)N3 = 1/(N3x3) = 1/3
By using the formula,
n=ar™t

T =3 (1/3)"L

(vi) the 10" term of the G.P. V2, 1/N2, 1/2V2, ...
We know that,

tp =a =2, r=tfty = (IN2)N2 = 1/(N2x\2) = 1/2
By using the formula,

T, =ar?

Tio = V2 (1/2)10
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=2 (1/2)°
= 12 (1/2)®

4. Find the 4" term from the end of the G.P. 2/27, 2/9, 2/3, ...., 162.
Solution:
The nth term from the end is given by:
an = | (1/r)™ where, | is the last term, r is the common ratio, n is the nth term
Given: last term, | = 162
r="tlt = (2/9) / (2/27)
=2/9 x 27/2
=3
n=4
So, a, = | (1/r)™t
as = 162 (1/3)*1
=162 (1/3)®
=162 x 1/27
=6
=~ 4" term from last is 6.

5. Which term of the progression 0.004, 0.02, 0.1, .... is 12.5?
Solution:
By using the formula,
T,=ar™!
Given:
a=0.004
r = to/t; = (0.02/0.004)
=5

Thn=12.5
n=>72
So, T, =ar"?
12.5 = (0.004) (5)™*
12.5/0.004 = 5™
3000 = 5!
55 — 5n-1
5=n-1
n=5+1

=6
= 6™ term of the progression 0.004, 0.02, 0.1, .... is 12.5.
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6. Which term of the G.P.:
(i) V2, 12, 17272, 1/4V2, ... is 1/512\2 ?
(i) 2, 2V2, 4, ... is 128 ?
(iii) V3, 3, 3V3, ... is 729 ?
(iv) 1/3, 1/9, 1/27... is 1/19683 ?
Solution:
(i) V2, 12, 17282, 1/4N2, ... is 1/51272 2
By using the formula,
Th=ar!
a=12
r=tolty = (LN2) 1 (V2)
=1/2

To = 1/512\2
n="7?
Th=ar!
1/512V2 = (V2) (1/2)™
1/512v2x\2 = (1/2)*
1/512x2 = (1/2)"1
1/1024 = (1/2)™*
(1/2)% = (1/2)"1
10=n-1
n=10+1

=11
~ 11" term of the G.P is 1/512V2

(i) 2,272, 4, ... is 128 2
By using the formula,
T, =ar?
a=2
r=tfty = (22/2)
=12
=128
n="°
T, =ar?
128 =2 (V2)™*
128/2 = (V2)™*
64 = (V2)™
26 = (V2)rt
12=n-1
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n=12+1
=13
=~ 13" term of the G.P is 128

(i) V3, 3, 3V3, ... is 729 2
By using the formula,
T,=ar™!
a=13
r = tofty = (3/V3)
=3
To =729
n="2
T,=ar™!
729 = N3 (\3)M!
729 = (\3)"
36 = (\3)"
(V3)2 = (\3)"
n=12
=~ 12" term of the G.P is 729

(iv) 1/3, 1/9, 1/27... is 1/19683 ?
By using the formula,
Th=ar!
a=1/3
r=t/ty = (1/9) / (1/3)
=1/9 x 3/1
=1/3
T, =1/19683
n=7°
T, =ar?
1/19683 = (1/3) (1/3)™*
1/19683 = (1/3)"
(1/3)° = (1/3)"
n=9
=~ 9" term of the G.P is 1/19683
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7. Which term of the progression 18, -12, 8, ... is 512/729 ?

Solution:
By using the formula,
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To=ar!
a=18
r= t2/t1 = (-12/18)
=-2/3

Tn=512/729
n="7?
To=ar!
512/729 = 18 (-2/3)™
2%/(729 x 18) = (-2/3)™*
2936 x 1/2x3% = (-2/3)"!
(2/3)8 = (-1)™ (2/3)"1
8=n-1
n=8+1

=9
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=~ 9™ term of the Progression is 512/729

8. Find the 4th term from the end of the G.P. %4, 1/6, 1/18, 1/54, ..., 1/4374

Solution:

The nth term from the end is given by:
an = | (1/r)™ where, | is the last term, r is the common ratio, n is the nth term

Given: last term, | = 1/4374
r=t/ty = (1/6) / (1/2)
=1/6 x 2/1
=1/3
n=4
So, ap =1 (1/r)™*
aq = 1/4374 (1/(1/3))**
= 1/4374 (3/1)3
= 1/4374 x 33
= 1/4374 x 27
=1/162

~ 4™ term from last is 1/162.
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EXERCISE 20.2 PAGE NO: 20.16

1. Find three numbers in G.P. whose sum is 65 and whose product is 3375.
Solution:

Let the three numbers be a/r, a, ar

So, according to the question

a/r+a+ar=065 ... equation (1)

alr x a x ar = 3375 ... equation (2)

From equation (2) we get,

a3 =3375

a=15.

From equation (1) we get,
(a+ar+ar?)/r=65

a+ar +ar?=65r ... equation (3)
Substituting a = 15 in equation (3) we get
15 + 15r + 15r% = 65r

15r2 — 50r + 15 = 0... equation (4)

Dividing equation (4) by 5 we get
3rr—10r+3=0

3Y-9r-r+3=0
3r(r—3)-1(r-3)=0
r=3orr=1/3

Now, the equation will be

15/3, 15, 15%3 or

15/(1/3), 15, 15x1/3

So the terms are 5, 15, 45 or 45, 15, 5
-~ The three numbers are 5, 15, 45.

2. Find three number in G.P. whose sum is 38 and their product is 1728.
Solution:

Let the three numbers be a/r, a, ar

So, according to the question

a/r+a-+ar=38 ... equation (1)

alr x ax ar=1728 ... equation (2)

From equation (2) we get,

a3=1728

a=12.
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From equation (1) we get,
(a+ar+ar’)/r=38
a+ar+ar?=38r... equation (3)

Substituting a = 12 in equation (3) we get
12 + 12r + 12r% = 38r

12r2 — 26r + 12 = 0... equation (4)
Dividing equation (4) by 2 we get
6r’—13r+6=0
6r’—9r—4r+6=0
3r(3r-3)-2@3r-3)=0
r=3/2orr=2/3

Now the equation will be

12/(3/2) =8 or

12/(2/3) = 18

So the terms are 8, 12, 18

=~ The three numbers are 8, 12, 18

3. The sum of first three terms of a G.P. is 13/12, and their product is — 1. Find the
G.P.

Solution:

Let the three numbers be a/r, a, ar

So, according to the question

a/r+a-+ar=13/12 ... equation (1)

alr x axar=-1... equation (2)

From equation (2) we get,

ad=-1

a=-1

From equation (1) we get,
(a+ar+ar?)/r=13/12

12a + 12ar + 12ar®> = 13r ... equation (3)
Substituting a = — 1 in equation (3) we get
12(-1)+12(- Dr+12(- Dr>=13r
12r2 + 25r + 12 =0

12r? + 16r + 9r + 12 = 0... equation (4)
4r(3r+4)+3(3r+4)=0
r=-3/4orr=-4/3
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Now the equation will be

-1/(-3/4), -1, -1x-3/4 or -1/(-4/3), -1, -1x-4/3
4/3, -1, ¥ or %, -1, 4/3

-~ The three numbers are 4/3, -1, % or %, -1, 4/3

4. The product of three numbers in G.P. is 125 and the sum of their products taken
Iin pairs is 87 % . Find them.

Solution:

Let the three numbers be a/r, a, ar

So, according to the question

alr x axar=125 ... equation (1)

From equation (1) we get,

a®=125

a=>5

alrxa+axar+arxalr=87%
alrxa+axar+arxalr=195/2

a2lr + ar + a% = 195/2

a2 (Ur+r+1)=195/2

Substituting a = 5 in above equation we get,
52 [(1+r?+1)/r] = 195/2

1+r24r = (195r/2x25)

2(1+r2+r1) = 39r/5

10 + 10r? + 10r = 39r

10r2 —29r+10=0

10r2 —25r—4r+10=0

5r(2r-5) — 2(2r-5) =0

r=>5/2, 2/5

So G.Pis 10, 5, 5/2 or 5/2, 5, 10

=~ The three numbers are 10, 5, 5/2 or 5/2, 5, 10

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

Solution:

Let the three numbers be a/r, a, ar

So, according to the question

alr+a+ar=39/10 ... equation (1)

alrxaxar=1... equation (2)

From equation (2) we get,

ad=1
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a=1

From equation (1) we get,

(a+ar + ar?)/r = 39/10

10a + 10ar + 10ar? = 39r ... equation (3)
Substituting a =1 in 3 we get

10(1) + 10(1)r + 10(1)r? = 39r
10r2—29r+10=0

10r2 — 25r — 4r + 10 = 0... equation (4)
5r(2r-5)—-2(2r-5)=0

r=2/5o0r5/2

so now the equation will be,

1/(2/5), 1, 1x2/5 or 1/(5/2), 1, 1x5/2
5/2,1, 2/50or 2/5, 1, 5/2

=~ The three numbers are 2/5, 1, 5/2
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1. Find the sum of the following geometric progressions:

(i) 2, 6, 18, ... to 7 terms
(i) 1,3,9,27, ... to 8 terms
(iii) 1, -1/2, Y4, -1/8, ...
(iv) (@2 - b?), (a - b), (a-b)/(a+b), ... to n terms
V) 4,2,1,% ... to 10 terms
Solution:
(1) 2,6, 18, ... to 7 terms
We know that, sum of GP for nterms = a(r" — 1)/(r — 1)
Given:
a=2,r=t2/t1=6/2=3,n=7
Now let us substitute the values in
a(rm—1)/(r—1) =2 (3" - 1)/(3-1)
=23 -1)/2
=3"-1
=2187 -1
= 2186

(i) 1, 3,9, 27, ... to 8 terms
We know that, sum of GP for n terms = a(r" — 1)/(r — 1)
Given:
a=1r=t/t;=3/1=3,n=8
Now let us substitute the values in
a(rm—1)/(r—1)=1(3%-1)/(3-1)

=(38-1)/2

= (6561 - 1)/2

= 6560/2

= 3280

(i) 1, -1/2, Y4, -1/8, ...
We know that, sum of GP for infinity = a/(1 - r)
Given:
a=1r=t/t=(1/2)/1=-1/2
Now let us substitute the values in
al(l-r)=21(1-(1/2)

=1/(1+1/2)

= 1/((2+1)/2)
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= 1/(3/2)
= 2/3

(iv) (@2 —b?), (a - b), (a-b)/(a+b), ... to n terms

We know that, sum of GP for nterms = a(r" — 1)/(r — 1)

Given:

a = (a% - b?), r = t/t; = (a-b)/(a%? — b?) = (a-b)/(a-b) (a+b) = 1/(a+b), n=n
Now let us substitute the values in

a(rm-1)/(r-1) =

= (aﬂ _ bi) ( (.:.:;]n. ) )

__ {atb){a—b) ([a+b}"—l)

(a+b)™ " (a+b)—1
— (a—b) ( (a+b)"—1 ]
(a+b)™ * \ (a+b)—1

(V) 4,2,1,% ...to 10 terms

We know that, sum of GP for n terms = a(r" — 1)/(r — 1)
Given:

a=4,r=t/t;=2/4=1/2,n=10

Now let us substitute the values in
a(r—1)/(r—1) =4 ((1/2)*° - 1)/((1/2)-1)
4 ((1/2)° - 1)/((1-2)/2)
4 ((1/2)° - 1)/(-1/2)

4 ((1/2)Y* - 1) x -2/1
-8 [1/1024 -1]

-8 [1 - 1024]/1024

-8 [-1023]/1024

= 1023/128

2. Find the sum of the following geometric series :

(i) 0.15+ 0.015 + 0.0015 + ... to 8 terms;

(i) V2 + 1N2 + 1/2N2 + .... to 8 terms;

(i) 2/9-1/3 + % - % + ... to 5 terms;

(iv) (x+y) + (X2 +xy +y?) + (G + X2y + xy? + y°) + .... to n terms ;
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(v) 3/5 + 4/5% + 3/5% + 4/5* + ... to 2n terms;

Solution:

(1) 0.15+0.015 + 0.0015 + ... to 8 terms

Given:

a=0.15

r = t/t; = 0.015/0.15 = 0.1 = 1/10

n=8

By using the formula,

Sumof GP fornterms=a(1-r")/(1-1)

a(l-r)/(1-r)=0.15(1 - (1/10)®) / (1 - (1/10))
=0.15 (1 - 1/108) / (1- (1/10))
=1/6 (1 -1/10%)

(i) V2 + 1/N2 + 1/242 + ... to 8 terms;

Given:

a=12

r=tofty = (LN2)N2 =1/2

n=28

By using the formula,

Sumof GP fornterms=a(1-r")/(1-1)

a(l-rmM)I(1-r)=~21-@1/2)8/(Q1-(1/2))
=2 (1-1/256) / (1/2)
=2 ((256 - 1)/256) x 2
= 2 (255%2)/256
= (255v2)/128

(i) 2/9 - 1/3+ Y% - % + ... to 5 terms;
Given:

a=2/9

r=tfty = (-1/3) / (2/9) = -3/2

n=5

By using the formula,

Sumof GP fornterms=a(1-r")/(1-r)
a(l-r)/(A-r)=(2/9) (1 - (-3/2)°) I (1 - (-3/2))
(2/9) (1 + (3/2)°) 1 (1 + 3/2)
(2/9) (1 + (3/2)°) / (5/2)

= (2/9) (1 + 243/32) | (5/2)

= (2/9) ((32+243)/32) / (5/2)
= (2/9) (275/32) x 2/5
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= 55/72

(V) (X +y)+ (2 +xy +y?) + (¥ + X2y + xy? + y®) + .... to n terms;
LetSp=(X+Yy)+ (X2 +xy+y?) + (X +x2y+xy?+y3) + ... tonterms
Let us multiply and divide by (x — y) we get,

Sh=1UX-y)[(xX+Yy) (X-y)+ (X2 +xy+Vy?) (X-y) ... upto n terms]
(X —Y) Sp= (X% —y?) + X3 + X%y + xy? — X2y — xy? — y3..upto n terms
(X —Y) Sn= (X% + x3 + x*+...n terms) — (y? + Y + y* +...n terms)

By using the formula,

Sumof GP fornterms=a(1-r")/(1-1)

We have two G.Ps in above sum, so,

(X-y) Sn=x*[(x"- 1)/ (x- )] =y* [(y" - 1)/ (y - 1)]

Sn = 1/(x-y) {x° [(x" - 1)/ (x - D] -y* [(y" - 1)/ (y - D]}

(V) 3/5 + 4/5% + 3/5% + 4/5% + ... to 2n terms;

The series can be written as:

3 (1/5+ 1/5% + 1/5°+ ... to n terms) + 4 (1/5%2 + 1/5% + 1/5° + ... to n terms)
Firstly let us consider 3 (1/5 + 1/5% + 1/5°+ ... to n terms)

So,a=1/5

r= tz/tl = :I./52 =1/25

By using the formula,

Sumof GP fornterms=a(l-r")/(1-1)

i Y
1 1 1 3 gl _‘EI J
3| s Fpitenms =3 > _ &
|5 57 5° ) 1
\ / )
25
=3y L
L,

Now, Let us consider 4 (1/52 + 1/5* + 1/5° + ... to n terms)
So,a=1/25

r=to/ty = 1/5% = 1/25

By using the formula,

1, Pyt
4 .. 1 y . 250 25) J
4 —+—+—+--- ntems [=4.-——
152 5° | i 1
25
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=_1_‘7/1_._1_\!

6!\ 52):/"
Now
3 o 3 50 1Y 1/ 1)
—+—7+—3:- 2nterms——‘l ,),[+—'1——,,,;
5T s\ )6l 5,

= 19/24 (1 — 1/5%)

3. Evaluate the following:
(i) ) (2+3")

n=1
(4) » (2 +3*71)

Solution:

(1)2(2+3“

—(2+31)+(2+32)+(2+33)+ A+ 2+3Y
=2x11+31+32+33+  +3U1

=22 + 3(3" - 1)/(3 - 1) [by using the formula, a(1 - r")/(1 - 1)]
=22 + 3(3% - 1)/2

= [44 + 3(177147 - 1)]/2

= [44 + 3(177146)]/2

= 265741

(i) Z 2" + 3kt )

=(2 + 30) +(22+3)+(22+3)+ ...+ (2"+ 3"

=(2+22+22+ ... +2")+ (3°+31+32+ .+ 3

Firstly let us consider,

(2+22+28+ ... +2"

Where,a=2,r=2%2=4/2=2,n=n

By using the formula,

Sum of GP for nterms =a(r" - 1 )/(r - 1)
=22"-DI(2-1)
=2(2"-1)
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Now, let us consider

(B°+31+32+....+3"

Where,a=3=1,r=3/1=3,n=n

By using the formula,

Sum of GP for nterms =a(r"- 1 )/(r - 1)
=1@"-1)/(3-1)

= (3" - 1)12
So,
> (28 +31)
k=1 =(+22+28+ . +2M)+ (P +3+3%+

=2(@2"-1)+@3"-1)/2
=Y [2"2+3"—4-1]
=;|/2[2n+2+3n_5]

10

(iii) 4™

— 2 Bty 140

Where,a=42=16,r=4%42=4,n=9

By using the formula,

Sum of GP for nterms =a(r" - 1 )/(r - 1)
=16 (4°-1)/(4-1)
=16 (4°-1)/3
= 16/3 [4° - 1]

4. Find the sum of the following series :
(i) 5+ 55 + 555 + ... to n terms.

(i) 7+ 77 + 777 + ... to n terms.

(iii) 9 + 99 + 999 + ... to n terms.

(iv) 0.5 + 0.55 + 0.555 + .... to n terms
(v) 0.6 + 0.66 + 0.666 + .... to n terms.
Solution:

(i) 5+ 55+ 555+ ... to nterms.

Let us take 5 as a common term so we get,
5[1+11+111+...nterms]

Now multiply and divide by 9 we get,
5/9[9+99+999 + ... nterms]

5/9 [(10 - 1) + (10%2- 1) + (10°- 1) + ... n terms]
5/9 [(10 + 10% + 10° + ... n terms) - n]

43
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Sothe G.Pis
5/9 [(10 + 10% + 10% + ... n terms) - N]
By using the formula,
Sum of GP for nterms =a(r"- 1 )/(r - 1)
Where, a =10, r=10%10=10,n=n
a(r-1)/(r-1) =

10" —1
0 x ! 1[1—1} — n}

g
c {2 (10" —1) — n}
i

ll]n-i—l O — ll]'}

[ =] Li=1 Bl = ol
B[ ol ol

(i) 7+ 77+ 777 + ... to n terms.

Let us take 7 as a common term so we get,
7[1+11+111+...tonterms]

Now multiply and divide by 9 we get,

7/9 [9 +99 +999 + ... n terms]

7/9[(10-1) + (102- 1) + (103 - 1) + ... + (10" - 1)]

719 [(10 + 102+ 103+ ... +10M] - 79 [(1 + 1+ 1 + ...

So the terms are in G.P

Where, a=10,r=10%10=10,n=n
By using the formula,

Sum of GP fornterms =a(r" - 1 )/(r - 1)
7/9 110 (10" - 1)/(10-1)] —n

7/9 [10/9 (10" - 1) - n]

7/81 [10 (10"-1) - n]

7/81 (10! —9n - 10)

(iii) 9 + 99 + 999 + ... to n terms.
The given terms can be written as
(10-1)+(100-1) + (1000 - 1) + ... + nterms
(10 + 10% + 10°+ ... nterms) — n
By using the formula,
Sum of GP for nterms = a(r" - 1 )/(r - 1)
Where,a=10,r=10,n=n
a(r"-1)/(r-1)=[10(10"-1)/(10-1)] —n
=10/9 (10"-1)—n
=1/9 [10™! — 10 — 9n]
=1/9 [10™! —9n - 10]

to n terms)]
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(iv) 0.5+ 0.55+0.555 + .... to n terms

Let us take 5 as a common term so we get,
5.1 +0.11 + 0.111 + ...n terms)

Now multiply and divide by 9 we get,

5/910.9 +0.99 +0.999 + ...+ to n terms]

5/9 [9/10 +9/100 + 9/1000 + ... + n terms]
This can be written as

5/9 [(1 - 1/10) + (1 —1/100) + (1 — 1/1000) + ... + n terms]
5/9 [n — {1/10 + 1/10% + 1/10° + ... + n terms}]
5/9 [n —1/10 {1-(1/10)"}/{1 — 1/10}]

5/9 [n—1/9 (1 - 1/10M)]

(V) 0.6 +0.66 + 0.666 + .... to n terms.

Let us take 6 as a common term so we get,
6(0.1 +0.11 + 0.111 + ...n terms)

Now multiply and divide by 9 we get,

6/9 [0.9 +0.99 + 0.999 + ...+ n terms]

6/9 [9/10 + 9/100 + 9/1000 + ...+ n terms]
This can be written as

6/9 [(1 —1/10) + (1 — 1/100) + (1 — 1/1000) + ... + n terms]
6/9 [n — {1/10 + 1/10% + 1/10% + ... + n terms}]
6/9 [n—1/10 {1-(1/10)"}/{1 — 1/10}]

6/9 [n—1/9 (1 - 1/10M)]

5. How many terms of the G.P. 3, 3/2, %, ... Be taken together to make 3069/512 ?
Solution:

Given:

Sum of G.P = 3069/512
Where,a=3,r=(3/2)/[3=1/2,n="?

By using the formula,

Sum of GP for nterms = a(r" - 1 )/(r - 1)
3069/512 =3 ((1/2)" - 1)/ (1/2 - 1)
3069/512x3%x2 =1 — (1/2)"

3069/3072 -1 =-(1/2)"

(3069 — 3072)/3072 = - (1/2)"

-3/3072 = - (1/2)"

1/1024 = (1/2)"

(1/2)0 = (1/2)"
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10=n
=~ 10 terms are required to make 3069/512

6. How many terms of the series 2 + 6 + 18 + .... Must be taken to make the sum
equal to 728?

Solution:

Given:

Sum of GP =728

Where,a=2,r=6/2=3,n="?

By using the formula,

Sum of GP for nterms =a(r"- 1 )/(r - 1)

728 =2 (3"-1)/(3-1)

728=2 (3"- 1)/2

728=3"-1

729 =3"

3=3"

6=n

=~ 6 terms are required to make a sum equal to 728

7. How many terms of the sequence V3, 3, 3v3,... must be taken to make the sum
39+ 13V3 ?

Solution:

Given:

Sum of GP = 39 + 133

Where, a=V3,r=3/3=3,n=?

By using the formula,

Sum of GP fornterms =a(r"- 1 )/(r - 1)
39+ 13v3 =3 (V3"- 1)/ ('3 - 1)

(39 + 13V3) (V3 - 1) = V3 (V3" - 1)

Let us simplify we get,

39V3 -39 + 13(3) - 13V3 = V3 (V3" - 1)
39V3 -39 + 39 - 13V3 = V3 (3" - 1)
39v3 -39 + 39 - 13V3 = V3™ -3
263 + V3 =+3m1

273 = \3"*

V36 /3 =31

6+l=n+1

7=n+1

/7—1=n
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6=n
- 6 terms are required to make a sum of 39 + 13v3

8. The sum of n terms of the G.P. 3, 6, 12, ... is 381. Find the value of n.
Solution:

Given:

Sum of GP = 381
Where,a=3,r=6/3=2,n="?

By using the formula,

Sum of GP for nterms =a(r"- 1 )/(r - 1)
381 =3(2"-1)/ (2-1)

381=3(2"-1)

381/3=2"-1

127=2"-1

127+1=2"

128 = 2"

27 - 2n

n="7

~value ofnis 7

9. The common ratio of a G.P. is 3, and the last term is 486. If the sum of these terms
be 728, find the first term.

Solution:

Given:

Sum of GP = 728

Where, r=3,a="?

Firstly,

T,=ar™!

486 = a3™!

486 = a3"/3

486 (3) = a3"

1458 = a3" .... Equation (i)

By using the formula,

Sum of GP for nterms = a(r" - 1 )/(r - 1)
728 =a (3"-1)/2

1456 = a3" —a ... equation (2)
Subtracting equation (1) from (2) we get
1458 - 1456 =a.3"-a.3"+ a

a=2.
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~ The firstterm is 2

10. The ratio of the sum of the first three terms is to that of the first 6 terms of a
G.P.is 125 : 152. Find the common ratio.
Solution:

Given:

Sum of G.P of 3 terms is 125

By using the formula,

Sum of GP for nterms =a(r"- 1 )/(r - 1)
125 =a (r" - 1)/(r-1)

125 =a (r*- 1)/ (r-1) ... equation (1)

Now,

Sum of G.P of 6 terms is 152

By using the formula,

Sum of GP for nterms =a(r"- 1 )/(r - 1)
152 =a (r" - 1)/(r-1)

152 =a (r® - 1)/ (r-1) ... equation (2)

Let us divide equation (i) by (ii) we get,
125/152 = [a (r* - 1)/ (r-1)] / [a (r® - 1)/ (r-1)]
125/152 = (r* — 1)/(r® - 1)

125/152 = (r* — 1)/[(r® - 1) (r® + 1)]

125/152 = 1/(r* + 1)

125(r® + 1) = 152

125r3 + 125 = 152

125r3 = 152 — 125

125r3 = 27

3 =27/125

3 = 3%/5°

r=23/5

-~ The common ratio is 3/5
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EXERCISE 20.4

1. Find the sum of the following series to infinity:

(i)1-1/3+1/32-1/33+1/3*+... ©
(i) 8+4V2+4+....0
(iii) 2/5 + 3/5% + 2/5% + 3/5% + .... 0
(iv) 10-9+8.1-7.29 +....©
Solution:
(i)1-1/3+1/32-1/33+1/3*+ ... ©
Given:
Se=1-1/3+1/32-1/33+1/3*+ ...
Where,a=1,r=-1/3
By using the formula,
Se.=al(l-r)

=1/(1-(-1/3))

=1/ (1 + 1/3)

=1/ ((3+1)/3)

=1/ (4/3)

=Y,

(i) 8+4V2+4+ ... 0

Given:

S,=8+4V2+4+ ...

Where, a =8, r = 4/4N2 = 12

By using the formula,

S.=al(l-r)
=8/(1-(1N2))
=8/ ((\N2 - 1)2)
=8\2 /(N2 - 1)

Multiply and divide with \2 + 1 we get,
=8\V2 /(N2 = 1) x (V2 + 1)/(N2 + 1)
=8 (2 + V2)/(2-1)
=8 (2+12)

(iii) 2/5 + 3/5% + 2/5% + 3/5% + .... 0

The given terms can be written as,
(2/5+2/53+ ...))+ (3/52+ 3/5% + ..))
(a=2/5,r=1/25) and (a = 3/25, r = 1/25)
By using the formula,
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Se=al(l-r)

(=) ()

(iv)10-9+8.1-7.29+....©
Given:
S,=8+4V2+4+ ...
Where, a = 10, r =-9/10
By using the formula,
Se.=al(l-r)

=10/ (1 - (-9/10))

=10/ (1 +9/10)

=10/ ((10+9)/10)

=10/ (19/10)

= 100/19

=5.263

2. Prove that :
(93, 90 Q27 | o0)=3.
Solution:
Let us consider the LHS
(91/3 _gl9 gl27 oo)
This can be written as
91/3+ 1/9+ 127+ ...0
So let us considerm=1/3 +1/9+ 127+ ... ©
Where, a=1/3,r=(1/9) / (1/3) = 1/3
By using the formula,
Se.=al(l-r)
=(1/3)/ (1 - (1/3))
= (1/3) 1 ((3-1)/3)
= (1/3) 1 (2/3)
=1

RD Sharma Solutions for Class 11 Maths Chapter
20 — Geometric Progressions
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So, 9™ =92 =3 =RHS
Hence proved.

3. Prove that :
(214 4V8 gU6 16132, .00) = 2.
Solution:
Let us consider the LHS
(21/4 418 81/16. 161/32....00)
This can be written as
21/4 ) 22/8 ) 23/16 ) 21/8 e
Now,
21/4+2/8+3/16+1/8+...oo
So let us consider 2%, where x =% +2/8 +3/16 + 1/8 + ... w0 .... (1)
Multiply both sides of the equation with 1/2, we get
x/2="Y (Ya+2/8+3/16+1/8 + ... )
=1/8+2/16 +3/32+ ... + o0 .... (2)
Now, subtract (2) from (1) we get,
X—=Xx2= (Ya+2/8+3/16+1/8 +... 0) — (1/8 +2/16 + 3/32 + ... + )
By grouping similar terms,
XI2 =Ys+ (2/8 —1/8) + (3/16 — 2/16) + ... o0
X2=Y+1/8+1/16 + ...
x=Y+Y%U+1/8+1/16+ ... ©
Where, a=1/2,r=(1/4) | (1/12) = 1/2
By using the formula,
Se=al(l-r)
=(1/2) 1 (1 -1/2)
=(1/2) 1 ((2-1)/2)
=(1/2) 1 (1/2)
=1
From equation (1), 2X=2'=2 = RHS
Hence proved.

4. If Sp denotes the sum of the series 1 + r? + r? + ... to o and sp the sum of the series
1—-rP+ 1% - .. to oo, prove that sp + Sp = 2 Sp.

Solution:

Given:

Sp=1+rP+r?P+ .. o

By using the formula,

Se=al(l-r)
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Where,a=1,r=r?
So,
Sp=1/(@1-rP)
Similarly, sp=1-rP+r?- ...
By using the formula,
Se.=al(l-r)
Where,a=1,r=-rP
So,
Sp=1/(1—(-1"))
=1/(1+rP)
Now, Sp+Sp=[1/(1-rP)]+[1/(1+rP)]
2Sp = [(1-1°) + (L + )]/ (1 1)
=2/(1 —r?)
5 2Sp=Sp + Sp

5. Find the sum of the terms of an infinite decreasing G.P. in which all the terms are
positive, the first term is 4, and the difference between the third and fifth termis
equal to 32/81.

Solution:

Let ‘@’ be the first term of GP and ‘r’ be the common ratio.

We know that nth term of a GP is given by-

an = ar!

As, a = 4 (given)

And as — a3 = 32/81 (given)

4r* — 4r2 = 32/81

4r’(r> — 1) = 32/81

r’(r> — 1) = 8/81

Let us denote r? with y
8ly(y-1) =8
81ly?-8ly-8=0
Using the formula of the quadratic equation to solve the equation, we get
—(-81)+,/81%7-1(-8)(81)
y= 16
81+4/6561—2592
- 162
_ 81463
162
y =18/162 =1/9 or
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y = 144/162
=8/9
So, r>=1/9 or 8/9
=1/3 or 2V2/3
We know that,
Sum of infinite, S, =a/(1 - 1)
Where,a=4,r=1/3
Se=4/(1-(1/3)
=4/ ((3-1)/3)
=4/ (2/3)
=12/2
=6

Sum of infinite, S =a/(1 - 1)

Where, a =4, r = 22/3

S,=4/(1-(2V2/3))
=12/(3-2V2)

6. Express the recurring decimal 0.125125125
Solution:

Given:

0.125125125

So, 0.125125125 = 0.125

=0.125+ 0.000125 + 0.000000125 + ...
This can be written as

125/10° + 125/10° + 125/10° + ...
125/10° [1 + 1/10° + 1/10° + .. .]

By using the formula,

Se=al(l-r)

125/10° [1/ (1 — 1/1000)]

125/10° [1/ ((1000 — 1)/1000))]

125/10° [1/ (999/1000)]

125/1000 (1000/999)

125/999

... as a rational number.

=~ The decimal 0.125125125 can be expressed in rational number as 125/999
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EXERCISE 20.5 PAGE NO: 20.45

1. If a, b, care in G.P., prove that log a, log b, log c are in A.P.
Solution:

It is given that a, b and c are in G.P.

b? = ac {using property of geometric mean}

Now, apply log on both the sides we get,

log b? = log (ac)

log (b)>=loga+logc

2logb=1loga+logc

~log a, log b, log c are in A.P

2. Ifa, b, care in G.P., prove that 1/loga m, 1/log, m, 1/logc m are in A.P.
Solution:

Given:

a, b and c are in GP

b? = ac {property of geometric mean}

Apply log on both sides with base m

logm b? = lognm ac

logm b? = logm a + logm ¢ {using property of log}
2logm b = logm a + logm €

2/logy, m = 1/loga m + 1/loge m

= 1/loga m, 1/log, m, 1/log. m are in A.P.

3. Find k such that k + 9, k — 6 and 4 form three consecutive terms of a G.P.
Solution:

Leta=k+9;b=k—-6;and c =4;

We know that a, b and c are in GP, then

b? = ac {using property of geometric mean}

(k—6)>=4(k +9)

k? — 12k + 36 = 4k + 36

k?—16k =0

k=0ork=16

4. Three numbers are in A.P., and their sum is 15. If 1, 3, 9 be added to them

respectively, they from a G.P. find the numbers.
Solution:
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Let the first term of an A.P. be ‘a’ and its common difference be‘d’.
aata+taz=15

Where, the three number are: a, a + d, and a + 2d

So,

ata+d+a+2d=15

3a+3d=150ra+d=5

d=5-a... (i

Now, according to the question:
at+l,a+d+3,anda+2d+9
they are in GP, that is:
(a+d+3)/(a+1) = (a+2d+9)/(a+d+3)
(@a+d+3)?=(a+2d+9)(a+1)
a?+d?’+9+2ad+6d+6a=a’+a+2da+2d+9a+9
(5-a)’-4a+4(5-a)=0
25+a’—-10a—4a+20-4a=0
a>—18a+45=0
a’—15a—-3a+45=0
a(a—15)—-3(a-15=0

a=3ora=15
d=5-a
d=5-3ord=5-15
d=2or-10

Then,

Fora=3andd=2,the APis3,5,7
Fora=15and d = -10, the A.P is 15, 5, -5
~ The numbers are 3,5, 7or 15,5, -5

5. The sum of three numbers which are consecutive terms of an A.P. is 21. If the
second number is reduced by 1 and the third is increased by 1, we obtain three
consecutive terms of a G.P. Find the numbers.

Solution:

Let the first term of an A.P. be ‘@’ and its common difference be‘d’.

aatataz=21

Where, the three number are: a, a+d, and a + 2d

So,
3a+3d=21or
a+d=7.
d=7-a....(0)
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Now, according to the question:
a,atd-1,anda+2d+1

they are now in GP, that is:
(a+d-1)/a = (a+2d+1)/(a+d-1)
(@a+d-1)2=a(a+2d+1)
a?+d’+1+2ad-2d-2a=a’+a+ 2da
(7-a)-3a+1-2(7-a)=0
49+a’-14a—-3a+1-14+2a=0
a°—15a+36=0
a>—12a—-3a+36=0
a(a-12)-3(@-12)=0

a=3ora=12
d=7-a
d=7-3ord=7-12
d=4o0r-5

Then,

Fora=3andd=4,the APis 3,7, 11
Fora=12andd=-5,the APis 12,7, 2
~ The numbers are 3, 7,11 0or 12, 7, 2

6. The sum of three numbers a, b, c in A.P. is 18. If a and b are each increased by 4
and c is increased by 36, the new numbers form a G.P. Find a, b, c.

Solution:

Let the first term of an A.P. be ‘@’ and its common difference be‘d’.
b=a+d;c=a+2d.

Given:

a+b+c=18
3a+3d=18ora+d=6.
d=6-a... (i)

Now, according to the question:
at4,a+d+4,anda+2d+ 36

they are now in GP, that is:

(a+d+4)/(a+4) = (a+2d+36)/(a+d+4)

(a+d+4)?=(a+2d+ 36)(a+4)

a?+d?+ 16 + 8a + 2ad + 8d = a2 + 4a + 2da + 36a + 144 + 8d
d?-32a-128=0

(6-a)>-32a—128=0
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36+a*—12a—32a—-128=0
a?—44a-92=0
a°—46a+2a—-92=0
a(a—46)+2(a—-46)=0

a=-2o0ra=46
d=6-a
d=6-(-2)ord=6-46
d=8or-40

Then,

Fora=-2and d =8, the APis -2, 6, 14
Fora =46 and d = -40, the A.P is 46, 6, -34
~ The numbers are — 2, 6, 14 or 46, 6, — 34

7. The sum of three numbers in G.P. is 56. If we subtract 1, 7, 21 from these
numbers in that order, we obtain an A.P. Find the numbers.
Solution:
Let the three numbers be a, ar, ar?
According to the question
a+ar+ar’=56... (1)
Let us subtract 1,7,21 we get,
(a—1), (ar—7), (ar> — 21)
The above numbers are in AP.
If three numbers are in AP, by the idea of the arithmetic mean, we can write 2b =a + ¢
2@ -7)=a-1+ar*-21
= (ar’ +a) — 22
2ar — 14 = (56 - ar) - 22
2ar — 14 =34 —ar
3ar =48
ar = 48/3
ar=16
a=16/r....(2)
Now, substitute the value of a in equation (1) we get,
(16 + 16r + 16r?)/r = 56
16 + 16r + 16r% = 56r
16r2 —40r + 16 =0
2P —5r+2=0
2P —4r—r+2=0
2r(r-2)—1(r-2)=0
(r-2)(2r-1)=0
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r=2or1/2
Substitute the value of r in equation (2) we get,
a=16/r
= 16/2 or 16/(1/2)
=8or32
= The three numbers are (a, ar, ar?) is (8, 16, 32)

8.1fa, b, carein G.P., prove that:

(i) a(b? + ¢?) = c(a? + b?)

(i) a%b%c? [1/ad + 1/b® + 1/c¥] = a + b3 + ¢3
(iii) (a+b+c)? / (@ + b? + ¢?) = (a+b+c) / (a-b+c)
(iv) 1/(a2 — b?) + 1/b? = 1/(b? - ¢?)

(v) (a+2b + 2c) (a—2b + 2¢) = a® + 4c?
Solution:

(i) a(b? + ¢?) = c(a? + b?)

Given that a, b, c are in GP.

By using the property of geometric mean,
b2 =ac

Let us consider LHS: a(b? + ¢?)

Now, substituting b? = ac, we get

a(ac + c?)

a’c + ac?

c(a? + ac)

Substitute ac = b? we get,

c(a? + b?) = RHS

~ LHS =RHS

Hence proved.

(i) a?b?c? [1/a3 + 1/b% + 1/c’] = a® + b + 3
Given that a, b, c are in GP.

By using the property of geometric mean,

b2 =ac

Let us consider LHS: a?b?c? [1/a3 + 1/b% + 1/c?]
abc?/a® + a%h%c?/b® + ah?c?/c?

b?c?/a + a’c?/b + a%b?/c

(ac)c?/a + (b?)?%/b + a%(ac)/c [by substituting the b? = ac]
ac®/a + b*/b + a’c/c

c3 + b3+ a*=RHS

~ LHS =RHS
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Hence proved.

(iii) (a+b+c)?/ (a® + b? + ¢?) = (a+b+c) / (a-b+c)
Given that a, b, c are in GP.

By using the property of geometric mean,

b? = ac

Let us consider LHS: (a+b+c)?/ (a% + b? + ¢?)

(a+b+c)? / (a® + b? + ¢?) = (a+b+c)? / (a2 — b? + ¢ + 2b?)
= (at+b+c)? / (a% — b? + ¢? + 2ac) [Since, b? = ac]
= (a+b+c)? / (a+b+c)(a-b+c) [Since, (a+b+c)(a-b+c) = a? — b? + ¢2 + 2ac]

= (atb+c) / (a-b+c)
= RHS

&~ LHS = RHS

Hence proved.

(iv) 1/(a® — b?) + 1/b? = 1/(b? — ¢c?)
Given that a, b, c are in GP.
By using the property of geometric mean,
b2 =ac
Let us consider LHS: 1/(a? — b?) + 1/b?
Let us take LCM
1/(a% — b?) + 1/b? = (b? + a% — b?)/(a® — b?)b?
= a2/ (a’b?® — b%
=32/ (azbz = (b2)2)
= a2 / (a%b? — (ac)?) [Since, b? = ac]
= a2 / (a%b? — a’c?)
= a2/ a?(b? - ¢?)
=1/ (b? - c?)
= RHS
~ LHS = RHS
Hence proved.

(v) (a+ 2b + 2c) (a—2b + 2¢) = a? + 4c?

Given that a, b, c are in GP.

By using the property of geometric mean,

b2 =ac

Let us consider LHS: (a + 2b + 2¢) (a—2b + 2¢)
Upon expansion we get,

(a+ 2b + 2¢) (a—2b + 2c) = a? — 2ab + 2ac + 2ab — 4b? + 4bc + 2ac — 4bc + 4c?
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= a’ + 4ac — 4b* + 4c?

= a° + 4ac — 4(ac) + 4c? [Since, b? = ac]

= a? + 4c?
= RHS

~ LHS = RHS

Hence proved.

9.1fa, b,c,dareinG.P., prove that:
(i) (@b-cd)/(b>-c?))=(a+c)/b
(iiy(@+b+c+d)?=(a+b)?+2(b+c)+(c+d)?
(ii)(b+c)(b+d)=(c+a)(c+d)

Solution:

(i@ -cd)/(b*-c?)=(a+c)/b

Given that a, b, c are in GP.

By using the property of geometric mean,

b2 =ac

bc = ad

c2=hd

Let us consider LHS: (ab - cd) / (b? — ¢?)

(ab - cd) / (b? — ¢?) = (ab - cd) / (ac - bd)

(ab - cd)b / (ac - bd)b

(ab? — bed) / (ac - bd)b

= [a(ac) — c(c?)] / (ac - bd)b

= (a%c — c¢®) / (ac - bd)b
[c(@®—c?)]/ (ac - bd)b
[(a+c) (ac — c?)]/ (ac - bd)b
[(a+c) (ac - bd)] / (ac - bd)b

~ LHS = RHS
Hence proved.

(iiy(@a+b+c+d)?=(a+hb)?+2(b+c)+(c+d)?
Given that a, b, c are in GP.

By using the property of geometric mean,
b2 =ac

bc = ad

c2=hd

Let us consider RHS: (a + b)? + 2(b + ¢)? + (c + d)?
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Let us expand

(a+b)?+2(b +c)>+ (c+d)?=(a+b)?+2(at+h) (c+d) + (c+d)?
= a? + b? + 2ab + 2(c? + b? + 2cb) + ¢ + d? + 2cd
=a%+b?+c? + d? + 2ab + 2(c? + b? + 2cb) + 2cd
=a%+Db?+c?+d?+ 2(ab + bd + ac + cb +cd) [Since, ¢ =

bd, b? = ac]

You can visualize the above expression by making separate terms for (a + b + ¢)? + d? +

2d@@+b+c)={(a+b+c)+d}?

~ RHS =LHS

Hence proved.

(ii)(b+c)(b+d)=(c+a)(c+d)
Given that a, b, c are in GP.
By using the property of geometric mean,

h?=ac
bc = ad
c?=hd

Let us consider LHS: (b +¢) (b + d)
Upon expansion we get,
(b+c)(b+d)=b?>+bd+ch+cd
=ac + ¢® + ad + cd [by using property of geometric mean]
=c(a+c)+d(@a+c)
=(at+c)(c+d)
= RHS
~ LHS = RHS
Hence proved.

10. If a, b, c are in G.P., prove that the following are also in G.P.:
(i) a2, b?, c?

(ii) a3, b3, ¢3

(iii) a® + b?, ab + bc, b? + ¢?

Solution:

(i) a2, b?, c?

Given that a, b, c are in GP.

By using the property of geometric mean,
b2 =ac

on squaring both the sides we get,

(b%)? = (ac)®

(b2)2 = a2c?
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~ a2, b? c?arein G.P.

(ii) a3, b?, c®

Given that a, b, c are in GP.

By using the property of geometric mean,
b? = ac

on squaring both the sides we get,

(b%)° = (ac)®

(b2)3 — a303

(b%)? = a%c?

~ad b3 ctarein G.P.

(iii) a% + b2, ab + bc, b? + ¢2
Given that a, b, c are in GP.
By using the property of geometric mean,
b2 =ac
a2 + b? ab + bc, b% + c? or (ab + bc)? = (a2 + b?) (b + ¢?) [by using the property of GM]
Let us consider LHS: (ab + bc)?
Upon expansion we get,
(ab + bc)? = a%h? + 2ab’c + b2c?
= a%h? + 2b?(b?) + b2c? [Since, ac = b?]
= a’h? + 2b* + b%c?
= a%bh? + b* + a2c? + b2c? {again using b® = ac }
- bZ(bZ + 7:12) + CZ(aZ e b2)
- (az + bZ)(bZ + CZ)
= RHS
~ LHS =RHS
Hence a2 + b?, ab + bc, b? + ¢? are in GP.
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EXERCISE 20.6 PAGE NO: 20.54

1. Insert 6 geometric means between 27 and 1/81.
Solution:

Let the six terms be ay, ay, as, as, as, as.

A=27,B=1/81

Now, these 6 terms are between A and B.

So the GP is: A, a1, az, as, a4, as, as, B.

So we now have 8 terms in GP with the first term being 27 and eighth being 1/81.
We know that, T, = ar™*

Here, T, =1/81, a =27 and

1/81 = 27r81

1/(81x27) = r’

r=1/3

ap=Ar=27x1/3=9

= Ar>=27x1/9 =3

az=ArP=27x1/27=1

as = Art=27x1/81=1/3

as = Ar® = 27x1/243 = 1/9

as = Aré = 27x1/729 = 1/27

~ The six GM between 27 and 1/81 are 9, 3, 1, 1/3, 1/9, 1/27

2. Insert 5 geometric means between 16 and 1/4.

Solution:
Let the five terms be ay, a», as, a, as.
A=16,B=1/4

Now, these 5 terms are between A and B.
So the GP is: A, a1, az, as, a4, as, B.

So we now have 7 terms in GP with the first term being 16 and seventh being 1/4.
We know that, T, = ar"*

Here, T, =1/4, a = 16 and

1/4 = 161"

1/(4x16) = r®

r=1/2

ap=Ar=16x1/2=8
a=Ar’=16x1/4=4

a3 =ArP=16x1/8=2
as=Art=16x1/16 =1

as = Ar° = 16x1/32 = 1/2
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~ The five GM between 16 and 1/4 are 8, 4, 2, 1, Y-

3. Insert 5 geometric means between 32/9 and 81/2.

Solution:

Let the five terms be ay, ay, as, a, as.

A=32/9,B=81/2

Now, these 5 terms are between A and B.
So the GP is: A, ai, ay, as, as, as, B.

So we now have 7 terms in GP with the first term being 32/9 and seventh being 81/2.

We know that, T,, = ar™?!

Here, T, = 81/2, a = 32/9 and

81/2 = 32/9r"t
(81x9)/(2x32) =r®

r=23/2

a1 = Ar = (32/9)x3/2 = 16/3
ax = Ar> = (32/9)x9/4 =8
a3 = Ard = (32/9)x27/8 = 12

as = Ar* = (32/9)x81/16 = 18

as = Ar° = (32/9)x243/32 = 27
~ The five GM between 32/9 and 81/2 are 16/3, 8, 12, 18, 27

4. Find the geometric means of the following pairs of numbers:

(i)2and 8
(ii) a*b and ab®
(iii) -8 and -2
Solution:
(i) 2and 8
GM between a and b is Vab
Leta=2and b =8
GM =V2x8
=416
=4

(i) a®b and ab®
GM between a and b is Vab
Leta=a%band b = ab?
GM = (a3h x abd)

=a’b*

- a2b2
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(iii) -8 and -2
GM between a and b is Vab
Leta=-2and b=-8
GM = (-2x-8)
=16
=4, -4

5. If ais the G.M. of 2 and % find a.
Solution:
We know that GM between a and b is Vab
Leta=2and b=1/4
GM = \(2x1/4)

=(1/2)

= 12
= value of a is 1/4/2

6. Find the two numbers whose A.M. is 25 and GM s 20.
Solution:

Given: AM =25, G.M = 20.

G.M = ab

AM = (at+h)/2

So,

Nab=20 ....... (1)

(a+b)/2 = 25....... (2)

a+b=50

a=50-b

Putting the value of ‘a’ in equation (1), we get,
V[(50-b)b] = 20

50b — b? = 400

b?—50b + 400 =0

b?—40b—10b +400=0

b(b —40) - 10(b-40)=0

b=400rb=10

Ifb=40thena=10

Ifb=10thena=40

-~ The numbers are 10 and 40.

7. Construct a quadratic equation in x such that A.M. of its roots is A and G.M. is G.
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Solution:

Let the root of the quadratic equation be a and b.
So, according to the given condition,
AM=(a+h)/2=A

atb=2A.....(1)

GM =vab=G
ab=G2... (2)

The quadratic equation is given by,

x%— x (Sum of roots) + (Product of roots) = 0

x2-x (2A)+(G?) =0

x? — 2Ax + G? = 0 [Using (1) and (2)]

= The required quadratic equation is x* — 2Ax + G2 = 0.
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