Geometrical Progression

Exercise 12A
Q. 1. Find the 6" and nth terms of the GP 2, 6, 18, 54....
Answer : Given: GP is 2, 6, 18, 54....
The given GP is of the form, a, ar, ar?, ar®....
Where r is the common ratio.
First term in the given GP, a1 =a =2

Second term in GP, a2 =6

. da
Mow, the common ratio, I = o

© 3
'I= — =
2

Now, nt term of GP is, an=ar"~1

So, the 6" term in the GP,

as = ar®

=2x3°

=486

n'" term in the GP,

an=ar-1!

=2.3"1

Hence, 6™ term = 486 and n'" term = 2.3" -1
Q. 2. Find the 17" and nth terms of the GP 2, 2V2, 4, 8+2....
Answer : Given GP is 2, 2v2, 4, 8v2 .....

The given GP is of the form, a, ar, ar?, ar®....



Where r is the common ratio.
First term in the given GP, a1 =a =2

Second term in GP, a2 = 2V2

. dn
Mow, the common ratio, r = o

2V2 :
r = TN =v2

Now, n" term of GP is, an = ar" 1

So, the 17™ term in the GP,

a7 = art

=2 x (V2)16

=512

nt term in the GP,

an=ar""1

=2(\2)n-1

= (V2)n+1

Hence, 17" term = 512 and nt term = (N2) "*1
Q. 3. Find the 7" and nth terms of the GP 0.4, 0.8, 1.6....
Answer : Given GP is 0.4, 0.8, 1.6....

The given GP is of the form, a, ar, ar?, ar®....
Where r is the common ratio.

First term in the given GP, a1 =a=0.4

Second term in GP, a2 =0.8



. dz
Now, the common ratio, Ir = o

0.8

= —_— 2
0.4

I

Now, nt" term of GP is, an = ar" 1
So, the 7" term in the GP,

ar = ard

=0.4x2°

=25.6

n'" term in the GP,

an=ar-1!

= (0.4)(2) "~

= (0.2)2"

Hence, 7™ term = 25.6 and n" term = (0.2)2"

2 | —

|

Q. 4. Find the 10" and nth terms of the GP

Answer : Given GP is 4
The given GP is of the form, a, ar, ar?, ar®....

Where r is the common ratio.

ol | —
.

O | 2



The first term in the given GP,a = a; = —%

The second term in GP, a, = %

. dz
MNow, the common ratio, r = o

Now, nth term of GP is, an = ar" 1
So, the 10t term, a0 = ar®

o (3)( 2)‘-" 128
A== {71)\73) T 6561

Now, the required n" term, an = ar"™?
-0

W= Ty \T3) T \g/\T3
Hence, the 10" term, Ayp = 222 and n

6561
9 231
dny = E — E .

Q. 5. Which term of the GP 3, 6, 12, 24.... Is 30727

n

th term,

Answer : Given GP is 3, 6, 12, 24....
The given GP is of the form, a, ar, ar?, ar®....
Where r is the common ratio.

First term in the given GP,a1=a =3



Second term in GP, a2 =6

. dz
Now, the common ratio, r = "

6 2
]‘_‘: —_ =
3

Let us consider 3072 as the nth term of the GP.

Now, nth term of GP is, an = ar" 1

3072=3.2"-1
3072x2 _ 2["1
3
on — 211
n=11

So, 3072 is the 11 term in GP.

. 1 -1 .
Q. 6. Which term of the GP 27 1....is -128?

. 1 -1
Answer : Given GP is T 1....

The given GP is of the form, a, ar, ar?, ar®....

Where r is the common ratio.



The first term in the given GP,a=a, = :t
The second term in GP, a; = —é

. =5
Mow, the common ratio, I = o

Let us consider -128 as the nt" term of the GP.

Now, nth term of GP is, an = ar" 1
1
_128 = (;) (-2). .

(=2)" = 1024 = (-2)1°

n=10

So, -128 is the 10" term in GP.

Q. 7. Which term of the GPV3, 3, 33... is 729?
Answer : Given GP is V3, 3, 3V3....

The given GP is of the form, a, ar, ar?, ar®....
Where r is the common ratio.

First term in the given GP, a1 = a = V3

Second term in GP, a2 =3

as

r=
Now, the common ratio, 4



Let us consider 729 as the n' term of the GP.
Now, n" term of GP is, an = ar" 1

729 =3 (\N3)n-1

V3n = 312

n=12

So, 729 is the 12" term in GP.

Q. 8. Find the geometric series whose 5" and 8" terms are 80 and 640
respectively.

Answer : The n" term of a GP is an = ar*?!

It's given in the question that 5™ term of the GP is 80 and 8™ term of GP is 640.
So,as=ar*=80 — (1)

as=ar’ =640 — (2)

) ar 640
I — = ]'_'3 = — = 8

(1) _y ar 80

Common ratio, r = 2,

ar*=80
16a =80
a=5

The required GP is of the form a, ar, ar?, ar®, ar....
First term of GP,a=5
Second term of GP, ar =5 x 2 =10

Third term of GP, ar2=5x 22=20



Fourth term of GP, ar® =5 x 23 =40

Fifth term of GP, ar* =5 x 24 = 80

And so on...

The required GP is 5, 10, 20, 40, 80...
. 1 -1 :
Q. 9. Find the GP whose 4" and 7t" terms are — and — respectively.

Answer : The nt" term of a GP is an = ar™!

18

1

486

1

It's given in the question that 4™ term of the GP is 18 and 7™ term of GP is 486,

. _ a3 1y
S0,a, = ar = (1)

a’ =ar®*= ——— (2
486

2) , ar® 5 1

(1) ar’ o 27

1
ar®* = —
18
3
a=——
2

The required GP is of form a, ar, ar?, ar®, ar*.....

The first term of GP, a= —

N W



- 3 1 1
The second term of GP,ar = —SX— ;=3

The third term of GP, ar®* = ; X — g = —

The fifth term of GP, ar* = 1_19 x— - 2%

And so on...

The required GPis 3,2 -1 X %

22" s'18° 54777777

Q. 10. The 5, 8t and 11" terms of a GP are a, b, ¢ respectively. Show that b? = ac

Answer : Itis given in the question that 5", 8" and 11™ terms of GP are a, b and ¢
respectively.

Let us assume the GP is A, AR, AR?, and ARS3....

So, the nt" term of this GP is an = AR

Now, 5" term, ags = AR* =a — (1)
8 term, ag = AR’ = b — (2)

11" term, a;; = AR =c — (3)

Dividing equation (3) by (2) and (2) by (1),



@ .ﬁRlD_ 3_5
=" ar R T > (4)
@ _, AR 53 _ b
{1]+AR4_R T a ()

So, both equation (4) and (5) gives the value of R3. So we can equate them.

c
z = R3
b

~ b? = ac,
Hence proved.

Q. 11. The first term of a GP is -3 and the square of the second term is equal to its
4" term. Find its 7t" term.

Answer : Itis given that the first term of GP is -3.

So,a=-3

It is also given that the square of the second term is equal to its 4" term.
~(a2)?=aa

nt" term of GP, an = ar™!

So, az = ar; as4= ar’

(ann?=arf*-»a=r=-3

Now, the 7" term in the GP, a7 = ar®

a7 = (-3)" =-2187

Hence, the 7" term of GP is -2187.

1

Q. 12. Find the 6" term from the end of GP 8, 4, 2'"@'

Answer : The given GP is 8, 4, 2.. 1)

— (
1024



First term inthe GP,a1=a =18

Second term in the GP, a2 =ar=4

4 1
r=-= -
g 2

The common ratio,

: : .1
The last term in the given GP is —.
1024

Second last term in the GP = an-1 = ar™?

Starting from the end, the series forms another GP in the form,

arl, ar?, ar"3....ard, ar?, ar, a — (2)

1
Common ratio of this GP is T.

So, common ratio = 2

1

17 1024

So, 6" term of the GP (2),

as = ar®

. 1
Hence, the 6" term from the end of the given GP is ot

Q. 13. Find the 4" term from the end of the GP

N
\llN
olIN
wiN

2

Answer : The given GP is -

o |IN
wIiN

162, (1)

)

The firstterm in the GP,a; =a = 2—2?

The second term in the GP, a;, = %

.., 162.



The common ratio, r = 3

The last term in the given GP is an = 162.

Second last term in the GP = an1 = ar"?

Starting from the end, the series forms another GP in the form,

arl, a2, ar"3.._.ard, ar?, ar, a — (2)

. . ) 1
Common ratio of this GP isr’ = ~

, 1
So,r=-
3

So, 4™ term of the GP (2),
as=ard

- 162X = = 6
3

Hence, the 4" term from the end of the given GP is 6.

Q. 14.If a, b, c are the pt™", q'" and r*" terms of a GP, show that
(-r)loga+(r—p)logb+(p-q)logc=0.

Answer : As per the question, a, b and c are the p™, g and r" term of GP.
Let us assume the required GP as A, AR, AR?, AR3...

Now, the nt" term in the GP, an = AR™

p" term, ap = ARP1 = a — (1)

g term, ag = AR%1 = b — (2)

" term, ar = AR™ = ¢ — (3)



@ _, R

— pPa =2
(2) ~ RaL T R ()
@ RI™* o qr_ B .
@ ~ reio R =0 (i)
@ R]"—J. _ r-p _ € .
D T RFP = > (1)

Taking logarithm on both sides of equation (i), (ii) and (iii).

(p—q)log R=loga-loghb,

. . __ loga-loghb
sp-d=— g 4

(a-r)logR=Ilogb-logc

. A logb-loge
2 (q-1) = “ET2E L, (5)

(r-p)logR=Ilogc-loga

logc—loga
“r-p) ==~ (6)

Now, multiply equation (4) with log c,



loga—logh
(p— @loge = (*E2E)loge - (7)

Now, multiply equation (5) with log a,

logb-logc
(q—r)loga= (%) loga — (8)

Now, multiply equation (6) with log b,

(r—p)logh = (%) logb — (9)

Now, add equations (7), (8) and (9).

. 1 loga —logb
(p—q)logc+(g—r)loga+ (r—p)logh = ( ogR

logh — logc) (lﬂgc —log a)
( logR loga + logR logb

)lﬁgc

On solving the above equation, we will get,
(P-qg)logc+(q-r)loga+(r—p)logh=0

Hence proved.

Q. 15. The third term of a GP is 4; Find the product of its five terms.

Answer : Given that the third term of the GP, az =4

Let us assume the GP mentioned in the question be,

A A 2
= AARARS

A
With the first term R* and common ratio R.



Now, the third term in the assumed GP is A.
So, A =4 (given data)

Now,

Product of the first five terms of GF’:% X % xAXARXAR? = A°

So, the required product = A5 =4°=1024
=~ The product of first five terms of a GP with its third term 4 is 1024.

Q. 16. In a finite GP, prove that the product of the terms equidistant from the
beginning and end is the product of first and last terms.

Answer : We need to prove that the product of the terms equidistant from the beginning
and end is the product of first and last terms in a finite GP.

Let us first consider a finite GP.

A, AR, AR?....AR"1 AR",

Where n is finite.

Product of first and last terms in the given GP = A.AR"

= A’R" — (a)

Now, nt" term of the GP from the beginning = AR"™! — (1)
Now, starting from the end,

First term = AR"

Lastterm = A

1
ﬁ = Common Ratio

So, an n' term from the end of GP, A, = (AR“)(ﬁ) = AR — (2)



So, the product of n" terms from the beginning and end of the considered GP from (1)
and (2) = (AR™) (AR)

= A2R" = (b)

So, from (a) and (b) its proved that the product of the terms equidistant from the
beginning and end is the product of first and last terms in a finite GP.

a+bx b+ex c+dx,
Q.17.1f a—-bx b-cx c—dx then show that a, b, ¢, d are in GP.

a+bx b+cx | ~. X ) _
Answer :  a—bx . becx (Given data in the question) — (1)

Cross multiplying (1) and expanding,

(a + bx)(b — cx) = (b + cx)(a-bx)

ab — acx + b?x — bex? = ba —b2x + acx — bex?
2b%x = 2acx

b? =ac — (i)

If three terms are in GP, then the middle term is the Geometric Mean of first term and
last term.

—b?=ac
So, from (i) b, is the geometric mean of a and b.
So, a, b, care in GP.

btex _ ¥ Given data in the question) — (2)
b—cx c—dx

Cross multiplying (2) and expanding,

(b + cx)(c — dx) = (c + dx)(b — cx)

bc — bdx + ¢2x — cdx? = cb — ¢2x + bdx — dcx?
2¢2x = 2bdx

¢ = bd — (i)



So, from (ii), c is the geometric mean of b and d.
So, b, c,disin GP.
~a, b, c darein GP.

Q. 18. If aand b are the roots of x>—3x + p =0 and c and d are the roots of x? —
12x + q =0, where a, b, c, d from a GP, prove that (q + p): (Q —p) =17: 15.

Answer : Given data is,
x2—-3x+p=0—(1)

a and b are roots of (1)

So, (x+a)(x+b)=0
X?-(a+b)x+ab=0
So,a+b=3andab=p — (2)
Given data is,
x2—12x+qg=0— (3)

c and d are roots of (1)
So,(x+c)(x+d)=0
x?2-(c+d)x+cd=0
So,c+d=12andcd=q — (4)
a, b, ¢, d are in GP.(Given data)
Similarly A, AR, AR?, AR? also forms a GP, with common ratio R.
From (2),

a+b=3

A+AR=3

3
Z=1+R— (5



From (4),

c+d=12

AR? + AR3 =12

AR? (1 +R) =12 — (6)
Substituting value of (1 + R) in (6).

R=2

Now, substitute value of R in (5) to get value of A,

A=1

Now, the GP required is A, AR, AR?, and AR3

1, 2, 4, 8...is the required GP.
So,

a=1,b=2,c=4,d=8
From (2) and (4),
ab=pandcd=q
So,p=2,and q=32.

q+p cd+ab 34 17
q—-p cd—ab 30 15

So,(g+p):(g—p)=17: 15.

Q. 1. A. Find the sum of the GP :

1+3+9+27+....To7 terms

Exercise 12C



-1
Answer : Sum of a G.P. series is represented by the formula, r-1  when r>1.

‘Sn’ represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n -

Here,
a=1

r = (ratio between the n term and n-1 term) 3+ 1 =3

n=7terms

Sa =1 3;—_11
-5, = 5
= Sl‘.t = ?
=5, = 1093

Q. 1. B. Find the sum of the GP :

1+ '\E +3+ 3\E +.....to0 10 terms

-1
Answer : Sum of a G.P. series is represented by the formula, r-1  when r>1.

‘Sn’ represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n -

Here,

a=1

r = (ratio between the n term and n-1 term) V3 +1= V3 - 1.732

n=10terms



. 3 -1
LS o= 1.1
n \-'3— 1
S — 1.7321°%-1
n y732-1
242,929-1
=J'S = —
n 0.732
241,929
=J'S =
n 0.732

=S =330.504

Q. 1. C. Find the sum of the GP :
0.15+ 0.015 + 0.0015 + .... To 6 terms

1"
Answer : Sum of a G.P. series is represented by the formula, 1-r when |r|<1.

‘Sn’ represents the sum of the G.P. series upto n'" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n -

Here,
a=0.15
r = (ratio between the n term and n-1 term) 0.015 +0.15=0.1

n=6terms



:Sn _ D15 l—D.DDC;DDDI
=S, =0.15 “'giggg
LS, = 16.67

Q. 1. D. Find the sum of the GP :

1—-+

N | =

1 1
yi §+. ..to 9 terms
11—t
Answer : Sum of a G.P. series is represented by the formula, 1-r when |r|<1.

‘Sn’ represents the sum of the G.P. series upto n terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n -

Here,
a=1
r = (ratio between the ntermand n-1term) 2 =~ 2

n=9terms



— =
Sy lxl_{_?l]
14—

TS0 = 1+ =
E

Sp= 5
z

-5, =171

n

Q. 1. E. Find the sum of the GP :

\/§+%+$+ ...... to 8 terms
1—rt

Answer : Sum of a G.P. series is represented by the formula, 1-r when |r|<1.
‘Sn’ represents the sum of the G.P. series upto n'" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n -

Here,

a:"-«"lli

1 1
. e \."'E = -
r = (ratio between the n term and n-1 term) v2 2

n=8terms



n

255
=5, = 2 x 2=
z
e _ [ 255
Sn V2 X 155
. 25542
" Sp = 128

Q. 1. F. Find the sum of the GP :

3
————E—Z+....T06terms

r—1
Answer : Sum of a G.P. series is represented by the formula, r=1  when r>1.

‘Sn’ represents the sum of the G.P. series upto n terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n -

Here,
2
a=-
9
_r.z2_ 32 _ 15
r = (ratio between the ntermandn-1term) 3 "9 2z

n=6terms



2 1.5°-1

5. ==
n 9 1.5-1
2 10.39
=Sp = 7 X -
9 0.5
LS, = 4.62

Q. 2. A. Find the sum of the GP :

ﬁ—ﬁ—3ﬁ+_..tonterms

rt-1

Answer : Sum of a G.P. series is represented by the formula, r-1 when r>1.
‘Sn’ represents the sum of the G.P. series upto n' terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n -

Here,
a= \#E
r = (ratio between the n term and n-1 term) V7 +\21=+3

n terms

=0 . .. .
t s = 47 x X1 [Rationalizing the denominator]

n V3-1
l.,"in— 1 3+ 1
=8, = V7T x—— x =
a3 v
I-1 3+1

:'511 = wﬁ 4 -y
he l.,"?(l\.'ﬁn—l){-.‘.3+l}




Q. 2. B. Find the sum of the GP :

J1 1

1—

Lid

L |

1
52
3 3 ... ton terms

1—r"

Answer : Sum of a G.P. series is represented by the formula, 1-r  when |r|<1.
‘Sn’ represents the sum of the G.P. series upto n' terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n -

Here,

a=1

r = (ratio between the n term and n-1 term) 3

n terms

Q. 2. C. Find the sum of the GP :
l-a+a’-a’+..tonterms (a#1)

rt-1

Answer : Sum of a G.P. series is represented by the formula, r—1 when r#1.
‘Sn’ represents the sum of the G.P. series upto n' terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n -

Here,

a=1



r = (ratio between the nterm and n-1 term) —@ ¥ 1 = —a
n terms

(-a)"-1

—a—1

S5, =1 x

[Multiplying both numerator and denominator by -1]

1—(—a)"
1+a

Sn =

=

Q. 2. D. Find the sum of the GP :
x3+ x>+ x’+.... Tonterms

r* -1
Answer : Sum of a G.P. series is represented by the formula, r-1 when r#1.

‘Sn’ represents the sum of the G.P. series upto nt" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n -

Here,
a=x3
. 3= 3 = x2
r = (ratio between the n term and n-1 term) : =
n terms
Zn

NG —x3x X1

S, =X X =

- g I il

-3 _ow(xt-1)(x"+1)

n (=1 Mx+1)

Q. 2. E. Find the sum of the GP :

X(X +Yy) +x3(x? +y?) + x3(x3+y3) +.... Ton terms
Answer : The given expression can be written as

= (X2 xy) + (x* +x%y2) + (x 6+ x%3) + .... Ton terms

=(x®+x*+x8+ ... tonterms )+ (xy + x?y? + x3y3 + ... ton terms))



i |

S, = a
Sum of a G.P. series is represented by the formula, " r—-1 when r#1. 'Sy’
represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r
represents the common ratio and ‘n’ represents the number of terms.

a= x? first part and xy for the second part
r = (ratio between the n term and n-1 term) x? for the first part and xy for the second part

n terms

201 .
= Xy X
x<—1 xy—1

S, =x7 X

S _ xz{xn—l]{xn+1] xn+J.}rJ1+J._1
=70 (x+1)(x-1) xy—1

Q. 3. Find the sum to n terms of the sequence :

(1) R to n terms
(i) (x +y), 9x2 + xy + y?), (x3 + x2y + xy2 + y3), .... to n terms

Answer : This can also be written as

(x2+ iz+ 2)+(x‘1‘+ %+ 2)+(x5+ iﬁ+2)+ ...... to n term
X X X

(x?+ x*+ x°+ ...tonterms ) + (i+i+i—|— ...to nterms)—l— (2+

x*  x*  x®
-2+ 2+. ....tonterms)

(x*+ x*+ x°+ ...tonterms) + (?Z+?t+?t+ ....to nterms)+ 2n

-1

S a
Sum of a G.P. series is represented by the formula, " r-1  when r#1. ‘Sy’
represents the sum of the G.P. series upto n'" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.




2 1

r = (ratio between the n term and n-1 term) e

n terms
1
- (=)"-1
Snzxzxtz 1+iz —xi—‘l‘ n
w=—1 x E_l
1 n
xz{xn—l]{xn+1] 1 = _1
>n = (x—1) (x+1) =X %=+ 2n
= -
J_]'.I.
_ ox(e-1)(x+1) | gm —1
=>Sn_ (x-1) (x+1) T e T Zn
J_T.I.
_ xz{xn—l]{!{n+1] = -1
:"Sn_ (x—1) (x+1) T {x—l]{x+1]+ 2n
n
2 (x0- 1)(x"+ 1)+ — 1
S0 = 2+ 2n

n (x—1)(x+1)
(i) If we divide and multiply the terms by (x-y)

Ge—y )ty )+ =y ) 5%+ xy+y° )+ Ge—y)( %3+ 2Py+xy®+ ¥ )+ .tonterms
= (x-y)

{ ¥ — }rz}+ {:-;3— y3}+ {x"— }r"}+ .to nterms
= (x—¥)

I[ *+x%+x*+ .tonterms }+ {y2+ }r3+ y4+ wtomn terms}
= ':x_}']

-1

S a
Sum of a G.P. series is represented by the formula, " r-1  when r#1. ‘Sy’
represents the sum of the G.P. series upto n'" terms, ‘a’ represents the first term, ‘r
represents the common ratio and ‘n’ represents the number of terms.

Here,

r = (ratio between the n term and n-1 term) X, y



n terms

xl—1 n_,
R P
S — X—1 V-1
n - .
(x—y)

x2(x0-1) y(yl-1)
g K—1 V-1
= (x—-¥)

Q. 4. Find the sum :

34
<4

Lid

r_hlr#
_h )
WS

5 » .... To 2n terms

Answer : We can split the above expression into 2 parts. We will split 2n terms into 2
parts also which will leave it as n terms and another n terms.

3 2 4 4
(j+ =+ ..to nterms)+ (t+ = T...10 nterms)

1-r®
a
Sum of a G.P. series is represented by the formula, 1-r when |r|<1. 'Sy’

represents the sum of the G.P. series upto n'" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n

Here,
3 4
a=s5"'s
3,3 4 4 11
r = (ratio between the nterm and n-1 term)s2 "~ s ’s2 "5 52’5
n terms
1 n 10
3 1-— 4 1--
S, = - X T+ - X I
=] 1—— 3 1—-
52 5
n n
2 1_i2 4 1--
Sl‘.l. = g * 4 + g X )



=0 g 5
5
_— n
o=l (1)
(5- 1) 1n
s, = Gy (1)
Q. 5. Evaluate :

n
NOTE: In an expression like this = i=1% represents the upper limit, 1

represents the lower limit , x is the variable expression which we are finding out
the sum of and i represents the index of summarization.

10
2. (2+3Y)

(i) n=1

n - -
Z [:k N S(L—lj]
(i) k=1
8
>
(iii) n=1
Answer : We can write this as (2 + 31)+(2+3?) + (2 +3%)+... to 10 terms
= (2+2+2+... to 10 terms) + ( 3+3%+3%+... to 10 terms)
= 2x10 + (3+3%+33+... to 10 terms)
=20 + (3+3%+33+... to 10 terms)

i |

S, = a
Sum of a G.P. series is represented by the formula, * r-1 when r#1. ‘Sy’
represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r
represents the common ratio and ‘n’ represents the number of terms.

Here,
a=3

r = (ratio between the n term and n-1 term) 3



n =10 terms

310 _ 1
Sa=3X S
:>Sn -3 x 590;1‘9—1
=>Sn 3 % 5934-9
_S, = 88572

Thus, sum of the given expression is

=20 + (3+3%+33+... to 10 terms)

=20 + 88572

= 88592

(if) The given expression can be written as,
(2t + 3% + (22 + 321) + .. .to n terms
=(2+ 3%+ (22+ 31) + ...ton terms

=(2+1)+(22+3)+...tonterms

n In
=(2+22+ ..to2terms)+ (L +3 + ... to 2 terms)

i |

S, = a
Sum of a G.P. series is represented by the formula, * r-1 when r#1. ‘Sy’
represents the sum of the G.P. series upto n' terms, ‘a’ represents the first term, ‘r
represents the common ratio and ‘n’ represents the number of terms.

Here,
a=2,1

r = (ratio between the n term and n-1 term) 2, 3

n
2 terms



S, =2 X +1x
n 2-1 3-1
n n
S,=2x 24 1x 2=
= 2

(iif) We can rewrite the given expression as
(5% + 52 + 53+ .. .to 8 terms)

-1

a
Sum of a G.P. series is represented by the formula, r-1 when r>1. ‘Sy’
represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n

Here,

a=5

r = (ratio between the n term and n-1 term) 5
n = 8 terms

5% —1

390625-1
=" 4

390624
_Sa=5Xx —

_S, = 488280

Q. 6. Find the sum of the series :

NOTE: The following terms are not G.P. series, but we can convert them to form
one.

(i)8+88+888+....Tonterms

(ii)3+33+333+....Tonterms

(iii) 0.7 + 0.77 + 0.777 + .... To n terms



Answer : The expression can be rewritten as
[Taking 8 as a common factor]
8(1+ 11 + 111+ ... to n terms)

[Multiplying and dividing the expression by 9]
g
=9 (9 +99+ 999 + ... to n terms)

((10-1) + (100-1) + (1000-1) + ... ton terms )

((10+ 100 + 1000 + ... tonterms) — ( 1+1+1+ ... to n terms)

((10+ 100 + 1000 + ... to n terms) — n)

-1

. a
Sum of a G.P. series is represented by the formula, r-1 whenr>1. ‘Sy’
represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r
represents the common ratio and ‘n’ represents the number of terms.

n

Here,
a=10
r = (ratio between the n term and n-1 term) 10

n terms

~ The sum of the given expression is

a
=9 ((10+ 100 + 1000 + ... to n terms) — n)



g 10%1_1p
———n

=9 ( 9 )

(if) The given expression can be rewritten as
[taking 3 common |

=3(1+11+111+ ...to n terms)

[Multiplying and dividing the expression by 9 ]

3
= 9 (9+99+999+ ... to n terms )

1
0| ua

((10-1) + (100-1) + (1000-1) + ... to n terms )

3
9 ((10+100+1000+ ...to n terms ) — (1+1+1+ ... to n terms) )

3
e

((10+100+1000+ to n terms) — n)

-1

a
Sum of a G.P. series is represented by the formula, r-1 when r>1. ‘Sy’
represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n

Here,

a=10

r = (ratio between the n term and n-1 term) 10
n terms

s —10 x 271
no 10—1

n_
S, =10 x ——

=

100+ 19
=B 9

=~ The sum of the given expression is



3
= 9 ( (10+100+1000+ to n terms) — n )

100+1_ 1¢

(— e -n)

1
0| ua

(iii) We can rewrite the expression as
[taking 7 as a common factor]
=7(0.1+0.11+0.111+ ... to n terms)

[multiplying and dividing by 9 ]

7
9 (0.9+0.99+0.999+ ... to n terms )

7
el

((1-0.1)+(1-0.01)+(2-0.001)+ ... to n terms)

7
e

((1+1+1+ ... to n terms )—(0.1+0.01+0.001+... to n terms ))

7
9 (n—(0.1+0.01+0.001+ ... to n terms ) )
1—r"

a
Sum of a G.P. series is represented by the formula, 1-r ~when |r|<1.‘Sy’
represents the sum of the G.P. series upto n'" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n

Here,
a=0.1

r = (ratio between the n term and n-1 term) 0.1

n terms
« _oq .y LT01
=01 X
n 1-0.1
40
S, =01 x —=
= 0.9

[multiplying both numerator and denominator by 10]



7

=9 (n—(0.1+0.01+0.001+ ... to n terms ) )
7 1-04"

=o(n-( 9 ))

Q. 7. The sum of n terms of a progression is (2" —1). Show that it is a GP and find
its common ratio.

Answer : In this question, we will try to rewrite the given sum of the progression like the
formula for the sum a G.P. series.

It is given that Sp = (2" - 1)

The formula for the sum of a G.P. series is,

(En_ 1) _ arn_ 1
r—1

n_ o |

1 x (2"-1) _ .. 1
= 2-1 r—1

By corresponding the numbers with the variables, we can conclude

a=1

r=2

The G.P. series will therefore look like = 1,2,4,8,16,...... to n terms

~ The given progression is a G.P. series with the common ration being 2.

Q. 8.In a GP, the ratio of the sum of the first three terms is to first six terms is 125
: 152. Find the common ratio.



r* -1
Answer : Sum of a G.P. series is represented by the formula, r—1 when r#1.

‘Sn’ represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n -

r*—1

. a x
Sum of first 3 terms = r-1

rf—1

Sum of first 6 terms = a X r—1

« rd—1

a _

— =l — 125
TD_J_ —_

. ax 152
r—1

(r?-1) 125

—(rf-1} 152

= 152r3 — 152= 125r%-125

= 125r6-152r3-125+152 = 0

= 125r6-152r3+27=0

= 125r6 - 125r3 - 27 + 27 =0
= (125r2 - 27) (r’-1)=0

Either 125r3-27=0o0rr3-1=0

Either 125r3=27 or r3=1

27
Either r3 = 125 0r r=1

3
Either r=5 or r=1

Sincer# 1 [ifris 1, all the terms will be equal which destroys the purpose ]

oo

A —
Q. 9. Find the sum of the geometric series 3+ 6 +12 + ... + 1536.

Answer : Tn represents the n" term of a G.P. series.



r=6+3=2
Tn=ar"?

=1536 = 3 x 2™1
=1536+3=2"+2
=1536+3x2=2"
=1024 = 2"

=210 = on

~n=10

-1

a
Sum of a G.P. series is represented by the formula, r—-1 whenr>1. ‘Sp
represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n

Here,

a=3

r=2

n=10terms
210 3

51‘-‘ =3 X 2-1

.S, =3 x(1024— 1)
_S, =3 x 1023
.S, = 3069

Q. 10. How many terms of the series 2 + 6 + 18 + .... + must be taken to make the
sum equal to 728?

rt-1

Answer : Sum of a G.P. series is represented by the formula, r-1 when r>1.
‘Sn’ represents the sum of the G.P. series upto n'" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n -




Here,
a=2

r = (ratio between the n term and n-1 term)6 +2 =3

Sn =728
728 =2 x 12
A i-1
_728=2 X 3“;
_728=3"—1
_728+1=3"
_729 = 3"
_36=3n"

.n=6

~ 6 terms must be taken to reach the desired answer.

Q. 11. The common ratio of a finite GP is 3, and its last term is 486. If the sum of
these terms is 728, find the first term.

Answer : ‘Tn’ represents the n" term of a G.P. series.
Tn=ar"?

=486 = a(3)"!

=486 =a(3"+ 3))

=486 x 3 =a(3")

=1458 =a(3") ......... (i)



-1

Sn= a
Sum of a G.P. series is represented by the formula, r—-1  when r#1. ‘Sy’

represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

n—

728 =a x ——*
ai-1
n_

728 —a X -
= 2

=728x2=a(3"-a...... [Putting a(3") = 1458 from (i)]
=1456 = 1458 -a

=1456-1458 = -a

=-2=-a [Multipying both sides by -1]

>a=2

Q. 12. The first term of a GP is 27, and its 81" term is %. Find the sum of its first 10
terms.

Answer : ‘Tn’ represents the n' term of a G.P. series.

Th=ar™

— =27 1%}

=81
1
— =27 x1’
=81
1 1 7
=81 27
1
— 7
=2187



1P
Sn =
Sum of a G.P. series is represented by the formula, 1-r when |r|<1. ‘Sy’
represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r

represents the common ratio and ‘n’ represents the number of terms.

Here,
a=27

1
r = (ratio between the n term and n-1 term) 3

n =10 terms

S, =27 X —i

39022

=
3935324
S, =27 X
= 19683
395324
S1‘.|. =
729

-1 1 . :
Q. 13. The 2" and 5" terms of a GP are - and Te respectively. Find the sum of n
terms GP up to 8 terms.

Answer : 2" term = ar?l = ar?
50 term = ar>! = art

Dividing the 5" term using the 3™ term



1—r"

a
Sum of a G.P. series is represented by the formula, 1-r  when |r|<1. 'Sy’
represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r
represents the common ratio and ‘n’ represents the number of terms.

n

n=8terms

=

255

__ =g

Sn - 8
= 2
170

Sn I
258

1 1 . .
Q. 14. The 4" and 7" terms of a GP are 7 and P respectively. Find the sum of n
terms of the GP.

1
Answer : 4hterm = ar*l = ard = 27

1
7h term = ar’1= arb = 729

Dividing the 7" term by the 4™ term,



ar3 = 27 [putting from eqn (i) ]
R

a27=27

~a=1

1—r"

. a
Sum of a G.P. series is represented by the formula, 1-r  when |r|<1. 'Sy’
represents the sum of the G.P. series upto n' terms, ‘a’ represents the first term, ‘r
represents the common ratio and ‘n’ represents the number of terms.

n

Here,

a=1

n -

1n
1__
— 3
Sn_ 2
= 3
1
S — 3 (1-31)
n -
= 2
1
S = B_En—l
n - 2

Q. 15. A GP consists of an even number of terms. If the sum of all the terms is 5
times the sum of the terms occupying the odd places, find the common ratio of
the GP.



Answer : Let the terms of the G.P. be a, ar, ar?, ar, ..., ar™?, ar"!

-1
Sum of a G.P. series is represented by the formula, Sp= r—-1 , when r#1. 'Sy’
represents the sum of the G.P. series upto n" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

ri—1
Thus, the sum of this G.P. series is Sp = 2 r—1

The odd terms of this series are a, ar?, ar?, ..., ar"?2

{Since the number of terms of the G.P. series is even; the 2" |ast term will be an odd
term.}

Here,

n

No. of terms will be 2 as we are splitting up the n terms into 2 equal parts of odd and
even terms. {since the no. of terms is even, we have 2 equal groups of odd and even
terms }

Sum of the odd terms =

n

r2(z) —1

S, =a x
n 112_1

S, —a x -1
on T & X E e

By the problem,

l.1‘1_1 rn_ 1
a =5x a x

r—1 (r—1)(r+1)
= - (r+1)
=>r+1=5
=>.r1r=4

Thus, the common ratio (r) = 4



Q. 16. Show that the ratio of the sum of first n terms of a GP to the sum of the
.1
terms from (n + 1)th to (2n)th term is =

rf—1
Answer : Sum of a G.P. series is represented by the formula, S, = a r—1 , when r#1.
‘Sn’ represents the sum of the G.P. series upto n'" terms, ‘a’ represents the first term, ‘r’
represents the common ratio and ‘n’ represents the number of terms.

Thus, the sum of the first n terms of the G.P. series is, Sn = r—1
Sum of (n+1)" term to 2n™" term

= Sum of the first 2nth term — the sum of 15t term to nth term

1-.2]1_1 1,]1_1

d
= r-1 - r-1

(ar®®— a)—(ar-a)

= r—1

31,2]1_ a— Hl‘n+ a

= r—1

arn{ -1 ]

= r—1

The ratio of the sum of first n terms of the G.P. to the sum of the terms from (n + 1) to
(2n)™ term

ri—y
a
arlj ri—7

- r—=1

[Cancelling out the common factors from the numerator and denominator = a, (r-1),

(M-1)]

Hence Proved.

Exercise 12D



Q. 1. What will 15625 amount to in 3 years after its deposit in a bank which pays
annual interest at the rate of 8% per annum, compounded annually?

Answer : To find: The amount after three years
Given: (i) Principal — 15625
(i) Time — 3 years

(i) Rate — 8% per annum

A=P(1+ L)t

Formula used: 100
A= 156251 8 ’

= * 100
A=15625 108 ’

- 100
A =19683
Ans) 19683

Q. 2. The value of a machine costing 80000 depreciates at the rate of 15% per
annum. What will be the worth of this machine after 3 days?

Answer : To find: The amount after three days
Given: (i) Principal — 80000

(i) Time — 3 days

(i) Rate — 15% per annum

Deduction=P xR x T

= 80000 x 1> X 3
B 100 365

= 98.63

The final amount after deduction = 80000 — 98.63



=79901.37

The value of the machine after 3 days is Rs. 79901.37

Q. 3. Three years before the population of a village was 10000. If at the end of
each year, 20% of the people migrated to a nearby town, what is its present
population?

Answer : To find: Present population of the village

Given: (i) Three years back population - 10000

(ii) Time — 3 years

(i) Rate — 20% per annum

Number of people migrated on the very first year is 20% of 10000

10000x20

= 100 =2000

People left after migration in the very first year = 10000 — 2000
= 8000

Number of people migrated in the second year is 20% of 8000

800020

~ 100 =1600

People left after migration in the second year = 8000 — 1600
= 6400

Number of people migrated in the third year is 20% of 6400

©400x 20
100

=1280
People left after migration in the third year = 6400 — 1280
=5120

Ans) The present population is 5120



Q. 4. What will 5000 amount to in 10 years, compounded annually at 10% per
annum? [Given (1.1)1° = 2.594]

Answer : To find: The amount after ten years
Given: (i) Principal — 5000
(i) Time — 10 years

(i) Rate — 10% per annum

A=P(1+ L)t
Formula used: 100

10

A=5000(14 22
A= + 100

a=5000 [ 119 N
—hA= 100

=A=5000(1.1)1°
=A=5000x2.594
=A=12970

Ans) The amount after years will be Rs.12970

Q. 5. A manufacturer reckons that the value of a machine which costs him
156250, will depreciate each year by 20%. Find the estimated value at the end of 5
years.

Answer : To find: The amount after five years

Given: (i) Principal — 156250

(i) Time — 5 years

(i) Rate — 20% per annum

t
A=P(1- —
Formula used: ( 100)



5

A=156250(1- 2
—hA= 100

A=156250 (20 5
—h= 100

=A=156250(0.8)°
=A=156250x0.32768
=A=51200

Ans) The amount after five years will be Rs.51200

Q. 6. The number of bacteriain a certain culture doubles every hour. If there were
50 bacteria present in the culture originally, how many bacteria would be present
at the end of (i) 2"9 hour, (ii) 5" hour and (iii) nth hour?

Answer : To find: The number of bacteria after

(i) 2" hour

(ii) 5 hour

(iii) nth hour

Given: (i) Initially, there were 50 bacteria

(i) Rate — 100% per hour

A=P(1+ =)
The formula used: 100

(i) For 2" hour

: 1002
- No. of bacter|a=50(1+ ﬁ)

_, No. of bacteria=50(1+ 1)?

_, No. of bacteria=50(2)?



_, No. of bacteria=50x4
_, No. of bacteria=200

(ii) For 5™ hour

: 100>
- No. of bacter|a=50(1+ ﬁ)

_, No. of bacteria=50(1+ 1)°
_, No. of bacteria=50(2)>

No. of bacteria=50x32

=

No. of bacteria=1600

=
(i) For nt hour
100)”

N No. of bacteria=50(1+ 100

_, No. of bacteria=50(1+ 1)"

_, No. of bacteria=50(2)"

_ No. of bacteria=2"50

Ans) Number of bacteria in a 2" hour will be 200, the number of bacteria in a 5" hour

will be 1600 and number of bacteria in an nt" hour will be 2750

Exercise 12E
Q. 1l.Ifp,q, rarein AP, then prove that pth, qth and rth terms of any GP are in GP.
Answer : To prove: p', g and r'" terms of any GP are in GP.
Given: (i) p, g and r are in AP

e T =ar™!?
The formula used: (i) General term of GP, " n



Asp, q,rarein A.P.
= q—p =r—-qg=d=common difference ... (i)

Consider a G.P. with the first term as a and common difference R

. P
Then, the pt" term will be @F

-1
The gt term will be @ r

r-1
The rth term will be @F

Considering p" term and g term

q term ard!
= —r = -
p  term” arPl

th
. q-~ term _po-1-pt1
pth term
th term
q =rq_p
pth term

Fromeqgn.()g—p=d

qterm

=———=r
pth term

Considering g term and rt" term

h -
r term ar!
= th = _1
q term ard

.th
! term _r-1g+1
qth term
r®term
= — =9
qth term

Fromeqgn.()r—-q=d



rt term

d
= =r
qth term

We can see that p", g™ and r'" terms have common ration i.e re
Hence they are in G.P.

Hence Proved

Q. 2.1f a, b, c arein GP, then show that log a", log b", log c" are in AP.
Answer : To prove: log a", log b", log c" are in AP.

Given: a, b, c are in GP

Formula used: (i) logab =loga+log b

As a, b, carein GP

= b?=ac

Taking power n on both sides

= b?" = (ac)"

Taking log both side

= logb?" = log(ac)"

= logb?" = log(a"c")

= 2logb" = log(a") + log(c")

Whenever a,b,c are in AP then 2b = a+c, considering this and the above equation we
can say that log a", log b", log c" are in AP.

Hence Proved

1 1 1
log L lﬂﬁblll log JAn
L= , - — are

Q. 3.Ifa, b, c are GP, then show that n AP.

1 1 1

r
Answer : To prove: log,m logym™ 10g:.mM e in AP,




Given: a, b, carein GP

1 —Iog a = log a
Formula used: (i) '°9z™ m log m
As, a, b, carein GP
b_¢
=a b
In::ugE = log=
Taking log both side 3 b
=logb-loga=logc—logb
= 2logb=loga+logc
Dividing by log m
loghy _ loga logc
. 2 (Iug m) ~ logm logm
= _loga
. 2log _b=log_a+log_c (As, log_.a = log m)

1 1 1 1
2 ( ) = + (As =log a)
N log, m log m log.m logm m

Whenever any number a,b,c are in AP then 2b = a+c, considering this and the above
1 1 1

equation we can say that '°%a", logym” 100:M 510 in AP

Hence proved

Q. 4. Find the values of k for which k + 12, k — 6 and 3 are in GP.
Answer : To find: Value of k

Given: k + 12, k-6 and 3 are in GP

Formula used: (i) when a,b,c are in GP b2 = ac

As, k+ 12, k—6and 3 are in GP

= (k—6)?>=(k +12) (3)



= k?-12k + 36 =3k + 36

=> k?-15k=0

=>k((k-15)=0

=>k=0,0rk=15

Ans) We have two values of k as 0 or 15

Q. 5. Three numbers are in AP, and their sum is 15. If 1, 4, 19 be added to them
respectively, then they are in GP. Find the numbers.

Answer : To find: The numbers

Given: Three numbers are in A.P. Their sum is 15
Formula used: When a,b,c are in GP, b? = ac

Let the numbersbea-d,a,a+d

According to first condition

atd+a+a—-d=15

= 3a=15

>a=5

Hence numbersare 5-d, 5,5 +d

When 1, 4, 19 be added to them respectively then the numbers become —
5-d+1,5+4,5+d+19

=6-d,9,24+d

The above numbers are in GP

Therefore, 92 = (6 — d) (24 + d)

= 81 = 144 — 24d +6d — d?

= 81 =144 — 18d — d?

= d?+18d-63=0



= d?+21d-3d-63=0

=>d(d+21)-3(d+21)=0

=>(d-3)(d+21)=0

=>d=3,0rd=-21

Taking d = 3, the numbers are
5-d,5,5+d=5-3,5,5+3

=2,58

Taking d = -21, the numbers are

5-d,5 5+d=5-(-21),5,5 + (-21)

= 26,5, -16

Ans) We have two sets of triplet as 2, 5, 8 and 26, 5, -16.
Q. 6. Three numbers are in AP, and their sum is 21. If the second number is
reduced by 1 and the third is increased by 1, we obtain three numbers in GP. Find
the numbers.

Answer : To find: Three numbers

Given: Three numbers are in A.P. Their sum is 21
Formula used: When a,b,c are in GP, b? = ac

Let the numbersbea-d,a,a+d

According to first condition

a+d+a+a-d=21

= 3a=21

>a=7

Hence numbersare 7-d, 7,7 +d

When second number is reduced by 1 and third is increased by 1 then the numbers
become —



7-d,7-1,7+d+1
=>7-d,6,8+d

The above numbers are in GP
Therefore, 62 = (7 — d) (8 + d)

= 36 =56 + 7d — 8d — d?
=>d’+d-20=0
=d?’+5d-4d-20=0
=>d(d+5)-4(d+5)=0
=>(d-4)(d+5)=0
=>d=4,0rd=-5

Taking d = 4, the numbers are
7-d,7,7+d=7-4,7,7+4
=3,7,11

Taking d = -5, the numbers are
7-d,7,7+d=7-(5),7,7 + (-5
=12,7,2

Ans) We have two sets of tripletas 3, 7, 11 and 12, 7, 2.

Q. 7. The sum of three numbers in GP is 56. If 1, 7, 21 be subtracted from them
respectively, we obtain the numbers in AP. Find the numbers

Answer : To find: Three numbers

Given: Three numbers are in G.P. Their sum is 56
Formula used: When a,b,c are in GP, b2 =ac

Let the three numbers in GP be a, ar, ar?

According to condition :-



a+ar+ar>=56

a(l+r+r?)=56... (i)

1, 7, 21 be subtracted from them respectively, we obtain the numbers as :-
a—-l,ar—7,ar?-21

According to question the above numbers are in AP
s>ar—-7—-(a-1)=ar’-21-(ar-7)
Sar—-7-a+l=ar’-2l-ar+7
>ar—-a-6=ar’>—ar—14

=>8=ar’-2ar+a

>8=a(r?-2r+1)

Multiplying the above eqgn. with 7

=56 =7a(r*—2r+1)
sSal+r+r)=7a(r’-2r+1)
S1+r+rP=7r2-14r+7

>6r2-15r+6=0

=>6rP-12r-3r+6=0

=>6r(r-2)-3(r-2)=0

= (6r—3)(r—2)=0

1
r= —
Putting 2 in eqn. (i)

a(l+r+r? =56



The numbers are a, ar, ar?

- 1 1

= 3/, 32x% 5 32>(;
= 32,16, 8

Putting r = 2 in egn. (i)

a(l+r+r®) =56

a(1+2 + 2?)=56

a(l+2+4)=56

a(7)=56

a=8

The numbers are a, ar, ar?
- 1 1

= 32,32 > BZX;

= 8, 16, 32

Ans) We have two sets of triplet as 32, 16, 8 and 8, 16, 32.

az+ab+b2_ b+a
Q.8.Ifa, b, c arein GP, prove that ab+bc+tca  c+b,




a2+ab+b® _ b+a
Answer : To prove: ab+bc+ca  c+b

Given: a, b, c are in GP
Formula used: When a,b,c are in GP, b2 = ac
a, b, carein GP,
= b%=ac... (i)
= b=vac_
a2+ab+b?
Taking LHS = ab+bc+ca
Substituting the value b? = ac from eqgn. (i)

a+ab+ac

LHS = ab+bc+b?

a(a+b+c)
~ b(atb+c)

=
;‘ﬂ_

b

Substituting the value b =V aC from eqgn. (i)
d

=
vac

N

+d

v

ol

[a++/C
Multiplying and dividing with (V3+€)

\."E(\."E'l‘ \."E)
\,,."'E( \,."'E'l' \.."'E)




(a++/ac
= {\-'E"‘C}

ath
= b+c = RHS

Hence Proved

Q.9.1f (a=D), (b —c), (c —a) are in GP then prove that (a+ b +c)?=3(ab + bc +
ca).

Answer : To prove: (a+ b +c)? =3(ab + bc + ca).
Given: (a—Db), (b —-c), (c—a) arein GP

Formula used: When a,b,c are in GP, b? = ac

As, (a—Db),(b-c),(c—a)arein GP
=>(b-c)’=(a-b)(c-a)

= b?-2cb + c2=ac—-a?-bc +ab
=>a’+b?+c?-bc—ac—-ab=0

Adding 3(ab + bc + ac) both side

= a’+b?+c?—bc—ac—ab+ 3(ab+ bc + ac) = 3(ab + bc + ac)
= a’+b?+ c? + 2bc + 2ac + 2ab = 3(ab + bc + ac)
= (a+b+c)>=3(ab + bc + ac)

Hence Proved

Q. 10. If a, b, c are in GP, prove that

(i) a(b? + c?) =c(a? + b?)

1 1 1

-

i @b b (b=

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



(iv) a’> b
Answer : (i) a(b? + ¢?) = c(a? + b?)

To prove: a(b? + ¢?) = c(a? + b?)

Given: a, b, c are in GP

Formula used: When a,b,c are in GP, b2 = ac
When a,b,c are in GP, b? = ac

Taking LHS = a(b? + ¢?)

= a(ac + c¢?) [b? = ac]

= (a%c + ac?)

=c(a? + ac)

= c(a? + b?) [b? = ac]

= RHS

Hence Proved

1 1 1
E)T ¥ o)

o

(if)
To prove: a(b? + ¢?) = c(a? + b?)

Given: a, b, c are in GP

Formula used: When a,b,c are in GP, b? = ac

Proof: When a,b,c are in GP, b2 = ac

1 1

(@269 T b2

Taking LHS =



2

= (bz_czj [b = -:]C]

Hence Proved

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

To prove: (a + 2b + 2c)(a— 2b + 2¢) = a® + 4¢?
Given: a, b, c are in GP

Formula used: When a,b,c are in GP, b2 = ac
Proof: When a,b,c are in GP, b? = ac

Taking LHS = (a + 2b + 2c)(a — 2b + 2¢)

= [(a + 2¢) + 2b] [(a + 2¢) — 2b]

= [(a + 2¢)? - (2b)?] [(a + b) (a — b) = a%? — b?]
= [(a? + 4ac + 4c¢?) — 4b?)

= [(@® + 4ac + 4¢?) — 4b?] [ b? = ac]

= [(a? + 4ac + 4c¢? — 4ac]

= a?+4c? = RHS



Hence Proved

222 (1, 1 1% _3 .3, _3
a‘b’c (33+ t|3+c3)—a +b”+c

(iv)

aZb*c? (%+ %+%)=a3+b3+c3
To prove: a b” ¢

Given: a, b, carein GP
Formula used: When a,b,c are in GP, b? = ac

Proof: When a,b,c are in GP, b2 = ac

Ez bzcz (b3c3+33c3+ a’ bS)

Taking LHS = a¥b’c3

3. 3 3.3 33
:;_(bc+ac+ab)

abc

(bzbc3+[ac)2ac+a3b2b)
=
abc

2
(acbc3+{b2} ac +atach
=
abc

) [b? = ac]

(acbc3+b35 bc +a3acb)
=
abc

3
=>(a3 b CB)
+tho+ = RHS
Hence Proved

Q.1l1l.Ifa, b, c,d arein GP, prove that

() (b+c)b+d)=(c+a)c+a)
ab —cd _a+c

(ii) 1'13 —Cz b
(iiy(@a+b+c+d)?=(a+Db)2+2(b +c)’+(c+d)?



Answer : (i) (b+c)(b+d)=(c+a)c+a)
To prove: (b +c)(b +d)=(c+a)(c+a)
Given: a, b, c, d are in GP

Proof: When a,b,c,d are in GP then

b ¢ d

=—= —= —

a b c
From the above, we can have the following conclusion
=>bc=ad... (i)
= b?=ac ... (i)
= c2=bd ... (iii)
Taking LHS = (b + c)(b + d)
= b2+ bd + bc + cd
Using eqn. (i) , (ii) and (iii)
—ac+c?+ad+cd
=c(a+c)+d(a+c)
=(a+c)(c+d
Hence Proved

ab-cd _ a+c
(iyb*-c2— b

ab-cd _ atc

To prove: b*-c2~ b

Given: a, b, c,d arein GP

Proof: When a,b,c,d are in GP then



From the above, we can have the following conclusion
=>bc=ad... (i)

= b?=ac ... (i)

= c2=hd
¢
Sd=b (i)

ab-cd
Taking LHS = b*-c2

2
c
ab-c 5

= b*-c2 [From eqn. (iii)]

— bE_Cz

ah?- 3
= b(b*-c?)

EIEC' C3

= bac-bc? [From eqn. (ii)]

c(a?- )
b(ac-c?)

cla-c) {(a+c)
— blac-c?)

(ac-c?) (a+c)
—  b(ac-c?)

{a+c)
= b




= RHS

Hence Proved

(i) @+b+c+d)?=(a+b)?+2(b+c)>+(c+d)?
Toprove: (a+b+c+d)?=(a+b)?>+2(b+c)+(c+d)?
Given: a, b, c, d are in GP

Proof: When a,b,c,d are in GP then

b ¢ d

=—= —= —

a b c
From the above, we can have the following conclusion
= bc=ad ... (i)
= b?=ac ... (i)
= c2=bd ... (iii)
Taking LHS = (a+ b +c + d)?
=>(a+b+c+d)(a+b+c+d)
=>a?+ab+ac+ad+ba+b?+bc+bd+ca+cb+c?+cd+da+db+dc+d?
On rearranging
= a?+ab+ba+b?+ac+ad+bc+hbd+ca+cb+c?+cd+da+db+dc+d?
On rearranging
> (a+b)y?+ac+ad+bc+bd+ca+cb+da+db+c?+cd+dc+d?
On rearranging
= (a+b)’+ac+ad+bc+bd+ca+cb+da+db+(c+d)?
On rearranging
= (a+b)’+ac+ca+ad+bc+cb+da+bd+db+(c+d)?

Using eqn. (i)



=> (a+b)?>+ac+ca+bc+bc+bc+bc+bd+db+(c+d)?
Using eqn. (i)

> (@+b)?+b?+b?+bc+bc+bc+bc+bd+db+(c+d)?
Using eqn. (iii)

=> (a+b)2+2b2+4bc+c?+c?+(c+d)?

On rearranging

= (a+b)? + 2b% + 4bc + 2¢2 + (c + d)?

= (a+b)?+2[b%?+2bc+c?]+(c+d)?

= (a+b)?+2(b+c)?+(c+d)?

= RHS

Hence proved

1 1 1

Q.12.1fa, b, c are in GP, prove that (27) (20) (b¥¢) gein AP,

1 1 1
Answer : To prove; (3+b) © (2b)" (b+c) gre jn AP

Given: a, b, carein GP
Formula used: When a,b,c are in GP, b2 = ac

When a,b,c are in GP, b2 = ac

1 1
Taking (@+b) and (b+c)

1 1
@a+b) T (b+o)

b+c+a+b
= (a+bi{b+c)



a+c+2b

:>ab+ac+b2+bc

a+c+2b
= ab+b?+b%+bc [b2=ac]

a+c+2b

:>ab+2b2+bc

a+c+2b
= bl{a+c+2b)

1
= b
1
x R
= 2 2b
1 1 1
=2X —
We can see that (3+b} ~ (b+c) 2b
1 1 1

Hence we can say that (@+B) * (2b)" (b+c) gre in AP.
Q.13.If a, b, c are in GP, prove that a?, b?, c? are in GP.
Answer : To prove: a2, b?, ¢ are in GP

Given: a, b, c are in GP

Proof: As a, b, c are in GP

=>b%=ac... (i)

Considering b?, c?

D‘ln
(2% IS

= common ratio =r

2

> ac [From eqn. (i)]



Considering a2, b?

|:|2

a = common ratio = r

ﬁ
= a2 [From eqn. ()]

s
= a

=r
We can see that in both the cases we have obtained a common ratio.
Hence a?, b?, c? are in GP.

Q. 14.1f a, b, c are in GP, prove that a3, b3, c3are in GP

Answer : To prove: a3, b3, ¢® are in GP

Given: a, b, c are in GP

Proof: As a, b, c are in GP

= b?=ac

Cubing both sides

= (bzf =(ac)?

3@~ b® = common ratio = r
From the above equation, we can say that a3, b3, c® are in GP
Q. 15.If a, b, c are in GP, prove that (a? + b?), (ab + bc), (b? + c?) are in GP.
Answer : To prove: (a2 + b?), (ab + bc), (b? + ¢?) are in GP
Given: a, b, c are in GP

Formula used: When a,b,c are in GP, b2 = ac



Proof: When a,b,c are in GP,

b?=ac... (i)

Considering (a2 + b?), (ab + bc), (b% + ¢?)

(ab + bc)? = (a?b? + 2ab?c + b%c?)

= (a%b? + ab?c + ab?c + b%c?)

= (a%b? + b* + a2c? + b2c?) [From eqn. (i)]

= [b? (@® + b?)+ c* (a2 + b?)]

(ab + bc)? = [(b* + ¢?) (a* + b?)]

From the above equation we can say that (a? + b?), (ab + bc), (b? + ¢?) are in GP
Q. 16.1f a, b, c, d are in GP, prove that (a? — b?), (b? —c?), (c?-d?) are in GP.
Answer : To prove: (a? — b?), (b? — ¢?), (c? — d?) are in GP.

Given: a, b, c are in GP

Formula used: When a,b,c are in GP, b? = ac

Proof: When a,b,c,d are in GP then

b ¢ d

=—= —= —

a b c
From the above, we can have the following conclusion
= bc=ad ... (i)
= b?=ac ... (ii)
= c?=bd ... (iii)
Considering (a2 — b?), (b? — c?), (c? - d?)
(a2 — b?) (c? — d?) = a?c? — a%d? — b%c? + b?d?
= (ac)’ — (ad)? - (bc)? + (bd)?

From eqgn. (i) , (ii) and (iii)



= (0?2 - (bc)? - (be)? + (22

= b*-2b%c? + ¢*

(@ = b?) (c? — d?) = (b? - c?)?

From the above equation we can say that (a? — b?), (b? - ¢?), (c? - d?) are in GP

Q.17.1fa, b, c,d arein GP, then prove that

1 1 1
(707) (o7+%) ()

arein GP

1 1 1
(a2+b2] ! (b2+c2] ! (c2+d2]

Answer : To prove: are in GP.
Given: a, b, c,d arein GP
Proof: When a,b,c,d are in GP then

b ¢ d

=—= —= —

a b «c
From the above, we can have the following conclusion
=>bc=ad... (i)

= b?=ac ... (i)

= c2=bd ... (iii)
1 1 1
Considering (3246%) " (6%+2) " (c2+d”)
L _x 1 1
(a2+6%) " (2+d) _ 2272202 b2 0202

1
— (ac)?+(ad)2+(bc)2+(bd)?

From eqn. (i) , (i) and (iii)



1
_ (62) e +b2+ ()

1
— b+ 2b%2 4t

1 1 1
(az+b2] (c2+d2]

1 1 1
{a2+b2] ! (b2+c2] ! {c2+d2]

From the above equation, we can say that are in GP.
Q. 18.If (p2+q?), (pg + qr), (g + r?) are in GP then prove that p, g, r are in GP
Answer : To prove: p, g, r are in GP

Given: (p? + ¢?), (pg + qr), (g2 + r?) are in GP

Formula used: When a,b,c are in GP, b? = ac

Proof: When (p2 + ¢?), (pq + qr), (g2 + r?) are in GP,

(pg +an)? = (p? + 0?) (02 + 1?)

P?0? + 2pgPr + 22 = p?? + pr* + g + gr?

2pg’r = pr* + g*

poPr + pg?r = p?r? + g

poPr - g* = pr? - po?r

9%(pr — g?) = pr (pr — o)

9% =pr

From the above equation we can say that p, g and r are in G.P.

Q. 19.Ifa, b, c arein AP, and a, b, d are in GP, show that a, (a - b) and (d —c) are
in GP.

Answer : To prove: a, (a—b) and (d — c) are in GP.

Given: a, b, carein AP, and a, b, d are in GP



Proof: As a,b,d are in GP then
b2=ad ... (i)

As a, b, care in AP

2b=(a+c) ... (ii)

Considering a, (a—b) and (d — c)
(a—b)2=a%?-2ab +b?

=a’ - (2b)a + b?

From eqn. (i) and (ii)
=a’—(a+c)a+ad
=a?-a’-ac+ad

=ad-ac

(@a-b)’=a(d-c)

From the above equation we can say that a, (a —b) and (d — c) are in GP.

Q.20.Ifa, b,carein AP, and a, x, b and b, y, ¢ are in GP then show that x2, b?,
yZare in AP.

Answer : To prove: x?, b?, y? are in AP.

Given: a, b, carein AP, and a, x, band b, y, c are in GP
Proof: As, a,b,c are in AP

=>2b=a+c... (i)

As, a,x,b are in GP

= x2=ab ... (i)

As, b,y,c are in GP

= y?=bc ... (iii)

Considering x2, b2, y2



X2 +y? = ab + bc [From eqn. (ii) and (iii)]
=b(a+c)

= b(2b) [From eqn. (i)]

X2 +y2 = 2b?

From the above equation we can say that x?, b?, y? are in AP.

Exercise 12F

Q. 1. Find two positive numbers a and b, whose
(i) AM =25 and GM =20

(i AM =10 and GM =8

Answer : (i) AM = 25 and GM =20

To find: Two positive numbers a and b

Given: AM =25 and GM =20

a+h
L . aandb=—
Formula used: (i) Arithmetic mean between 2

_ 2R
(i) Geometric mean between @ @nd b=vab

_ 2t
Arithmetic mean of two numbers
a+b
- =25
=>a+b=50
=>b=50-a... (i)
=vab

Geometric mean of two numbers
- \/ab=20

= ab=400



Substituting value of b from eqn. (i)
a(50 —a) =400

= 50a — a? = 400

On rearranging

= a’-50a+400=0

= a?—40a —10a + 400

= a(a—40)-10(a—40)=0

= (a-10)(a—40)=0

= a =10, 40

Substituting, a = 10 Or a = 40 in egn. (i)
b=400rb=10

Therefore two numbers are 10 and 40
(i) AM = 10 and GM = 8

To find: Two positive numbers a and b

Given: AM=10and GM =8

aandb= 2P
Formula used: (i) Arithmetic mean between 2

_ 2R
(i) Geometric mean between @ and b=vab

a+b
Arithmetic mean of two numbers . 2
a+b
—=10
2
=>a+hb=20

=a=20-b... (i)



- =+vab
Geometric mean of two numbers

:bJEE:E
= ab=64

Substituting value of a from eqn. (i)
b(20 —b) =64

= 20b - b?=64

On rearranging

= b?-20b+64=0

= b?-16b—-4b + 64
=>b(b-16)-4(b-16)=0
=>((b-16)(b-4)=0

=>b=16,4

Substituting, b = 16 Or b = 4 in egn. (i)
a=40rb=16

Therefore two numbers are 16 and 4
Q. 2. Find the GM between the numbers

(i) 5and 125

. 9

(i) 1 and 16

(iii) 0.15 and 0.0015
(iv) -8 and -2

(v) -6.3 and -2.8
(vi) ad ab®

Answer : (i) 5 and 125
To find: Geometric Mean

Given: The numbers are 5 and 125



=/ah
Formula used: (i) Geometric mean between @ and b=vab

Geometric mean of two numbers =vVab
= /5x25

= /625

=25

The geometric mean between 5 and 125 is 25
2

(i) 1 and 16

To find: Geometric Mean

o
Given: The numbers are 1 and 16

= ah
Formula used: (i) Geometric mean between 2 andb = vab

— =R
Geometric mean of two numbers =V ab

9

3
The geometric mean between 1 and 16 is 4 .
(iii) 0.15 and 0.0015

To find: Geometric Mean



Given: The numbers are 0.15 and 0.0015

—/ah
Formula used: (i) Geometric mean between 2 and b=vab
—/ =ah
Geometric mean of two numbers = ¥ ab
=,/0.15x0.0015
=,/0.000225
=0.015

The geometric mean between 0.15 and 0.0015 is 0.015.
(iv) -8 and -2
To find: Geometric Mean

Given: The numbers are -8 and -2

=/ah
Formula used: (i) Geometric mean between @ and b=vab

- =vab
Geometric mean of two numbers
=..|~|| '8:’( '2
=~.~."|'E
_+4

Mean is a number which has to fall between two numbers.

Therefore we will take -4 as our answer as +4 doesn'’t lie between -8 and -2
The geometric mean between -8 and -2 is -4.

(v) -6.3 and -2.8

To find: Geometric Mean



Given: The numbers are -6.3 and -2.8

=/ abh
Formula used: (i) Geometric mean between 2 and b=vab
i =Vab

Geometric mean of two numbers

———
=,/-6.3 x-2.8
=417.64
_*4.2

Mean is a number which has to fall between two numbers.

Therefore we will take -4.2 as our answer as +4.2 doesn't lie between -6.3 and -2.8
The geometric mean between -6.3 and -2.8 is -4.2.

(vi) a3b and ab?

To find: Geometric Mean

Given: The numbers are a3b and ab3

—/ah
Formula used: (i) Geometric mean between 2 and b=vab

- =+vab
Geometric mean of two numbers

= [a?b xab®

4
= [a%b

= a2p?
The geometric mean between a®b and ab?® is a?b?.
Q. 13. Insert two geometric means between 9 and 243.

Answer : To find: Two geometric Mean



Given: The numbers are 9 and 243

1
Formula used: (i) r (b)m. where n is the number of

=]

geometric mean

Let G1 and G2 be the three geometric mean

1

_(amﬁ
Thenr E
1
_(%FH
=7 a
1
= (Z2)7
=>r A9
1
o =273
=>r=3

Gi=ar=9x3 =27
G2 = ar’=9x32=9x9 =81

Two geometric mean between 9 and 243 are 27 and 81.

: 1
Q. 4. Insert three geometric means between 3 and 432.
Answer : To find: Three geometric Mean

Given: The numbers % and 432

1
b

n+1
Formula used: (i) r - (a) , where n is the number of
geometric mean

Let G1, G2 and Gs be the three geometric mean



= (&)
Thenr E
1
S
=7 a

. (4‘3 2>(3)3+J_

=T 1

1
., =(1296)3

=>r=6
Gi=ar= (E)xazz

G2 = ar®= G)XGZ = e) x36 = 12

Gz = ar®= G)x63 = @lee =72

1
Three geometric mean between 2 and 432 are 2, 12 and 72.

Q. 5. Insert four geometric means between 6 and 192.
Answer : To find: Four geometric Mean

Given: The numbers 6 and 192

1
b

n+i
Formula used: (i) r - (a) , Where n is the number of
geometric mean

Let Gi1, G2, G3 and Ga be the three geometric mean



bYyn+1
Thenr (a)
1
S
=7 a
1
_ (22)=
> &
1
> =(32)5
>r=2

Gi=ar=6x2=12

G2 = ar?= 6x22 = 24

Gs = ar’=6x23=48

G4 = art= 6x2% = 96

Four geometric mean between 6 and 192 are 12, 24, 48 and 96.

Q. 6. The AM between two positive numbers a and b(a>b) is twice their GM. Prove

=(2+3)(2- 3)

that a:b

Answer : To prove: Prove that a:b =(2+v3):(2-V3)

Given: Arithmetic mean is twice of Geometric mean.
a+b
o . aandb=—
Formula used: (i) Arithmetic mean between 2

—+/ah
(i) Geometric mean between @ and b=vab

AM = 2(GM)

"= ()



s a+b=a(Vab)

Squaring both side

= (a+ b)2=16ab ... (i)

We know that (a — b)? = (a + b)? — 4ab
From eqn. (i)

= (a—Db)? =16ab — 4ab

= (a—b)?>=12ab ... (ii)

Dividing eqn. (i) and (ii)

(a+b)> 16ab
(a-b)2 ~ 12ab

(a+b)2_ 16
- \a-b/ T 12

Taking square root both side

a+b_ 4
= a-b 2.3
a+b_ 2

Applying componendo and dividend

a+b+a-b 2+4/3
- a+b-a+b™ 2-3

2a 2++/3
= —=

2b  2-3

a _ 2++/3

;'b._

b 2-y3




Hence Proved

Q.7.1fa, b,carein AP, x is the GM between a and b; y is the GM between b and
c; then show that b? is the AM between x? and y2.

Answer : To prove: b? is the AM between x? and y2.
Given: (i) a, b, care in AP
(ii) x is the GM between aand b

(i) y is the GM between b and c

a+b
N : aandb=—
Formula used: (i) Arithmetic mean between 2

_JaR
(i) Geometric mean between @ @and b=vab

As a, b, carein A.P.
=>2b=a+c...(i)

As x is the GM between a and b

S x= (Vab)

= x2=ab ... (i)
Asy is the GM between b and ¢

L, (VB9)

= y2 = be ... (iii)

(227)
Arithmetic mean of x> and y?is * 2

Substituting the value from (ii) and (iii)

}(2+Y2)_ ab+bc)
2 - 2




_ b(a+c)
=——

Substituting the value from eqgn. (i)

b(2b)

2

= b?

Hence Proved

Q. 8. Show that the product of n geometric means between a and b is equal to the

nth power of the single GM between a and b.

Answer : To prove: Product of n geometric means between a and b is equal to the nth

power of the single GM between a and b.

Formula used:(i) Geometric mean between

_ (m)(n+1)
(i) Sumof nterms of AP. ~ 2

Let the n geometric means between and b be Gi, Gz, Gg, ...

Hence a, G1, G2, Gs, ... Gn, b are in GP
= Gi=ar,Gz2=ar*>andsoon ...
Now, we have n+2 term

= b =arm?!

= b=ar!

ST @m ()

The product of n geometric means is Gix Gz2x Gsx ...

—arxarZxardx ... arm

= gn x r(1+2+3... + n)

Gn

aand b=vab

Gn



r{”)(%l

(n}n+ 1]]

) [Sur‘n of ntermsof A.P. = >

=a" x

Substituting the value of r from eqgn. (i)

4

(%) (™)

—J/ah
Single geometric mean between aand b =V ab

(Vab)’
n'" power of single geometric mean betweenaand b — a

Hence Proved

Q. 9. If AM and GM of the roots of a quadratic equation are 10 and 8 respectively
then obtain the quadratic equation.

Answer : To find: The quadratic equation.
Given: (i) AM of roots of quadratic equation is 10

(i) GM of roots of quadratic equation is 8

a+h
N . aandb= —
Formula used: (i) Arithmetic mean between 2

-3k
(i) Geometric mean between @ and b=vab



Let the roots be p and q

P+q

Arithmetic mean of roots pandq ~ 2 =10

= p +q =20 =sum of roots ... (i)

Geometric mean of roots p and q = VPA - 8

= pq = 64 = product of roots ... (ii)

Quadratic equation = x? — (sum of roots)x + (product of roots)
From equation (i) and (ii)

Quadratic equation = x? — (20)x + (64)

= x> -20x + 64

X2 —20x + 64

Exercise 12G

Q. 1. Find the sum of each of the following infinite series :

8+day2 144224
Answer : Itis Infinite Geometric Series.

Here, a=8,

a

The formula used: Sum of an infinite Geometric series 1-r



. _ =8 842
SOUM= 17T = 75
Vi
~ 242
Sum==2
y2—1

Q. 2. Find the sum of each of the following infinite series :
6+1.2+0.24+..... o0

Answer : Itis Infinite Geometric Series.

Here, a=6,
1.2 2
r=—=—=0.2
6 10

a

The formula used: Sum of an infinite Geometric series 1-r

- (4]
SSum= =— =
1-0.2 0.2

Sum=

|G

Q. 3. Find the sum of each of the following infinite series :

ﬂ'_1_1_1_
v2 2202 42,

Answer : ltis Infinite Geometric Series

Here, a=\2



Answer : Itis Infinite Geometric Series

Here, a=10
-9
r=—=-—0.9
10
.~ a 10 10 10 100
LSum=—= = =—=—

1-r 1-(-0.9) 1+09 1.9 19

- 1040
Sum=—
19

Q. 5. Find the sum of each of the following infinite series :

Answer : This geometric series is the sum of two geometric series:

AP S
5 53 b5 52 ' 5% ' 5

. . . 2 2 2
Sum of geometric series: -+ S+ < + -
=] pu ] =]

2
Here, a=-

4]



25 25

. . . 3 3 4
Sum of geometric series: + + + -0
=l =] o

3
Here, a= -
=l

3
= 1 1
]‘_:—:—:—
3 " 52 25
52
3 3
. a 2 =z 3x25 1
P T T T 1T 25-17 25x24 8
25 25

3

~Sum of the given infinite series=sum of both the series 12

10+3 13
24 24

13
Sum 24

Q. 6. Prove that 93 x 919 x Q127 x | 0o =3
Answer : L.H.S=913 x 919 x 9127 x S
=QUU3)+H(1/9)(1/27)+...

The series in the exponent is an infinite geometric series

1
Whose, a = 3

1_ (5x2)+(1x3)

g 24



1
g 1x3 1
I'=—= = —
1 1%x9 3
3
1
-3 _ 3 _x_1
. - T 1Y axz oz
~Sum of the series in the exponent 3

~L.H.S=9172
=3=R.H.S
Hence, Proved that 913 x 919 x 91127 x =3

Q. 7. Find the rational number whose decimal expansion is given below :

(i) 03 (ii) U.E

|
3|

(ifi) 3-
Answer : (i) Let, x=0.3333...
= x=0.3+0.03+0.003+...

= x=3(0.1+0.01+0.001+0.0001+...)

1 1 1 1
= X:3(1L‘l 100 1000 10000 )
This is an infinite geometric series.
Here, a=1/10 and r=1/10
L 1x10 1
a T X
~oSum = =10 _ = —
1-r l—i 9x10 9
10
—3x:=1
s X 3



(i) Let, x=0.231231231....
= x=0.231+0.000231+0.000000231+...

= x=231(0.001+0.000001+0.000000001 +...)

1 1 1 1

= x=231(10%+10% 10° 10%%+ )

This is an infinite geometric series.

1 1
Here,a 102 and r=10%

1
5 . U 1 x 1000 1
- Sum = —— = 1_L_999><1{}DD_999
10°
x =231 x — =22
N 999 999
- 231
0.231 599

(iii) Let, x=3.525252552...
= x=3+0.52+0.0052+0.000052+...

= x=3+52(0.01+0.0001+...)

1 1 1 1

:x:3+52(102+10" 10° 105+___oo)

1 1
Here,a 102 andr=10%

1
a 102 1% 100 1
- Sum = = = =—
ro4 1 99 x 100 99

-~ 102

297452 349
T g9g o999

:>x=3+(52><9—g)

___ 349
n=—
3527 900



Q. 8. Express the recurring decimal 0.125125125 .... = 0125 55 arational
number.

Answer : Let, x=0.125125125... ...(i)

Multiplying this equation by 1000 on both the sides so that repetitive terms cancel out
and we get:

1000x=125.125125125... ... (i)
Equation (ii)-(i),
= 1000x-x=125.125125125-0.125125125=125

= 999x=125

125
X =
= 599

—_— 125
0125~ 5g9

Q. 9. Write the value of 0423 in the form of a simple fraction.

Answer : Let, x=0.423423423... ... (i)

Multiplying this equation by 1000 on both the sides so that repetitive terms cancel out
and we get:

1000x=423.423423423... ... (i)
Equation (ii)-(i),
= 1000x-x=423.423423423-0.423423423=423

= 999x=423

423 47

X = =
= 39 111

a7
0423 =111

Q. 10. Write the value of 2.134 in the form of a simple fraction.



Answer : Let, x=2.134134134... ... (i)

Multiplying this equation by 1000 on both the sides so that repetitive terms cancel out
and we get:

1000x=2134.134134134... .. .(ii)
Equation (ii)-(i),
= 1000x-x=2134.134134134-2.134134134=2132

= 999x=2132

2132

X
= 999

—— 2132
21347 “999

Q. 11. The sum of an infinite geometric series is 6. If its first term is 2, find its
common ratio.

Answer :



To find:r="
26
1-r
=1l-r=-=—
= 3(1-r)=1
= 3-3r=1
= 3r=3-1
2
= r==
3

- . 2
Common ratio r=3

Q. 12. The sum of an infinite geometric series is 20, and the sum of the squares of
these terms is 100. Find the series.

Answer :

Givc—n:i= 20 & f =100

1-r2

(Because on squaring both first term a and common ratio r will be squared.)

To find: the series

a=20(1-r)...(i)



a® _ (zox(1-1))?
1-r2 100 = (1-r)(1+1)

...(from (i)

— 100 = 400 X —
1+r

= 100(1+r)=400(1-r)
= 100+100r=400-400r
= 100r+400r=400-100
= 500r=300

= 5r=3

[ =

oo

=

Put this value of r in equation (i) we get

2{1(1 3) 20x2__
4= 5/ "5

24 72 216 648
~The infinite geometric series is:8, 5 "25"125"625" ™

Q. 13. The sum of an infinite GP is 57, and the sum of their cubes is 9747. Find the
GP.

Answer : Let the first term Of G.P. be a, and common ratio be r.

a
T==57..(1)

On cubing each term will become,
ad asr3, ...

3.3

~Thissum 1-r* 0747 ...(2)

a=57(1-r) put this in equation 2 we get



(57 x (1 —r1))3

= 9747
1—r3
=3 _ a3
57%x(1-r) — 9747
= 1_1.3
(1-rx(1-r* 9747 1

o (1-r)(1+r+r2)  S7x57x57 19
= 19(1-2r+r2)=1+r+r?

= 19r2-r2-38r-r+19-1=0

= 18r?-39r+18=0

= 6r2-13r+6=0

= (2r-3)(3r-2)=0

= r=2/3, 3/2

But -1<r<1

= r=2/3

Substitute this value of r in equation 1 we get
2
a=5?><(1—§)= 19

Thus the first term of G.P. is 19, and the common ratio is 2/3

Exercise 12H

Q. 1. If the 5™ term of a GP is 2, find the product of its first nine terms.



Answer : Given: 51" term of a GP is 2.

To find: the product of its first nine terms.

First term is denoted by a, the common ratio is denote by r.
sart=2

We have to find the value of: a x ar x ar? x ar® x ... x ar®
= g91+2+3+4+..+8

= 2936

= (ar%)®

= (2)°

=512

Ans: 512.

Q. 2. If the (p + q)th and (p — gq)th terms of a GP are m and n respectively, find its
pth term.

Answer : Let,
thrqg=m=ArP+d-1= ArP-1fa
And

to-q=N=ArP-a-1= ArP-1f-d
We know that p" term = ArP-1
Aamxn=A22r-2

= ArP-1= (mn)llz

= p term = (mn)12

Ans: p" term = (mn)Y/2

Q. 3.1f 2nd, 39 and 6 terms of an AP are the three consecutive terms of a GP then
find the common ratio of the GP.



Answer : We have been given that 2"9, 3@ and 6" terms of an AP are the three
consecutive terms of a GP.

Let the three consecutive terms of the G.P. be a,ar,ar?.

Where a is the first consecutive term and r is the common ratio.

2nd 3 terms of the A.P. are a and ar respectively as per the question.

=~ The common difference of the A.P. =ar - a

And the sixth term of the A.P. = ar?

Since the second term is a and the sixth term is ar?(In A.P.)

We use the formula:it=a + (n - 1)d

~ ar? = a+ 4(ar - a)...(the difference between 2" and 6™ term is 4(ar - a))

= ar’=a+4ar-4a

> arl+3a-4ar=0

>a(r’-4r+3)=0

=alr-1)(r-3)=0

Here, we have 3 possible options:

1)a = 0 which is not expected because all the terms of A.P. and G.P. will be 0.
2)r = 1,which is also not expected because all th terms would be equal to first term.
3)r = 3,which is the required answer.

Ans: Common ratio = 3

Q. 4. Write the quadratic equation, the arithmetic and geometric means of whose
roots are A and G respectively.

Answer : Let the roots of the required quadratic equation be a and b.
The arithmetic and geometric means of roots are A and G respectively.

= A= (a+b)2...(i)



And G = Vab ...(ii)

We know that the equation whose roots are given is =
x?—(a+b)x+ab =0

From (i) and (ii) we get:

X*—2A+G* =0

2 2 _
Thus, ¥ — 24+ G =0 is the required quadratic equation.

2 2 _
Ans: ¥ 24+ G =0 is the required quadratic equation.

Q.5.1fa, b, c arein GP and a'* = b = cY2 then prove that x, y, z are in AP.
Answer : Itis given that:

allx = ply = clz

Let al* = bW = cl/z = k

= a* =k

= (al¥)* = kx...(Taking power of x on both sides.)

— glixxx = kX

= a=kX

Similarly b = kY

And c = k*

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

= b%=ac

Substituting values of a,b,c calculated above, we get:
= (KY)? = k*Kk?

= k&Y = kx+2



Comparing the powers we get,

2y =x+2z

Which is the required condition for x,y,z to be in A.P.
Hence, proved that x,y,z, are in A.P.

Q.6.1fa, b, carein AP and x, y, zare in GP then prove that the value of xP-¢, y¢-2,
z2-bis 1.

Answer : To prove: xP-¢, y¢-a za-b=1__ (j)

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

= 2b =a + c...(ii)

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

= y? =Xz

= X =Yy?/z

Substitute this value of x in equation (i),we get

L.H.S =
e
. (?)b—c X },c—a X za—l:u

- yﬂ{h—c] +c-a ya—b-(b—c)

2b—-2c+c-a a+c—-b-b

=¥ Z

2b—c—a ,a+c-2b
:>}’ LZ

= y9.20...(Using equation (i))
=1=R.H.S
Hence, proved that . If a, b, c are in AP and x, y, z are in GP then xP-¢, y¢-2, z3-b=1

1 1 1 1
l——+———+—..® |=
3 3- 3_‘1 4

|

Q. 7. Prove that



Answer : Itis Infinite Geometric Series.

Here, a =1,

—1 L
.3 _ !

1

a

Formula used: Sum of an infinite Geometric series  1-r

1 1x3 3

:;Suwr:;:? =351 2-RHS

3+1

Hence, Proved that 1—1—i —i—i,,,,x J =
3 3 _4

Q. 8. Express 0.123 55 a rational number.
Answer : Let, x =0.123123123....
= x =0.123 + 0.000123 + 0.000000123 + ...

= x = 123(0.001 + 0.000001 + 0.000000001 + ...)

1 1 1 1
S x=123(10° T 105 T 1° T To 4 . )

This is an infinite geometric series.

1 1
Here, a 102 gnd r = 102

1
. a 10° 1 x 1000 1
S Sum = —— = L —_L_ 999 x 1000 999
103
X = 123 x — = =22
- 999 999
123

ANns : U-m _ 999



Q. 9. Express 0.6 as a rational number.
Answer : Let ,x = 0.6666...
= x=0.6+0.06 + 0.006 + ...

= x=6(0.1 + 0.01 + 0.001 + 0.0001 + ...)

1 1 1 1
—+—+ + + .00
=> X = 6(10 100 1000 10000 )

This is an infinite geometric series.

Here,a = 1/10 and r = 1/10

1
a 10 1 = 10
~osum = = = =
1—r 1—i 9 x 10
10
X=6X-=2=2
9 9 3
ANs: )G -2

Q. 10. Express 0.68 55 arational number.
Answer : Let, x = 0.68686868...
= x =0.68 + 0.0068 + 0.000068 + ...~

= x = 68(0.01 + 0.0001 + ...=)

1 1 1 1

= x = 68(10%2  10* = 10° 108 + o)

1 1
Here,a 10%andr = 102

1
a 102 1 x 100

1-r  ,__1 T 99 x 100 99

- 102

1
9

1



1 68 68
x=(68x=)=2-2
= 99 999 999

__ &8
Ans: 0.68 _ 999

Q. 11. The second term of a GP is 24 and its fifth term is 81. Find the sum of its
first five terms.

Answer : Given: second term of a GP is 24 and its fifth term is 81.
To find: sum of first five terms of the G.P.
ar=24 & ar*=81

dividing these two terms we get:

ar® . 81
= ar T 24
27
1.3 — =
= g

Taking cube root on both the sides we get,

3
r = -
= 2

Substituting this value of r in ar = 24 we get
a=24/(3/2) = (24 x 2)/3 =16

~ Sum of first Five terms of a G.P. = a(r" - 1)/(r - 1)

3 243

&)®-1 ez
16 X — = 16 X F—
16 x 22X2 _ 247
= 32 =1
Ans: 242

Q. 12. The ratio of the sum of first three terms is to that of first six terms of a GP
is 125 : 152. Find the common ratio.



Answer : The first three terms of a G.P. are:a,ar,ar?
The first six terms of a G.P. are:a,ar,ar?,ar3,ar*,ar®

It is given that the ratio of the sum of first three terms is to that of first six terms of a GP
is 125 : 152.

sa+ar+arf=125x & a+ar+ar?+ ar® + ar* + ar®> = 152x
>a+ar+ar’+r3(a+ar+ar?) =152x
= 125x + r3(125x) = 152x

= r3(125x) = 152x - 125x = 27x

2 2T _ (3)3
= 125 \s
=>r=3/5

3
Ans: common ratio =5

. . 39 . ) .
Q. 13. The sum of first three terms of a GP is To and their product is 1. Find the
common ratio and these three terms.

a
. -, a,ar
Answer : Let the first three terms of G.P. be r

L Sxaxar =1
It is given that r

Lat =1

>a=1

And

—a+:;1+::u—E
10

:>aG+1+r)=§



:(TI-JF 1+1) = E...(aﬂ)

1 39 29
(E+r)=8-1=-2
> \r 10 10

= 10(1 + r?) = 29r

= 10r2-29r+10=0

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

= ((2r-5)(56r-2)=0

B |

| ka

=>r=

Therefore the first three terms are:

[RA]]

i) If r=2then

2

15
5'72

2
i) If r = 5 then

!1!

t3 | o
| 2

(A ]

Ans: Common ratior = 2’ and the first three terms are:

(RA]]

i) if r =2 then

215
5'72

2
i) If r = 5 then



~ |

L | e



