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

as

Now, the common ratio, T =

N oy
I
W

Now, n" term of GP.isgzan z.ar"

So, the 6" term in the GP,

as = ar®

=2x3°

=486

nt term in the GP,

an=ar"'

=238

Hence, 6" term = 486 and n" term = 2.3~
Q. 2. Find the 17* and nth terms of the GP 2, 212, 4, 812....
Answer : Given GP is 2, 2v2, 4, 82 .....

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 = 212

- az
Now, the common ratio, I =

a:

Now, ni term of GP is, an = ar"
So, the 17" term in the GP,

a7 =ar'®

=2 x (V2)'

=512

class24

n'" term in the G
an=ar"~'
=2(y2) -1
= (\(2) n+1
Hence, 171" term = 512 and n" term = (¥2) " *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



. a:z
Now, the common ratio, r = -
; 3

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

ar =ar®

=0.4x2°

=25.6

n" term in the GP,

an=ar" '
=(0.4)2)""

class24

= (0.2)2"

Hence, 7" term = =(0.2)2"

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

o | =
O |12

1o | =

& w

Answer : Given GPis 4’2" 3
The given GP is of the form, a, ar, ar?, ar3....

Where r is the common ratio.



bl w

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

B |

The second term in GP, a, =

" az
Now, the common ratio, r = -

class24

Now, the required n'"term

w= (D) -

128
Hence, the 10" term,a;o = — and n'" term,

W= (3)(-3)"

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

. a;
Now, the common ratio, r =

ai

—t
I
Wl o
I
()

Let us consider 3072 as the nt" term of the GP.

Now, n'" term of GP is, an = ar" !

3072 =3.2n-1
3072%2 _ N
3
2“:211
n=11

class24

1....is -128?

So, 3072 is the 1 m@?ﬂ-

Q. 6. Which term of | %

. .1 -1
Answer : Given GP is v ore! 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, =

P

The second term in GP, a, = —

B

. a
Now, the common ratio, I = ;i

r=—-=-2

0| o

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

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

~128 = (3)(-2)
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(—2)"=1024 = (
n=10

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

Q. 7. Which term of the GP3, 3, 3V3... is 7297
Answer : Given GP is V3, 3, 313....

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 =3

"

I =
Now, the common ratio,

E



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

729 =3 (N3) -1

V3" = {312

<l 1P

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)

2)  ar 3 640
J —»yar 80

Common ratio, r = 2,

ar* =80
16a = 80
a=5

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

Third term of GP, ar2=5x22=20



Fourth term of GP, ar® =5 x 2° =40
Fifth term of GP, ar* =5 x 24 =80
And so on...

The required GP is 5, 10, 20, 40, 80...

Q. 9. Find the GP whose 4" and 7t terms are 1—18 and 4_—816 respectively.

Answer : The n" term of a GP is an = ar™’

1 1

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

s &
S0, d; =i = — (1)

class24

1
3 _
ar 18

3
=3

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

bW

The first term of GP, a= —



The second term of GP,ar = —2 X — i = g

The third term of GP, ar? = § X = § - -i

The fourth term of GP,ar® = — - x— - = =

6 3 18

The fifth term of GP,ar* = ~ x— 1= -1
18 3 54

And so on...

The required G St
6’18’ _ 54

class24

of a GP are a, b, c respectively. Show that b2 =ac

Q. 10. The 5%, 8¢ \mc24

Answer : Itis givenin t astion that 51, 8t and 11" terms of GP are a, b and ¢

respectively.
Let us assume the GP is A, AR, AR?, and AR3....

So, the n'" term of this GP is an = AR™'

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

11% term, a3 = AR¥ =¢ — (3)

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



e — 3 E »
(2) AR?“R—I:. (4)
2 , ART 3 _ b
(1)_) AR"_R a (5)

= b%2=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 7% term.

Answer : It is given thatthefirst 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.,
s~ (@) =as

n" term of GP, an = ar™'

So, az=ar; as=ar’

(ar)2=ar*>a=r=-3

Now, the 7" term in the GP, a7 = ar®

a7 = (-3)7 = -2187

Hence, the 71" term of GP is -2187.

1

Q. 12. Find the 6t term from the end of GP 8, 4, 2"'@'

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



Firstterm inthe GP,a1=a=8

Second term in the GP, a2 =ar=4

r=2-
8

[

The common ratio,

The last term in the given GP is L.
1024

Second last term in the GP = an1 = ar'™?
Starting from the end, the series forms another GP in the form,

artl, ar*2 ar*3....ar, ar?, ar,a — (2)

1
Common ratio of this GP is T.

So, common ratio = 2

1

1= 7024

class24

So, 6™ term of th

as=ar

1 s 1

= 1024 32

Hence, the 6" term from the end of the given GP is 3—12

Q. 13. Find the 4 term from the end of the GP P N

[ =]

o LN
o1
Wi

2

Answer : The given GP is -

2 2
=iza 162 (1)

2

The first term in the GP,a, =a = =

=Nl

The second term in the GP, a, =



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,
ar™!, ar2, ar3,,..ar?, ar?, ar,a — (2)

1
Common ratio of this GP isr' = =

1
So, r=-
3

So, 4" term of the GP (2),

as = ars

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

Q. 14.If a, b, c are the p*, g™ and rt" 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 rt" term of GP.
Let us assume the required GP as A, AR, AR?, AR, ..

Now, the n' term in the GP, an = AR™'

p" term, ap = ARP' = a — (1)

g term, aq = AR =b — (2)

" term, ar= AR™" = ¢ — (3)



p-1 ,
QD L gea- E_, (i)

) RA-!

q-1 e
@ — s — = q-T — E —_ (||)
(3) Rr-1 c
3) R4 c
- W ¥e (iii)

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

(p—q)logR=loga-logb,

. (p_ q) - loga—logb

log 4}

(-r)logR =

logb-logc 3 (5)

5 (g =)= logR

(r-p)logR=logc-loga

logc—loga

logR - (6)

s(r—p) =

Now, multiply equation (4) with log ¢,

class24



loga-logh
(p—q)logc = (‘:Tng)logc > (7)

Now, multiply equation (5) with log a,

(q—r1)loga = (%) loga — (8)

Now, multiply equation (6) with log b,

(r—p)logh = (%) logh — (9)

Now, add equations (7),(8).2

(p—q)logc + mcza —p)logbE [@Eg%c

. logc—loga)
oga + ( logR logb

On solving the above equation, we will get,

—

(p—q)logc+(g—r)loga+(r—p)logb=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, as =4

Let us assume the GP mentioned in the question be,

A A

=2 5= 2
= AARAR®

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 GP:% X % X AXARXAR? = A°

So, the required product = A® = 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, ARZ,.. ARR-T_ARN"

Where n is finite.

Product of first and last terms in the given GP = A.AR"
=A%R" — (a)

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

First term = AR"

Lastterm = A

1
E = Common Ratio

So, an n'" term from the end of GP, A, = (AR“)(R:_l) =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—cx_c—dxm+0)
Q.17.1fa—-bx b-cx c-dx then show that a, b, ¢, d are in GP.

a+bx b+cx ! . .
Brower: wie . Bes (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 —b?x + acx — bex?
2b?x = 2acx

b2 =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.

b+cx c+dx

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

c? = bd — (i)



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

Q. 18. If a and b are the roots of x2—3x + p =0 and c and d are the roots of x2 —
12x + q =0, where a, b, ¢, d from a GP, prove that (q + p): (Q—-p) =17: 15.

Answer : Given data is,
xX>-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,

x> —-12x+q=0 = (3)

c and d are roots of (1)
So,(x+c)(x+d)=0
x2-(c+d)x+cd=0
So,c+d=12andcd=q — (4)
a, b, c, d are in GP.(Given data)
Similarly A, AR, AR?, AR? also forms a GP, with common ratio R.
From (2),

at+b=3

A+AR=3

3
=1%R » (5)



From (4),
c+d=12

AR? + AR® =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 AR?

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

So,

a=1,b=2,c=

class24

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, (q+p)(g—p)=17: 15.

Exercise 12C

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

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



]

n=

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.

Here,

a=1

r = (ratio betweenthe ntermand n-1term)3+1 =3

n=7terms

iy = l337—_11
-5 = 5
2§ = 21236
= §, = 1093

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

NPT Y - PO en—

e |

n=

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

i /3 3
r = (ratio between the n term and n-1 term) V2 +1 =V23 =1.732

n =10 terms



Sn B 1 \.5—1
=g — 1732104
n 1732-1
S — 242.929-1
n 0.732
s — 241.929
n— 9,732
=§, = 330.504

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

0.15+0.015+ 0.

class24 .

n

epresented by the formula, 1-r when |r|<1.
.P. series upto n'" terms, ‘a’ represents the first term, ‘r’

and ‘n’ represents the number of terms.

Answer : Sum o
‘Sn’ represents the
represents the commo
Here,

a=0.15

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

n =6 terms



1-0.1°

b el
=5, = 0,15 x 1=%.00000!
=5, =015 % ——
S, =16.67

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

= §+... to 9 terms

_ Sp =
Answer : Sum of a G 3s is represented by the formula, " 1-r  when |r|<1
‘Sn’ represents the , series uptg : S "represents the first term, 'r’
represents the cc n’ represen er-of term

Here,

a=1

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

n =9 terms



TSm=IXTE
i = L
n 1+'£
:’ﬁ'
=)Sn = +
z
T

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

1
m‘f‘..

Answer : Sum of m cries Is |

‘S’ represents the
represents the com

1
ﬁ'l‘ﬁﬁ‘

class24 ..

epresented by the formula, " 1-r  when |r|<1.
he G.P. series upto n'" terms, ‘a’ represents the first term, ‘r’
i0 and ‘n’ represents the number of terms.

Here,

a=V2
+42=

SR

1
r = (ratio between the n term and n-1 term) v2

n = 8 terms



255
L ‘E - 128

U
[72]
[

class24

-1
S, = a
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.

Here,

=15

1,8
39

SRR

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

n =6 terms



2 1.5%-1
Sn = 9 ~ 1.5-1
2 10.39
=.~»Sn = - X ——
9 0.5
S, = 4.62

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

ﬁ+\f2—1+3ﬁ+___tonterms

-1
S, = a
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.

class24

d n-1 ten‘n)\ﬁ“:‘\/z_= V3

Here,

a=V7

r = (ratio between th

n terms
= 7 n =5 [Rattonalizmg the denominator]
V3-1 y Y3+1
\F X V3i-1 Ji+1

(vi"-1)(v3+1)
=>S“= V7 x 3-1




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

3 3 3 __tonterms

1-r?
S, = a
Answer : Sum of a G.P. series is represented by the formula, " 1-r  when |r|<1.
‘S’ 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=1
1. 4-_1
r = (ratio between the ntermand n-1term) 3z °~ =~ 3
n terms
__|_I'1
1——
Sa=1X "
2
n
g=3
:S = >
n 2
2
3 ll'l.—.L
8§y = —1—
2

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

s |

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) —4 =1==a
n terms

(-a)t-1

—-a-—-1

By =1 x

[Multiplying both numerator and denominator by -1]

1-(—-a)?
1+a

=:~S“ -

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

xX3+x°+x"+.... Tonterms

-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.

& =

Here,

a=x3

r = (ratio between the n term and n-1 term) X7+ X

n terms

2 (x2-1)(x"+1)

=S, = _
(x—1 )}(x+1)

n

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

X(x +y) +x3(x2+y?) + x3(x3+y’) + .... Ton terms
Answer : The given expression can be written as
=(x2+xy)+ (x*+x%y? )+ (x%+x%3 )+ .... Tonterms

=(x?+x*+ x5+ ... tonterms ) + (xy + x2y?2 + x3y> + ... ton terms )



n_1
S, = a-
Sum of a G.P. series is represented by the formula, - r—=1 when r#1. ‘S’

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

xeMocy xByl- 1
—— + Xy X —
X1 xy—1

8. =%* X

S x2(xP-1)(x"+1) i i |
n

=0T (x+1)(x-1) xy—1

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

M
(ii) (x +y), 9% + Xy +.¥2),(x* + X

o os to n terms

+ xy? + y9), .... to n terms

Answer : This can also be written as

1 1 1
_(x2+—2+ 2)+(x4+—+ 2)+(x"’+—.+2)+ ...... to n term
= X x$ x”

. 1 1 1
(x*+ x*+ x°+ ...tonterms) + (;+—+;+ ....tonterms)+ (2+

x4
=2+ 2+.....to n terms)

1
_(=*+x%*+ x4 ...tonterms) + (%+%+;+ ....tonterms)-f- 2n

e

S
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
=X
a_

e
Y R



2 1

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

n terms
g ¥y . 1 )1
S, =X X *(2—1+x_2x_81_1+ 2n
. 3 X3
S — xz(x“—l)(xn+1)+ i)( _;g Teg + 2n
DT (x-1)(x+1) x7 x2-1
= x2

I
(x"-1)(x"+1) = —1

=>S“ T T (x-1)(x#1) ¥ x2-1 + 2n
S — xz(xn—l)(xn+1)+ x—lzn'l 4+ 2n
=TT (x-1)(x+1) (x-1) (x+1)

(x-y)( x+y)+ (x-y ) x-y)( x®+ x*y+xy>+ y? )+ ..ton terms
= (x-y)

(x®-y?)+ (x®-y?)+ (x*- y*)+ ..to nterms
= (x-y)

(x®+x®+ x*+ ..tonterms )+ (y*+y®+ y*+ ..tonterms )
= (x-y)

-1

Sum of a G.P. series is represented by the formula, T T , 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=x%y?

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



n terms

xM—y Ny
xz X ﬁ'{- yz )(y

S, = S
a0 (x-y)
x2(x"-1) y*(y"-1)
Sn — X—1 v—1

(x—y)

4 3 4
+ —

=
Q. 4. Find the sum :
3 +—+
g B3 | ek

2 3

5 b 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, 3 4 4
(—+ — T ..tonterms )+ (—-+ —2+...tonterms)
S 5 5 8

Sum of a G.P. serie; : e bythefoxG]LGSﬂ%en r|<1. ‘Sn’

represents the sum es upto n'" terms, ‘a’ represents the first term, ‘r’
represents the corr ‘n’ represents the number of terms.

Here,
3 4
a=s5's
3 .3 4 .4 1 1
r = (ratio between the nterm and n-1 term)s2 * 5’52 "5 52’3
n terms
n n
3 1-- 4 1--
==X S5 +=X —%
5 1——2 5 1=~—
S 5
n n
3 1——_:2 + 1-5=i
Sn = X Z3 + ; X 3



Q. 5. Evaluate :

n »
NOTE: In an expression like this = i=1 X , h 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+3%)

(i) n=l

n

(ii) k=1
8

>
(iii) o=l
Answer : We can write this as (2 + 3")+(2+3%) + (2 +3%)+... to 10 terms
= (242+2+... to 10 terms) + ( 3+3%+33+... to 10 terms)
= 2x10 + (3+32+33+... to 10 terms)
=20 + (3+32+3%+... to 10 terms)

r2-1

= 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.

Here,
a=3

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



n=10terms

3101
S =3I % S 1
=>Sn -3 590:9—1
Sn =3 x 59;)48
S, = 88572

Thus, sum of the given expression is
=20 + (3+32+3%+... to 10 terms)
=20 + 88572

= 88592

(ii) The given expre ritten as, C I Q 5524

(21 + 31—1) + (22 +
=(2+ 3%+ (22+ 3"+

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

n n
=(2+22+ ..to2terms)+ (1 + 3+ ... to 2 terms)

==
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=21
r = (ratio between the n term and n-1 term) 2, 3

n
2 terms



n n
22—-1 32

=1
+ L X

:\Sn=2><

-

n
L 3z2-1
S,=22"1—-2+4+ —

= 2

(iii) We can rewrite the given expression as
(5" + 52 + 53+ __.to 8 terms)

o ¢

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 termand n-1 term) 5

n =8 terms

3906251
= 4

390624

:>Sn =5 X

-5, = 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 + .... To nterms

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

(i) 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)

2
3 ((10-1) + (100-1) + (1000-1) + ... to n terms )

8
9

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

8
=9 ((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’ representsithe first term, ‘r

represents the common ratio and ‘n’ represents the numberof terms.

Here,

a=10

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

107 =1

— X —
S, =10 10—1

'
8 =10 X 22—

10%*1_ 10
="-n - 9

= The sum of the given expression is

3
=5((10+ 100 + 1000 + ... to n terms) — n)



8 10““—10_ w
=9( 9 )

(i) 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 )

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

3
9

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

3
9

( (10+100+1000+

by the foﬁ%!aq S 81‘2;4

, when r>1. 'Sy’
es upto n' terms, ‘a’ represents the first term, ‘r’
‘n’ represents the number of terms.

Sum of a G.P. seri
represents the sum
represents the co
Here,

a=10

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

n terms

~ The sum of the given expression is



3
=9 ( (10+100+1000+ ton terms) —n )

3 1071 1g
9 ( 9 -n)

(iif) 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 )

01~

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

7
9

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

3y
9 (n—(0.1+0.01+0.001+3s. to:n terms ) )

N y L
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
g =1 Ko
= [.1 X
- 1-0.1
1-0. 18
:>Sn =01 X Y

[multiplying both numerator and denominator by 10]



