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Exercise 6.8

1. Find the sum of first 15 terms of the geometric sequence 1, %% .......

Solution:
Letl,l,l, ....... s a G.P
3’9
And
1 |
a=1r=—-=—,n=15
3 3
= 31-“-"“) >
S — [~7> 1]
(‘)llirq
1 I-T
Sis = L1—
) ¢
:
1—;—:.'
- L |
¢
_ 3 312
_;I 315 ]
B 3 =) _ 14348907-1 _ 14348906
T 2(33%)  2(4785969) 2 9565938
7174453
S15 = .
4782969
7174453
hence, 515 — ,
4782969

2. Sum of the n terms, the series

(i) 24 .22+ 222 + --- (ii) 3+33+333+--
Solution:
i 2+ .22+ .222 + ---tonterm
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- E+ [00 + 1000 + T T T e
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10 100 1000
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2110 100
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1000 ]
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=l =2gal = o oo
_9|1 il
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sln G+

sumof the terms

100 1000

111

— 4+ —— 4 --.nterm

100 1000

2
Wwhere
S5 = = 4 o 1 tETM
10 100 1000
1 e 1
a=—,r=-=—,n=n
10 = 10
— =l
s, =202 r<d]
1 ()"
S _mf! %
LA
10
1 1
— 1O 1=Ton
0
1 1
—Ell _10"]
. _:_[10" 1]
91 10
_ 110" 1
i T
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10" 1
hence, S=§In+§[ ]]

(i) 3+33+333+--tonterm

=3[14 1141114 - ......ton term|

== [9+ 994999 + - ...ton term)

10— 1+100—1+1000—1+ ---..ton term]

W olw

=3 [10+ 100+ 1000 +---..tonterm—|1+1+ 1+ --..nterm]

Sum of terms
3
S= ;[s, — n|

Where sy =10+ 100 + 1000 + ---.....

a,=10,r=-%q=10,n=n

S0.

a(r™-1)

r-1

=11

Sp —

& o 10(10%-1)
1 10 -1

10
= 2[10" - 1)
Sl =%J'l10" — 1]

Hence, S = il’—: (10" — 1) - n]

3. Sumto n the series

() 1+(a+b)+(a*+ab+b*)+(a’+a*b+ab®+b’)+..........
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Solution:

1 4i(a+b)+(a*+ab+b)+(a®+a%b+ab® 4+ b?) +.::0:00:
1 a-b)1+(a-b)a+b)+(a-b)a*+ab

Mathematics

- bz)]

a—->bl +(a=>b)a*+a*b+ab*+b*)+ ... .nterm

= —[(a - b) + (a® + b?) + (a* — b?) + (a* -

1
a—>b

[(a + a* +a’ + - .....nterm) — (b + b* + b*®

4 - .nterm)]

Sum of terms

|
S= (a_b)[sn — 5]
Where
Ss=a+a’+a’+-....nterm

and S, =b + b2+ b* 4 ..nterm

Ss=a+a*+a’+-...ntermis G.P.
—r
Then s, =21
r—1
a(r®-1)
5 =——— [|~7>1]
__a(a™-1)
T a=1
And
b(b™~-1)
2 =1
_ b(d™-1)
T b=1
S_;[a(a"-x)_b(b"-t)
" a=b a-1} b-1
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S = _Ia(a"—l) B b(b"-1)

a-1 b=-1

ii. r+ 11+ + A1 +k+k5H1r +.............
r+1(1+Kkr+1+k+k5r3+.............

Solution:

— (1= K)r + (1= )1+ K)r*(1 = K)(1 + K + KD)r°

+ - ....nterm]

ﬁ(-[(l -Kr+(Q=-K)r*+Q-K)Q+K+KDrd +.............
ﬁ[l-rk+r2+r2f(2+r2—r3§(3+ .......... n term]
1

[(r+r®+r’+.--.....nterm)— (rK + r*’K* + r’K’

1—-K
+ - ...nterm)]

Then Sum of terms

5="l"|51"‘52]

1=K
Where
Si=r+ré4ri4- .. .nterm
_r(rt=-1) :
=— [~r>1]

S, =rK + r®K* + r®K* 4+ - ..nterm

==!!ﬁ£E::ll [: r:>-1]
rk—1 '

rK(rk"™-1)
r&-1

So.

r-=1 rk -1

S 1 Ir(r"'-l)+ rK(rKk™-1)
1-K
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n_ n_
Hence. S=_l_|r(r 1)+ rK(rK 1)]
1= r-1 rk-1
1
4. Sumthe series 2 + (1 + 1) + (-!-) | — To 8™ term.
Solution:
. 1
2+(1+:)+(—)+ .......... To 8™ term.
i
g=2Zr= % n==8
r—'—"-xu— 1+ 1-(-1) 141 2 1
T2 1l T 20040 7 2(1+0 ° 2(1+D 0 201+ 2(1+D)
So,
_ay(r"-1)
Sn . r—1
2|1-(%)
SB - = [.‘. r < l]
1+l

— 2(1:1)[1 1 ]

(1+()¥

2(140) l(hll"-l]
l (144)¥

- qu)" 1|(1 1)

(1+4)®
[(1+1) ]"-l] 1~
=2 Faeoe |1+ DX
9 [1+¢-+2u‘-1l(1 - %)

(1+i*+20)° -

|

) [14(° +z:1‘-1l|1 (-1)
(1+84420)*

— I(z:)'-ll(xn)
(2¢)* 1=1

. 16:“-1]( 2 )

B ZI 1614 J \1-4
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16—-1] 2
= E
16 1~

$(1+8) 1~ 4(141°)

15| 2 15 1+1 15(141
6 )i~

15(1410)
4(1-(-1)%)

15(1+4)
4(141)

15(14¢8)
4x2

15(1+()
8

Sg =

15 .
'E'(l 4'!)

|4€H1C13. Sa

5. Find the sum of the following infinite geometric series:

1 1 1 1 1 1 9 y 4 2
(i) PRl vl SO (i) s H e g e (iii) ;+;+1+;+.....
(i) 24+540.5+4........ (V) 4 +2V2+24VZ+1+....... (vi) 0.1+ 0.005+
0.025 #::ii55
Solution:
1 1 1
l. ;”+'§§j+';E§:+' .........
3 - 3
Here, a=-,+=-
Q : > 1
S = ::-31-:: = -
8 "y- l—; -'; +

Hence, Sy = -

Solution:
T I |
(“) ;+I+§+--------
-
Here, a=-,+=-
y 4 3 p 4
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Hence. SB = ]

9 ., & /4
(iii) s 144

Solution:
9 = 2
Here, Q =:,‘§:=;
4
- 9 13 27 27
Q vy &
S8 = 1-r Ti—-%'_ 4(3-2) 4(1) 4

27
HenCe, SB - "'I"

é. Find vulgar fraction equivalent to the following recurring decimails.

(i) 1.34 (i) 0.7 (iii) 0.259  (iv) 1.53
(v) 0.159 (vi) 1.147

Solution:

(i) 1.34

1.34 = 1.3434343434 ... .......

=14 034343434 ........
=1+ 034+ 0.0034 + 0.000034 + ---..... @

24 34 249
= ] 4+ — <+ - - Ty co
100 10000 100000

P 34+ 34 . 34 :
B 100 ' 10000 100000 @ U

The sum of senes

i

Soo =1 +—+
T

34
1001
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Hence, fraction = -%3-

(i) 0.7
Solution:
0.2 S QL LLTEL cis siniane
=074+007 40007+ +.....00
7 7 7
I e e — o
10 100 1000
The sum of series
2
So=1+—"5
) —
10
Soo :::-E-.::.Z
10-1 Y
Hence, fraction =§
(i) 0.259
Solution:
0.259 = 0.259259259... ......
= 0.259 + 0.000259 + 0.000000259 + :-+..... @
259 259 259

1000 100000 10000000

lllllllllll

The sum of series

259
o= 141000
1= 1000
,Sbﬂi = 259 :='EEE

1000~1 999
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v 259
Hence, fraction = —
(iv) 1.53
Solution:
1.53 = 1.53535353 ... .:s s:
=14+ 053+ 0.0053+0.000053+:....00
R | P A WL O w
100 10000 100000
1 53 & 53 N 53 :
= No— A LRt ] - -
* 1700 * 10000 T 100000 ]

The sum of senes

=3
—

Soo=1+%°‘i-

100
53
N 1 +-100—1;;
53
= 1 +9—9'
99+4+53 152
00 = 99 99
152
Soo = ;
Hence, fraction = %
(iv) 0.159
Solution:
0.1$9=0.159159159.........

= 0.159 + 0.000159 + 0.000000159 + - ..... 0
159 . 159 159
1000 100000 10000000

The sum of sernes

159
1000

Soo =1+ 1
L= 1000
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159 159
Sco = T —
10001 999
159
S® =55
: 159
Hence, fraction = —
(vi) 1.147
Solution:
1.147 = 1.147147147 ... -.. ...
= 1.1 4 0.0047 4+ 0.00047 4+ 0.00000047 4 +-.....
NI [ T S O A L T @

1000 100000 10000000

The sum of senes

47

Soo =11+ —¢

] ——

100

. 1000
100
47 100
- R s
L1+ 1000 99
_ 11 _ &¢
T 10 990
SOO - 1089+47 - 1136

990 990

1136 568
Soo —

9 495

Hence, fraction =222
495

7. Find the sum of the infinity of the series; r + (1 + k)r* + (1 + k +
o)l T « and k being proper fractions.
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Let r+ (1 +k)r*+Q+k+Kkr+....... 0o
1
= g lA-Kr+Q-K)Q+K)r 1 -K)Q1 + K+ K)r

4 o .....n term]

= -—K-[(I—K)r+(1—K2)r3+(1—Kz)r3+ ............. ]
='1+K-[r—rk+r2+r2}(2+r2—r3l(3+ .......... n term]
1 2 3. =3 22 4 33
i K[(r-i-r +r°+....nterm) — (rK + r°K< + r°K
+ ... nterm))
T
R
__1_If(l -Kr)= krl'l-r)l
T a=k |l (a=k)(3=k7)
3 [r=kr -krekr’-']
I-k 1l (1-k)(1~Kkr)
= _*]
T a-k la-k)(1-kr)
r{i~-k)
Tk L(3=k)(1-k7)
— e S
(1-k)(1~kr)
r
Hence. Jte = (1=k)(1=Kr)
8. My=24+-22+ -2 +......... andif 0 < x > 2, thenproveihofx_ij
Solution:
=Z42x24+-x3 4 o
y=z+%- 5 X7 Feeen,
)
= 1
a=-r=4-=-x
2 5X
Soo ::L
1-r
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=
—"i'x
Y 4
X
: ==
=x)y=x
2y =X+ XYy
2y =x(1+ y)
x_l+y
Hence, proved x = =%
1+y
=2, .82, 0 2 =
9. By = x+_x*+ -2 +........ and if 0 < x > 7 then show that x = "
Solution:
y=3x+1x2+ix3+ .......... oo
9 27
2 %xz 2

y(3 - 2x)y = 2x

3y — 2xy = 2x
3y = 2x + 2xy
3y = 2x(1+4y)
3
2x = 4
1+y
-
T2+ y)
- 3
Hence. proved x = TP
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10.A ball is dropped from the height of 27 meters and it rebounds two-third of
the distance it falls. If it continves to fall in the same way what distance will

11

it fravel before coming to rest?

Solution:

Let height = 27

3
The ball cover distance

27 2(27x2) 2(27x2x2)
r 3 ] 3 3 j} BB BRE AEw

y =

S0,

Soo =27+2[(184+12+8...........

18

= 27 + 2

g
X

3><18‘
3—2

= 27+2|ST‘]

=27+2[

= 27 + 2(54)
=27+ 108 = 135

Soo = 135 meter

Hence, the ball covers the distance of 135 meters.

Solution:

Let height = 75m
r==
§

The ball cbver distance

2 2 2
75,2(75)(—),2(75x—x—),Z(?Sx—x—x—
3 373 373
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75+60+24+2—;- ........... o0

SO,

S = 75 + [60+24+2—;-......

60
1_."_.|

60

60 x 60
60 - 24

=27 +

=75+[

=754 100

Soo = 175 meter

Hence, the bagll covers the distance of 175 meters.

126y =1+2x+4x* +8x* +............

. ol |
(i) show that x = =

(i)  find the interval in which the series is convergent.

Solution:

y=142x+4x°4+8x° 4.ucrurenen..

Here, a = l,r=-zT“-=2x

Soo = —

1-r

1

y_l-zx
y(1—-2x) =1
y=-2xy=1
y—1=2xy
Y= = ¥
2y

www.topstudyworld.com

Mathematics



www.topstudyworld.com

_2x
Ir| = 1
12x] < 1
: l
t.e|x|<;
X xz
13.")’-—1"";4‘74’ ..........
(i) show thai.::%‘-
(ii)
Solution:
x  x*
y—1+E+T+ .....

¢
Here, a = 1.r=-11=2x

if the series is convergent.

find the interval in which the series is convergent.

2-x
y(2—-x) =2
2y —xy =2
2y — 2 = xy
2(y+1)=xy
_ 2y-1)
y

1
-—-< x < -
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Hence proved

iv. if the series is convergent.

r] == < 1
TS
x| < 2

l.e—2<x<?2

14.The sum of infinite geometric series is 9 and the sum of square of its terms
is % find the series.

Solution:
Soo =9
And
a+a‘ré+ard+......... =§- .......... (i)
S0,
—=9
a=9(1-r)=9-9r
Aa=mY=9r .. .ciiieeees (i)
And
From eq (i)
e =2
=ré 5
a’ 81
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From eq (i) put the value of a.

at 81

j=r2 5

81

5

9*(1-r¥) 83

1—re

5

81(1-r?) 81

] =72

1-r
14r

1
5

5

S(1-7r)=1+r

5=Sr=14r
5—=1=r+45r
4 = 6r

4 2

r:-:-

6 3

Put the value of 'r' in eq (i)

=9-9(3)

L
N
Wl a
@ | @
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