Geometric Progression

Question 1.
Find, which of the following sequence form a G.P. :
(i) 8,24,72, 216, .....

(i) 5+ 21+ 72" 708, ........
Solution 1(i).

Given sequence: 8, 24, 72, 216

oy,

24_5 72_5 216 4

8 24 72

Since % =E =% = =3, the given sequence is a G.F.
g8 24 72

with common ratio 3,

Solution 1(ii).

1 1 1
24" 72" 216

Given sequence:

4

| =

Mo,

Zoa_l Y2 1 Jote 1

Yo 3 e T M 3
%4_%2_%16_

. i . .
Since = = == =, the given sequence is a G.P.
1 3
%o Y Ko
1

with common ratio

g.
Solution 1(iii).
Given sequence:; 9, 12, 16, 24
M o,

12_4 16_4 24 3
9 3 12 3" 16 2
. 24 72 216
Since Z— =22

=—___, the given sequence is not a G.P.
g8 24 72



Question 2.
Find the 9th term of the series :
1,4,16,64 ......

Solution:

Given sequence:; 1, 4, 16, &4

Mo,

4_4 16_, 64 4

1 4 16

Since E=E = % =......= 4, the given sequence is a G.P.
1 4 16

with first term, a= 1 and common ratic, r = 4.
Mowy, t, = ar™™
=f,=1x 4% = EEE36

Question 3.
Find_the sev_enth term of the G.P. :
1,v3,3,3V3

Solution:

Given G.P.: 1, +f3, 3 33, ...

Here,
First term, a=1

Common ration, r= — = \5

[

MNow, t, = ar"™?

=t =1x(\3) =27

Question 4.

Find the 8 term of the sequence :
411
'°23, ...



Solution:

3
/=2, S _o

A

3
Since é— 3 = 2, the given sequence is a G.F.

A

with first term, a =§1 and common ratio, r = 2,
Mow, £ = ar™!

:>t8=§x2T=§x2x2x2x2x2x2x2=3x25=96

Question 5.
Find the 10t term of the G.P. :
Solution:

Giwen GF. 12, 4, 1%,

Here,
First term, a= 12

]

Common ration, r =

e ES

MNow, £ = ar™
9
= t,=12x l 12 % 1 = 4
3 196853 6561

Question 6.
Find the nth term of the series :



Solution:

Mo,

2_5 4_58_,

1 2 4

Since %= g =§= ...... = 2 the given sequence iz a G.P.

with first term, a= 1 and common ratio, r = 2,
MNow, t = ar™?
=t =1x2mt = ot

Question 7.
Find the next three terms of the sequence :

Solution:

Given sequence: +f5, 5, 545, ...

M o,

5 _F 55

S_F B _fE

& 5

Since = ﬂ = = 5, the given sequence iz a G.P.
N

with first term, a=+f5 and common ratio, r = 45
Now, t = ar™!
. Mext three terms:

P term=£x{£)3=£x5£=z5
5t term = 5x[£}4=ﬁx25=25\5
gth term=£x{£)5=£x25£= 125

Question 8.

Find the sixth term of the series :
22,23 24 ...



Solution:

Given sequence: 2%, 27 2% ...,

Moy,

=3 24

Z S Foe

2¢ 2t

Since SZ= 5T = 2, the given sequence is a G.P.
with first term, a=2% = 4 and common ratic, r = 2.
Mowy, t = ar'™™?

te=4x(2F = 4x32-128

Question 9.

Find the seventh term of the G.P. :
[late]\sqrt{3}+1,1, \frac{\sqrt{3}-1{2}/latex], ................

Solution:

Given G.P.: J3+1, 1, %

Here,
First term, a= E +1

1
\E+1

Common ration, r =

Mow, t = ar"™

Il
-
L]
|
'_I.
-
u



Question 10.
Find the G.P. whose first term is 64 and next term is 32.

Solution:

First term,a= &4
Second term, t, = 32

= ar =32

=6dxr=32

—ro22_ 1
&4 2

. Required G.P. =g ar, ar"™?, ar™,......

1y 1y
_ 64, 32 6dx (5] | 64x {_J -

— 64, 32 16, 8, .....

Question 11.
Find the next three terms of the series:

1<)

2

wals

Solution:

Since = === ...... = 3, the given sequence is a G.P.

with first term, a= 2—2? and commaon ratio, r= 3.

Mow, £ = ar™™
. Mext three terms:



4t term=3x(3)3=5x2?=2
27 27
: 2 4 2
Shterm= —x(3)' = —x27x3=6
27 27

5o term=£x(3)5=£xz?x9= 18
27 27

Question 12.
Find the next two terms of the series
2-6+18-54 ...

Solution:

Glven serjes: Z2-6+ 12-54, ...,

Moy,

6_ 5 18_ 554 o

2 -5 18

Since el = 18 =ﬁl = . = -3, the given sequence is a G.P.
2 -6 18

with first term, a= 2 and commaon ratio, r = -3,
MNow, t = ar™?

. Mext two terms;

Shterm=2x(-31*=2x81 =162

6™ term = 2 x(-3)0° = 2 x (-243) = -486

Exercise 11B

Question 1.

Which term of the G.P. :



Solution:

For the given G.P.:
First term,a=-10

5
Common ratio, r= /‘6 =- L

-10 2.3
If - ?5—2 is the ™ term of the given G.P., then
5 n—1
-— =ar
72
n-1
5 1
= - - 10%| ——
72 X[LBJ

e (o) |
:EKEKEXEXQ'%K\Exﬁx\E:[Ejg]
~(55) -(=5)

=n-1=4
=n=>5
Question 2.

The fifth term of a G.P. is 81 and its second term is 24. Find the geometric progression.

Solution:

Let the first term of the G.P. be a3 and its common ratic be r.
B term=581=art= 581
2 term =24 = ar = 24

art 81

M @ =

oW a 24
27
=rf- 0
]
:>r—3
2
ar = 24



=a=16

LGP =g ar, ar? ard, .

2 2
_ 16, 24 16x (2], 16x[2], ...
2 2

- 16, 24, 36, 54, ...

Question 3. _
Loand —

Fourth and seventh terms of a G.P. are T3 156 respectively. Find the GP.

Solution:

Let the first term of the G.P. be a and its common ratic be r,

4% term o L = ar? o L
1= 18
7t term:—i;warfe__
426 426
o ‘AB@
Y
:>r3=——
27
—ro-1
3
arto L
12
= ax —13— L
5] 18
iy 3
:5 — e o
ST
GP. = a ar, ar?, ar® ...
_.3 3 (=) 3 (L) L
>0 2 3] 2 3) 18t
31 11
2'2 st



Question 4.
If the first and the third terms of a G.P. are 2 and 8 respectively, find its second term.

Solution:

Let the first term of the G.P. be g and its common ratio be r.
1 term=a=2
And, 3 term=8=ar?=8

[ o a_r2=§
“ 2

=ri=4

= =x2

Whena=2andr=2
2 termear=2x2=4

Whena=2andr=-2
2 terme=ar = 2x(-2)1= -4

Question 5.
The product of 3rd and 8th terms of a G.P. is 243. If its 4" term is 3, find its 7t term.

Solution:

Let the first term of the G.P. be a and its common ratic be r.
Mo,

tyx t, = 243

= arfxar’ =243

= %2243 ..(0)
Also,

t, =3

=ar’=3

ol

-
substituting the value of ain (i), we get

2
[ESJ xr? =243
.



:‘>26><F9=243
r

=r=27

=r=23

N -
3@ 27 9

7T term =t = ar® = é x(3)° = 81

Question 6.
Find the geometric progression with 4t term = 54 and 7" term = 1458.

Solution:

Let the first term of the G.F. be a and its common ratio be r,
A% term = 54 = ar® = 54
7% term = 1458 = ar® = 1458

Mow, —
“ar® B4

= =27

=r=23

ar® = 54

— ax(3F = 54
v

a0
5757

oGP =g ar, ar? ar® ...
_2 6 18,54, ...,

Question 7.

Second term of a geometric progression is 6 and its fifth term is 9 times of its third
term. Find the geometric progression. Consider that each term of the G.P. is positive.



Solution:

Let the first term of the G P be a and its common ratio be r,
Mow, 2™ term=t, =6 =ar=6
Also, to = 9x ty
= ar®=9xar’
=r‘=9
= =13
Since, each term of a G.P. is positive, we have r = 3
ar=6
= axi=6=a="~2
L GP.=a ar, ar? ar® ...
=2 6 2x(3F,2x(3F, ...
-2 6 18,54 .....

Question 8.

The fourth term, the seventh term and the last term of a geometric progression are 10,
80 and 2560 respectively. Find its first term, common ratio and number of terms.

Solution:

Let the first term of the G.P. be a and its common ratio be r,
Mo,

4% term=t, = 10= ar® = 10

7" term =t = 80 = ar® = 80

ar® _ 80
ar® 10
=r*-g
=r =2
ar? =10
=ax(2)7 =10
g 10_2

g 4



Last term == 2560

Let there be n terms in given G.P.
=t = 2560

= ar™ = 2560

:éx (2 = 2560

= (21! = 2048
= (2= (2
=n-1-11
=n=12

Thus, we hawve

First term = %, Common ratio = 2 and Number of terms = 12

Question 9.
If the 4th and 9th terms of a G.P. are 54 and 13122 respectively, find the GP. Also, find
its general term.

Solution:

Let the first term of the G.P. be a and its common ratio be r.
Moy,

4% term=1t, =54 = ar’® =54
O term=t, = 13122 = ar® = 13122

ar9_13122
ar® 54
=5 = 243
=r =3
ar’® = 54
= ax(3F = 54
S
a2 2
7

. Required GP. = g ar, ar?, a® ...
_2,2x3 2x (3R 54
_2 6,18 54

General term=t_=ar™ = 2x (3™’



Question 10.
The fifth, eight and eleventh terms of a geometric progression are p,qandr
respectively. Show that : g2 = pr.

Solution:

Let the first term of the G.P. be a and its common ratic be r.

5 term =t =p
=art=p

g™ term = t.=g

=ar’ =g

11t term=t, =r

=art?=r

Mo,

pr=arfxar® =& xr'* =(axr'F =qg°

=g =pr
Exercise 11C
Question 1. _ _
Find the seventh term from the end of the series : V2,2, 2v2, . 32
Solution:

Given series: Ji, =) 2«4‘5, NG Y

ND'I.-'"-.I', E = \'5.- & = “-"5
N 2

So, the given series is a G.P. with common ratio, r = 2

Here, last term, | = 32

< 7™ term from an end = 13 32 4

rﬁ_(@r:E




Question 2.
Find the third term from the end of the GP.

a

ot | I

27797 3, e, 162
Solution:
Given G.P: =, 2 2 162
279 3
Here,
Common ratio,r = Eé =23
7
Last term, | = 162
-~ 3" term from an end=|—2=£§=E= 13
r (3] 9
Question 3.
For the 7= 7- ? verveeena 815
find the product of fourth term from the beginning and the fourth term from the end.
Solution:
Given G.F’.:i,l,l, ..... , =21
27093
Here,

%
%

First term, a = % and Last term, | = 81

Common ratio, r =

o 4% term from the beginning = ar® = ix[BJS = ixE? =1
27 27
| 21 21
And, 4™ term fr de = oo _ 22 _
nd, erm from an end - — ST,

Thus, required product=1x3=73



Question 4.

If for a G.P., pt", gt and rt" terms are a, b and ¢ respectively ; prove that :
(@-rloga+(r-p)logb+(p-q)logc=0

Solution:

Let the first term of the G.P. be & and its common ratic be R,
Then,
p™ term=a= ARM = 4
qf term=b = ART = b
" term =c = AR = ¢
M o,
27w b ok cP = (ARPDI w (AR TLYP (AR P
— A0 p-Died v pla-Di-p) o np-g f (-LE-d)
= AgrH-pep—q o o Dt L)lr—pr -1 (p-q)
= A"x R"
-1
Taking log on both the sides, we get
Iog(aq‘r % b t:”“') =log i

=(g-riloga+{r-pllogb+(p-gilogc=0 L proved)

Question 5.
If a, band cin G.P., prove that : log a", log b" and log c" are in A.P.

Solution:

Here, a, b, care in G.P,

=b? = ac

Taking log on both sides, we get
log (b%) = log (ac)

=2logb =loga+log c
=logb+logb=log a+log c
=logb-loga=logc-loghb
=logag logh andlog care in AP



Question 6.
If each term of a G.P. is raised to the power x, show that the resulting sequence is also a

G.P.

Solution:

Leta, @, 3, ......., &, ...... be a G.P. with common ratior.

a
= _rfoalneN

a,
If each term of a 3.P. is raised to the power x, we get the sequence

=

= = =
51.'52."3‘3.'""".'an.' """""

Moy, (ehea) = [a""'l] =r* for al neMn

{an]x &
Hence, 8%, a,”, a5", ...... c A iz alsoa G.P.
Question 7.

If a,band c arein A.P. a, x, b are in G.P. whereas b, y and c are also in G.P. Show that :
x2, b?, y? arein A.P.

Solution:

a band carein AP
=db=a+cC
g x and b are in GP.

= %% = ab

b, v and c are in GP.

= v* = bc

Moy,

%% + w2 = ab+ bc
=bla+c)
=bxzb
= b=

= x?, b% and v are in AP

Question 8.

Ifa,b,carein G.P.and a, x, b, y, care in A.P., prove that :



- _I_+l—g .o a+(7_2 .
@ =% @ T+

Solution 8(i).

a, b and care in G.P.
=b?=ac
a, x, b,y and carein AP

:~2x=a+b:~x=a;b
E‘I::u=>c:+y:~|:u=x;v
2y=b+c:~y=bgc

Mo,

t,i_=2 , 2

x v a+b b+c

b +2c+2a+ b
ab + ac+ b% +be
_ Za+2c+4db
Cab +b?+b% b
_ 2a+2c+4b
ab + 2b% + be
_Ha+c+ b
bla+2b+ )
_2

b

Solution 8(ii).

a, bandcarein GF,
=b® = ac
a, % b,vand carein AF.

:}~2><=a+b:‘>><=a+b

21::u=><+~;:‘>|::=KLEH"f

2y=b+c:‘>y=b+c




Moy,

E+E= 24 +£

x v a+b b+c
Zalb+ci+ 2cla+b)

T (a+b)b+c)
Zab + 2ac+ Zac+ =be
ab + ac+ b* +bc

_ 2ab + dac+ 2bc

~ab+bZ+b%+be

_ Hab+ 2ac+bc)

&b+ 2b?+be

_ Hab+2ac+bc)

ab + 2ac+ b
=2

Question 9.
If a, band c are in A.P. and also in G.P., show that: a=b =c.

Solution:
g bandcarein AP
= =a+c

a4+
=h =

g b and c are also in GP.
=b? = ac

2
(are) .
2
a° +C°+2ac

4
=&+ c? + Zac= dac

= ac

=a’+c°-2ac=0
={a-cf =0
=a-c=0

=a=c

Mow, 2b = a+ c
=b=-a+a

=2b = 23

=hb=a

Thus, we have a=b=1c¢



Question 10.

The first term of a G.P. is a and its nth term is b, where n is an even number. If the
product of first n numbers of this G.P. is P ; prove that : pZ — (ab)".

Solution:

For a G.F.,
First term = a
Let the common ratic=r

A term =b

—=a™l_-b
P = Product of first n numbers of the given G.F.
—=FP-axarxarxar=.......xa"?t
=P-axarxar‘xarix.......xh

b b
=P= axar‘xarzxargx........x—zx—xb

r2r

:}F’=(abjx[aerJx(ar2xEJx........% terms
r

2

-
=P- (ab]x{ab)x{ab)x........g terms
=P=(ab)2
=P = +ab"
=p® = ab"

Question 11.

If a, b, c and d are consecutive terms of a G.P. ; prove that :
(@ + b?), (b? + ¢?) and (c? + d?) are in GP.



Solution:

Let r be the common ratio of this G.F.
Given: a, b, ¢, darein GP.
= 1% - 5

2™ term=b = ar,

39 term = c = ar?

4 term = d= ar®
Now, (62 + @) = [(ar? + (a2 T

2
- [azr2 + azr“}

=[ar2 )]
= a4r4(1+ rz)z
And, (62 +|::2)><((:2 + d2}= [az +(ar)2}x[(ar2j2 + (arE)ﬂ
- [az +azr2}x[azr4+azr6}
=.32{1+ rz)xazr4(1+ rz)
= .5|“r“(1+r2)2
={b2+ ) = (& +b2)x [P+ ¢?)
o b?+c? P+
#+b* b*+cf
Hence, (az+b2), (I::u2+c2) and (c2 +d2) arein G.P,

Question 12.
If a, b, c and d are consecutive terms of a G.P. To prove:

1 1 1 .
a’+b*° b*+c? ana gt e
G.P.




Solution:

Let r be the commaon ratio of this G.P.
Given: a b, ¢, darein GP.
=1% - 35

2™ terrm = b = ar,

3 term =c = ar?

4N term = d= ar®
1 ¥ | ?
Moy, =
[I::u2 + c2j [(ar)2 + (ar2)2:|
are + ar?

=]
ar*|ll+r?

1 1

x
14 z
ar (1+r2)

And, [52 jsz X [c2 i dzJ - Lz J,tar)z}< Larzf i (5"'3:'2}

a4+ are art ¢ 8t
1
7

(=) s l2m)
ah\l+rs) ar*tld+r?

1

®
T4 z
ar (1+r.2)

1 Y 1 1
j{b2+C2J _[az_'_szx[cz_'_dzJ

1 1 and;
#+b? bE4E foaliis o

—

Hence, are in 3.F.

Exercise 11D
Question 1.
Find the sum of G.P. :

()1+3+9+27+.....t0o12terms.
(i) 0.3 + 0.03 + 0.003 + 0.0003 + ...... to 8 terms.



I 1
(iii) |—5+Z_§+ ----- to 9 terms.

11 1

jv) l——+—=——+.....
(iv) 373 to n terms.
xX+y X=y
(v) x—y+l+x+y+ ----- upto n terms.
(vi) \/§+L+—l—+ ......... to n terms.
V3 33
Solution 1(i).

Given GF. 1+ 3+9+ 27+ ...,
Here,

first term,a=1

common ratio, ©= ? =3(r =1)

number of terms to be added, n= 12

air" - 1)
2, =
" r—1
1[3%-1) 32_1 531441-1 531440
=5, = - _ - - 265720
1z 3-1 2 2 2
Solution 1(ii).

Given GF.: 0.3+ 0,03+ 0,003+ 0,003+ ...,
Here,

first term,a= 0.3

common ratio, r = % =0.1(r «1)

number of terms to be added, n=8

-5 _a(l_rn)
=5, - D.B(l—(@.l]8}= [:].3{1—([]. 1]8) _ 1-(0.1° =l[1—i8J
1-01 0.9 3 3 10



Solution 1(iii).

Given GF.: 1- =+

Here,
first term,a=1

-1
common ratio, r = Té = —% r <1)

number of terms to be added, n=9

Lg 8d-rm)
" 1-r




Solution 1(iv).

Given G.F.; 1—%+3—1‘?—%+ ..... upto n terms
Here,
first term,a=1
common ratio, r = _—ié=—%[r < 1)
number of terms to be added = n
1-r
s n
1{1- _%]]
s,
1 _l]
L3
F ]
11— —EJ
1+l
3
j-I'I
A
(]
4
3



Solution 1(v).

GvenGP.: XY 1,22 Y upto n terms
. X4y
Here,
first term, a = x+y
KoY
commeon ratio, r = 1 _x-v (r <1}
XY Kty
XK=y
number of terms to be added =n
all-r")
= L
: 1-r
x+y[1_[x—y]j
%=y Moy
=5 =

PRy
Xy |y _[x=y "
K=y XY

K4y — X+ Y
W+

Y, |- x—yn
oo A
2

A

-G

2y (% - v)




Solution 1(vi).

: 1 1
Given GP.: 3+ =+ —=+...... upto n terms
NERNENE]
Here,
first term, a = NE
1
common ratio, r = E _1 r <1}
43003
number of terms to be added = n
all-r")
LS, =
" 1-r
1 n
1-|=
-6
==
j-1
3
-4
= 3“
2
3
U331
-2 3"
Question 2.
How many terms of the geometric progression 1+4 + 16 + 64 + ......... must be added to

get sum equal to 5461?

Solution:

Gwven GP 1+4+16+64+ ...,
Here,
first term,a=1

common ratio, r = ?= 4 (r=1)
Let the number of terms o be added =n
Then, S = 5461

_, alrr-1)
r—1

- 5461



1{4" - 1)

= = 5461

=¥ 1 suey
3

= 4" -1=16383

= 4" = 163584
= 4 = 47
=n=7

Hence, required number of terms = 7

Question 3. _
The first term of a G.P. is 27 and its 8t" term is 5I. Find the sum of its first 10 terms.

Solution:
Given,
First term, a= 27

gt term = ar’ = 1

21
n=10
Moy,
ar’ Vi
a 27
oL
2187
1?
=r=|Z
"-(3)
:>r=l|[r~::1)
3
all-r"j
s =
" 1-r
10
i
271-|=
-4
=S, = -
{- =
3
1
2?[1—@J
2
3



Question 4.

A boy spends % 10 on first day, ¥ 20 on second day, ¥ 40 on third day and so on. Find
how much, in all, will he spend in 12 days?

Solution:

Amount spent on 1% day = Rs. 10
Arnount spent on 2™ day = Rs. 20
Arnount =spent on 29 day = Rs. 40 and so on

20 40
M — = ==
Mgt
Thus, 10, 20, 40, ..., is a G.P. with first term, a= 10

and common ratio, r=21(r > 1)
. Total amount spentin 12 days = 5.
_alr -1

=
A r—1

= 5,20 "1 1022 1)- 10(4096 - 1) = 10x 4095 = 40950
2-1

Hence, the total amount spentin 12 days is Rs, 40950,

Question 5.
The 4th and the 7th terms of a G.P. are 7= 1 =55 respectively. Find the sum of n terms
of this G.P.
Solution:
For aG.P.,
4 term = ar® = L
27
th e 1
lterm=ar” = ==3

1
&
Now, 20 - 729

ar }5?



Question 6.

A geometric progression has common ratio = 3 and last term = 486. If the sum of its
terms is 728 ; find its first term.

Solution:

Fora G.F.,
Commeon ratio, r=3 (r » 1)
Last term,| = 486
=728

Ir - a

r-1
— 486 x 32— 3 _ 708

3-1

:3&28_52?28

= =722

= 1458 -a=1456
Hence, the first termis =2,



Question 7.

Find the sum of G.P.:3,6,12, ............... 1536.
Solution:

Given G.P.: 3,6, 12, ........, 1536

Here,

First term,a= 3
Common ratio, = % =2(r=1)

Last term,| = 1536
Ir - a
r-1
1536x2-3
ST 2-1
=3072-3
= 3069

Reqguired sum =

Question 8.
How many terms of the series 2+ 6 + 18 + ............. must be taken to make the sum
equal to 728 ?

Solution:

Given series: 2+6+18+......
Now, 2-3, B _3
= &

Thus, given series is a G.P, with first term,a= 2
and common ratio, r=3 (r = 1)
Let the number of terms to be added=n

Then, 5, =728
S ar-U o

r—1
2

3-1
—=3"-1=-728
= 3" = 729
=3"=3"
=n=6

Hence, required number of terms = &



Question 9.

In a G.P., the ratio between the sum of first three terms and that of the first six terms is
125:152.

Find its common ratio.

Solution:

Let a be the first term and r be the common rato of given G.P.

3_
Mowe, sum of first three terms =5, = a(r—ll)
r'_
6_
Mow, sum of first six terms = 5, = y
It is given that
alr® - 1)
1125
alr"-1) 152
r-1
rr-i_i2s
rf-1 152
__ri-1 125
Y- 152
-1 125
(rP-1){r*+1) 152
1125
~+1 152
=ry 1=_152
125
e 152y _152-125
125 125 125
]
3
=ri=|=
(3
=ra2
5

Hence, the common ratiois g



Question 10.

Find how many terms of G.P. § 31 7... mustbeadded to get the sum equal to 737
Solution:
Given G.P. E 1+1
9 3 2
Here,

. 2

First term, a= =

Irst term, a= 5
ﬂé E

Common ratio, r = 7 =-5 21
9

Let required number of terms be n.

g, o 22

=72
i) S5
ior 72

@) s
j[i géﬂ_

jl_ﬂéj=__
= 72
-3V 275
=1-|-= ==
[2} 52
il_E{fJ
- 2
_Eié_[:if
2 Lz
(-3
=) L2
=n=>5

- Required number of terms =5



Question 11.

If thesum 1+ 2+ 2%+ ... + 2" is 255, find the value of n.
Solution:
Required series: 1+ 2+ 2%+ ...+ 27!
2
Mo, % =2, % =2

Thus, given series is a G.P. with
first term, a=1
commaon ratio,r=21(r = 1)
Last term, | = 201
Let there be n terms in the series,
Then, S, = 255

Ir-a

r-1

2 tx2-1

2-1

=2"1x2-1=255
=21 x2= 256
=2l =128
=2t = 27
=n-1=7
=n==2

= = 255

= 255

Question 12.
Find the geometric mean between :

(|)ﬁ and 2

(i) 14 and g
(iii) 2a and 8a3

Solution 12(i).

Geometric mean bebtween 4 and 2 = ixg —f1=1
Q 4 Yo 4

Solution 12(ii).

Geometric mean between 14 and i = |1« l = E =_
32 32 Vis

1

3
4



Solution 12(iii).

Geometric mean between 2a and 84 = J2ax 85° = 16 x at = 422

Question 13.
A4
The sum of three numbers in G.P. is 10 and their product is 1. Find the numbers.

Solution:
Let the numbers be E, a and ar.
r

8
= _xaxar=1
r

=g =1
=a=1
Mo, E+ a+ar=§
r 10
:>1+1+r=§
r 10
14r+r2 _39
r -~ 10

=10+ 10r + 10r% = 39
=10 -29r + 10=10
=10 -25 -4+ 10=10
=5(2r-5-2Ar-5)=0
=(2r-5i5% -21=0

:}»r=§ or r=§

Thus, required terms are:

& 1 5 1 =2
~,gar=_—_,11=xZ CR _—, 1 1==
! " 5 ! ) 2 2 ! 4 5
" ya v
=2 5 5 =2
“zlz R oSb3
Question 14.

The first term of a G.P. is -3 and the square of the second term is equal to its 4" term.
Find its 7! term.

Solution:



For a G.P.,
First term, a=-3
[t is given that,

{E”d term)2 = 4 term

= {ar}2 = ar’

=ar=ar

=a=r

=Sr=-3

Now, 7% term = ar® = -3x (-3 = -3x729= -2187

Question 15. )
Find the 5t term of the G.P. %, 1, ...

Solution:
5
First term (a) = 2
. 1 2
And fi ====
nd, common ratio (r) 575
2
Now, t =ar™?
# = 3-1 Fand a3
— 5t term=t5=§:< E =E:< E = E =i
2 \2) 2 \5}) \5) 125

Question 16.

The first two terms of a G.P. are 125 and 25 respectively. Find the 5th and the 6th terms
of the G.P.

Solution:
First term (a) = 125

And, common ratio (r) = 2 _1
125 5
Now, t =ar™"
1-~.|5—1 1"-.4 1 1
=5 term=t,=125x|=| =125x = =125x——==
em="1s 5 5 255
PR - | 7435
S 6% term=t, =125x| | =125x 1| —125._ 1 _ L1
\5) 5 3125 25



Question 17.

i
Find the sum of the sequence -5, 1, - 3,9, ............ upto 8 terms.
Solution:
Here,
1 _2_2_ 5
R T A
3

first term (a) = -

and common ratio (r)=-3 (r < 1).
Thus, the given sequence is a G.P. with

LI =

Number of terms to be added, n=8

a(l-r")
R T L
" 1-r
1,
-=(1-(-3) | 1.3 1
=5 =2 e S i SR |
s 1-3 5~ b

Question 18. ]
The first term of a G.P. in 27. If the 8thterm be ®1, what will be the sum of 10 terms ?

Solution:

Given,
First term,a = 27

2 1
8" term=ar’ = —
81

n=10
Mow,



27113 |
=S,= —— i <
1-=
3
10
27|1-5w]
N 2
3
g1/ 10
=5\t 30
281
_22(q-3w
2( )

Question 19.
Find a G.P. for which the sum of first two terms is -4 and the fifth term is 4 times the

third term.

Solution:

Let the five terms of the given G.F. be

2 8 3ar ar?
I__L.rr.r r r

Given, sum of first two terms =-4

a
—+ —=-4
rL

a+ar
= — =
"
= a+ar=-4r
=all+r)=-4r
4r*
1+r
And, Eth term = A{Srd term)
= ar? = 4(a)
=r-=4
=r=4+2
Whenr=+2,

-4

—=a=-

_4(2F _ 16
1=2 3




Whenr=-2,

B ¥
__4(=2) _16
1-2
Thus, the required terms are %, ?: a, ar, ar-.
16 16
=3 16 16 16 16 16
e — =2 - - —x2, ——=x4 OR —,—,16,16(-2),16= 4
.2 4 I 2 I 3 I 3 r 3 4 I_EI T I: :I.l'
e, —ij—g,—g,—gj—ﬁ—f OR 4, -8,16, - 32, 64
o ] o ] o ] o | 9
Additional Questions
Question 1.

Find the sum of n terms of the series :
(V4+44+444+ ...
(i) 0.8 +0.88 +0.888 +..............

Solution 1(i).

Fequired sum =g+ 44+ 444 4+ ... upton terms
=4{1+11+111+.......... upto n terms)
=g{9+99+999+..........uptor‘|terms)

4
=—|{l0-1 100-1 1000-y+......... Upto n terms
4[(10- 1)+ (100~ 1)+ (1000~ 1)+ ... up ]
4 [10+ 107 + 107+ ... upto n terms)

9 —fl+1+1+.. . upto n terms)

(1010 -1) ]

M

10-1

_g(m“—i)—n

wl s ol




Solution 1(ii).

Fequired sum =028+ 0.828+0.888+........ upton t&erms
801+ 0.11+0.111+ ... upto n terms)
g[D9+D99+D999+ .......... upto n terms)
g[l 0.1)+(1-001)+(1-0.001)+......... upto n terms |
g_{l +1+1+.0. Upto n terms) ]
9 -(0.1+0.01+ 0.001+ ......Uupto n terms)
8_(1 +l+l+. 0, upto n terms) i
=§_ —[%+ﬁ+ﬁ+.......upton termsj_
o1, 1
_§ - 10 1 " r—i 1
) 1 ~ 10
i 10
_8[,_ 10 1, 1}
9 910l 1o
- Y PR
gl 9 1o

Question 2.
Find the sum of infinite terms of each of the following geometric progression:

v + 1+
()\6\/_ \/_qﬁ .........




Solution 2(i).

Given GP. 11+ L+ 1y Ly
379 7

Here,
First term, a=1

Common ratio, r = 1/3/— ! F| = _1.4
o1 3 E 3
: & 1 3
R d - - - __=
equired sum = —— 1_1 5
3
Solution 2(ii).
GivenGp :1-Lty 1 1,
2 4 B
Here,

First term, a=1

-1
Common ratio, r= é:—l {|r|=‘—l‘=l
= 22

1
. Reqguired sum = 4 1 = 11
1-r 1—[—_J 14=
2
Solution 2(jii).
- 1 1 1
Given GF. §+ ?+ ?+ ,,,,,,,
Here,

: 1
First term, a= =
3

Common ratio, r = —=- =

. Required sum = li SR E



Solution 2(iv).

1 1

1
Given GF. . Ji -t
Z2E Ak

Here,
First term, a= ~.|'§

i
Common ratio, r——‘\/'E _1 ||_‘ E‘=l-::1
N 2 2 2
2 2 22

~ Required sum = 1‘3 = = =

Solution 2(v).

Given GF, £+J_ 35 9£+

Here,
First term, a= S3

1
Common ratio, r = 4‘%_5:= % [|r|= %‘= % Z 1]
s S5 B 3B

- Reqguired sum = T e

Question 3.

The second term of a G.P. is 9 and sum of its infinite terms is 48. Find its first three
terms.

Solution:

Let a be the firset term and r be the common ratio of a G.F.
2 term, t,=ar = 9
=ro2
a
Sum ofits infinite terms, S = 48

a
= —=48
1-r



= 42

a-49

= 5" = 48a- 432
=g -483+432=10
—=a -36a-12a+432=10
=da-361-1Ha-36)=0
=(a-36)a-12)=0
=a=36bor a= 12

9 1
When a=36’r=ﬁ=1
= 1% term = 36,

ond term=ar=36lel=9
S term=ar2=36xi=g
15 4
When a= 12, r=i=§
1z 4
= 1% term = 12,
ond term=ar=12x§=9
vd - 9 _2?
a0 term = ar _12x16_ =
Question 4.

Find three geometric means between T and 432.

Solution:



Let G,, 35, G5 be three geometric means between a= % and b =432

Then, %, G, G, Gy, 432105 a G.P.
Thus, we have

First term = a=

Gl |

gt term of the G.P. = ar* = 432

U
3

=rt- 1296
=rt-5*
=r=5

G1=ar=lx6=2
>

G2=ar2=%x6x6=12

Gg=ar‘3=%x6x6x6=?2

Question 5.

Find :
(i) two geometric means between 2 and 16
(ii) four geometric means between 3 and 96.

(iii) five geometric means between 57 and 403
Solution 5(i).

Let G, G, be two geometric means between a=2 and b= 16,

Then, 2, G,, G,, 16 is a G.P.

Thus, we have

First term=a= 2

4% term of the G.P. = ar® = 16

=2xr’=16

=r*=8

=¥ 2°

=r=2

Oy =ar==2xd=4
Go=ar®=2x2x2=8



Solution 5(ii).

Let G,, G,, G, G, be four geometric means between a=3 and b =96,

Then, 3, G, G,, G Ga, 96 iz a G.P.

Thus, we have

Firstterm=a=13

6 term of the G.P. = ar® = 96

= 3xr’ =96

= =32

=" =2

=r=2

cGyp=ar=3x2=06
G,=arf=3x4=12
G,=ar®=3x8=24
Gy,=ar*=3x16=43

Solution 5(iii).

Let G,, G,, G;, G,, G5 be five geometric means between

a=35=gand b=4@l=g.
9 9 < 2
32 21

Then, = 3, G, G, G, G = iz a G.P.

Thus, we have

First term = a= %

7h term of the G.P. = ar5=%
_ 32 . _8l
= =
=>I’E'=§><E
2 32
:>r‘5=g
B



G=ar=Ex§=1—

' a2 3

Gz=ar2=%x§=8

Gy=ari= 22,2 _ 12
9" g
32 8l

G, = r4=?xﬁ=18

Question 6.
34
The sum of three numbers in G.P. is 10 and their product is 1. Find the numbers.

Solution:
44
Sum of three numbers in G.P. = 10 and their product = 1

i
Let number be 7, a, ar, then

a

7><a><ar-“-l:>a3=l=(l)3
ca=]

42 - 22

and — +a+ar= 5
:a(l+l+rj=£

r 10

l+l+ 39 l 39

-— o T= e— ¢ T —

r "7 0 10
LI ~39-10 29
A T R T R T

29
rA+l=—=r



10,2 +10=29= 10r2-29% + 10=0
= 10r2-4r-25r+10=0
= 2r(5r-2)-5(5r-2)=0
= 5r-2)2r-5)=0

2
Either 5r =2 =0, thenr = g

5
or2r—-5=0, thenr= -2"

.. Numbers are —, 1,

W

4 5 2
25’0'.2, ,

Question 7.
Find the numbers in G.P. whose sum is 52 and the sum of whose product in pairs is
624.

Solution:

Let the numbers be a ar and ar?.
= a+ar+arf=52 ()
And, (axar)+ (arxarf)+ (ar* xa) = 624
= at+ a1+ at? =624
= ar(a+ar®+ar)= 624
=arx5h2 =624 L [From (]
=ar=12
12

= d=—
r

Substituting in (i), we get
E+E><I’+E::<r2=52
O r
:,~¥+ 12412 = 52
z
- 12+ 12 + 1
r

=12+ 12r+ 122 = 5o
=17 -—4dr+12=0
=F2-1r+3=0

=52




=F -9 -r+3=0
=3Fr-3-1r-31=0
= (3 -1)ir-3)=0

::rr=l or r=23
3

:}~a=£=36 or 4

%

Thus, required terms are:

g ar, ar? =36, 36;::%, 36;::% OR 4, 4x3, 4x9

=36, 12, 4 OR 4,12 36

Question 8.
The sum of three numbers in G.P. is 21 and the sum of their squares is 189. Find the
numbers.

Solution:

Let the numbers be g ar and ar?,

= (aF+(arF+(ar’F =189
=a’+ar?+art =189

And, a+ar+arf=21
={a+ar+ar?f=21%

= a’+aT’+aTt+ 287 + 287 + 2877 = 441
=189+ 2arfa+ ar?+ ar)= 441
=Zarx21=441-189

= dlar = 252

=ar==56

&
=r=_
=]

Mow, a+ar+ar® =21

= a+ axE+axE=21

a a°
:>a+6+§=21
=a°+6a+36=21a

=a°-15a+36=0
= a8 -12a-3a+36=0



=da-12)-3a-121=0
=(a-121a-31=0
=a=12 or a=3
:}r=£=1 or rE=
12 2 3
Thus, required terms are:

g ar, ar’=12 12%, 12@L OR 3, 3x2 3x4

12 6 3 OR 36 12





