Geometric Progression

Question 1.
Find, which of the following sequence form a G.P. :
(i) 8 24 72 21 6, ...

Solution 1(i).

Given sequence: 8, 24, 72, 216 . .

Mo,

24 5 72 5 216 4

3 24 72

Since 2_4 =E _% ....... =3, the given sequence iz a G.F.
8 24 72

with common ratio 3.

Solution 1(ii).
i 111
2' 24" 72' 216

/4}}/2 }/

o 3 Yo 3 ,é__

Given sequence:

Since

%_%4}6

with common ratio =

3
Solution 1(iii).
Given sequence: 9, 12, 16, 24
Moy,

12_4 16_4 24_3
a 2 12 =16 2
o4 72 216

Since — =—— , the given sequence is not a G.P.

824 72
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Question 2.
Find the 9th term of the series :
1,4,16,64 ......

Solution:

Given sequence: 1, 4, 16, &4

Mo,

4_, 16_, 64,

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 = <.

Mow, £, = ar™
=, =1x 4% = 5536

Question 3.

Find the seventh term of the G.P. :
1,v'3,3,3v3
Solution:

Given G.P 1 43, 3 33, ...
Here,

First term, a=1

Common raticn, r = ? = \5

MNows, £ = ar™!

=t =1x(\3) =27

Question 4.

Fin? the 8™ term of the sequence :
311
"33, .
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Solution:

Given sequence: g, 1

N=3 3 E, G

4" 2
Mo,

%5 3,

3 3
/R
3
Since é= i= ...... = 2, the given sequence is a G.P.
3 ?/
st =

with first term, a= g and common ratio, r = 2,
Mow, t = ar™!

3IB=§x2?=§x2x2x2x2x2x2x2=3x25=96

Question 5.

Find the 10t term of the G.P. :

Solution:
Given GF. 12, 4, 1%,
Here,
First term, a= 12
Common ration, r = s = 1
12 =

Now, £ = ar™?

3
=‘,>tm=12x(lJ =12 x 1 = 4
3 19683 6561

Question 6.
Find the nt" term of the series :
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Solution:

Moy,

2 5, 458,

1 2 4

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

with first term, a= 1 and common ratic, r = 2,
Mow, £ = ar™?
=t = 1x2m! = ol

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

Solution:

Given sequence: /5, 5 545, ...
Mo,

Since —= 2" =..... = \E, the given sequence is a G.P.

with first term, a=+f5 and common ratio, r = +/5.
Mow, £, =ar™?
- Mext three terms:

4 term=£x[£]3=£x5£=z5
5 term = 5x[£)4=£x25=2a5
th term=J§x[£]5=J§xz5J§= 125

Question 8.

Find the sixth term of the series :
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Solution:
Given sequence; 24, 27 2% ...
Mo,
2 4
2¢ 2
23

since —====...... = 2, the given sequence is a G.P.
2

with first term, a= 2% = 4 and common ratio, r = 2,

Mowy, £, = ar"™
Cte=4x(2P =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.: 3+ 1, 1, @

2
Here,

First term, a= «E +1

Common ration, r =

Mow, t = ar"!

I
-
]
|
'_I.
o
o
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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
sr-22.1

B4 2
~ Required G.P. = g, ar, ar™?, ar™,......

1y? 1Y’
— 64, 32 64 [EJ | 64y [_J e

— 64 32 16,8 .....

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

2

i

]

2
L T

il

Solution:

Given sequence:;

Moy,

Since =— === ...... = 3, the given sequence is a G.F.
with first term, a= 2—2? and commaon ratio, r = 3.

Mowy, £ = ar™™
~ Mext three terms:
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4 term = 2 x (3P = 2 x 27 = 2
> >
X 2 . 2
EMterm=—x(3 = —x27x3=6
57 57

6 term = = x (3 = = x27x 9= 15
57 57

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

Solution:

Given series:; 2-6+ 18-54, ...,

Moy,

6_ 5 18_ 554 -

2 —& 12

Since s = 18 =ﬁ= ...... = -3, the given seguence is a G.P.
2 -6 1=

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

. MNext two terms:

Shterm =2x(-3)* =281 = 162

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

Exercise 11B
Question 1.

Which term of the G.P. :
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Solution:

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

5
Common ratio, r= /“6 =- L

-10 2.5
If - ?5_2 is the n® term of the given G.P., then
5 n—1
- =ar
72
n-1
5 1
= -2 - 10x| —
72 x[zﬁ]

-1
1 1
ﬁ —_— _—
144 [21_.@}

:}Exgxgxzxxjéx@x@xﬁ=[2j§]n_l
() ()
[zﬁJ [zﬁJ

=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 a and its common ratic be r.
hterm=gli=art=281
2 term =24 = ar = 24

art 21

M a _=-

oW a 24
27
=ri="
"3
::sr—3
e
ar =24
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=a=16

Question 3.

] r —_—
Fourth and seventh terms of a G.P. are 78 A1

1
186 respectively. Find the GP.

Solution:

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

4% term = —— = ar® - L
18 18

7t term=—i:=ar5=—
426

486
/ is

456
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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 3P, be a and its common ratic be r.
1Tt term=a=>2

And, I term=8=ar?=8
Z

Mo, i=§
a =

=r‘=4

=r =2

Whena=2andr=2
2 termoar=2x2=4

When a=2andr = -2
P term=ar=2x(-2)=-4

Question 5.
The product of 3rd and 8th terms of a G.P. is 243. If its 41 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 ty = 243
=ar’xar’ =243

= P2 243 (D)
Alzo,

t, =3

=ar’=3

o3

.
Substituting the value of ain (i), we get

2
(%J xr = 243
.
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:’%Eexr'g=243
I

= = 27

=r=23

oo _3_1
3227 9

LM term =t = ar® = %x (3F =81

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

Solution:

Let the first term of the G.P. be a and its common ratio be r.
4% term = 54 = ar® = 54

7% term = 1458 = ar® = 1458

ar® 54

== 27

=r=23

ar® = 54

=ax(3F =54

Moy,

a0 o
A= =5

~ GP. =g ar, ar? ar®, ...

=2 2x3 2x(37 54 ...
-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.
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Solution:

Let the first term of the G.P. be g and its common ratio be r,
Mow, 2™ term=t, =6 = ar=56

Also, to = Fx Ly

= ar® = 9xar?

=r<=9

= =13

Since, each term of a G.P. is positive, we have r = 3

ar =6

= gxi=6b=a==2

-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) =10

sa-9_ 2
2 4
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Last term = | = 2560

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

= ar™ = 2560

= %x (21! = 2560

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

Thus, we have

First term = g, 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 a8 and its common ratio be r.
Mo,

4% term = t, = 54 = ar® = 54
Ot term=t, = 13122 = ar® = 13122

ar8_13122

ar® 54

= 15 2 243

=r=23

ar® = 54

— ax(3F = 54
S

= d= — =

Ry

© Required G.P. = & ar, ar®, ar®,.......
_22x3 2x (3% 54
_2 6, 18 54

General term =t =ar™ = 2x (3!
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Question 10.
The fifth, eight and eleventh terms of a geometric progression are p, g and r
respectively. Show that : g2 = pr.

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

Shterm =t =p
=art=p

& term = to =9

=ar’=q

11" term=1t,, =1
=art®=r

Moy,

pr=artxar®=axrt* = {axr’F =g

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

Solution:
Given series; @, 2, 2@, cn, D&

2 o2
NDW,E=@, T=J§

So, the given series is a G.P. with common ratio, r = 2
Here, last term, | = 32

© 7™M term from an end = L _ 2 3

rﬁ_(\@)ﬁ:E

— 4
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Question 2.
Find the third term from the end of the GP.

00 3, . 162
Solution:
Given G.P. E, g, E, ..... , 162
27793
Here,

Common ratio,r = Eé =3
7

Last term, | = 162

I 162 162

3 term from an end = — = —o = =5
¢ (37 9

=18

Question 3.

For the % lj l:: cerereeenee 8T
find the product of fourth term from the beginning and the fourth term from the end.

Solution:

Given G.P‘.:i,l,l, ..... , 81
2709 3

Here,

Common ratio,r = 1& =3
77

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

o 4% term from the beginning = ar® = 1 % (37 = 1 x 27 =1
=7 =7
| 21 =1
And, 4™ term fr de o 22 22 _
nd, erm from an end = - >

Thus, required product=1x3=3
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Question 4.

If for a G.P., p", 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 A and its common ratio be R,
Then,
p® term=a=ARM = 5
q® term=b = ART! = b
r term=c = AR = ¢
Moy,
' = bP x cP = (ARPLI w (AR TLYP « (ARMLP
— At pl-Diet)  oarp pla-Di-p)  ap-g p (-1iE-g
= AarHprp-a o [ (- Dlar(a-10r-plr-1 (p-q)
= A%« R"
=1
Taking log on both the sides, we get
Iog(aq‘r xb P x (:P‘q) =log1
=(g-riloga+{r-pllogb+(p-qgilogc=0 Lproved)

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, ¢ are in G.P.

=b* = ac

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

=2logbh =loga+log c
=logb+logb=log a+log c
=logb-loga=logc-loghb
=log g logh andlog care in AP,
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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, a, 3, ......., 8, ...... be a G.P. with common ratior.

a
= 1 _r foroallneh

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

® ® ®
Sy 8z, By ey By

Mo, {(a”";} = [a‘“i] =r* for al nemn
a.)" a

Hence, 8%, a,°, a5", ...... LA iz alzoa G.P.

n

Question 7.
If a,band carein 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:
g band carein AP
=h=a+cC
a ¥ and b are in GF.

= x* = ab
b, v and c are in GF.
=y = bc
Mo,
x?+y?=ab+bc
=bla+c)
=bxzb
_ oh?

= %%, b and v* are in AR

Question 8.

If a,b,carein G.P.and a, x, b, y, care in A.P., prove that :
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.I_+l—z .o ﬁ+£~2 l
@377 @ 275

Solution 8(i).

a, b and carein G.P.
=b? = ac
a, %, b,vand carein AP,

::~~2><=.5|+l::u:‘~»><=EHI:I

Etu=><+y:>b=%

]

2\;=I::-+t::‘=~y.f=|:L
2
Moy

12 2
v a+b b+c
d+2c+2a+2b
ab + ac+ b* +bc
Za+ 2o+ db
ab +b? +b? + be
_ 2Za+2c+4b
ab + 2b% + be
_Ha+c+b)
Cbla+zb+ o)
=

b

1
~+
b

Solution 8(ii).

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

a+b
=
+

= 2¢=a+b=x=

X+ Y

d=x+y=b-=

2y=|::u+-::>y=b;—c
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Mo,

Za . 2c

a+b b+c

_Zalb+c)+2c(a+b)
(a+blb +c)

Zab+ 2ac+ Zac+ b

ah + ac+ b? +be
Zab + dac+ Zhe

ab+ b® +b% +be

_ Hab+ 2ac+bc)
@b+ 2b?+be
Hab + Zac+bec)
~ ab+Zac+bc
=2

4 c
4+ - =
L

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

=
=h=

g b and ¢ are also in GR.
=b? = ac

2
_(axc "
=2
a’ +c’+2ac

4
2 2
=g +c" + Zac=dac

= ac

=a°+c?-2ac=0
=({a-cF =0
=a-c=10

=a=c

Mow, 2b=a+C

= =a+a

=b = 23

=b=2a

Thus, we have a=b=1c
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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 : p? — (ab)".

Solution:

For a G.P.,
First term = a
Let the common raio=r

A term =b

= ar"t - b
P = Product of first n numbers of the given G.P.
—=P-axarxa xar®x.......xa"?t
—=FP-axarxa‘xarx.......xb
:}F"=axarxarzxarEx........xExExb
r< r

=P=(ab)x arx 2w farzx 2w .0 terms

r re 2
:p:(abjx(amx(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? + c?) and (c? + d?) are in GP.
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Solution:

Let r be the common ratio of this G.P.
Given: a b, ¢, d arein G.P.
= 1% - 3

2™ term=b = ar,

3 term = c = ar?

4" term = d = ar®
Now, b2 + )" = [(ar)? + (ar?2 ]
~[ar? v e
= [z (1er)]
- &t 1er?)
and, (& +b?)x [ + )= [&® + (ar)? |x[(ar®)? + (ar® |
[ + fr? |x[afr® + 2%

az(l+ rz)xazr4(1+ rz)

=.5|"'r“(1+r2)2
=2+ ) - [ +b2)x [P + &)
" |::|2+|::2=t:2+n::|2
T & +b? b4t
Hence, (az+|::-2), (I::u2+c2) and ((:2 +d2) arein G.P.

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

1 1 1 '
a2 +b2 ’ bz +cz and c; +d2 are in
G.P.
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Solution:

Let r be the commaon ratic of this G.F.
Given: &, b, ¢, d are in G.F.

=1% - 5
2 term=b = ar,
2 term=c = ar?

4P term = d= ar®
1 ¥ i ’
Mo, =
[bz + c’-] [(ar)2 + [arzjz}
ar? + ar?

]
ar*|1l+r?

1 1

T (er)
1 1 1 1
And [az + I::uz}< [cz + dzJ B Lz +(ar)2}x{(ar2j2 +(ar3)2}
1 1
[az + azrz}j< [azr4 + azrﬁ}
o)zl
at\l+r?) &r*tll+r?

1 1

Ly
34 z
ar (1+r-2)

1 Y 1 1
:}[b2+CEJ _[az+b2Jx[C2+d2J

1 1 and 1
F+b? b+ P o+ df

Hence, are in G.F.

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

()1+3+9+27+.......t0 12 terms.
(ii) 0.3 +0.03 + 0.003 + 0.0003 + ...... to 8 terms.
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1 1
i) 1l——+———+.....
(iii) 57273 to 9 terms.
o 1 1 1 1
(iv) "3‘+3‘3'“3—3+ ----- to n terms.
Z2¥ et
(v) Xy Xty 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

COMMOon ratio, r= % =3(r=1)

nurmber of terms to be added, n= 12

= 265720

cg 2ol
r-1
Lo _M3T-1) 3E-1 S531441-1 531440
vo3-1 0 2 2 -2
Solution 1(ii).

Given GP. 0.3+ 0,03+ 0,003+ 0,003+ ...,
Here,

first term,a= 0.3

commaon ratio, r = % =0.1(r <1)

number of terms to be added, n= 8

< _all-r")
TR T 1oy
:>58=D.3(1—(D.1) }=D.3(1—(D.1)}= 1-(0.1F 1

1-0.1 0.9
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Solution 1(iii).

Given GF.: 1- =+

Here,
first term,a= 1

-1
é=—%(rc:1j

Common ratio, r = -

number of terms to be added, n=9

.S _all-r")
1-r

= Sg =
3

—
+
P

r L

—
+
P
N

—
+

)

n

'—I.

LkJU'I‘
|
M

x

I
O] I VR W SV

LN
-

171

|
i ‘
n
80
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Solution 1(iv).

Given G.P. 1—§+32—33+ ..... upto n terms
Here,
first term,a= 1
common ratio, r = _—lé=—%[r < 1)
number of terms to be added =n
1-r
F n
=)
s
1 _1]
L O
- ]
1[1- —EJ
1+£
3
1 n
1-|-=
(4]
B
3
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Solution 1(v).

A

Given G.FP. +1+ + o upto n terms
%=y Wy
Here,
first term, a = Y
XK=y
common ratio, r = 1 S Y r ey
Xty x4y
K=y
number of terms to be added =n
all-r")
25 =T
" 1-r
><+y[1_[x—y]"]
W=y P Y.
=S, =
I [t
X4y
x+y|y_[*=v "
X =y Xy
B K4y — X+
X+
X+ |y _[x=V "
SRy, %y
= =
X+
2 {- oW
(><+af)[ (2=
B 2y (x - v)
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Solution 1(vi).

Given G.P.1 43+ i3+ — =t upto n terms

Here,

first term, a = NE
1

common ratio, r = £= 1 (r =1)
S35

number of terms to be added = n

Lo _al-r")
E e
1 n
1-|=
-]
=S =—
-1
3
1
31-=
)
2
3
NI
-2
Question 2.
How many terms of the geometric progression 1+4 + 16 + 64 + ......... must be added to

get sum equal to 54617?

Solution:

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

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

. alr" - 1)

= 5461
r—1
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1(4"—1)
=\ !_r545]
4-1

an- 1

= - 5461

=4 -1=16383

= 4 = 16334
= 4 = 47
=n=r

Hence, required number of terms = 7

Question 3.
1
The first term of a G.P. is 27 and its 8t term is 1. Find the sum of its first 10 terms.

Solution:
Given,
First term,a= 27

S term = ar’ = 1

21
n=10
Mo,
1
ar’_ Vet
a 27
o1
2187
1'."
=r=|=
(3]
1
=r==1(r«il
3( )
all-r")
LS =
" 1-r
10
1
271-1=
)
:’Sm=—1
i-2
=
1
G
) 2
3
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Question 4.

A boy spends ¥ 10 on first day, T 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 17 day = Rs, 10
Arnount spent on 2™ day = Rs. 20
Arnount spent on 39 day = Rs. 40 and so on

20 40
M — = ==
RO I s R
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 = S,
_ alr" -1)

o
" r—1

=5,=22E" "1 10222 1)- 10(4096 - 1) = 10x 4095 = 40950
2-1

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

Question 5.

1 . 1
The 4th and the 7th terms of a G.P. are 7= 1 =53 respectively. Find the sum of n terms

of this G.P.
Solution:
For aG.P.,
4 term = ar? = L
27
1
7 term = ar® = —
erm = ar =5

1
&
Now, 20 - 29

ar }5?

--3-()
27 |3
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=r==1(r«l)

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 &GP,
Common ratio, r=3 (r = 1)
Last term,| = 486
=728

Ir - a

r—1
— ABEx3-a _ 258

3-1

— —14528' 8 _ 708

= = /2B

= 1458 -a= 1456
Hence, the first term is 2.
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Question 7.
Find the sum of G.P.: 3,6, 12, ............... 1536.

Solution:

Given GP.: 3,6, 12, ........, 1536
Here,
First term,a= 3

Common ratio, r = % =2(r>1)

Last term,| = 1536
Ir - a
r—1

1526 x2-3
T 2-1
=3072-3
= 3069

Fequired 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+ 12+......
Mo, E =3 E =3
= &

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

Then, S, =728
=81 _ 55
r—-1
$E=?28
3-1
=3"-1=728
= 3" =729
=3"=3°
=n=6

Hence, required number of terms = &
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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 & be the first term and r be the common ratio of given G.P.

3_
Mowi, sum of first three terms =5, = a(r—li)
r'_
& _
Mowe, sum of first six terms= 5, = w
[t is given that
alr® - 1)
1125
a(rf-1) 152
r—1
3
r-—1 125
= - ==
rf-1 152
r°-1 125
(Y - (7 152
rf-1 125
(rP-1){r*+1) 152
1 125
P+l 152
3,12 122
125
- 152 _ i - 152-125 27
1 5 125 125
=3 3Y
S
3
5

Hence, the common ratiois g
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Question 10.

2 _ 1,1 55
Find how many terms of G.P.T — 3 T 7 ......... must be added to get the sum equal to 72?
Solution:
Given G.P. E— E+ l
Q 3 2
Here,
. 2
First t ==
irst term, a= 3
_% 3
Common ratio, r= == = -5 =1
7
Let required number of terms be n.
s, 55
72
- a1-r") _ 55
1-r 72

:é[i_[ﬁﬂﬂ

=n==5
~ Reqguired number of terms =5
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Question 11.

Ifthesum 1 +2+ 22+ ...+ 2" is 255, find the value of n.
Solution:
Required series: 1+ 2+ 2%+ ..., .+ 21
2
Mo, % =, % =

Thus, given series is a G.P. with
first term, a=1

common ratior=21(0r 1)

Last term, | = 2!

Let there be n terms in the series.

Then, 5, = 255
Ir-a
r—1
il |

2-1
=2"1y2-1-255

= 2"y 22 256

=21 - 128

=227

=n-1=7
=n=g

= = 255

= 255

Question 12.
Find the geometric mean between :

(|)$ and —:

(i) 14 and 72
(i) 2a and 8a3

Solution 12(i).

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

Solution 12(ii).

Geometric mean between 14 and i = ]l « i = E =
32 Y 32 Vis
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Solution 12(iii).
Geometric mean between 2a and 8a% = 2ax 8a° = 16 x a* = 452

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 ?, a and ar.

g
= _xgxar=1
r

=a =1
=a=1

a 39
Mow, —+ a+ar=—
r 10

:‘>l+1+r=E
r 10

;\?1+r+r2 =%

r 10
=10+ 10r + 10r% = 39
=10 -29r+ 10=0
=10 25 -4 +10=0
= 5(2r-5)-Axr-51=0
=(2r-5)S-2)=0

:=~r=§ or r=§
2

Thus, required terms are:

8 i 5 i =
— gar=—,1,1xZ COR —,1 1x=
4 ? 5 4 4 2 2 4 ] 5
i 75 7
2 5 5 =
==,1 = Oor =1, =
5.’ |'2 2.’ |'5
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 7t term.

Solution:
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Fora G.F,

First term, a=-2

It iz given that,

{E”d term)2 = 4" term

= far)” = ar®

=ati=ar

=a=r

=r=-3

Now, 79 term = ar® = -3x [-3)° = -3x729 - -2187

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

Solution:
>
First term (a) = 2
: 1 2
And ti —=—==
nd, common ratio (r) 575
2
Now, t, = ar™*
I '\|5—1 - '\.|4 'd '\|3
— 5t term=t5=Ex'E' 2402 (2} .8
2°12) 27\5) \5) 135
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 1y 11
=5 term=1t; =125« !-\E_‘,'I =125% !.\EJ' =125 x@ =<
PN 7433
= 6% term=t, =125x| 2| =125x| 1| =125« 1 -1
\5) 5) 3125 25
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Question 17.

Find the sum of the sequence —lj 1,-3,9, ... upto 8 terms.
Solution:
Here,
4350
3

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

Mumber of terms to be added, n=8

a(l-r7)
- S =
i} 1-r
11 3)F
s, 3 e 1
= 1+3 12 12
Question 18.

1
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

8" term =ar’ = 1

81
n=10
Now,
ar?_%i
a 27
r__ 1
2187
I.-'i'\ll?
=’ 3
1
=r== 1
r 3(r-:}
5n=a(1_r}
1-r
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27/1- 2| |
| w2
=5,=—= <
1
3
[y 19
2?!.\1 - 513;
N 2
3
81_-"1 10
21 39
81
Y
= (1-3)
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.P. be

a
2

Given, sum of first two terms = -4

d 2
, 2, a,ar, ar
I

4.23__4

e
a=ar

rl

= a+ar=-4
=all<r)=-4r

-4

4r*
=as= 1xr
And, Sth term = :51{3"j term)
= ar? = 4(a)
=r-=4
=r=12
Whenr=+2,
42 16
S 1+2 3
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Whenr=-2,

_4(-2F

= =16
1-2
Thus, the required terms are ;; %, a, ar, ar’.
16 16
3 3 1 16 16 16 16
e —= 2 - - —x2, —-—x4 OR —,—,16,16(-2),16x 4
L2 4 I 2 I 3 r 3 r 3 4 1_2.1' I |: :I.l'
e, _ij_i_ﬁj_i,_ﬁ_j* OR 4, -8, 16, — 32, 64
o ] . . . . |
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).

Required sum =4+ 444+ 4444+ ... upton terms
=4{1+11+111+.......... upton terms)
=g{9+ 99+ 999 +......... Upto N terms)
- g[(m— 1)+ (100- 1)+ (1000- 1)+ ......... upto n terms |
) ﬂ_(er 10% + 10%+ ... upto n terms)

E —fl+l+14 . upto n terms)
_i_lD(ltT - 1)_H_
9l 10-1
_4 E(m"— 1}-n

ap 9 i
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Solution 1(ii).

Required sum =028+ 0.282+0.888+........

8(0.1+0.11+ 0111+ upto n terms)
-2(09+0994 0999+ ... upto n terms)
- Z[(1-0.0)+(1-001)+ (1= 0.002) + v
o _(1 +1+1+. upto n terms)
9 ~(0.1+0.01+0.001+ ......
o _{1 +1l+1+.000, upto n terms)
=3 11 1
e | e S —
_ [1D+ TRELN LUpto n terms]
! 1
_8|,_10 10 [--r—i-::l}
-9 o1 T 10
I 10
] PO P
9l 910l 1
_g| _l[i—LJ
gl S\ 1o

Question 2.

upto n terms

upto n terms)

Upto n term 5:|

Find the sum of infinite terms of each of the following geometric progression:

| 1
() 1+ —+—+—+......

Get More Learning Materials Here : &

......

@E www.studentbro.in



Solution 2(i).

Given GP. 11+ L+ 1y Ly
375977

Here,
First term, a=1

—

. 2 1
l:: t = —m= — = |—
ommon ratio, r = £= = = [H ‘3
: & 1 3
-~ Required sum= — = —— = =
3
Solution 2(ii).
Given GP. 1—l+l—l+.
2 4 B
Here,

First term, a=1

-1
Common ratio, r= é = —% [|r|=

. Reguired sum = la =

Solution 2(iii).
: 11 1
Given GP. : §+ ?+ ?+ .......
Here,

, 1
First term, a= 3

Common ratio, r = ? =% [|r|= %
3

11

: i -8 _ 3 _3

N Requwedﬁum_l_r 1_1 2

33
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Solution 2(iv).

i i i
Given GP. nﬁ -+ ...
Z 2R ap
Here,
First term, a= ~J§
1
Common ratio, r = J/E _1 |r| L1 21
NE > 2 2
2 S22

.. Required sum = . =

Solution 2(v).

i 1
Given GP. B+ —— 4 ——— ——
3383 9B

Here,
First term, a= u@

1
. _/ﬁ_i _‘1‘_1
Common ratic, r——\E——g Ir|= = —g-::i
a

- Reguired 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 first term and r be the common ratio of a G.F.
2 term, t,=ar=9
9

=r=2
=]

Sum of its infinite terms, S = 48

a
=— =48
1-r
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=432

a-9

= a’ = 483 - 432
= a?- 483+ 432=0
=g -36a-12a+432=0
= ga-36)-12a-361=0
=la-36a-121=0
= a=c00ra=12

9
When a=36,r = ="
= 1% term = 36,

Pl

ond term=ar=36lel=9

3”'term=ar2=36xi=g
16 4
Whena=12,r=i=§
12 4
= 1% term = 12,
E”dterm=ar=12x§=9
9 27
3% term=ar?=12x — ==
erm = ar xlf:': Z
Question 4.

1
Find three geometric means between 3 and 432.

Solution:
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Let G,, G,, G; be three geometric means between a = % and b =432

Then, %, G, G,, Gy, 432 is a G.P.
Thus, we have

First term=a=

Ll

g term of the G.P. = ar® = 432
T

=
=r*= 1296

=rt_g?
=r==6

LG —ar-ix6-2
3

Gz=ar2=%x6x6=12
Gg=ar3=%x6x6x6=?2
Question 5.
Find :

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

25 1
iii) five geometric means between 5ﬁ and 4”?
(iii) five g

Solution 5(i).

Let G5, G, be two geomelfric means between a=2 and b= 1&.

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=-8g

= 2®

= =2

LGy =ar=2xd=4
G,=ar'=2x2x2=8
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Solution 5(ii).

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

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

Thus, we have

First term=a=23

6" term of the G.P. = ar” = 96

= 3xr’ =96

= =32

=" =2F

=r=2

LGy =ar=30x2=0
G,=ar=3x4=12

G,=a®=3x8=24
Gy =art=3x16 = 43
Solution 5(iii).

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

a=BE=Ear‘|d b=4ﬂl=ﬂ.
3™ % 273
Then, 3_92, G, G, G, G, Gq % isa G.P.

Thus, we have

First term=a-= %

7h term of the G.P. = ar® = %
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G1=ar=Ex
9
li32=.5|r2=E

Gy=ar’=""x

3
2

=
2
=
3
=
32

=]
=ar' ===
S 9

Question 6.

1

] Y

3
xE=8

4
27 _ s
g
21
°l_yg
*16

245 _ -7

32

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

Solution:

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

el
Let number be 7, a, ar, then

a

= xaxar=1=a’=1=(1)}
=]
i 2 -2
an a+ar= 15

»
"7 0
o8
E r 10 B
o2
r ~|0r
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10,2+ 10=29 = 10r2-29% + 10=0
= 10r2 - 4r-25r+10=0
= 2r(5r-2)-5(5r-2)=0
= (5r-2)2r-5=20

2

Either 5 =2 =0, then r = g
5
or2r—5=0,thenr=5

o um ersares, ,25,0r a2l

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+ar?=52 LD
And, (axar)+ (arxarf)+ (ar xa) = 624
= aT +at?+ ar? =624
= ar(a+ar®+ar)= 624
=arxh2 = 624 oo [From (]
=ar=12
1z

= d=—
r

Substituting in (i), we get

E+Enr:r+Enr:r2=52
I I I
:>12

T+12+12r=52

2

— 12+ 1+ 12r
r

=124+ 12r + 12r? = 50

=1 -dxr+12=0
=F2-1r+3=0

=52
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=F -9 -r+3=0
=Fr-31-1Ur-3)=0
=(F-1r-31=0

:>r=l or r=23

:>a=E=36 or 4

iz

Thus, required terms are:

5, 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 a ar and ar?

= (aF+(arP+(ar®F = 189
=a+ar’+art=189

And, a+ar+ar?=21

=i{a+ar+arsP =217

= a'+arT’+avt+ 2aT +2a7T% + 2877 = 441

=189+ 2arfa+arf+ar)= 441
=Zarx21=441-189
= dlar = 252
=ar==6
-

a
Mow, a+ar+ars=21

)

&
= a+ ax—+ax—2=21
=1 f=|

:;>a+6+E=21
I=|
=& +6a+36=21a

=a°-15a+36=0
=a-12a-3a+36=0
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=da-121-3a-12)=0
=(a-121a-321=0
=a=12 o a=13

::>r=E l or rE=2

1z~ 2 3
Thus, required terms are:
g ar, ar’=12 12%, 12:%1 OR 3, 3x2 3x4
=12 6 3 OR 36,12
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