'

Qil:
Sol:

Sol:

Q3:

Sol:

Find the 6 term of the G.P:-—6,—3,:2:i,...

Here Given G.P. is —6,-3,-3/2

Q2: Find the 8" term of the sequence,
3.32.3,... '
Given G.P.is3,3%,3%,.....
Here @, =3-and r =-3—_=_3,n =8
a,=a,r""
a,=3-3"1=33" =3".=6561

The n* term of the

1 2 4’ 8,.- and 256 128 64’|-l are

Find the value of n.
For sequence 1: a,,r = 2_,n =nso

a, =q;r"> =(1)2™"

sequence,
equal.

For sequence 2: b, =256, = %,’n =nso

1 n-1
o b -sof2)

: : n-1
Given a, = bn — el 256.(%J

21 =2 (27) T o 2 =20 Y

2!1-1 =28-I'.I+l = 2ll-'l =29-n
n-1=9-n=2n=10
= n=5

Exercise 6.5

Q4.

Sol:

il

Sol:

Sol:

¢

Find the first five terms of each sequence
described:

a, =243,r=—

- a, =243

az=al.r=243-%=81

Q=a,r=81-—=27

579)( 1)_579
as =a‘r= —— e —— | = —
8 2 16

Find the 12 term of the
1 + i, 2i, _z + Zi,..--

sequence,

Herel+1,21,-2+2i,....a,, = ?-

a, =1+i,r=—.22—,,n=12
1+1

a, =a s

(s )l?’)" 2t 2048xix(i)
(Y LT v

2048xix(-1) _ 20481 641 64
()’ 32 P (1](—1)r

G, = =-64
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Q6:

Sol:

Qz:

Sol:

0y =Q,

if the 4™ and9"™terms of a' G.P. are

* 54 and 13122 respectively. Find the G.P. Also

find its general term.

Givena, =54and gy = 13122

The formula for-the n™ term of a G.P. is

g, =a, 9" _
From the given information, we can.set up two
equations: -

a,=a, "' =54

r! =13122

= ay=q,-r*=13122—————~ (Ir)

Divide the 'second equation by the first equation:
a,-r® 13122

= =243 >>r° =(3 5:>r=3
a,-r* 54 (3) :
Substitute the value of r =3in I:
a,-(3) =54= q,-27=54

4
al=;—7:>a,—2

The G.P. starts wutha1 =2and has a common. -

ratior=3. _
The terms of the G.P. are: 2,2-3,2-3%,2.3° .
The G.P. is2,6,18,54,...

The general term of the G.P. isa, =a, -r"*

Substituting the values of q,and r: @, =2.3""
Ifa, b, ¢, dare in G.P, prove that
a-b,b-c,c-dareinG.P

Given a, b, ¢, d are in G.P then

b bl b ce dd. b

a b ¢ a bb c’ec a

=>b*=ac&c’? =bd&bc=ad —1I

Now if a-b,b-c,c—d arein G.P then

c-d_b-c¢

b-c a-b

:(a—b)(c—d)=(b—c)(b—c)-—-(b—c)2

LH.S =(a-b)(c-d) =ac-ad-bc+bd
= b? ~be-be+c? (usel) |
=b* -2bc+c? =(b- c)z

S0, L.LHS=R.H.S

Hence (a-b),(b—c),(c-d)arein G.P

Sol:

Sol:

Qs:

Sol:

az—bz._,b ~¢" ,c ?—d’areinG.P
a’-b*,b* -c*;c* —d*arein G.P
c? -d? bz—
b -c* &b .
o (5 = (a0
R HS ( )( )=azcz_azd2_bzcz+b2d'2
=(a c) (ad) bzcz+(bd)
( ) b’cz+( ) Usel
=(b ) b2 2 bzcz+(c )2

( ) —2b%c? +(c )2

=(b? - 2) =LH.S

Hence Proved.
a’+b%,b* +c?,¢? .+dz are in G.P
Ifa® +b%,b* +¢?,c* +d*are in G.P
ct+d* b +c?
b*+c*  a*+b? :
s (b‘ +cz_)2 _=(c¢z +b2)_(cz +d2)
R.H.S
=(¢:12 +I:u2)(c2 +d’)= a’c® + a*d? + b*c? + b*d?
ac)’ +(ad)’ +b*c? +(bd)*
b? )2 + (bc)z +b%? + (cz )2 Use/
b? )2 +b%e? +bic? +(c* )z
b? )z +2b%? + (c2 ]2

Then

Then

]
PCE P, e, p—

a’+b* b’ +¢* e +d*are in G.P
h
If (p+ q)l term of a G.P. is m and(p—q)m
term is n, then find the p™ term.
a,,, = ar'Pra-1 _ m -

— AplP-a)-1 _
a,.=ar =n

(ar“’*‘”“ )_(ar(p-q}-.l ) = hii
aplPa-te-at
QZT'ZP-Z =mn
alrz[p-l) =mn

2
(Clr‘p'] ) =1mMn

a, =ar’' = ymn Hence Pthterm a, is Vmn
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Sol:

Q10:

Sol:

Find three, consecutive numbers in G.P whose
sum is 26 and their product is 216

Suppose three numbers in G.P. are ,1:1,,0:11

Condition Il = [%J(al)(alr)=216
=216 = (6)

Condition1 = “‘+a,+a,r=26
_ . .

= =6

1
—+1 =26
al(r+ +r]' ,

(1+r+1?
a, :

}:26 = _6(r2+r+1)=26r

= 6r’+6r+6=26r=0=6r-20r+6=0
'+'by2 = 3r:-10r+3=0
=3r’-9r-r+3=0=3r(r-3)-1(r-3)=0
(r-3)(3r-1)=0

r-3=00r3r-1=0

r=3ctr1r-=l
3
1
When :r°=§&f.11 =6

6x3=18

-sln

&Im

:6anda,r=6(%]=2

Whena, =6,r =3

6_,
3

=6
- (6)(3) =18

Hence numbers are18,6,2 or 2,6,18

The 3™ term of a G.P. Is the square of 1* term. If
the 2"¥term is 9 then find the 6™ term.

Given a,=a and @, =9,a,="?

Sz(rz:;rf’ and a,r=9

=a, =r*and [r’)(r):‘):ir’ =9(put a, =r2)

B
T
a,

a, =07 = (2}t =

rT :rz.rs.r =9.9or=81r=>l"? =81lr

=rt.F=81F

Qi1

Sol:

Qi2:

Sol:

1 1
=>r¢=(9) =r =9 =97 also q, =r*=9%
: 2.5
Now ag =a,r® =9 (9"“)5 =919, =933

1

2 Z24= l
=93=9 3=9293=8139

f—i— —!-and are inG.P.
a’b c
Show that the common rationis :tJE .
c
IflllaremGP
a’b’e
1
Second p 1 a a
Th r= e e W — I
iR~ e ey i Usi R
‘a
1
oTd. e 1 BB
Second 1 c1 ¢
b
IxII

If the numbers 1, 4 and 3 are subtracted from
three consecutive terms of an A.P., the resulting
numbers are in G.P. Find the original numbers H
their sum is 21.

Suppose three now in A.P are a, -d,a,,a, +d

Condition Il @, -d+a, +a, +d =21
3a=21=4q, ——1_7 S =7

Condition | =>a,—d La,-4,q +d-3arein G.P
7-d-1,7-4,7+d -3 areinG.P
6-d,3,4+dareinG.P

4_;“'-_-—3— (4+d)(6-d)=9
—=24-4d+6d-d* =9
—24+2d-d*-9=0=-d*+2d+15=0
=>d*-2d-15=0  (x'by-1)
=d?-5d+3d-15=0

d(d—5)+3(d—5)=0
(d-5)(d+3)=0 -
d-5=0ord+3=0
d=5o0ord=-3

When d=5&a, =7
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Q13:

Sol:

Q14:

Sol:

a,-d=7-5=2=7

a,+d=7+5=12

When d=-3and q =7
a,-d=7-(-3)=7+3=10=7
a,+d=7+(-3)=7-3=4

Required numbers are 4,7,100r2,7,12

if three consecutive numbers in A.P. are
increased by 1,4,15 respectively, the resulting
numbers are in G.P. Find the original numbers if

their sum is 6.
Let the A.P. terms be @, -d,a,,a, +d

(a,-d)+a, +(a, +d)=6=3a, =6=q, =2.
A.P.termsare 2—-d,2,2+d
Now(2-d)+1=3-d ,2+4=6
(2+d)+15=17+d

Are in G.P.
17;’“' =ﬁ =6’ =(3-d)(17+d)
36=51+3d-17d-d*

36=51-14d-d*

d* +14d+36-51=0

d* +14d-15=0

Factor the quadratic equation:
(d+15)(d-1)=0

d=1lord=-15

Casel:ifd=1 )
Original numbers: 2-1,2,2+1 = 1,2,3.
Case 2: Ifd =-15 ,

Original numbers: 2—(~15),2,2+(-15)
=17,2,13.

fp™,q™terms of a G.P, are ¢ and p

respectively, show that(p+q)”'term is

(a7 + 7).

Given:

a,=q = AR"'=q—>()

a,=p = AR"'=p—ii

Divide (i) by (ii): '

AR g
R - p

RP-IHe-) _

q
4

rre=4.
p

: §
P-q

Raise both sides to the power of

=
P-q
R (i]
p
Now, express A in terms of R from (i):

e,
A= RPT (From i)

Substitute the value of R:

. o
A i B Y
ﬁ'“ q[p]

pg-pt1  p-1
A.—q P9 .pH
19 pt
Azq”-p™t
Now find the (p+q)thterm, a,., = AR,
(p+q)-1
g p1 e
%ﬁ@mmm.@y«
p
a,.,=q"p*e [E}H =qp—qp‘%_q 238
ptg1
p p-q
Lgwprgl  pi{pag)
S g Y o Y.
L2 pi-pygl " IR o
Ape=q".p P =qP?.pP
P (op Vs
a :g___-; .Q__. e
p+q - p?
pP"q
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Q15: Ifa,2a+2,3a+3,...are in G.P., then find the 03=3(4)+3=—9
fifth term. G.P.is —4,-6,-9,...
Sol: a,2a+2,3a+3areinG.P. -6
Common ratio r=—=
Then 223 _ 2812 _, (2a+42) =(3a+3)a. =
2a *22 a Fifth termag =a,r*:
(2(a+1))" =3(a+1).a e [3]4
4(a+1)’ . il 5
———=3a=34a+4=3a=>a=-4
81
M - ﬂs =-—~4-i€
If a=-4:
a, =—4 =a, =—%
a, =2(—4)+2=-6
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