J7. 421, 347, . 1 terms.

| Solutwn

‘ ~/_ - (1B
7 F= — '
T WD .‘E
g o ar" =1) _ T((3)" -n
or=1 W3- _.

VI3 + 1;(&/5 % —1), |
W3+DG3B-1)

) ='-‘/2—7(\/§+1_)(3%—'1)

9. 1,-a,d% —a@, ... nterms (if a = —1).
Solution

Leta=1, r——a where a ;t —1

Lo _al=r) _10-(Ca))

o 1=r ' 1-(-a)
_ [1=(=a)"]
l+a

10. X3, x5, x7, ... n terms (if x # £ 1).
 Solution | .
Leta=x%r=x*, wherex = +1




g _al-r") xX’1-(*)")
" 1-r 1 —x>

~ x3(l—x2")

T 1-x?

11. Evaluate ;Z; (2 + 35
Solution
We have ’:2:21(24- 35)
=[2+3)+@2+3)+..+(@2+3")]

=[2+2+ .. 11 terms]
+[3+32+..+3"]

—[22+S,]
[where S, =3 +9 +27 + ... 11 terms]

' 331-1] -3
Now S,, = [—(—;_1—)} = (3 -1

Herea=3,r=3and n=11
11 3 -

Z(2+3")=22+5(3” -1
k=1

Another Method
11 11

11
§(2+3") = >]:2+§:3"

11 '
= 23(1) + (3" +32+ ......... + 311)
33" -1

=2><]1+—3——]—since3,32, ........ 3

—_—

isaGPwitha=3,r=3,n=1

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

12. The sum of first three terms of a G.P. is §2

and ‘their product is 1. Find the c’ommIQ%
ratio and the terms.
(March 2008, 2011, September 2013)



Solution

Let £, a, ar be the first three terms of a G.P.

(‘g) alar)=1 > a=1=a= 1 ——(2)
Substituting the value of a in (1) we get

1 39
—+1l+r=—.

7 10

— 10+ 10r+ 102 -397=0

= 102 =297 +10=0
— 10/2—25r—4r+10=0
25 5K2r—5)—2(@2r—5)=0
- > @r=-5Gr-2=0

2
E :D- r=§ -OT - g
When rzé the terms are —2—, 1, 3 and
2 5 2
2
when 7 =— the terms are —, 1, —
5 L 25

13. How many terms of G.P. 3, 32, 3, ... are
needed to give the sum 120?

Solution
l-_,et'a=3,r=3andS”=120
a@@” -1 |

33" 1) _
3-1-

=120

120

3
= S(3"=1)=120

120x2 _
-3

— 37 =81 :>‘3”=34:n=4 -.‘
. Number of terrhs = 4

= 3"-1=



15. Givena GP with a =729 and 7 ey, 61
determine S.. .,

Solution
Given that a =729 and a,= 64

ie., ar =64 —(729)4=

6
== _ (2) —r=2

729 3

- 729[
g _a-r’) 3
8= 5
' | 3

wacig
R

- 21s7)1- 2 } _ zm[l_ﬂs_]

2187

i |

= 2187 -?1922 = 2059

| 2187 o

16. Find a G.P. for which sum of the first two

terms is — 4 and the fifth term is 4 times the

- third term.
Solution
Giventhata+ar=-4, .
a(l +r)=-4 (D)

Alsoa;=4 a, i.e.; art=4 ar’
.'.l‘2=43r=2 or r=_2
Whenr=2,"(1) = a(l+2)=-4



.

..a—-"‘3‘-

Hence the required G.P. is
-4 -8 -—-16
3° 3> 3

whenr=-2, (1) =>a(l -2)=-4,
a=4

Hence the required G.P. is
4,-8,16,-32, 64, ..
If the 4®, 10" and 16™ terms of a G.P. are
x,y and z, respectively. Prove that x, y, z
are in G.P
Solution
Giventhata, =x,a =yanda, =

17.

y Ay ar

T a @ = p8 — (1) and
: _ e _ar 2

Sy ay  ar 2)

)I
From (1) and (2), ;z
- x,y,zarein GP.

18. Find the sum to # terms of the sequence,
8, 88, 888, 8888 ...

Solution
We have S, = 8 + 88 + 888 + ... upto
terms ‘
=8[1+11+111 + ... to n terms]
=§ [9+99+999 + ... to n terms]
8
=3 [(10-1)+(100-1)+
(1000 — 1) + ...]

=—§- [(10 + 100 + 1000+ ...) —

(1 + 1+ ... nterms)

1000" 1)
10—1 "

cloo O | oo
|

—(10 -1 - ng—-]o”_ =
81( 1) 9n

19. Find the sum of the products of the
corresponding terms of the sequences

2,4,8,16,32-and 128,32.8,2, *
| 2

Solution
The sum of the product of the correspond-

ing terms

S,=2(128) +4(32) + 8(8) + 16(2) + 32 G}

=2 [128+64+32+16+8]
=2 [8+ 16+32+ 64+ 128]

s [8(25 '):I [@J'=496
2-1n 1

20. Show that the products of the corresponding
terms of the sequences a, ar, arr, ... ar" !
and A, AR, AR?, ... AR""! form a G.P, and

find the common ratio.

Solution
Consider the sequence, aA, arAR, ar’ AR?, .

arAR

= rR 1
A r (1)
242
“AR
ks ) T 2)
arAR

Hence the above sequence forms a G.P.
with common ratio 7R.

21. Find four numbers forming a geometric
progression in which the third term is greater
than the first term by 9, and the second term

is greater than the 4" by 18.

Solution
Let a be the first term and r be the



common ratio. A" P.R& % T DA 9 Rip oy,
Hence the numbers are a, ar, -ar’ ,ar’ =Arr g,
a,=a+9 = ar=a+9 | R o a:rtar @ ripimp gy,
ie,ar’-a=9 =A? RO=(I)1)=1]
ie,arr-1)=9 (1) 23. If the first and then”’termofaﬁp
a,=a,+18 = ar=ar’ + 18, a and b, respectively, and sfPrsmep%
a:_ a’ =18 uct of n terms, prove that P? = (aby
ar(l-r) = 18 Solution ) L,
: a=b=ar'=b
- -1 1
ey et o (B
- =l = - r=
. ; r-=1) . = il P (1)
AN 9 9 P=productofﬁrstnterms
From (1) we get a= a1 - 3 =3 = a(ar) (ar®) (a®) ... _(aré" )]

.. The required number s are, a, ar, ar® and . ("—";—'QJ
ar:) P=anrl+2+3+m+(n—l)=_. a r
i.e.,3,— 6, 12 and -24 ' P2 =g prin-

22. If the p™, g™ and »* terms of a G.P. are L
a, b and c, respectively. Prove that =a¢ﬂ[ (EJ r
ad"Throi=1 A ' “
Solution an (BY b"
=a”" | =| =a”" — =qb
Let A be the first term and R be the com- a a"
mon ratio of the G.P. . -
| = = P? = (aby
a=a= AR’ =g o
24. Show that the ratio_of the sum of first n
.adl "= AY ", Re-Vig- ’) .
terms of a G.P to the sum of terms from
& T =AY L RGIIratn 1) - 1
a =b= AR '=b (n +1)* to (2n)* term is —
g - ‘ r
, brP= A’ P. R4-Mr-p) Solution
b’hp: AJ‘ .p. R(qr—-qp A (2) CO"Slder a GP. WIth ﬁl’St term a and
a =c =>AR-'=¢ common ratio r
. cP 9= AP 9 RC-NE-9 < Sum of first » terms = a(r ;l) .
.'—' 7 - - al * ) ------ r
c'p q = A/ ll.l Rw-rm-pPta) .. (3) To find the sum ofterm3 from (” . l)tb -
(1) *2)*(3) - | . (2n)", consider first term as ar" with
& br. o a= Al T RPIproatn ‘common ratio



Number of terms from (n + 1)* to (zn)m

- Sum of terms from (# + 1) to (27
ar"(r" — 1-)
r—1
a@" -1)

—
——

ae Rati(): n(rn _1) = n |

25. If a, b, c and d are in G.P. show that
@R+ B+ +d)= (ab+bc+cd)2

Solution .
Let  be the common ratio

Given thata, b, c,d are in GP. .
b=ar,c=arrandd=ar
(az+b2+c2)(b2+cz+dz)

—(a2+a2;2+a2r4) (a2r2+a2r4+a2r6)
=1 +r+r)yar(1 +r*+r')

=ar(1 + P+ Y . (1) -

. (ab + bc + cd)2 [a(ar) + (ar) (arz)

‘ + (avrz)(arr:’)]2

= [azr + @?r* + a*r’)?
=[@r(+rP+MF
= a'r(1 + P + Py
From (1) and (2) we get
-(az+b2+c2)(b2+cz+d2)

= (ab + bc + cd)’

(2 -



