CLASS XI | MATHEMATICS SEQUENCES AND SERIES

Ans.

Ans.

Ans.

4 - SEQUENCES AND SERIES

[ EXERCISE 4.1 }

Verify whether the following sequences are G.P. If so, find tn.
1)2,6,18,54,.....cciiiiiiin.
t1=2,t0=6,t3=18,t4 =54, ....

2 _ts_ti_ 4

t
Here, = =—==—==
tp tz i3

Since, the ratio of any two consecutive terms is a constant, the given sequence is a geometric
progression.

Here.a=2,r=3

th = ar™!

i) 1,-5,25,-125 ...........

t1=1,tb=-51t=25, t4=— 125,
Here,t—2 =38
t,  t, ts

Since, the ratio of any two consecutive terms is a constant, the given sequence is a geometric
progression.

Here,a=1,r=-5

tn = ar™!

St = (5

1 1 1
111) \/g,\/—g, Wﬁ ,m 5 tessens

1

1 1
t1=V5 h=—=t= — t4y —, .....
! ' R2T U BT 55 YasvE
ty ts ty 1
t, t; tz 5

Since, the ratio of any two consecutive terms is a constant terms is a geometric progression.

Here,a=\/§,r=l

(43

ty = ar™!
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Ans.

Ans.

Ans.

s )
- (5 (5"

O

. t ¢
Since, 2 # 2% =
ty tz i3

=~ The given sequence is not a geometric progression.

v)7,14,21,28,.........
t1=7, b= 14, t3=21,t4=28 ...

t
Here, 2=2, 2== 2=-
t ¢

. 206 s
) ty ts ts
Since, = # = +* —
t1 tz t3

=~ The given sequence is not a geometric progression.

For the G.P.
() ifr=7,a=9;findt;
Given, r = %, a=9

t, =ar™!

Ao



CLASS XI | MATHEMATICS

SEQUENCES AND SERIES

Ans.

Ans.

Ans.

- 7 1
(i1) 1fa—m,r—§ﬁndt3

Given,a=—,r=-
3 3
tn = arn_l
. 1n\3-1
3 =— X (—)
243 3
= (3)
= —_— X —_—
243 3
7 1
= —_— X —_—
2437 9
7
2187

i) ifa=7,r=-3 find te
Given,a=7r=-3

th = ar™!

ote=7 X (3)%!

=7 X (-3)°

=T7x (-243)

=-1701.

iv)ifa=2,t=162, findr

Given, a = g te =162

th = ar™!
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3. Which term of the G.P. 5, 25, 125, 625, ....... is 5107

ty = ar™!

2510 5 s 5@

L 510 © (40

~50= 5"

~n=10

= 50 s the 10™ term of the G. P.

4. For what values of x.
4 4 )
-, x, —are in G.P.?
3> 27

4 4 . . g
Ans. -, x, -, are In geometric progression.

39
t_1t3
t1 &2
2
X-oz21
rox
3
4 4
x2 = - X’ [—
37727
16
Loy2=le
81
4
x T -
9
5"3 ;
5. Ifforasequence, th = —7=, show that the sequence is a G.P.

Find its first term and the common ratio.

Ans. The sequence (tn) is a G.P. if t"tﬁ = constant for all n € N.
n

511.—3
Now, ta =2
5n+1—3 571.—2
oo tn+1 = =

on+1-3  gn-2

. th1 _ 5n—2 2n—3
t r;'-n _Zn—Z X 2n-3
= (5)(n—2)—(n -3) (2)(n—3)—(n—2)
=(5)'x(2)"
-
2
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= constant, for all n € N.

. . . 5
The sequence is a G.P with common ratio (1) 5

51—3

and first term = t1 = ——

6.  Find three numbers in G.P. such that their sum is 21 and sum of their squares is 189.
Ans. Let the three numbers in G.P. be %, a, ar.
According to the first condition.

%+a+ar=2l

1 2
w=+1 +r=—1
T a
1 21 Y
Lotr=——
Str=— 1 (1)

According to the second condition,

a® 2. 22
— ta“+ar-=189
T

1 5 189
. r—2+1+T' = ?

1 2 189 he
Lottt = ?—1 ...(11)

On squaring equation (i), we get

1 441 42
= 4+ r2+2==—_-=+1
T2 a? a
189 441 42 ..
al= -1 )+2=2 — =241 L
(= 1) 2=20 - 241 . [From (ii)]
189 =4 4z
a? a? a

252 _ 42
a2 a
252 =42a
a=2~6

Substituting the value of a in (i), we get
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1, 2
r 6
1+ 12 15
6
1+ 12 5
2
22 —5r+2=0

W2 —4r—-r+2=0
" (2r—1) (r-2)=0

1
. r==o0r2
2

Whena=6,r=%

Whena=6,r=2
- =3a = 6ar = 12

T

-~ the three numbers are 12, 6 ,3 or 3,6, 12.

7. Find four numbers in G.P. such that sum of the middle two numbers is % and their product

is 1.
a
1"_3’

Ans. Let the four numbers in G.P be
According to the second condition,
% (g) (ar) (ar’) =1
~at=1
~a=1
According to the first condition,

r 3
1 1
. ;-I—(I)I'— 3

. 1+r?2 10

r 3

~3+3r=10r
~ 32 —10r+3=0
" (=3)Br=1)=0

w =

~sr=3orr=

a
—,and ar, ar
5
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Whenr=3,a=1

a_t _1 a_1 _ 3 s
3 (33 27°r 3 A 1(3)=3 and ar’ = 1(3)° =27
Whenri,azl

a_ 1 _,pa_ 1 _

Ehr I O

w1 ) maac1 G -2

~ the four numbers in G.P. are
1
27’

1 1

13.270r27,3,% =
3 37 27

8. Find five numbers in G. P. such that their product is 1024 and fifth term is square of the third
term

Ans. Let the five numbers in G. P be
12, 2 a, ar, ar?
r T
According to the given conditions,

= x Zxaxarxar®=1024
T r

a a =
S X - XaxarX a+* = 1024
Lad =4
~a=4 ...(1)
Also, ar® = a?
..rz—z
~r’=a
n2=4 ...[From (i) ]
r=+42
Whena=4,r=2

—= ,%=2,a=4, ar=28, ar’ =16
Whena=4,r=-2

%= 1,2=-2,a=4,ar=-8,ar’ =16
r r

The five numbers in G.P. are
1,2,4,8,160r1,-2,4,-8,16.
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Ans.

10.

Ans.

The fifth term of a G.P. is x , eighth term of the G.P. is y and eleventh term of the G.P. is z

Verify whether y>=x z .
Give,ts=x,tg =y, tn ==z
Since, t, = ar"!

~ts=ar®, tg=ar’, t;; = ar'”

consider,

L.H.S. =y? = (t)* = (ar’)* = a’r™*
RHS.=xz=ts, t;; =ar*, ar'* =a? '
L.H.S.=R.H.S.

y*=xz

Ifp, q, 1, s are in G.P. show thatp + q,q +r, r + s are also in G.P

p,q, 1, s are in G.P.

a_r_s
p q 7
r N
Letd= I =2=k
q T

We have to prove that p +q, q + r, r + s are in G.P.
i.e. to prove that = = 2=
p+q q+r

+r +qgk 1+k
LHS. =2 _avak _a(+l _a_p
p+q p+pk p(+k) p

r+s r +rk r (1+k)

e
R.H.S. = = = =—=k
S q+r q+gk q(+k) ¢
. q+r _ r+s
" ptq  q+r

~p+tq,q+rr+sarein G.P.

SEQUENCES AND SERIES
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[ EXERCISE 4.2

1. For the following G.Ps, find S,
)3,6,12,24,..........
Ans. Here,a=3,r=§=2>1
Snzg ,forr>1
.o 3@
* Sn 2-1
& Sn=3(2™1)
a2 &
i) p,q, D g
Ans. Here,a=p,r=%
Let %<1
Sn= a(ll:rn) ,forr<1
o ebe]
n 14
p
_P (9"
o= [1-(5)
Let%>1
Sn—a(r _1),forr>1
r—1
o _rl]
n— T_3
p
_ PL(a)' _
- 516G -1
2. ForaG.P.if
) a=2,r=—Z find Sq
Ans. Sp= 250 forr<
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_(-2)°
- 4
_2[i-(-9']
-5
3
e
6 665
5 1720
8622%.

i) Ss5=1023,r=4,Finda

rt—-1

Ans. S, =a (:), forr>1
= Ss=a (445—_11)
+1023=a (222)

~1023 = % (1023)

~a=3.

3. ForaG.Pif
i)a=2,r=3, S, =242 find n.

rt—1

Ans. S, =a (:), forr>1

2 242=2 (%)

5242 =31
= 3"=243
s 30 = 35

s~ n=>5.

i1) sum of first 3 terms is 125 and sum of next 3 terms is 27, find the value of r.

Ans. S3;=125,S¢=125+27=152

Sh =a (11__7;n)

-:10:-
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2 125=a (11‘_:3) . ()

Also, S¢=a (1 _rs)

1-r

w152 =a (12 (i)

=T
Dividing (ii) by (i), we get
152 _1-r°

125 1-713

J1s2 _ (1+7%) (1-13)
125 (1-7r3)
Ll+r= 152

125

_ 152

125

Fora G.P.
1) Ift3 =20, ts= 160, find S7
t3 =20, ts =160

ty = ar™!

sty=arl=ar

~ar? =20
20 .
a=— ...(1)
Also, t¢ = ar’

~ar =160
«(2) =160 ...[From (i)
3 160

r=—-=38
20

“r=2
Substituting the value of r in (i), we get

M



CLASS XI | MATHEMATICS

SEQUENCES AND SERIES

Ans.

Ans.

\

n_
NOW, Sn = z (:_1 )

, for> 1

5(27-1
o Sy= %

= 5(128-1)
=635

i) Ifts=16,t9 =512, find Sio
Y=16,t9=512

tn=arn—l

- t4=ar471 — ar’)

a== ...(0)

r3

Also, to = ar®

~art =512

2Bt =512

T3
=32
“r=2

Substituting r = 2 in (i), we get

n_
Now, Si-= %forr>l

10 _
Sip =222 (22_1 D
=2(1024 — 1)
= 2046

Find the sum to n terms

1) 3+33+333+3333+.........
Sn=3+33+333+3333 +...upto n terms
=3 (1+ 11+ 111 + ... upto n terms )

=3 (9 +99 +999 + ...upto n terms)
9

= § [(10—-1)+ (100 — 1)+ (1000 — 1) + ... upto n terms)

-:12:-
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Ans.

Ans.

= 2 [(10+ 100 + 1000 + ... upto n terms) — (1 +1+1+ ..

But

Wit

ii)

Sh=

-8

Olw vlw V|l®

But

_ 8
9

~ Sy

10, 100, 1000, ... n terms are in G.P.

ha=10, r—@—lo

10 (355) =]

8 +88 + 888 + 8888 +..........
8 +88+ 888 +.......... upto n terms

(1+11+ 111 + ... upto n terms )

(9+99 +999 + ...upto n terms)

[(10—-1)+(100—-1)+ (1000 — 1) + ... upto n terms)

[(10+100+ 1000 + ... uptoterms) —(1 +1+1+..

10, 100, 1000, ... n terms are in G.P. With
100

a=10,r———10
10

s=3[10 (555) =

[—0 (10" —1)— n]

=8—1[10(10" —1)—9n]

Find the sum to n terms

i)

Sn=

Sn
Sh
4
> =

Sn

04+044+0444+............

0.4 +0.444 + 0.444 + ... upto n terms

4 44 | 444
=— +—+—+nterms
10 100 100

=4 +—+£+ nterm]
100 1000

999

+ —+ —_— nterm]
100 1000

[1— — 41— —+1-— ;+---nterm]
) 100 1000

-:13:-
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Ans.

1

Sn=§ [1+1+1+---nterm— (i+—+

10 = 100
1 1 a(1-r")
Here,a=—r,=—, Sp = ——=
10 10 1-r
1 1
4 10 (1_ 10”)
Sh=2 [n——7F—=
9 1—- —
10

4 1, 10 1
Sh-ox 2 (1-5)]
9 107 9 10m

So-5n=[5:(1- %)

i) 0.7+0.77+0.777 + ..........
Shn=0.7+0.77+0.777 + ... upto n terms
=7(0.1 +0.11+ 0.111 + ... upto n terms)

gz (0.9 4+ 0.99 + 0.999 + upto n terms)

:% [(1-0.1)+(1-0.01)+ (1 -0.001) + upto n terms]

— + ---nterm)]

g [1+1+1..ntimes) — (0.01+ 0.01 + 0.001 + --- upto n terms)]

But 0.1, 0.01, 0.001 ... n terms are in G.P.
0.01

Witha=0.1,r= TN 0.01

{n—o01 [55H] )
{n -2 11— (0.)" }
[n —2[1-(0.1)"] ]

Fon-(1- %) )

Find the n™ term of the sequence
) 0.5, 0.55, 0.555, oo

Sh =

|95}
=
I

Sh =

|\] VIN VIN VI

Sh =

[ee]

Ans. Let t; = 0.5, t2=0.55, t3 = 0.555 and so on

t; =0.5

t2=0.55=0.5+0.05

t3=0.555=0.5+0.05 + 0.005

St =0.5+0.05+0.005 + ... upto n terms
But 0.5, 0.05,0.005 + ... upto n terms are in

-:14:-
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G.P.witha=0.5andr=0.1
tn = the sum of first n terms of the G.P

“1,=0.5 {20

1-0.1

A= (11— (0.)")

sth=2 {1- (0.D")

i) 0.2,0.22,0.222, ...........
Ans. Lett; =0.2,t2=0.22, t3 =0.222 and so on
t1 =0.2
t2=0.22=0.2+0.02
t3=0.222=0.2 + 0.02 + 0.002
St =0.2+0.02+0.002 + ... upto n terms
But 0.2, 0.02,0.002 + ... upto n terms are in
G.P.witha=0.2andr=0.1

~ tn = the sum of first n terms of the G.P
o tn = 0.2 {ﬂ}

1-0.1

ft=2 {1— (0.1)")

fta=2 {1 (0.1)"}
8.  Forasequence, if Sn =2 (3" -1), find the n'" term , hence show that the sequence is a G.P.
Ans. S, =2(3"-1)

“Sh1 =23"-1-1)

But ta =Sn —Sn1

=2(3"-1)-2@3""'-1)

=2(3"-1-3""1+1)

=2 (3" =31

=231 30

st 231 (3 -1)=4. 3!

Ata =4.3071D

=43y

-:15:-
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Ans.

The sequence (t,) is a G.P. if t’;—“ = constant for all n € N.

ther _ 403"

tn 4@3)nt

= 3 = constant, for all n € N.

- the sequence is a G.P. with t,=4 (3)" L.

If S,P,R are the sum , product and sum of the reciprocals of n terms of a G. P. respectively,

n
then verify that (%) = P2

Let a be the 1% term and r b the common ratio of the G.P.
- the G.P. is a, ar, ar®> +, ar’, ... ar™!
n_

~ S=a+ar+ar+ ...+ar‘1=a(rr—_11)
P=a(ar) (ar)’ ... (ar" )
=g rl+2-%—3...-%—(n—l)

nn-1)
=ar 2
o P =g, D (1)

1 1 1 1
=+ —+—+ .. +t—
R a ar ar? arn-1

L o S o Gl St e

arn-1

147 47124 412401

arn-1
I,r,r% ... " larein GP,witha=1,r=r
1 -1 1 -1
R= ( ) = XaX ( )
ar®1 \ r-1 a2, rn-1 r—1
1

~R= S

a2, rn—1

2 n—-1 _—

S
Sat.r ==
R

~(a?. rvH)n = (E)n

R

a2n . rn(nfl) _ (i)n

R

APl (%)n ...[From (i)]

-:16:-
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10.  If Su,S2n ,S3n are the sum of n,2n,3n terms of a G.P. respectively , then verify that
Sn (S3n - SZn) = ( Son - Sn )2-

Ans. Let a and r be the 1% term and common ratio of the G.P. respectively.

Sh=a (r"—l)’ Son=a (rzn_l), Ssn=a (r3n_1)

r—1 r—1 r—1

~Sm—Sn=a (Tiill) —a (rrn—_ll)

= ﬁ(ﬁn— 1-"+1)
- ﬁ (2" —17)
—a @ 1)
- Son S =17, 2 (D)
Sn-Sa=a (557) a (5)
:% @ —1-1"+1)
=5 =)
== - 1)
=a. (r:——11) .0
o Se S 520~ o (220)] [ (222

2
a(rm-1
[ a0
r—1

“ Sn (S3n— S20) = (San— Su)* ... [From (i)]



CLASS XI | MATHEMATICS

SEQUENCES AND SERIES

Ans.

Ans.

Ans.

[ EXERCISE 4.3

Determine whether the sums to infinity of the following G.P.s exist ,if exist find them

Since, |r|=||<1

~ Sum to infinity exists

Since, |r|=| <[ <1

= Sum to infinity exists.

infinity = 4+~ =——-3 -2
Sum to mﬁnlty—l_r - (_ %) "
1224 816
iv) ST T S g e
1 -2
5
Since, |[r|=|-2| <1

=~ Sum to infinity does not exists.

-:18:-
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Ans.

Ans.

Ans.

Express the following recurring decimals as a rational number.

)032.
0.32 = 0.323232...

= 0.32+0.0032 +0.000032 + ...

Here, 0.32, 0.0032, 0.000032, ... are in G.P. witha=10.32 and r = 0.01

Since, |[r| =]0.01 <1
= Sum to infinity exists.

= Sum to infinity = é

. 032 = 032 _ 032
1-(0.01) 0.99
2 032=2
99
ii) 3.5
3.555 ...

=3+0.5+0.05+0.005+....
Here, 0.5, 0.05, 0.005, ... are in G.P. witha=0.5and r=0.1.

Since [r|=]0.1]<1
=~ Sum to infinity exists.

- Sum to infinity = —

i) 4.18
418 =4.181818...

= 4+0.18+0.0018 +0.000018 + ...
Here, 0.18 0.0018, 0.000018, ... are in G.P.
Witha=0.18 andr =0.01

Since, |r|=]0.01|<1

=~ Sum to infinity exists.
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~ Sum to infinity = - = —2° = 218 _18_2
1 1-(0.01) 0.99 99 11
=4.18=4+2=2
11 1
iv) 0.3 45

Ans. =0.3 +0.045 + 0.00045 + 0.0000045 +
Here, 0.045, 0.00045 + 0.00000045 , ... are in
G.P. with a=0.045, r=0.01
Since, |r|=10.01| <1

~ Sum to infinity exists.

s a _ 0045
~ Sum to infinity = — =
1-r  1-0.01

0.045 _ 45

0.99 990
~0345=03+—2
990

3 1
T 10 22
3345
110
38

T 110
19

T 55

Alternate method:

— 345
0.345 =—
10

3+0.45+0.0045+0.000045+---

10

Here, 0.45, 0.0045, 0.000045.... are in G.P.
Witha=0.45and r=0.01
Since, |r|=[0.01 | <1

= Sum to infinity exists.

. . a 0.45
~ Sum to infinity — =———
1-r  1-0.01
045 45 5
099 99 11
5 38
0335 = o= -1
’ 10 10 55
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v) 3.456

Ans. 3.456 = 3.4565656...
= 3.4+ 0.056 + 0.00056 + 0.0000056 + ...
Here, 0.056, 00056, 0.0000056, ... are in
G.P. witha=0.056 and r = 0.01
Since |r|=]0.01 | <1

~ Sum to infinity exists

- Sum to infinity =——

0.056
1-0.01
0.056

© 099
56
990

~3456=34+22
990

34 56
10 ' 990
3366+56
990
3422
990
1711

495 °

3. If the common ratio of a G.P. is 2— and sum of its terms to infinity is 12. Find the first term.
Ans. r= % sum to infinity = 12 ...[Given]

Sum to infinity ﬁ

.12 =

1__
a=12x —
a=4.

4.  If the first term of a G.P. is 16 and sum of its terms to infinity is 15ﬁ , find the common ratio

Ans. a = 16, sum to infinity = % ...[Given]
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Sum to infinity %r

176 _ 16
o 5 _1—r
1
5 _1—r
A 11-11r=5
~11lr=6

6
S T=—,
11

5. The sum of the terms of an infinite G.P. is 5 and the sum of the squares of those terms

is 15. Find the G.P.
Ans. Let the required G.P. be a, ar, ar?, ar’, ...
sum to infinity of this G.P. =5

a

1-r
~a=5(1-r) .
Also, the sum of the squares of the terms is 15.

~@+ak+atrt +..0)=15

2

15=1fr2
2 15(1-1%)=a?
2150 -1) (1+1)=25(1 -1) ...[From (i)]

~30+r)=5{-r)
~3+3r=5-5r
S~ 8r=2

ST =

ans (1-9-3()-2

= Required G.P. is a, ar, ar?, ar’, ...

AR

15 15 15
1.6.,T,E,a,

N\
A \ -:22:-
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[ EXERCISE 4.4 }

1. Verify whether the following sequences are H.P.

11 1 1
1) = =,o = e
3’5’7 9

Ans. Here, the reciprocal sequence is 3, 5,7,9 ....
at1=3,t=56="7,.....
Y-t = t3—t) =t4 —t3=2, constant
=~ The reciprocal sequence is an A.P.

= the given sequence is H.P.

W
[N
O |-

i)
Ans. Here, the reciprocal sequence is 3, 6,9, 12 ....

“t1=3,0=6t3=9,t4=12 .......

b b

9 129

-t = t3—t2 =t4 —t3= 3, constant
=~ The reciprocal sequence is an A.P.

= the given sequence is H.P.

1

1 1
>11° 13’ 15

N
O |-

i) 3,2, %, &, L §0. .

Ans. Here, the reciprocal sequence is
7,9, 11,13, 15, ...
~t1=T7,0=9,6=11,tu=13 ...
Y-t = t3—t) =t4 —t3=2, constant
=~ The reciprocal sequence is an A.P.

= the given sequence is H.P.

2. Find the n™ term and hence find the 8™ term of the following H.P.s

h o2 L

2’5’8 11’
Ans. - 2,5,.8, 11, .....are in A.P.

~a=2,d=3

-:23:-
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Ans.

Ans.

Ans.

th=at+(n-1)d
=2+(mn-1)(3)
=3n-1

~ n" term of H.P. is

3n—-1

~ 8" term of H.P. is =

3 3

AR
oIk
Ik

ii) > 10’
-~ 4,6,8,10 ... are in A.P.
~a=4,d=2
th=a+t(m-1)d

= 4+(m-1)(2)

= 2n+2

«~ ' term of H.P, = —
2n + 2

~ 8" term of H.P, = ——
2(8)+2

ey 10101 1

1i1) 1018 200

5,10, 15, 20, ... are in H.P.
~a=5,d=5

~th=a+(n-1)d
=5+m-1)(5)

=5n

-~ n™ term of H.P, :%

. 8" term of H.P. = % =

38)-1 23

=1

18

Find A.M. of two positive numbers whose G.M. and H. M. are 4 and

16
s

GM.=4,HM.=2

+ (G.M.)? = (A. M.) (H.M.)
£16=AM. X 2
“AM=5
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4.  Find H.M. of two positive numbers whose A.M. and G.M. are 1?5 and 6
Ans. A.M. 2, GM.=6

Now, (G.M.)> = (A. M.) (H.M.)
15

.‘.62: ? X H. M.
~HM=36x=
15
_2
~HM=2

5. Find G.M. of two positive numbers whose A.M. and H.M. are 75 and 48
Ans. A. M. =75, HM. =48

~ (GM.)?=(A.M.) (HM.)

~ (GM.)? =75 x 48

~25X3%x16x%x3

~ 52 x 42 x 32

~GM.=5%x4x%x3

~G.M.=60

1 1 4 .
6.  Insert two numbers between p and 3 50 that the resulting sequence is a H.P.

Ans. Let the required number be = and —.
1 2

|~

11
. Hp’ 13
~7,Hy, H, and 13 are in A.P.
~t1=a=7andty=a+3d=13
~7+3d=13
~3d=6
s d=2
~Hi=tp=a+d=7+2=9
and H =t3=a+2d=7+2(12)=11

are in H.P.

.
-

N
jast

. . 1 .
% and 1—11 are the required numbers to be inserted between - and 11—3 so that the resulting

sequence is a H.P.
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7. Insert two numbers between 1 and —27 so that the resulting sequence is a G.P.
Ans. Let the required number be G and G2

~ 1, Gi1, G2,— 27 are in G.P.

~t1= 1, =G, t3 =G, t4 =27

~ti=a=1

tn = ar™!

ta= (Dr*!

w-27=r

2 1 = (3)}

sr=-3

~Gi=tp=ar=1(3)=-3

Gr=tz=ar’=1(3)>=9

~ —3 and 9 are the required numbers to be inserted between 1 and —27 so that the resulting

sequence is a G.P.

8. Find two numbers whose A.M. exceeds their G.M. by% and their H.M. by %
Ans. Let a, b be the two numbers.
A=%2 G=VabH ===,
Accordlng to the given conditions,
A=G+3A=H+2
~G= A——H A-Z (1)

26
Now, G> =AH

(4-3)=A4- %)

AP_A+L=A2 By
26
A_Ba=1
26

1A=L

6 4
LA-Z .. (i)
~G=6 ...[From (i) and (ii)]
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azb Z%and\/ab =6

at+tb=13,

b=13-a ... (iii)
and ab = 36
~a(13-a)=36 ... [From (iii1)]
~a?—13a+36=0
~(a-4)@-9=0

~a=4ora=9
Whena=4,b=13-4=9
Whena=9,b=13-9=4

- the two numbers are 4 and 9.

9.  Find two numbers whose A.M. exceeds G.M. by 7 and their H.M. by %.

Ans. Let a, b be the two numbers.
A=% G=vabH,=22

27 a+b’
According to the given conditions,

A=G+7,A =H+Z

“G=A-7 ()
NG
H—A—5
Now, G>=AH
. 2 __ 63
f (A= =A(a- 2
63 A

;A?—1m4+49=A?——;—

s 14A- 25 =49

22 49
5

w A=35

a+b

=35

at+b=70,
b=70-a ... (1)
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G=A-7 ...[From (1)]
=35-7

~G=128

~+ab = 28

. ab=28%=784

~ a(70—a)=784 ...[From (ii)]
~ 70a—a” =784

. a’ —70a+ 784

. a’ —56a—14a+784=0
~(a—56)(a—14)=0
~a=14o0ra=56
Whena=14,b=70-14= 14
Whena=56,b=70-56=14

=~ the two numbers are 14 and 56.
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EXERCISE 4.5

1. Findthesum Y} _,(r + 1) (2r — 1)
Ans.=¥"_ (2r+r—1)

=2 Xt r?+ =1 T— 2Xr=g 1
n(n+1)2n+1) . n(n+1) “n

= 2. +

6 2
=§[2(2n2+3n+1)+3(n+1)—6]
== (40’ +6n+2+3n+3-6)
== (40’ +9n 1)

2. Find ¥"_,(3r?2-2r+1)
Ans. 37, ré-22 Yrar 1

-3 n (n+1)6(2n+1) 9 n (n+1) iy
=§[2n2+3n+ D-2@m+1)+2]
=§(2n2+3n+ 1-2n-2+2)
=2(@n’+n+1)

3 Find Y™, 1+2+3r+-~-+r

Ans. S, r (r+1)

2r

1
= SXraar(r+1)

S[Xpar 4 N 1]

1 [n (n+1)
2 2

+n]

[+ 1)+2]

f(n+3)
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134234 .+73
r(r+1)

4, Find Y7,

Ans. We know that,
n? (n+1)>2
4
r? (r+1)>?
4

PB+22+33+ ... +n’=

AP+ 433+ 2=

C1B342343% 43 r(r+1)

r(r+1) 4

n [13+23+33 ot r3]
r=1 r (r+1)

_ Zn r (r+1)

1
=2 (2?:17'2 + Xraar)

1 [n (n+1)(2n+1)
6
n (n+1) /2n+1
(55 +1)
_n(n+1) (2n+1+3
8 ( 3 )
_n (n+1) (2n+4)
24
_2n(n+1) (n+2)
B 24

i n (r;+1) ]

4
1
4

n

_nm+1) (n+2)
12

5. Findthesum 5 X 7+9 x 11 + 11 x 13 + --- upto n terms.

Ans. Now 5,7,9, 11, ... are in A.P.
Mterm=5+(—1)(2)=2r+3
7,9,11, ... are in A.P.
Mterm=7+ (1) (2)=2r+5
S 5xT+T7%x94+9x 11 x 13 + --- upto n terms.
=Yr1(2r+3)(2r+5)
=y"_4r% + 167 + 15
=4 ¥ ri+16r Yyt r+153" 1
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—4 [n (n+1)6(2n+1)] +16 [n (1;+1)] 15n
= T[2Q20%+3n+1)+24 (n+ 1) +45]
= T (407 +6n+2+24n+24 +45)

= S (4n’+30n+71)

6.  Find the sum 2% +4° + 6% + 8%+ --- upto n terms
Ans. 2% +4% + 6% + 8%+ --- upto n terms
(2 x 1)2 +(2 X 2)2 +(2X3)2 ‘|‘(2><4)2 + ...
=Xra(2r?)
=430 r?
_ 4n (n+1)(2n+1)
6

_2n (n+1)(2n+1)
S

7. Find (70% — 69%) + (68% — 67% ) + (66> — 652 ) + --- + ( 22 -1%)
Ans. Lets=(70>-69%) + (682 — 67 )+ —+ (22— 1?)

S=(22-12)+(4*-3%)+ ...+ (70 - 69%)

Here 2, 4,6, ...,70is an A.P. with r term = 2r

and 1,3, 5 ..., 69 in A.P. with r'" term = 2r — 1

2 S=332,(2r%) — 2r—1)7]

= Y35.[4r? — (4r? —4r+1)]

= i(4r-1)

=433 r—-¥E1

35 X 36

=4, 38X30 _ 35
2

= (72-1)(35)
=71 X 35 = 2485.

8. Findthesum 1x3 x5+3x5x7+5%x7x9+-—-(2n-1) (2n+1) (2n+3)
Ans. Now, 1,3,5,7, ...arein A.P. witha=1andd=2
arterm=1+@—-1)2=2r—1
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Ans.

3,5,7,9,...arein A.P. witha=3 andd=2
arfterm=3+(@—-1)2=2r+1
and 5,7,9,11, ... are in A.P. witha=5andd=2.
M term =5+ (—=1)2=2r+3

I x3x5+3x5x7+5x%x7x9+ ., upto n terms
=y, Qr-1)Q2r+1)2r+3)
= Y7y (4r% — 1) 2r +3)
=y (8r3+12r2 —2r—3)
=8XrrP+12 ¥ r? -2 ¥t r -3 X1

=2n>(n+1)%?+2n(n+1)2n+1)—n(n+1)—-3n
=n(n+1)[2n(ntl)+4n+2—-1]—3n
=n(n+1)(2n*+6n+1)-3n
=n(2n* + 8n’+7n+ 1 - 3)

=n(2n’ + 8n*+ 7n - 2)

1 X 2+2 X343 X4+ 4 X5+:--+upto n terms 100

Find n, if =
1+2+3+4+---+upto n terms 3
>, r(r+1) 100
2?:17' 3
L XPei T+ Y7o r 100
' Z;l:lr 3
n(n+1) 2n+1)  n(n+1)
3 +— __ 100
n(n+1) - 3
2
n(n+1)
— —[@n+1)+3] 100

n(n+1) - 3
2

. 2(n+2) _ 100

3 3
~n+2=50
n=48

-:32:-



CLASS XI | MATHEMATICS SEQUENCES AND SERIES

10. IfSi, Sz and S; are the sums of first n natural numbers, their squares and their cubes

respectively then show that 9 S>> =S5 (1+8 S;)

n (n+1)
2
n (n+1)(2n+1)

Ans. S1 =1+2+3+...+n=)",

Sy=12+2"+3% .n*=3}

r=1 6
2 +12
Si=1+22+3% nd=yr 3 (T; )

R.H. S. =S5 (1 +8S1)
n? (n+1)2 n (n+1)
e [1 +8.20 ]

2 2

= DT 4 4n? + 4n)
4

2 2

= 20 n+ 1y

_9 n? (n+1)? (2n+1)>?

36
_g [n (n+1)6(2n+1)]2

=9S,2
=L.H.S.
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[ MISCELLANEOUS EXERCISE - 4 1

1.  Ina G.P, the fourth term is 48 and the eighth term is 768 . Find the tenth term.

Ans. Given, t4 =48, ts =768

ty = ar™!
sty =ar
~ar =48 ...(0)

and ar’ =768  ...(ii)
Equation (ii) + equation (i), we get

ar” 768

ar3 48

rt=16

ar=2

Substituting r =2 in (i), we get
a. (2°)=48

~a=6

. tio=ar’
o tip=ar’
=6(2%)
=3072

2. ForaGP a= % and t7= 243 , find the value of'r.

1024

. 4 243
Ans. Given,a=-and t;=—
3 1024

tn = ar"’!
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Ans.

Ans.

n-—2

For a sequence , if t, in—_s, verify whether he sequence is a G.P. If it is a G.P. , find its first

term and the common ratio.

The sequence (t,) is a G.P. if

t'tlﬁ = constant for all n € N.

n

STl—Z

NOW, th= m,
5n+1—2 5’".—1
St = 7n+_1—3 = 7n_—2
- L
° tn — Jn-2  gn-2

= 50-1)—(-2) 7 -3)-(-2)
7

= constant, for all n € N.

. . : 5
The sequence is a G.P. with common ratio (r) = E

51—2

and first term =t = —=

Find three numbers in G.P. such that their sum is 35 and their product is 1000.

Let the tree number in G. P. be 5:-, a, ar.
According to the first condition.

% +a+ar=35

a(3+1+ 1) =35

According to the second condition,
(%) (@ (ar) = 1000

a®> = 1000

a=10

Substituting the value of a in (i), we get

10(%+1+ r) =35

.. ()
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Ans.

1 T —
..;+T—10 1
-'-1+r=§

T 10
=2

T 2
222 —5r+2=0

S 2r-1)(r-2)=0
.-.r=lorr=2
2

Whenr =

Whenr=2,a=10

,a=10

N |-

—20,a=10and ar = 10(%) =5

ar=—2=5,a=10and ar = 10 (2) = 20

. the three numbers in G.P. are 20, 10, 5 or 5, 10, 20.

Find 4 numbers in G.P. such that the sum of middle 2 numbers is 10/3 and their product is 1.

Let the four numbers in G.P. be % , %,

According to the second condition,
% (3) @) @) =1

~at=1

~a=1

According to the first condition,

~ 3+3r2=10r
~ 32— 10r+3=0
2 (r=3)@r-1)=0

~r=3 orr=

W=

Whenr=3,a=1

ar,

ar’.
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===, 2=Sar=1(3)=3andar’ =1 (3)’ =27

ar = (§)=§andar3=l(%)3 ==

27

the four numbers in G.P. are
1
27’

23,27 0r27,3,%,—.

3 3727

6.  Find five numbers in G.P. such that their product is 243 and sum of second and fourth number
is 10.

Ans. Let the five numbers in G.P. be

a
r2’y’

a, ar, ar’

According to the first condition,

= x Zxaxar xar? =243

T T

~ad =243

~a=3

According to the second condition,
Ztar=10

T

1 10
Sa-tr=—
r a

r 3
232 —10r+3=0
232 -9r—r+3=0
~(Br=1)(-3)=0

L1472 10

1
“or=-=,3
3

Whena=3,r=§

a a 1
—=27,;=9,a=3,ar=1,ar2=§

T2

Whena=3,r=3

a 1 a 1
a_1 a_ — — 21
2T 3 r—l,a—3,ar—9,ar =3
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Ans.

Ans.

-~ the five numbers in G.P. are
27,9, 3, 1,§or % 1,3,9,27

For a sequence S, = 4 ( 7" ') verify whether the sequence is a G.P.
o Snr =477 1)

But tn = Sn — Sn-1

=4(7"—1)-47"'-1)

=4 (7" -1 = 7" +1)

— 4 (71 gy

=471 (7-1)

Sty =247

g1 =24 (TP

=24(7)"

The sequence (tn) is a G.P., if t';ﬁ = constant for all n € N.
n

tht1 _ 24 (D"
tn 24 (7)n-1

=7 = constant, for all n € N.

- the sequence is a G.P.

Find 2 +22 +222 + 2222+ ......... upto n terms.
Sa=2+22+222+ .......... upto n terms
=2(1+11+111+........... upto n terms)

:3(9+99+999+u to n terms)
5 p

=§[(10—1)+(100—1)+(1000—1)+ ...... upto n terms]
=2[(10~ +100 + 100+ ...... upto n terms) — (1 + 1 + 1 ..... n terms)]
Since, 10, 100, 1000, .... n terms are in G.P. with a = 10, rZ% =10

* S :g [10 (1100n—_11) B n]
=2[Z a0 - 1) —n]

#Sp==[10 (10" — 1) — 9n]

-:38:-
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10.

Ans. =

I1.

Ans. =

Find the nth term of the sequence 0.6,0.66,0.666,0.6666,
Ans. -t

=0.6
t2=0.66 =0.6 +0.06
t3=10.666 = 0.6 + 0.06 + 0.006
Hence, in general
=0.6+0.06 +0.006 +... upto n terms.

The terms are in G. P. with

a=0.6, r—%-Ol

~ tn = the sum of first n terms of the G.P.
“ta = 06[SC 1)"]

1-0.1
=y [1-(0.1)"]
[1-(0.1)"]

[1-(0.1)"]

\OIG\

wlm

Find Y7, (572 + 4r — 3)

5 rqri+4yr r—33r1

n(n+1)(2n+1) n (n+1) ==

=5. +4,

[52n*+3n+ 1)+ 12 (n+1)—18]

n
6

=%(l()n2+ 15n+5+ 12n+ 12— 18)
n
6

=(10n*+27n—1)

Find Y}_,r(r —3)(r — 2)
r_(r3 —5r2+6r)

;'lzl‘r'3 _52 17" +6Zr 1T

_ n? (n4+1)2 5 +6

n (n+ 1)

= [3n(n+1)— 10 (2n + 1) +36]

n (n+ 1)

— 2D 302 4 30— 20n - 10 +36)

n (n+1)(2n+1) n(n+1)
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n (n+1)

_ 2
= . (3n” - 17n + 26)

124 22+ 324472
2r+1

12. Find Y},

Ans. we know that

_n (n+1) (2n+1)
6

124 224+ 32+ 4n?
w124 224 3% 42 = -
L PP42243%412 1 (r—1)

h 2r+1 6

Cwen 124224324402
Tar=1 2r+1

_ r(r+1) 1
=Yr=1 s & re1(r? +71)

1
=% Q=1 r? + Xr=1T)

_1 [n (n+1) (2n+1) + n (n+1)
6 6 2

1. _nm+1l) [M2n+1
e ( 2 ( 3 1)
n(n+1) 2n+1+3

- 12 ( 3 )

_ n(n+1) (2n+4)

B 36

_2n+(n+1)(n+2)

B 36

_ n(n+1) (n+2)

- 18

13. Find ¥,

13423+ 33+ 473
(r+1)2

n 13+23+334..493

Ans. Y, 2

n  T(r+1)? 1
=1y (r+1)?

6
(n+1) (2n+1)
24

1
4
1 n(n+1) (2n+1)
7 s
n

-:40:-
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14, Find2x6+4x9+6x12+.......... upto n terms.
Ans. 2,4,6,.... Arein A.P.

arterm =2+ (r—1)2=2r

6,9,12, ... are in A.P.

~rterm =6+ (r—1) (3) = (3r+3)

L 2X+6+4x9+6x12+ ... upto n terms

= ¥n, 2rx(3r+3)

=6X i+ 6 X

n (n+1) 2n+1) n (n+1)

= 6. +6

=n(n+1)2n+1+3)
=2n(n+1)(n+2)
15. Find 122+ 132+ 142+ 152+ ........... 202
Ans. 122+ 132+ 14% + 15%+ ... +20°
(12+22+ 32+ 4° SEREED US| 4997 - 379 424 NS
=Y r2 =yl r?
_20 (20+1) (2 x 20+1) i (11+41) (2 x11+1)

6 6
20 x21x41 11 X12 X23

6 6
=2870 — 506 =2364.

16. Find (502492 )+ (482 -47% )+ (46> -45%) + ........... +(22-1%).
Ans. = (507 +482+46%+ ... +2%) — (492 + 477 + 452+ ... +1?)

= 2,2 - XE.er-1)?

= Y25 492 Y2 (4r? —4r+1)

= YZE[4r? — (4r? —4r + 1)]

= 2r-1)

= 4 Xra T Xr=a 1l

= 4 x 28G5 45

425260 s
2

= 1300-25=1275.
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17.

Ans.

18.

Ans.

19.

Ans.

InaG.P.ift2=7,t4=1575 find r
Giventy =7, t4= 1575
ta=ar™’!

S =ar

o ar = 1575
o X (g) = 1575 ... [From (i)

~r2 X 7=1575

_ 1575
7

k=225
~r=+15

Find k so that k-1,k , k+2 are consecutive terms of a G.P.

Since k — 1, k, k + 2 are consecutive terms of a G.P.
. Kk _ k2

k-1 k

K=K +k-2

~k-2=0

k=2

If p™, q™ and r'" terms of a G.P. are X, y, z respectively, find the value of X x y™ x zP

Let a be the first term and R be the common ratio of the G.P.

sth=aR0!

sx=a RP 1 y=a9! z=3R"!
x4
= (aRPHIT (@RI)P, (a. R

= 9T ROeD@D. grp R@DED) 4p-q RE-1) (-9

. yrfp. prq

= g@-rtr-pfp-q RIP-DI@-D+@-D@E-p+-1E-9]
= g0 R(pa-pr-g+rtgr+ pq-r+p+pr—qr-p+q)

= (1).R

= 1
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