4. Sequences and series

(=) Means step continued on new line.
For example:

(4430 4i+3i% 1+
i) i — = —X -
(1—1) 1—1 1+1

L (443D
11 lﬂ—

4i+3i2 1+4i
1-i “1+i

—%

___X___
Exercise: 4.1
1. Verify whether the following sequences are G.P. If so, write tn.

i) 2,6, 18,54, ....

Solution:
Heret, = 2,
t, = 6,

t; = 18,

t, = 54,
SERL
B_32 _ 3



t2 t3 t4

LEIH: E = E
== .3 =rT

Which is constant.

Given sequence is a G.P
t, = ar®?
= 2(3)"1
a=tl = 2
andr =3

t, = 2(3)"7°

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

Solution:

Here, t; =1,

L = ),

t, = 25,

B0 = =l

t2 =5

a- 1 "~

SERE
t2 t3



_t4

_ - _ _5 =
t3 '

Which is constant.

Given sequence is a G.P

t, = a.rt?!
— 1(_5]11—1
th = (_5]11_1
1 1 1
1) ﬁw_i '5v5 '25v5
Solution:
Here, t1 =xf§,
t2 L

v{.g'
t3 L

5v5’
t4 L

25457
2 1pa5 1
t1 V5 s
g2 1/55 1
t2  1/435 5
t4 1/25V5 _ 1
t2  1/sy5 5

— p wman



) EZ_ t3 _ t4
T 2T 3

Which is constant.

Given sequence is a G.P

t, = ar®?

=£(%) —(@a=tl

—r=xf§andr=§)

11
= 52'511—1
— Ll - 5
t, =53—n

iv) 3,4,5,6, ...
Solution:
Here, t1 =3,

t2 =4,

t3 =5,

e — #—
T2

Given sequence is not in G.P



v)7,14, 21, 28, ...
Solution:

Here, t1 =7,

t2 =14,

t3 =21,

g2 21
t2 14

_ t2¢t3
1.@.1'::L -

Given sequences is not in G.P

2) For the G.P

i) If 1
i r= —,
) 3

a= 9 Findt7

Solution:
H 1
erer = —,
3
a= 9 Findt/

We have,

t,= ar®!

T7 = 9x(5)°



. 7 1 .
i)Ifa= ——,r= - ,findt3

243 3
Solution:
Here,a = —,
ere, a 543
1
r= —,
findt3 =7

n-1

Wehave,t, = a.r

3 = (7)x (5)?

71
~ 24379

7

B =5187

iii) Ifa =7,
andr= —3,

Find tg

Solution: Here,
a=7,r=-3,t6 =7

t6 = (7) (—3)°!

= (M (=3)°



= 7x(—243)
t6 = -1701

Thus, t6 =-1701

iv) Ifa =,
iv) Ifa 3

t6 = 162, findr

Solution:

H 2
ere,a = o,

o = 162,

We have

t,= ar®?!

t6 = a.r°

3) Which term of the G.P 5,25,

125,625, ....1s 5107

Solution:



25
r=?= 5
andt, = 5%
We have
t,= ar*?!
h10= 5 xhn 1
510 _ gn
N=10

Hence,tenth term of the
G.Pis51®

4) For what values of x,the term

4 4
3% 27

are in G.P.?

Solution:

H tl 4
ere, =—,
3

t2 =x

t3 4

T 27
As these terms are in G.P
2_ 83

t1 2

Let,? = t1xt3



16
81

X =%

WO | e

5) if for a sequences,

5?1—3

h= 2n—3'

show that the sequence is a G.P Find its first term and the common ratio.

Solution:
=n—z
tl‘i = 2n—3
5n+1—3
t11+ 1 = In+1-3
=n—z
= 21‘1—2
tin+1
ow,
tn
=n—z -Nn—2
— = —_-
zn—Z QH—E

SJ’I—Z 211—3

5n—2—n+3

=:2n—2—n+3
— Swhich is constant, foralln € N

The given sequences is a G.P. with



——anda= tl
r Zana

5 1-3

2 1-3

6) Find three numbers in G.P such that their sum is 21 and sum of their squares
is 189.

Solution:

Let the three numbers in G.P be.
a

—,a,ar.

r

From the first condition, their sum is 21.

a
—4+a+ ar =21
r

a((+1+r)=21.(1)
From the second condition, sum of their squares is 189

2
ﬂ_2_|_az_|_az rr= 189
=

1
42 (_2 +1 + I'z)
r
=189(2) g, squaring equation (1), we get
(1 2, 2
NEROT N
e T

=441



1
i.e. a’ (—2 +1+r2)—|—
r

~2afaft 1)

=441

From equation 1 and 2
189 + 2ax 21 =441
42a=441-189

42a =252

252

Y

a=6
From 1,

6G+ 1+ r)= 21

_ 14+r+ r?
Le2(———)=7

24+ 2r+2r2="7r
2r2-5r+2 =20
2r2-4r-1r +2=10

2r(r-2) -1 (r-2) =0
(r-2) (2r-1) =0

r-2=0 or2r-1=0

r= l‘.:II'I'—2



For a =6 and r =2 the three numbers are 3, 6, 12
1
Fora= 6andr=§,

the three number are 12,6,3

7) Find four numbers in G.P such that sum of the middle two numbers is 10/3
and their productis 1

Solution:

Let the four number in G.P be

a a 3
—, —,dr,a
r

r3’
From the first condition:

Sum of middle two numbers

10
153
24 ar=§ e (D)

¥

From the second condition their products is 1

a
2

xEIxarxari=1
T

¥

From equation (1)

1 10

=op IT = =

T 3

1+r2_ 10
T 3

3+ 3r2= 10r



3r’-10r +3=0
3r’-9r —1r+3 =0

3r(r-3)-1(r-3) =0

(r-3) (3r-1) =0

r-3=0 or3r-1=0

For a =1 and r =3 the four numbers are

1
27’

1
Fora = landrzg.

- 3,27
3’ ,27.

then four numbers are

27,3 L2

N 327

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

Solution:
Let the five numbers in G.P be,

ﬂ, 2
—,—, a,ar,ar

= |2

r2’

From the first condition their products is 1024

a a
— X XaXar
r r

—X ar? = 1024



Ln

a> =4>= a= 4
From the second condition,

Fifth term is square of the third term.

ar: = a
rZ — a
r2 = 4
r =+2

Fora=4andr =2

The five numbers are 1, 2, 3, 4, 8, 16.
Fora=4,andr =-2,

The five numbers are 1, -2, 4, -8, 16.

9) 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

Solution:

Given t5 =x,t8 =y and t11 =z

4

ar* = x ax’

=¥
—and ar'®= z

Now ,x.z = (ar*)(ar'?)



2

=Y
Hence,y* = x.z
10) If p, q, 1, s are in G.P show that p + q, g+, r+s are also in G.P

Solution:

Given p. g. 1, s and are in G.P

_?"_S_k
= =1 =kGay)

==

q =pk
r = gk = pk?

s =rk = pk®
tl=p+q

= p+ pk

= p(1+k)

t2 =q+r
—= pk + pk?

—= pk(1l+k)

t3 =r+s

—= pk?+ pk®
—= pk?(1+Kk)

t2  pk(1+k)
t1 p(1+k)

t3  pk(1+k)
£2 phk(1+k)



£2 13

1 t2
q+r r+s
p+q q+r

P+q,q+r,r+sareinG.P
Exercise 4.2

1) For the following G.P.s,Find §S,,.

i) 3,6,12, 24.
Solution:

Here,a =3 r =2

(r“—l) 51
r—1 '
23

()

S, = 3(2n—1)

v
Il
fu

%)
Il
%]

ZqS

ii) p,q,%,;, ......

Solution:

Here,a =p,
q

r =-—

P

Case (i):r= %} 1

—=ie q >p



r—1
Then,S, = a( )
r—1

Caseii)r =4 < 1
p
= j.e.q > p

Then S, =

p? q
l Y S
q[ lfp]ﬂ]

2) Fora G.Pif

2
1)a = 2,1 = 3

We have,
s _ (1—r“)
n =4 1'—'T
r <1
2
1-(3)°
Se = 2X —5—
1+§

2 [1_%
= k4 =
2
3 T29—64

= 2x-X
5 729

2 665
~ 5 * 243



2x133
243

266
—_ S —_
6 7 943

ii) S;: = 1023,

r =4 ,Finda
Solution:

Here, S; = 1023,

r =4a =?

r—1
it 1023
Na-1)~
1024 —1
a( )=1023
3
1023
a )=1023
3
a=3

3) For a G.P if
i)a =2
r =3

S, = 242 n =?



Solution:

Here

ii) Sum of first 3 term is 125 and sum of next 3 terms is 27 find the values of r

Solution:

Here, S; = 125

ie.tl+t2+t3 =125
and t4 + t5+ t6 = 27

Se =125 +27 =152

Sy 152
S; 125

125xS, = 152 xS,

6_1
125 x a(r )
r—1




—152xa (”3‘1)

r—1

125x (r*-1D(@3+ 1)

—= 152x% (r*—1)

125(r3 + 1) = 152
1251 + 125 = 152

125r® +125= 152

125r® =152 - 125 = 27

4) ForaG.P

i) Ift3 = 20,
t6 = 160 FindS,

Solution:

Here, t3 =20

t6 =160 97 =?

t6 160
t3 20



=8
a.r?
r: = 23
r =2
Also, t3 =20
ar:= 20
ax4=20
a=5
Now,

r7—1

STza( )r“;:l

r—1

27 -1
s~ 5(3=1)

=5 x (128-1)

=5x127

= 5x(128—-1) = 5x127
S; = 635

ii) ift4 = 16,19 =512,
find S;,?

Solution:

Here, t4 = 16,

t9 =5128,,?



Also,t4 =16

ar:= 16
ax(2)*= 16

rit — 1
Now, S, =
ow, S4, a(r—l)

r > 1

210 —1
Sm =2( 2_1)

— 2x(1024 — 1)

=2x1023 =2046

S;0 = 2043

5) Find the sum to n terms:
i)3+33+333+3333 +....

Solution:

S, = 3 + 33+



333 + ....upto n term

=3[1+ 11+ 111 + .... Upto n term
304+ 994+

_9[

— 999+ ... Upton term
_2[(10-1) + (102 - 1)

- +(10° - 1)+ ..

=+ (107 —1)]

1
=5[(10+10% +

- 10% + ..+ 10™)

—-(1+1+1..uptonterm)

Clearly 1st bracketed term are in G.P witha=r =10
1 10n—-1

=3 [10 x(m— 1 )'n]

10 |
== ?x{_l{]n - 1)- 11]

3

S —_

n

1
~ >-[10 (100~ 1) - 9n]

ii)8+ 88+ 888+ 8888+ ...
Solution: let

S, =8 +88+888



— +...Upton terms

=8[1+ 11+ 111+ ... upto n term]

8
=§[9+99+ 999

— +--- Upton term |

8
=4[ 10— 1)+ (107

- 1)+ (103 - 1)

> 4+ ...+ (10" =1)]

8
=5 [(10+10%+10°

— +- + 10%) -
= (1+1+1..uptonterm)]
Clearly first bracketed terms are ina G.P witha=r =10

Sn =§[l{] X (11':";‘11) - n]

S =E[E X [lﬂ”—l]—n]
N -

n

S [10 (10™ — 1) - 9n]

==
n gy
6) Find the sum to n term:
i) 0.4 + 0.44+ 0.444+ ...

Solution: Let

S, = 0.4 + 0.44 +



— 0.444 + --- . Upto n term

=4[0.1+ 0.11+ 0.111+.... Upto n term |

4
=3 [09+0.99+0.999

— +--- Upto n term]

O e

[(1-01)+ (1—0.11)+

—+(1—0.111) + - upto nterm ]

[(1+1+ 1+

O e

Uptonterm ) - (0.1+0.01+ 0.001+--- upto n term)]

Clearly the term in the second bracket are in a G.P witha = 0.1 and r= 0.1

- - oa (25

=2 -2a-onm)]

Sp = —=[om— @ -29)]

10M
ii) 0.7+ 0.77 + 0.777 + ....
Solution: Let

S, =0.7+0.77+0.777 +

.... Upto n term

=7[0.1 + 0.11+ 0.111+ ..... upto n term]



7
=3 [09+ 0.99+ 0.999 +

.... Upto n term]

O =]

[(1—0.1)+(1— 0.01)
— +(1—0.001) +

.... Upto n term]

.
=glA+ 1+ 1+

...... upto n term) - (0.1+ 0.11+0.001... upto n term)]|

Clearly the term in the second bracket are in a G.P witha =0.1 r= 0.1

7 1—{0.1)n
S = 2[n— 0.1 (552Y)]

1-0.1

Sa = 2[n—2 (1= (0.H)M)]
Sa= = [9n—(1—-)]

7) Find the sum to n terms of the sequences.
i) 0.5, 0.05, 0.005, ......
Solution:

LetS, = 0.5 + 0.05+ 0.005

— + ... upto n terms



=° [10 (110)2 N

(110)3 o ':_J”]

Clearly the term in bracket are in G.P with

1
—ra—r=ﬁ
1
Sh SX%:L;ETED)H
- 5x S [-G)n

= 5 [1=Go)n|
if) 0.2, 0.02, 0.002, ....

Solution:

letS, = 0.2 + 0.02

+ 0.002 + ........ upto n terms

N [ 0 (110) 2t (%)3
~ et ()]

Clearly the term in bracket are in G.P

1
itha =1 = —
WIL a r 10
1
1__
SEI= 2>{i|: (10)11“=
0| 1
10



> L x5 1=

Sa = 5[1 - (o)

8) For a sequences,if

5, =(3" - 1)
find the nt* term,

hence show that the sequences.
Solution:

We have,

Sp = 2(3" —1)

S, = 2(3** —-1)
Now,t, = S,- S,-1
=2(3"-1)—-2(3""'-1)
=2[3" —1—-3"1 +1]

= 2[3" -3 —31]

= 2x3"1[3-1]

. = 4x3%1

thir = 4 x 3%

tngs _ 4% 3t
tn 4 x3n—1

= 3 = Constant foralln € N
Hence, Given sequences isa G.P witha=4 r =3

9) If s, p, r are the sum, product and sum of the reciprocals of n terms of a G.P



respectively then verify that

HINS

Solution:
Let the n terms of the G.P be

A T = T A U

S, = a+ ar+ ar?

— + ..+ ar®1

a{rn— 1)

= @

Now,

P =ax ar

= (a XaXa..ntimes) (r
—Xr2 Xrix ... xr*t)

— I:anj (r)1+2+3+---..+ (n—1)

n—1
B
1 1 1

andR=—+—+—+
a ar ar

= @M. (@) (2)

1
arn_ 1




This is G.P. where the first term

1
is — and
a

1
— the commeon ratio is—

T
Rzéﬁg—l
T

J.(J.—J"z]
al, rit

1—r"

a.rt1{1-r)

1 art T (1-r)

N )

R 1—r
Now, LHS. = P*

—1
- [@). 522

— aEn ] r{n—l]n o (4)
s af(m?
anas = V)
r r—1

a.r*(1—r)

T a=m

From 1 and 3

_a.(r”—l]
o or—1



a.r*(r—1)
-1

a? T@n__ (5)

From 4 and 5
LHS = RHS

2 _ |5
p% = [R] N

10] If Su- SZu- SEu

are the sum of n,2n,3n Term f a G.P
respectively then verify that

Su I:SEu - SlejJ
= (SZu - Su]z'
Solution:

Let a be the first term and r be the common ratio of the G.P
Then the G.P is

a,ar,ar=s, ... ... Ar?,... ...

Now sum of first n term of the G.p

al(rt—-1)

S =

n

r—1

Sum of the first 2n terms of the G.P

a(rim-1)

r—1

Szn =

Sum of the first 3n term of the G.P

al(r3f_1)

r—1

San =

San_ Szn



. a{ran—lj a{rzn—lj
r—1 r—1

:i(ran_ 1_ r2n 4 1)

r—1
N r3n _ p2n
o 1'—1:: j

_ 2 ¥ p2n I:I'n _ 1)

r—1

Now,
LHS: S I: 3n 21‘13I

a(rt—1 a(rih-1
( ]x ( )
r—1 r—1

at.r®m(r"—1)2

(r—1)2
2

= ﬁ_rﬂn I:I"n _ ljz

............ (1)

Also, S, .- 5,

a(rim®-1)  a(@E™-1)

— —
r—1 r—1

_ar™—=1)—a(@" - 1)
B r—1

=_I:r2n_ 1_ rn _ ljl

r—1

a
— 211 n
)

S,u— S, = Tlr (r* —1)

Zn~



RHS = l:5211_ Snjz

2

~[=5.ren - 1)

{12

T @—-1)

(2

1,.211 I:I'n _ 1)2

From 1 and 2 LHS = RHS
Sn(SSn - 5211)

== (S3n — Sp)*
Exercise. 4.3

1. Determine whether the sum to infinity of the following G.P exist if exist find
them.

111 1
L) =, =00y -
2'4'8'16
Solution:
Here,
tl L
a4 = = —
2
and
_tz _ 14 1
a1 152 2

Clearly,1r1 <1, the sum to infinity of the G.P exists.
Sum to infinity




Thus the sum to infinity of the G.P is 1.

4 8 16

) 23,927

and

Cleary,Irl<1
The sum to infinity of the G.P exists.

Sum to infinity,

=2X3 =6

Thus, the sum to infinity of the G.P is 6

i) —3,1,—,
iil) 3

!
=Ry

Solution:



Here
a=-3=tland

2 1
FTHT 3

. 1

T3
Clearylrl<1
The sum to infinity of the G.P exist

Sum to infinity

Thus the sum to infinity of the

G.Pis—
I 1s—
4

1 -2 4 -8 16

Solution:

Here,a =1tl,= -

5



lrl=2

\Irl <1
The sum to infinity of the G.P does not exist

2) Express the following recurring decimals a rational number.
i) 0.32
Solution: 0.32 = 0.32 4+ 0.0032 + 0.000032 + .........

Here, the term form a G.P.

With a=0.32

And r — 0.0{332001
nar = {]32 .
=

" 100

Irl = L < 1
"= 100

The sum to the infinity of the G.P exist and




32
Thus0.32 = —

99
ii) 3.5
Solution: 3.5 =3 + 0.5+ 0.05+ 0.005 + ......

Here,the term after the first term form a

G.P with a =0.5 and

_0.05_01
"S5 T
1
10
Irl = —< 1

10

The sum to the infinity of the G.P exists and

32
Thus,3.5 = )



iii) 4.18
Solution: 4.18 = 4 + 0.18 + 0.0018 + 0.000018+ ......

Here, the term after the first term form a G.P

With a =0.18
pngy 00018
et =018
—0.01=—
100

Irl = —< 1
100

The sum to the infinity of the G.P exist and

a 018
1—-r 1-0.01

0.18 2

0.99 11

2
418 = 4 +—
11

4442 46
_|_ N
11 11

Tt -'-118—46
s, 4.18 = -5

iv) 0.345

Solution: 0.345 = 0.3 + 0.045 + 0.00045 + 0.0000045+ .......
Here, the term after the first term form a G.P

With a =0.045

n 0.00045 001
T 0.045



1

" 100

Irl = —< 1
100

The sum to the infinity of the G.P exists and

a 0045
1—r 1-0.01

0.045 4.5

0.99 S0

0345 = = 4 2
10 = 1= ]

3 43

10 30

267+ 45
~99(

342

" 990

ke

n

1

Thus, 0.345 =

uw
LY I Y =]

v) 3.456
Solution: 3.456 = 3.4 + 0.056 + 0.00056 + 0.0000056 + ........

Here, the term after the first term form a G.P.

With a =0.056
0.00056

Andr = ———2
et ="0.056

1
Irl = —< 1
"= 700

The sum to the infinity to the G.P exists and



3456 — 3.4 + >°
o9

34 36

10 990

3366+ 56
990

3422
990

1711
495

1711

ThLIS, 3456 = m

3) If the common ratio a G.P. is

is § and sum of

its terms to infinity is 12.Find the first terms.

Solution:

H 2
ere,r—3

and sum to infinity = 12

A=12(1-71)

- 12(1-



3-2
= 12057

The first term = 4.

4) If the first term of the G.P is 16 and its sum to infinity is

176
5

find the common ratio.
Solution:

Here, a =16 and sum to

e .. . 176
infinity i1s —

5

S5a=176(1-r)

5x 16 = 176(1-1)

176 - T
2 _1-r
11

r 11
6
T

5) The sum of the terms of an infinity G.P is 5 and the sum of the squares of
those terms is 15 find the G.P

Solution:

Here, the sum of an infinity G.P is 5



Also, the sum of the squares of these terms is 15.

2 _ =15

1—r2
2 w2 _— 15

1-r 1+r
EX — = 15
1+r

T _3 2
137 vreereweee e (2)

From 1 a =5(1-r) = 5-5r
From 2 a =3(1+r) =3+3r
5-5r=3+43r

-8r=-2

1
r =—

5
F la=5-2=
rom d 4
20-5
4
15
4

Required terms of G.P is given by
a,ar,ar?,ar?, ...

15 15 15
l.e.4 1664 """
Exercise 4.4

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



The reciprocals of the number are 3,5, 7,9, .....
These numbers are in A Pwitha=3andd=5-3=7-5=9-7=2

The sequences

Solution:

Given sequences is

1
"1

%]

The reciprocals of the number are 3, 6,9, 12,....
These numbers are in A.P witha=3 and d =6-3 =9-6 =12-9 =3

The sequences

]? 9'11°13'15"

Solution:



Given sequences is

7'9'11°13"15" 77

The reciprocals of the number are

7,9,11,13, 15, ....

These numbers are in A.P witha=7and d=9-7 11-9 =13-11=15-13=2

The sequences

7'9"11'13'15’
..1saH.P

2) Find the nth terms and hence find the 8th terms of the following H.P

1

i]"u

[
U=
=-N

solution:
Given sequences is in H.P
2,5,8,11, ....arein A . Pwitha=2and d =3

t,b=a+(n—1)d=2+(n—-1)3

=24+3n-3 =3n-1
n th terms of

1

H.P =
n—1

8 th terms of




The 8th terms of the

— H.Pis —.

1

. 1
) — —

1
810"
Given sequences is in H.P

1
4’6’
Solution:

4,6,8,10,....are in A.Pwitha =4 and d =2.
t, = a+(n—1)d

—= 4+ (M —1)2

=44 2n-2 =2n+2

N th terms of H.P.
1
C 2n+2

8th terms of H.P

1
2(8)+2

The 8th terms of the

H.Pi L
.1518.



1 1 1
iil) 10'15'20

l’-."l|l'—1l

Solution:

Given sequences is in H.P

5,10, 15, 20,... are in A.P witha =5and d =5
t,=a+(n—1)d

= 5+m—1)5

=54+45n-5 =5n

Nth terms of

—- HP=—
5n

8th terms of

- HP = ——
5x8

The 8th terms of the

H.P1 !
Is oo

3) Find A .M of two positive numbers whose

G.M and H M are 4 and :—ﬁ respectively.

Solution:
Here, G = 4 and

=75



We have GZ = AH

16 = Ax =2
a 5

A=5
4) Find H.M of two positive numbers

Whose A. M and

Solution:
15
Here A = ?

AndG=6

We have GZ = AH

36=§XH
H_2><36
- 5
H_24
~ 5

5) Find G.M of two positive numbers whose A.M and H.M are 75 and 48.
Solution:
Here, A= 75 and H =48

Wehave GZ = AH

G* = 75X 48
G* = 3600
G=60

6) Insert two numbers



1 1
— between = and —
7 13

so that the resulting sequences is a H.P
Solution:

Let the required number

b L d 1
— be —and —.
H, H,
1 1 1 1

-, —,—,— arein
7'H, "H, 13

H.P
7,H1,H2,13,and t4 =13

Here,a =7 and t4 =13

a+3d=13
7+ 3d=13
3d =13-7=6
d=2

Hl=t2=a+b =7+4+2=9

H2=t3=a+2b =7+4=11

Hence required numbers are

7) Insert two numbers between 1 and -27 so that the resulting sequences is a G.P
Solution:

let required numbers be G1 and G2.

1, G1, G2,-27 are in G.P

Here,a=1and t4 = -27

ard:= —27



Gl=T2=ar=-3

G2=T3 =ar = (-3)2= 09

Hence, the required number are -3 and 9.

8) Find two numbers whose A M exceedtheir

1
G.M by 2 and their

25
~HMby _.

Solution:

Let a and b be the required numbers.

a+b
Then A = G
- m H =2ab
a+bh

From the given condition,

A-G ==..(1)

2

A-H=2.2

26
Multiplying equation (2) by A

A2 AH = 227
26

A-G? = Z2A
26



25
(A=G)(A+G) =-A

= — =
E(A_ G)= A .. From 1)

A+G = ZSA
~ 13

G—lZA 3
=134+

From (1)

and G = Vab = 6

a+b=13 andab =36
a(13-a) =36

13a-a* = 36
a*—13a+36 = 0
(a-9) (a-4) =0

a=9 ora=4
b=4orb=9

Hence the required number are 4 and 9.



9) Find two number whose A.M exceeds G.M by 7

. 63
and their H M by 5

Solution:

Let a and b be the required numbers.

a+b
Then A = :
2
G = ab,
H — 2ab
T a+b

A-H=2_.2
Multiplying equation (2) by A

A*- AH = 24

A2_G2 =224
63

(A-G)(A+G) =—A

63
7(A+G) = —A
5(A+G) = 9A
5A 4 5G = 9A
5G = 4A

G—4A 3
=zA .3



From (1)

A 4&—?
s A=

5A-4A =35
A=35

And

4
G ==-x35=28

5
... From (3)
a+b
Now,A = = 35

and G = Vab = 28
a+b=70and ab= 784
a(70-a) =784
70a-a% = 784

a’- 70a + 784 =0
(a-56) (a-14) =0
a=>56 ora=14
b=14 orb=>56

Hence the required numbers are 14 and 56.

Exercise: 4.5

1) Find the sum



Z(F—F 1)(2r—)

r=1

Solution:

= 2r=a(r + 1(@27r-)

=¥ . (2r*+2r—r—1)
=3 .2ri+r—1)
=23 r*+

= Xr=1 7T — X 1

[n(n—|— 1)(2n+ 1)
= 2X 3

nin+1) 3
2

— +

(n+1)2n+1)
n

n

=< [2(2n* 4+ 2n+n+

~1)+3n+ 3 —6]
n

=Z[2@n*+3n+ 1)

— +3n —3]



n
=E(4n2—|—6n +

—2+3n-3)
==(4n*+9n - 1)

2) Find ¥, (3r> — 2r + 1)

Solution:

= Z(Srz —2r+ 1)
r=1

= 3 2:3:1 I": - 2 E:ler + 2:3:1 1

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

2{n+ l:ln

(n+1)(2n+1)
| >

Zn+2
2

—_— —

+ 1]

2n+2n+n+1-2n—-2+2

2 |

=-(2n*+n+1)

3)Find 2", (1+ 2 +3 + . 47)

Solution:



=2 (1+2+3+--.41)

rir+i)

= Zp—]

r+l

= Tr ()
= [Er 20 1]

n{n+1

= 24

=-(n+1+2)

n(n+ 3)
4

1342340 42

4) Find X7_,( e )
Solution:
Zn: 1342344 73
( r(r+1) )
r=1
rz|r+1}z
- 1[ r{r+1 ]

= Zra0?+17)
1
= e r®+ Xr. 7]

1 nln+1)2n+1)
4 6

nin+1)
2

-+ ]



n{n+1)

=D |

2x4

2n+1
3

+1]

n{n+1) % (Zn+1+3)
g 3

ni{n+1) X 2Zn(n+2)
g 3

~nn+1)(n+2)
N 12

5) Findthesum5x7 +9x11x13x15 + ... Upto nterm
Solution:

Here, the term of 1st partare 5,9, 13....

And the term of 2nd parts are 7, 11, 15....

These parts are in A.P

nth terms of 1stpart=5+ (n-1)4 =4n+ 1

nth terms of 2nd parts = 7+ (n-1)4 = 4n + 3

Sn = E¥=1 tr

=3 (4r+ D(@r+3)

=¥ (1672 + 167+ 3)

=16 Z?:l rz

— + 16 Z?:lr + Z?:lg

nn+1)2n+1)
6

= 16x



n{n+1)

-+ 16X + 3n

. [8(n + 1)3(2n+ 1) N

~ 8(m+1) + 3]

=§ [8(2n2 + 3n + 1)

— + (8n+ 11x3]

n

=2[16n?+48n + 41]

3
6) Find the sum 2% + 4° +

— 6% + 8% +---.Upto n term.

Solution: Sum of 22 + 42

— + 6% + 8% + ... Upto n term.
= 2r=1(27)2

=4 377

anfn—i— D(2n+ 1)
6

_2n(n+1)(2n+1)
N 3

7) Find (707 — 69%) +

— (68% — 67%) + (66% —



— 65%) + ..+ (22 -1%)
Solution: (70% — 69%) +
— (682 —67%)+ (66%—652)

- +- ..+ (22-1%)

= (70 +68% + 66% +
— e +22) - (692 + 672

— +65% +---. +1%)

= (22+4*>+6%+ -
- +70%) - (17 + 3%+

— 5%+ ... +69%)

=X332,2r2 -

- X2 (2r—1)2

= X72:(21)2- (2r— 1)7]
=3B 4r*—4ri+4r—1)

_ 35 3s
_4 rilr_zrill

353%36

= 4x - 36

=35 (72-1)
=35x71

= 2485



8)Findthesum1x3x5+3x5x7+5x7x9+ ...+ (2n-1) (2n+1) (2n+3)
Solution:1x3x5+3x5x7+5x7x9+ ...+ (2n-1) (2n+1) (2n+3)
Here, t, = (2n—1)

— (2n+ 1) (Zn+ 3)

Sp = r=1 Ly =

= 2= (@n—1)

- @2r+1)(2r+3)

= Xr=(4r7 - 1) (2r+3)

= Xr_,8r3—12r* —2r-3

> +123" .7 -2
= Z¥=1_3 Z?:l(l]

n‘(n+1)2
R

+
+1D(@2n+1
s e S6ERE IR ))
6
- 2x Mt 3y

2
= 2n*(n+1)* +
—=2nn+1)(2n+ 1)

—=-n(n+1) —3n



=n(n+1) [2n(n+1) + 2 (2n+1) -1] -3n
= n(n+1)[2n’+ 2n

— +4n?+2—1] —3n

= n(n+1) (bn?+

—=2n+1) —3n

=n[(n+ 1)(6n?

~ +2n+1)- 3]

= n[én®*+ 2n®* + n +

— 6n* + 2n + 1—3]

= n(6n® + 8n* + 3n— 2)

1X2+4+2XxX3+3X4+4x5... . uptonterm 100

9) If = find n.
) 1+2+3+4+ - uptonterm 3
Solution:
1%2+2x3+3x4+4 5. .upto n term . E
1+243+44+upio n term o 3
r—,r(r+1) _ 100
L 3

It r(r?+1) 100
E:}:alr - 3

n 2 n
r=1T + Zr=1r

100 vy,

3 r=1

— =

nin+1)2n + 1) nin + 1)
i i 2




100 % nin+1)

3 2

n(n+ l][Zn—l—l N 1]
2 3

100 nin+1)

—_ % -

3 2
in+1+3 100

3

2n+4 =100
2n =96
n =48

10) IfS,S,and S;

are the sums of first n natural
numbers their squares and their cubes respectively then show that

95,% = S; (1 + 8S,)

Solution:

S,1s the sum of First n natural numbers.
S, = 5 (m+1)..(1)

n
S, = — +1
2 6(11 )

- (2n+ 1) .....(2)
S;is the sum

of cubes of first n natural numbers.

Ss =2 (m+1)%... (3)



Now, L.H.S
= 9(§,)?

2

= 9xn— n+1)2

— (2n+ 1)?... From (2)

2

L m+1)2[1+8
— 17

“m+1
—X 3 (n+1)]
from (1) and (3)

2

_I D21
— @+ 17

— +4n(n+ 1)]

2

n
= T(H +1)% (4n?

— +4n+1)

2

_I 1)2 (2
_T(IH_ )* (2n

S +1)? e (5)

From 4,5,9(5S,)?

=S, (1 +8S,).



