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Q#.1: Define infinite sequence?

Solution (1) A sequence having an unlimited numbers of terms is called an infinite
sequence,

OR
A sequence which has no last term is called an infinite sequence.

e. g  2,4,8,16,… [exempli gratia (Latin word "for example”)]

Q#.2: Find the next two terms of the sequence -1,2,12,40…?

Solution (2) Given sequence is -1,2,12,40,…
a1=-1*20=-1*1=-1,

a2=1*21= 1*2= 2,

a3=3*22=3*4=12,

a4=5*23=5*8=40,

a5=7*24=7*16=112,

a6=9*25=9*32=288,

Q#.3: Find the indicated term of sequence 1,-3,5,-7,9,-11,…a8?

Solution (3) Given sequence is 1,-3,5,-7,9,-11,…a8

-3,-5,-7,-9,-11,a8 1,5,9,a7

Common difference=d=-7+3=-4 ; common difference=d=5-1=4

-3,-7,-11,-15, ; 1,5,9,13,

Sequenceof Real Numbers
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Q#.4: If 1 1 1
, and

a b c
are in A.P, show that the common difference is

2

a c

ac

 .

Solution (4) since 1/a, 1/b, 1/c, are in A.P,

Therefore d=1/b-1/a……. (i)

And              d=1/c-1/b……. (ii)

By adding both equations, we have

1 1 ( - )
2 -

( - )

2

a c
d

c a ac
a c

d
ac

 



Hence proved

Q#.5: If the 5th term of A.P. is 13 and 17th term is 49, find na and 13a .

Solution (5) since a5=13 and a17=49

we know that a5=a1+4d

13=a1+4d…. (i)

Also a17=a1+16d

 49=a1+4d+12d  49=13+12d using (i)

 49-13=12d  36=12d            3=d

Using in eq(i)

 13=a1+4(3) ,

 13=a1+12

 1=a1,

Thus a13=a1+12d

=1+12(3)

=1+36=37

an=1+(n-1)3=3n-2

Q#.6: If 1/a ,1/b and 1/c are in A.P, Show that b=2ac/(a+c).

Solution (6) Since
c

and
ba

11
,

1
are in A.P So

d=
ab

11
 --------- (i) And d=

bc

11
 ---------- (ii) By

comparing (i) & (ii)

bcab

1111
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cabb

1111


ac

ca

b




2

b
ca

ac



2

Hence Proved

Q#.7: If 2 3 11na n   , find the n th term of the sequence.

Solution (7) 1132  nan Put n=3

11)3(323 a , 21191 a

Put n = 4 111432 a

Put n = 5 411533 a , d= 1+2=3, 3)1(2)1(1  ndnaan

= -2 + 3n -3 =3n-5

Q#.8: Show that the sum of n A.Ms between a and b is equal to n times their A.M.

Solution (8) Let 1 2 3 n, , .....A areA A A

n A.Ms b/w &a b

PAinarebAAAa n .,.......,, 21 ,  nn AA
n

AAAA  1321 2
.... nA d b 

=  dbda
n


2

, =  ba
n


2
, = 






 

2

ba
n Hence Proved

Q#.9: Sum the series;

1 1 1
.....

11 1xx x
  
  to n terms.

Solution (9)
xxx 





 1

1

1

1

1

1

d=
xx 


 1

1

1

1
, =

    xx 


 1

1

1

1
22

=    xxx 


 1

1

11

1

=   xx

x





1_1

11
, =  x

x

1
Sn =   dna

n
12

2 1 

=   



















 x

x
n

x

n

1
1

1

1
2

2
=

 













 n

xn

x

n

1

1

1

2

2

Q#.10: Sum the series;

3 5 7 9 11 13 15 17 19 ......         to 3n terms.

Solution (10) Given that

3+5-7+9+11-13+15+17-19+………………… to 3n terms

 (3+5-7) + (9+11-13) + (15+17-19) + ……….. + 3n terms
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 1+7+13+…………+ n terms

d= 7-1=6

Sn = ))1(2(
2 1 dna
n

 ,     6112
2

 n
n

,  662
2

 n
n

=  46
2

n
n

Sn= n  23 n

Q#.11: Find the sum of 20 terms of the series whose r th term is 3 1r  .

Solution (11) Given n=20; ar = 3r+1

r=1; a1=4, a2=7, r=3; a3=10

The series is

4+7+10+……+20th term, d=7-4=3, Sn=   dna
n

12
2 1 

20 20 20 1300
(2(4) (20 1)3) (8 60 3) (65) 650

2 2 2 2
        

Q#.12: If , , ,a b c d are in G.P, prove that
2 2 2 2 2 2, ,a b b c c d   are in G.P.

Solution (12) inarecba 222 ,, A.P

)..(..........2222 ibcab 

To Prove PAinare
baaccb

.
1

,
1

,
1



acbacbac 









1111

,

     acba

bc

accb

ab








,

ba

bc

cb

ab








2222 bcab  Hence Proved

Q#.13: A man repay his loan of Rs. 1120 by paying Rs. 15 in the first installment and then
increases the payment by Rs. 10 every month. How long will it take to clear his loan.

Solution (13) Give that

1st Installment 151 a

Monthly increase in payment d=10

Let n be the time he will take clear his loan Sn=1120
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 12 ( 1) 1120
2

n
a n d   

  112010)1(310
2

 n
n

)2(224  nn

022422  nn

 
2 4 896

2 1
n
  

 

=
2

302 

= (-2+30)/2 =14

n=
2

302 
implies n = -16(It is not possible)

So n = 14, that is the time he will take to clear his loan is 14 month

Q#.14: The sum of interior angles of polygons having sides 3,4,5,…etc. form an A.P. find the
sum of the interior angles for a 16 sided polygone.

Solution (14) Since 3,4,5,………………,16 sided

14.......3,2, a 1a   2d

dnaan )1(1 

For  n = 14

14 1 (14 1)a a d  

 13

= 14

Alternative: If n-sided polygon then sum of interior angle is = )2( n

For n=16

a14=  216  = 14

Q#.15: A student saves Rs. 12 at the end to the first week and goes on increasing his saving
Rs. 4 weekly. After how many weeks will be able to save Rs. 2100?

Solution (15) Given that

1 12; 4; 2100na d S   n=? (n=number of weeks)

1(2 ( 1) )
2n

n
S a n d   ,
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2100=  4)1()12(2
2

 n
n

,

4200= )4421(  nn

4200= 2420 nn 

04200204 2  nn

0)10505(4  nn

4 0 ,

)1(2

)1050)(1(4)5(5 2 
n =

2

655 

Either
2

655 
n or

2

155 
n

n=-35 (It is not possible) ; n=30 So  n=30 Required answer

Q#.16: Find the 11th term of the sequence, 1+i,2,4/1+i

Solution (16) Since
i

randia



1

2
1

10
11 1a a r

        1010 10 2 12 2 1
1 1 1

1 1 1 2

ii
i i i

i i i

                      

=   1011 ii  =     5211 ii  ,  =   52211 iii  ,

=   51211  ii

=   521 ii  =    5521 ii  =    iiii ,,321 22

=     1,1132  i

=  ii  132 =  132  i =  i132

Q#.17: If 1/a,1/b and 1/c are in G.P. Show that the common ratio is a

c
 .

Solution (17) PGinare
cba

.
1

,
1

,
1

)(
/1

/1
i

b

a

a

b
r 

)(
/1

/1
ii

c

b

b

c
r 

c

b

b

a
rr ..  by Multiplying equation (i) and (ii)
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c

a
r 2

.
c

a
r  Hence Proved
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Q#.18: If , , ,a b c d are in G.P, prove that
2 2 2 2 2 2, ,a b b c c d   are in G.P.

Solution (18) PGinaredcba .,,,

a

b
r 

b

c
r 

c

d
r 

b=ar ………(i) c=br d=cr

c=(ar)r (using (i)) d= (ar2)r (using (ii))

).....(2 iiar 3ar

To Show a2-b2,b2-c2,c2-a2 are in G.P

22

22

22

22

cb

dc

ba

cb








,
   

 
   
   

2 2 22 2 2 3

2 222 2

ar ar ar ar

a ar ar ar

 


 

 
 

 
 222

242

22

222

1

1

1

1

rra

rra

ra

rra








22 rr 

So a2-b2, b2-c2, c2-d2 are in G.P

Q#.19: Find the n th term of the geometric sequence if;

5

3

4

9

a

a


and
2

4

9
a 

.

Solution (19) 5

3

4
,

9

a

a


4
1

2
1

4

9

a r

a r
 ,

9

42 r ,
9

42 r

3

2
r , 2

4

9
a  , 

9

4
1 ra , 1

2 4

3 9
a
   
 

,  







2

3

9

4
1a , a1

3

2


1
1

 n
n raa

11

3

2

3

2
















n

 
n

n 







3

2
1

Q#.20: If both x and y are positive distinct real numbers, show that the geometric mean
between x and y is less than their arithmetic mean.

Solution (20) Show That G.M < A.M  0<A.M-G.M

For two real numbers x & y A.M-G.M  xy
yx



2

2

2 xyyx 
=
   

2

2
22

yxyx 
=
 

0
2

2


 yx

 A.M-G.M>0 or          A.M    >    G.M.
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Q#.21: Find the sum of n terms of the geometric series if an= (-3)(2/5)n.

Solution (21)   2
3

5

n

na
    
 

 =  
1

5

2

5

2
3


















n

=
1

5

2

5

6

















n

1
6 2

5 5

n

na


     
  

1
1

 n
n raa 1

6
}

5
a  

by comparing

1
5

2
r

Q#.22: Write down the condition for convergence of infinite geometric series?

OR

Under what condition an infinite geometric is convergent or divergent?

Solution (22) An infinite geometric series is convergent   if 1r

r=common ratio

An infinite geometric series is divergent if |r|>1

Q#.23: Derive a formula for sum of infinite geometric series if |r|<1.

Solution (23) We know that
 1 1

1

n

n

a r
S

r





if 1r

Then 0nr when n So we conclude that

1

1

a
Sn

r



when n

Thus  S=lim 1

1n

a
S

r



, where S is the sum of n

infinite geometric series having 1r

Q#.24: If a=1-x+x2-x3+…      x<1 b=1+x+x2+x3+…                 x<1

Then show that   2ab = a + b

Solution (24)
1 1

1 ( ) 1
a

x x
 
  

)........(
1

1 i
a

x  And

11

1 1

a
b S

x r
     
 , and r = x

)........(
1

1 ii
b

x 

Adding (i) and (ii)

xx
ba

 12
11

 2

ab

ba
,
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a+b=2ab

Q#.25: Sum to n terms the series; 0.2 0.22 0.222 ........  

Solution (25) Sn = 0.2 + 0.22 + 0.222 + ……… to n terms

=  termsnto......111.011.01.02   2
0.9 0.99 0.999 ..... to n terms

9
   

      2
1 0.1 1 0.01 1 0.001 ......to n terms

9
      

    2
1 1 1 1 .....to n terms 0.1 0.01 0.001 .....

9
nterms        

1 1
1

10 102 2 1 1
1

19 9 9 101
10

n

n
n n

       
                

   
 
 

Q#.26: Find the sum up to infinite terms of geometric series;

4 2 2 2 2 1 .....    

Solution (26) Let S be the sum of infinite series

4 2 2 2 2 1 ..........    

Here 1

2 2 2 2 1
4and

4 2 2 2 2
a r     So

2

1
1

4


S using 1

1

a
S

r  

= =
2 2 1

2 1 2 1




 
=
   224

12

224





Q#.27: Find vulgar fractions equivalent to the 1.147
 

Solution (27) 1.147 =1.474747
 

……….

= 1.1+0.47+0.0047+0.000047+………

=1.1+(0.047+0.0047+0.000047+…….), = 









r

a

1
1.1











01.01

047.0
1.1

47.0

047.0
r

99.0

47.0
1.1  =0.01

990

1136

990

471089
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Q#.28: If y=1+2x+4x2+8x3+…

i) Show that x= (y-1)/2y.

ii) Find the interval in which the series is convergent.

Solution (28) ......8421)( 32  xxxyi 

,
1

a
y S y

r 


2 1
2 ;

1 1 2

x
r x y

x
  


 1)21(  xy

12  yxy xyy 21
y

y
x

2

1


ii) For convergent series

-1<r<1

-1 < 2x < 1 Dividing by ‘2’

-1/2 < x <  1/2 is required interval of convergent

Q#.29: What distance will a ball travel before coming to rest if it is dropped from a height of 75m and

after each fall it rebound
2
5 of the distance it fell?

Solution (29)

6023030
5

2
75 

2421212
5

2
30 

6.928.48.4
5

2
12 

So sequence is .....6.9246075 

r

a




1
75

5

2

60

24
r

5

2
1

60
75




m175
3

300
75 

Q#.30: Prove that G2=A*H.

Solution (30) abG  and
2

a b
A




,
2ab

H
a b



So 2G A H 

  














 

ba

abba
ab

2

2

2

ab  =  ab Hence      G2 =  A  H

75
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Q#.31: Prove that A > G > H if a, b>0 (G>0).

Solution (31) We first show that

A  >  G

ab
ba





2
2a b ab   02  abba

    02
22

 baba   0
2
 ba (true)

So  A > G  ………….  (i)

Now   G > H
ba

ab
ab




2
abba 2 02  baba

  )(0
2

trueba  So G > H ………….(ii)

from (i) & (ii) A > G > H

Q#.32: If A<G<H if a,b<0 (G<0)

Solution (32) We first show that

A < G If
2

a b
ab


 

Let   a= -m and b=-n where m and n are positive real numbers, then

  nm
nm




2
Or mn

nm





2

  0
2
 nm Which is true i.e  A < G  similarly we can prove that

A <  G

So A < G < H

Q#.33: If 5 is the harmonic mean between 2 and b, Find b.

Solution (33) Since H.M=5 & a=2

5
2


 ba

ab
5

2

)2(2


 b

b
)2(54 bb  )2(54 bb 

bb 5104  bb 4510  -10=b

Q#.34: If the numbers 1/k,1/2k+1 and 1/4k-1 are in harmonic sequence, find k.

Solution (34) Since PH
kkk

.....,.........
14

1
,

12

1
,

1




PAkkK .,.........14,12,  112  kkkd

221214&  kkkd  Numbers are in A.P

dd  221  KK kk  221 3=K
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Q#.35:  Given n th term of the series, find the sum to 2n term;
23 2 1n n 

Solution (35) Let Sn denotes the sum of 2n terms of the series

using
1

n

n k
k

S T


  



n

k

kk
1

2 123

2

1 1 1

3 2 1
n n n

k k k

k k
  

       
n

nnnnn








2

)1(
2

6

1123

nnn
nnn




 )1(
2

1)(12( Replacing   ‘n’ by  ‘2n’

S2n= nnn
nnn

2)12(2
2

)12(1)2(2(2




nnnnnn 2)12(2)12)(14(   2241248 2  nnnnn

 5108 2  nnn

Q#.36: Given n th term of the series, find the sum to 2n term;
3 2 3n n 

Solution (36) Let Sn denote the sum of n terms of the series, using

1

n

n k
k

S T


  



n

k

kk
1

3 32 



n

k

n

k

n

k

kk
111

3 132

n
nnnn

3
2

)1(
.2

2

1(
2








 













 3)1(
4

)1( 2

n
n

nn












 4
4

2 23

n
nnn

n Put n=2n












 42
4

2)2(2)2(
2

23

n
nnn

n






 


4

16822838
2

nnnn
n

 161088
2

23  nnn
n  8544 23  nnnn

Q#.37: Prove that 2

1

( 1)(2 1)

6

n

k

n n n
k



 


Solution (37) We Know that

k2-(k-1)2=2k-1 …………..(A)

Taking summation on both sides of eq(A)

  



n

k

n

k

kkk
11

22 )12()1(

i.e 2

1

2
n

k

n k n


 
1

1
n

k

n


 



n

k

nnk
1

22







n

k

nn
k

1 2

)1(


