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[image: image1.wmf]Exercise Questions and Solutions

 

Practice the Solutions of this part properly. It will help you to

 

        solve the Creative Questions easily.
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After completing the chapter, the students will be able to(
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explain the idea of a sequance.

2.
identify the infinite series.

3.
explain the condition of existing the sum of an infinite geometric series.

4.
sum of an infinite geometric series.

5.
transform a recurring decimal number into an infinite geometric series and express in fraction.
[image: image33.wmf]

[image: image35.emf]

1.
What is the 12th term of the sequence 1, 3, 5, 7?


a.
12
b.
13
c.
23
d.
25
eq \o((,c)
[image: image34.wmf]
Explanation: Here, 
first term, a = 1 and common difference, d = 2


( rth term = a + (r – 1)d


( 12th term = 1 + (12 – 1) ( 2 = 23

2.
What is the 3rd term of a sequence whose nth term =  eq \f(1,n(n + 1)) ? 

a.
 eq \f(1,3) 
b.
 eq \f(1,6) 

c.
 eq \f(1,12) 
d.
 eq \f(1,20) 
eq \o((,c)

Explanation: Here, nth term =  eq \f(1,n(n + 1)) 

( 3rd term =  eq \f(1,3(3 + 1)) =  eq \f(1,12) 
3.
What is the 20th term of a sequence whose nth term =  eq \f(1 – (– 1)n,2) ?


a.
0
b.
1
c.
–1
d.
2
eq \o((,a)

Explanation: 
Here, nth term =  eq \f(1 – (– 1)n,2)  

( 20th term =  eq \f(1 – (– 1)20,2) =  eq \f(1 – 1,2) = 0

4.
The nth term of a sequence is Un =  eq \f(1,n) and 


Un < 10–4. The value of n is (

i
n < 103
ii
n < 104



iii
n > 104

Which one is true?


a.
iii
b.
ii & iii


c.
i & iii
d.
i, ii & iii 
eq \o((,a)

Explanation: Here, Un =  eq \f(1,n) and Un < 10–4 =  eq \f(1,104) 

(  eq \f(1,n) < \f(1,104) 
or, n > 104
Observe the following series and answer the questions (5 -7):

4,  eq \f(4,3) ,  eq \f(4,9) , ..........

5.
Which one is the 10th term of the series?


a.
 eq \f(4,310) 
b.
 eq \f(4,39) 
c.
 eq \f(4,311) 
d.
 eq \f(4,312) 
eq \o((,b)

Explanation: Here, first term, a = 4, common ratio, r =  eq \f(1,3) 

( nth term = a.rn–1

( 10th term = 4.  eq \b(\f(1,3))10–1 =  eq \f(4,39) 
6.
What is the sum of first 5 terms of the series?


a.
 eq \f(160,27) 
b.
 eq \f(484,81) 

c.
 eq \f(12,9) 
d.
 eq \f(20,9) 
eq \o((,b)

Explanation: Here, S5
 = 4. eq \f(1 – \b(\f(1,3))5,1 – \f(1,3))  eq \b\bc\[(( r = < 1)



= 4.  eq \f(\f(242,243),\f(2,3))  
= 4 (  eq \f(242,243) ( \f(3,2) =  eq \f(484,81)  

7.
What is the sum of the series up to infinity?


a.
0
b.
5
c.
6
d.
7
eq \o((,c)

Explanation: Here, S( =  eq \f(a,1 – r)  =  eq \f(4,1 – \f(1,3)) =  eq \f(4,\f(2,3))  = 6
8.
Find the 10th term, 15th term and rth term of the given sequence:


(a) 2, 4, 6, 8, 10, 12, ...........


Solution:  Here, the sequence 2, 4, 6, 8, 10, 12 .... is an arithmetic series, whose first term, a = 2 and common difference, d = 4 – 2 = 2


( rth term
= a + (r – 1)d



= 2 + (r – 1)2



= 2 + 2r – 2= 2r


( 10th term = 2 ( 10 = 20


And 15th term = 2 ( 15 = 30


Ans. 20, 30 and 2r.


(b)  eq \f(1,2) , 1,  eq \f(3,2) , 2,  eq \f(5,2) , ...............


Solution: Here, the sequence  eq \f(1,2) , 1,  eq \f(3,2) , 2,  eq \f(5,2) , ....... is an arithmetic series, whose first term,

      a =  eq \f(1,2) and common difference, d = 1 –  eq \f(1,2) =  eq \f(1,2) 

( rth term
= a + (r – 1) d



=  eq \f(1,2) + (r – 1)  eq \f(1,2) 


=  eq \f(1,2) +  eq \f(r,2) –  eq \f(1,2) 


=  eq \f(r,2) 

( 10th term =  eq \f(10,2) = 5 and 15th term =  eq \f(15,2) 

Ans. 5,  eq \f(15,2) and  eq \f(r,2) 

(c) The nth term of the sequence =  eq \f(1,n(n + 1)) , n ( (

Solution: Here, the nth term of the sequence =  eq \f(1,n(n + 1)) , where n ( (.

Putting n = r, we get rth term =  eq \f(1,r(r + 1)) 

Putting n = 10, we get 

        10th term =
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Putting n = 15, we get 

       15th term = 
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Ans.  eq \f(1,110) ,  eq \f(1,240) and  eq \f(1,r(r + 1)) 

(d) 0, 1, 0, 1, 0, 1, ...........


Solution: The given sequence is 0, 1, 0, 1, 0, 1, .......


Here, even terms of the series are 1 and odd terms of the series are 0.


Since 10 is even, so 10th term = 1


Since 15 is odd, so 15th term = 0


If r is even, then rth term = 1


If r is odd, then rth term = 0


Ans. 1, 0 and 1 (if r is even) or 0 (if r is odd)


(e) 5,  eq \f(5,3) ,  eq \f(5,9) ,  eq \f(5,27) ,  eq \f(5,81) , ............


Solution: Here, the given series is a geometric series, first term of the series, a = 5

and common ratio, q =  eq \f(\f(5,3),5) =  eq \f(5,3 ( 5)  =  eq \f(1,3) 

( rth term = aqr – 1


= 5  eq \b(\f(1,3))r ( 1  = eq \f(5,3r (1) 

Putting r = 10, we get


10th term = 5  eq \b(\f(1,3))10 – 1  = 5  eq \b(\f(1,3))9


= 5.  eq \f(1,39)   =  eq \f(5,39) 

Putting r = 15, we get


15th term = 5  eq \b(\f(1,3))15 – 1


= 5  eq \b(\f(1,3))14  =  eq \f(5,314) 

Ans.  eq \f(5,39) ,  eq \f(5,314)  and  eq \f(5,3r–1)

(f) The nth term of the sequence =   eq \f(1 – (–1)3n,2) 

Solution: The nth term of the given sequence is   eq \f(1 – (–1)3n,2) 

Putting n = r, we get


rth term
=  eq \f(1 – (–1)3r,2) 

=  eq \f(1 – 1,2)  when r is even, and  eq \f(1 + 1,2)  


when r is odd.


= 0 when r is even, and 1 when r is odd.


Putting r = 10, we get


10th term = 0 [(10 is an even number]


Putting r = 15, we get


15th term = 1 [(15 is an odd number]


Ans. 0, 1 and 0 (if r is even), 1 (if r is odd)

9.
The nth term of a sequence is un =  eq \f(1,n) 

(a) If un < 10–5 , what will be the value of n?


Solution: Given, nth term of the sequence, un =  eq \f(1,n) 

Now, un < 10 (5

(   eq \f(1,n) < 10(5

or,  eq \f(1,n)  <  eq \f(1,105) 

( n ( 105


Ans. n ( 105
(b) If un > 10–5 , what will be the value of n?


Solution: Given that, nth term of the sequence un =  eq \f(1,n) 

and un > 10(5

(   eq \f(1,n) > 10(5

or,  eq \f(1,n)  >  eq \f(1,105) 

( n < 105


Ans. n < 105

(c) What can be said about the limiting value of un (when n is sufficiently large)?  


Solution: Given, nth term of the sequence, un =  eq \f(1,n) .


When n is sufficiently large, that is, n ( ( , then


un(( =  eq \f(1,n ( ()  = 0


( The limiting value of un is 0 (zero).


Ans. 0 (zero)

10.
Prove by mathematical induction that, the partial sum of n terms of the geometric series 

a + ar + ar2 + ar3 + ....... is Sn = a. eq \f(1 – rn,1 – r) 

Solution: Given, a + ar + ar2 + .........


It is a geometric series, whose first term = a


and common ratio =  eq \f(ar,a)  = r


( nth term of the series = arn(1

( Sum of n terms of the given series, 


sn =  eq \f(a(1 ( rn),1 ( r) ; r ( 1


So, it is sufficient to prove that, a + ar + ar2 + ....... + arn(1 =  eq \f(a(1 ( rn),1 ( r) ; r ( 1 


First Step: 


Here, 

       a + ar + ar2 + ....... + arn(1 =  eq \f(a (1 ( rn),1 ( r) ...... (i)

(i) is true for n = 1


because L.S = a  


and R.S =  eq \f(a(1 ( r1),1 ( r) = \f(a(1(r),(1(r))  = a


Second Step: 


Let, (i) is true for n = m, that is  


a + ar + ar2 + ....... + arm(1 =  eq \f(a(1 ( rm),1 ( r) ... ...  (ii)


Now, (i) will be true for n = m + 1 if and only if


a+ ar + ar2 + ...... + arm + 1 ( 1 =  eq \f(a(1 ( rm+1),1 (r) 

or, a + ar + ar2 + ..... + arm =  eq \f(a(1 ( rm+1),1(r)  ....  (iii) is true


Now, adding arm on both sides of (ii), we get


a + ar + ar2 + ... ... + arm(1 + arm =  eq \f(a(1 ( rm),1 ( r)  + arm  


=  eq \f(a ( arm + arm ( arm. r,1 ( r) 

=  eq \f(a ( arm+1,1 ( r) 

=  eq \f(a(1 (rm+1),1 ( r) 

( (iii) has been proved, that is for all n = m + 1 (i) is true.


( By mathematical induction for all n( ( (i) is true. (Shown)

11.
Find the sum of the given series (up to infinity) if exist:


(a) 1 +  eq \f(1,2) + \f(1,4) + \f(1,8) + ..............


Solution: First term of the given series, a = 1


and common ratio, r =  eq \f(1,2) ( 1 =  eq \f(1,2) 

Here, | r | = |  eq \f(1,2) | =  eq \f(1,2) < 1, so there exist sum of the infinite series.


( Sum of the infinite series, S( =  eq \f(a,1 – r)  



=  eq \f(1,1 – \f(1,2))  =   eq \f(1,\f(1,2))   = 2


Ans. 2


(b)  eq \f(1,5) – \f(2,52) + \f(4,53) – \f(8,54) + ............


Solution: First term of the series, a =  eq \f(1,5)  


and the common ratio, r = –  eq \f(2,52) (  eq \f(1,5) 



= –  eq \f(2,52) ( 5 



= –  eq \f(2,5) 

Here, | r | = | –  eq \f(2,5) | =  eq \f(2,5) < 1, so there exist sum of the infinite series.


( Sum of the infinite series, 



S( =  eq \f(a,1 – r) =  eq \f(\f(1,5),1 – \b(– \f(2,5))) =  eq \f(\f(1,5),\f(7,5))  =  eq \f(1,7)

Ans.  eq \f(1,7) 

(c) 8 + 2 +  eq \f(1,2) + \f(1,8) + \f(1,32) + ...........


Solution: First term of the given series, a = 8 


and the common ratio, r = 2 ( 8 =  eq \f(1,4) 

Here, | r | = |  eq \f(1,4) | =  eq \f(1,4) < 1, so there exist sum of the infinite series.


( Sum of the infinite series, S( =  eq \f(a,1 – r)  =  eq \f(8,1 – \f(1,4))   



=  eq \f(8,\f(3,4)) =  eq \f(32,3) 

Ans.  eq \f(32,3) 

(d) 1 + 2 + 4 + 8 + 16 + .............


Solution: First term of the series, a = 1 


and the common ratio, r =  eq \f(2,1) = 2


Here, | r | = | 2 | = 2 > 1, so there does not exist sum of the infinite series.


Ans. The sum of the given infinite series does not exist.


(e)  eq \f(1,2) +  eq \b(– \f(1,4)) +  eq \f(1,8) +  eq \b(– \f(1,16)) + ..........


Solution: First term of the series, a =  eq \f(1,2) 

and the common ratio, r = –  eq \f(1,4) (  eq \f(1,2) 



= –  eq \f(1,4) ( 2 = –  eq \f(1,2) 

Here, | r | = | –  eq \f(1,2) | =  eq \f(1,2) < 1, so there exist sum of the infinite series.


( Sum of the infinite series, S( =  eq \f(a,1 – r)  



=  eq \f(\f(1,2),1 – \b(– \f(1,2))) =  eq \f(\f(1,2),1 + \f(1,2)) =  eq \f(\f(1,2),\f(3,2)) =  eq \f(1,2) ( \f(2,3) = \f(1,3) 

Ans.  eq \f(1,3) 
12.
Find the sum of first n terms of the series given below. Also find the sum of the given series (up to infinity ) if exist:

(a) 7 + 77 + 777 + ...........


Solution: 7 + 77 + 777 + ....... + nth term


= 7(1 + 11 + 111 + ...... + nth term)


=  eq \f(7,9) (9 + 99 + 999 + ..... + nth term)


=  eq \f(7,9) {(10 – 1) + (100 – 1) + (1000 – 1) + ...... + nth term}


=  eq \f(7,9) {(10 + 102 + 103 + ...... + nth term) 

– (1 + 1 + 1 + ...... + nth term)}


=  eq \f(7,9) {10 (1 + 10 + 102 + ......... + nth term) – n}


=  eq \f(7,9) 

 eq \b\bc\{(\b(10 . \f(10n – 1,10 – 1)) – n) 

=  eq \f(70,81) (10n – 1) –  eq \f(7n,9)  (Ans.)


( Sum of n terms of the series, Sn =  eq \f(70,81) (10n – 1) –  eq \f(7n,9) 

( The sum of the given infinite series does not exist.


Explanation: 7 + 77 + 777 + .......


=  eq \f(7,9)  {10 + 102 + 103 + .......} – (1 + 1 + 1 + ........)}


Now, 10 + 102 + 103 + ..........


Common ratio of the series, r =  eq \f(102,10)  = 10


Since |r| = |10| = 10 > 1, in this case sum of the infinite series does not exist.


( The sum of the given infinite series does not exist. (Ans.)

(b) 5 + 55 + 555 + ...........


Solution: 5 + 55 + 555 + ........ + nth term


= 5(1 + 11 + 111 + ..... + nth term)


=  eq \f(5,9) (9 + 99 + 999 + ....... + nth term)

=  eq \f(5,9) (10 – 1) + (102 – 1) + (103 – 1) .... + nth term)


=  eq \f(5,9) {(10 + 102 + 103 + ...... + nth term) – (1 + 1 + 1 + ...... + nth term)}


=  eq \f(5,9) {10 (1 + 10 + 102 + ......... + nth term) – n}


=  eq \f(5,9) 

 eq \b(10 . \f(10n – 1,10 – 1) – n) 

=  eq \f(50,81) (10n – 1) –  eq \f(5n,9)   (Ans.)

So, nth partial sum of the series, Sn =  eq \f(50,81) (10n – 1) –  eq \f(5n,9) 

( The sum of the given infinite series does not exist.


Explanation: 5 + 55 + 555 + ............


=  eq \f(5,9) {(10 + 102 + 103 + .......) – (1 + 1 + 1 + ......)}


Now, 10 + 102 + 103 + ..............


Common ratio of the series, r =  eq \f(102,10) = 10


Since, | r | = | 10 | 10 > 1 in this case, the sum of the infinite series does not exist


( The sum of the given infinite series does not exist. (Ans.)
13.
Impose a condition on x under which the infinite series  eq \f(1,x + 1) +  eq \f(1,(x + 1)2) +  eq \f(1,(x + 1)3) + ....... will have a sum and find that sum.

Solution: Given series,  eq \f(1,x + 1) +  eq \f(1,(x + 1)2)  +  eq \f(1,(x + 1)3)  + ...


Here, first term, a =  eq \f(1,x + 1) 

and common ratio, r =  eq \f(1,(x + 1)2) (  eq \f(1,x + 1) =  eq \f(1,x + 1) 

There will exist the sum of the infinite series if  | r | ( 1,


That is,  eq \b\bc\|(\f(1,x + 1) ) < 1


or,  eq \f(1,|x + 1|) < 1


or, |x + 1| > 1


Now, if |(x + 1)| is non-negative, then x + 1 > 1 

or, x > 0 


Again, if |(x + 1)| is negative, then, ( (x + 1) > 1 

or, x + 1 < (1 


or, x < (2


( The required condition: x < (2 or x > 0


( Sum of the infinite series, S( =  eq \f(a,1 – r) =
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=  eq \f(\f(1,x + 1),\f(x + 1 ( 1,x + 1)) 


=
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=  eq \f(1,x + 1) (  eq \f(x + 1,x)   



=  eq \f(1,x) 

Ans. Condition: x < – 2 or x > 0; Sum =  eq \f(1,x) .
14.
Express each of the given repeating decimals as a rational fraction:


(a)  eq .\o(.,2)\o(.,7) 

Solution:  eq .\o(.,2)\o(.,7)  = . 27 27 27 27 27 ........



= .27 + .0027 + .000027 + ........, which is an infinite geometric series.


First term of the series, a = .27 


and the common ratio, r =  eq \f(.0027,.27) = .01 < 1 


( Sum of the infinite series, S(=  eq \f(a,1 – r) 


=  eq \f(.27,1 – .01) 


=  eq \f(.27,.99)  



=  eq \f(27,99) =  eq \f(3,11) 

(  eq .\o(.,2)\o(.,7) =  eq \f(3,11) 

Ans.  eq \f(3,11) 

(b)  eq 2.\o(.,3)0\o(.,5) 

Solution:  eq 2.\o(.,3)0\o(.,5) = 2. 305 305 305........



 = 2 + .305 + .000305 + .000000305 + ..


Here, .305 + .000305 + .000000305 + ......., which is an infinite geometric series.

         First term of the series, a = .305


and common ratio, r =  eq \f(.000305,.305) = .001  < 1


( Sum of the infinite series, S( =  eq \f(a,1 – r)  
=  eq \f(.305,1 – .001) 


=  eq \f(.305,.999)  =  eq \f(305,999) 

(  eq 2.\o(.,3)0\o(.,5) = 2 +  eq \f(305,999)   =  eq \f(2303,999) = 2  eq \f(305,999)  


Ans. 2  eq \f(305,999) 

(c)  eq .0\o(.,1)2\o(.,3) 

Solution: 0 eq .0\o(.,1)2\o(.,3) = .0123123123 ... ...



= .0123+.0000123+.0000000123+...


It is an infinite geometric series.  


First term of the series,  a = .0123 


and common ratio, r =  eq \f(.0000123,.0123) 


=  eq \f(123,10000000) ( \f(10000,123) 
 

=  eq \f(1,1000) = .001 < 1


( Sum of the infinite series, S( =  eq \f(a,1 – r) 


=  eq \f(.0123,1 – .001) =  eq \f(.0123,.999) 


=  eq \f(123,9990) =  eq \f(41,3330) 

( (0 eq \o((,1)2 eq \o((,3) =  eq \f(41,3330) 

Ans.  eq \f(41,3330) 

(d)  eq 3.0\o(.,4)0\o(.,3) 

Solution:  eq 3.0\o(.,4)0\o(.,3) = 3.0403403403.............


= 3 + .0403 + .0000403 + .0000000403 + ......


Here, .0403 + .0000403 + .0000000403 + ......, which is an infinite geometric series.

     
First term of the series, a = .0403 


and common ratio,  r  =  eq \f(.0000403,.0403) = .001 < 1

( Sum of the infinite series, S( =  eq \f(a,1 – r)  =  eq \f(.0403,1 – .001) 


=  eq \f(.0403,.999)  =  eq \f(403,9990) 

(  eq 3.0\o(.,4)0\o(.,3) = 3 +  eq \f(403,9990) =  eq \f(30373,9990) = 3  eq \f(403,9990) 

Ans. 3  eq \f(403,9990) 
eq \o(((((((,Question(15) The nth term of a sequence is Un =  eq \f(1,n(n + 1)) .
a.
Find the common ratio after obtaining the series.
b.
Find the 15th term and the sum of first 10 terms of the series.

c.
Find the sum of the series up to infinity. What is your comment about the limiting value of Un when n is sufficiently large?

Solution to the question no. 15
eq \o((,a) 
Given that, nth term of a sequence, Un =  eq \f(1,n(n + 1)) 

( The series is, u1 + u2 + u3 + u4 + ........


=  eq \f(1,1(1 + 1)) +  eq \f(1,2(2 + 1)) +  eq \f(1,3(3 + 1)) +  eq \f(1,4(4 + 1)) + .......


=  eq \f(1,2) +  eq \f(1,6) +  eq \f(1,12) +  eq \f(1,20) + .........


Since, it is not a geometric series, so there is no common ratio of this series.

eq \o((,b)
15th term of the series, U15 =  eq \f(1,15(15 + 1)) =  eq \f(1,240) 

Now, Un =  eq \f(1,n(n + 1))  =  eq \f(1,n) –  eq \f(1,n + 1) 

So, sum of first 10 terms,


S10 = U1 + U2 + U3 + .............. + U10


=  eq \b(\f(1,1) – \f(1,2)) +  eq \b(\f(1,2) – \f(1,3)) +  eq \b(\f(1,3) – \f(1,4)) + ... ... +  eq \b(\f(1,10) – \f(1,11))


= 1 –  eq \f(1,11)  =  eq \f(10,11) 

( 15th term, U15 =  eq \f(1,240)   (Ans.)

and sum of first 10 terms =  eq \f(10,11)  (Ans.)
eq \o((,c) 
Sum of n terms of the series,


Sn = u1 + u2 + u3 + .............. + un


=  eq \b(\f(1,1) – \f(1,2)) +  eq \b(\f(1,2) – \f(1,3)) +  eq \b(\f(1,3) – \f(1,4)) + ..... +  eq \b(\f(1,n) – \f(1,n + 1))


=  eq \f(1,1)  –  eq \f(1,n + 1) = 1 –  eq \f(1,n + 1) =  eq \f(n + 1 – 1,n + 1) =  eq \f(n,n + 1) 

( Sn =  eq \f(n,n + 1)  =  eq \f(n,n(1 + \f(1,n)))  =  eq \f(1,1 + \f(1,n)) 

If n ( ( (infinity), the sum of the series up to infinity,


S( =  eq \f(1,1 + \f(1,()) =  eq \f(1,1 + 0)  = 1  [(  eq \f(1,()  = 0]


( The sum to infinity of the series is 1 (Ans.)

Here, Un = eq \f(1,n(n+1)) , if the value of n increases then Un decreases, and if the value if n decreases, then Un increases. If the value of n is so small, then it is not possible to find the limiting value of Un.
eq \o(((((((,Question(16)
[image: image6.wmf]Consider the following series:


 eq \f(1,2x + 1) +  eq \f(1, (2x + 1)2) +  eq \f(1, (2x + 1)3) + .............

a.
Find the series if x = 1. What is common ratio of the obtained series?

b.
Find the 10th term and the sum of first 10 terms of the series obtained in (a).

c.
Find the condition which should be imposed on x, so that the given series will have a sum up to infinity and find the sum.

Solution to the question no. 16
eq \o((,a)
 eq \f(1,2x + 1) +  eq \f(1, (2x + 1)2) +  eq \f(1, (2x + 1)3) + .............


If x = 1, then the series is


 eq \f(1,2.1 + 1) +  eq \f(1, (2.1 + 1)2) +  eq \f(1, (2.1 + 1)3) + .............


=  eq \f(1,3) +  eq \f(1,32) +  eq \f(1,33) + ....... (Ans.)

Here, the common ratio of the series, r =  eq \f(\f(1,32),\f(1,3)) =  eq \f(1,3) (Ans.)

eq \o((,b) 
In the above series, first term, a =  eq \f(1,3) 

and common ratio, r =  eq \f(1,3) 

(10th term of the series = a. r10–1 =  eq \f(1,3) .  eq \b(\f(1,3))9 =  eq \b(\f(1,3))10 =  eq \f(1,310) 

Again, sum of first 10 terms of the series, 


S10
= a.  eq \f(1 – rn,1 – r) 


=  eq \f(1,3) .  eq \f(1 – \b(\f(1,3))10,1 – \f(1,3))  [( | r | < 1]



=  eq \f(1,3) .  eq \f(1 – \f(1,310),\f(2,3))  =  eq \f(1,3) .  eq \f(\f(310 – 1,310),\f(2,3)) 


=  eq \f(1,3) (  eq \f(310 – 1,310) (  eq \f(3,2) =  eq \f(310 – 1,2.310) 
( 10th term of the series is  eq \f(1,310)  and sum of first 10 terms is  eq \f(310 – 1,2.310) (Ans.)
eq \o((,c) 
First term of the given series, a =  eq \f(1,2x + 1) 

and common ratio,

                    r =  eq \f(1,(2x + 1)2) (  eq \f(1,2x + 1) = [image: image7.wmf]

Sum of the given Infinite series will exist if | r | < 1


That is, |  eq \f(1,2x + 1) | < 1 or, – 1 <  eq \f(1,2x + 1) < 1 


Now, – 1 <  eq \f(1,2x + 1) 

or,  eq \f(1,– 1)  > 2x + 1 [by making inverse]


or, – 1 ( 1 > 2x + 1 ( 1 [adding ((1) on both sides]


or, – 2 > 2x


or, – 1 >  x  [multiplying both sides by  eq \f(1,2) ]


( x < – 1


Again,  eq \f(1,2x + 1) < 1

        or, 2x + 1 > 1


or, 2x > 1 – 1      [adding ((1) on both sides]


or, 2x > 0


( x > 0

( The required condition: x < – 1 or x > 0. (Ans.)

The sum of the series up to infinity, S( =  eq \f(a,1 – r) 


=  eq \f(\f(1,2x + 1),1 – \f(1,2x + 1)) =  eq \f(\f(1,2x + 1),\f(2x,2x + 1)) 


=  eq \f(1,2x + 1) ( \f(2x + 1,2x) =  eq \f(1,2x)  (Ans.)
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1.
What is the 20th term of a sequence whose nth term =  eq \f(1 – (–1)n,2)? 
[Mymensingh Girls' Cadet-15]

a
0
b
1 

c
–1 
d
2 
eq \o((,a)
2.
Which is the sum of the given infinite geometric series 1 +  eq \f(1,\r(2)) +  eq \f(1,2) +  eq \f(1,2\r(2)) +  eq \f(1,4) + ...  [Mymensingh Girls' Cadet-15]

a
3.212
b
3.414 


c
4.212 
d
4.414 
eq \o((,b)
3.
Express of the given repeating decimals as a rational fraction; 0. eq \o((,2)

 eq \o((,7) [Mymensingh Girls' Cadet-15]

a
 eq \f(3,10)
b
 eq \f(3,11) 

c
 eq \f(10,3)
d
 eq \f(11,3) 
eq \o((,b)
4.
What is the sum of the infinite series



[image: image9.wmf]...

..........
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? [Rajshahi Cadet-15]

a

[image: image10.wmf]5

1


b

[image: image11.wmf]3

1


[image: image12.wmf]



c

[image: image13.wmf]4

1


d
There is no sum.
eq \o((,c)
5.
For the series a + ar + ar2 + ar3+………,


Where r ≠ 1, sn =? [Rajshahi Cadet-15]

a

[image: image14.wmf]1

r
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b
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c

[image: image16.wmf]r

1
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d
a and b.
eq \o((,d)
6.
1 + 0.1 + 0.01 + 0.001 .... what is the sum (if it exists) of the given infinite geometric series. [Comilla Cadet-15]

a
10
b
9 


c
8
d
10/9 
eq \o((,d)
7.
The sum of the series 1 + 0.1 + 0.01 + 0.001 + .... is– [Feni Girls' Cadet-15]

a
10/9
b
3.414 


c
5/9 
d
4/33 
eq \o((,a)
8.
The common ratio of the series–  


1 + 0.1 + 0.01 + 0.001 + .... is [Faujdarhat Cadet-15]

a
10 
b
 eq \f(1,100) 


c
 eq \f(1,10) 
d
100 
eq \o((,c)
9.
Under which condition on x, the infinity series  eq \f(1,x + 1) +  eq \f(1,(x + 1)2) +  eq \f(1,(x + 1)3) +  eq \f(1,(x + 1)4)  + .....will have a sum? [Jhenidah Cadet-15]

a
x ( –2 or x > 0 
b
–2 < x < 0 


c
x < –2 or x ( 0 
d
x < – 2 or x > 0 
eq \o((,d)
10.
What is the 51th terms of the series 


3 + 5 + 7 +....  [Barisal Cadet-15]

a
123
b
103 


c
102 
d
133 
eq \o((,b)
11.
What is the sum to the infinity of the series  eq \f(1,3) +  eq \f(1,32) +  eq \f(1,33) + ..... [Barisal Cadet-15]

a
0.1 
b
0.5
 
c
1 
d
2 
eq \o((,b)
12.
The nth term of a sequence is Un =  eq \f(1,n) and Un < 10–4. The value of n is ( [Mymensingh Girls' Cadet-15]

i.
n < 103       ii.  
n <104      iii.
 n > 104

Which one is true?

a
i
b
ii 


c
iii
d
i, ii and iii
eq \o((,c)
13.
When the sum of the infinite series exist? 


[Feni Girls' Cadet-14]

a
r = 1
b
( 1 < r < 1


c
( 1 ( r ( 1
d
r = ( 1

eq \o((,b)
14.
What is the sum of the series?
 [Mirzapur Cadet-14]

0.5 + 0.05 + 0.005 + .....? 


a
10/9
b
3.414


c
5/9
d
4/33
eq \o((,c)
15.
If the nth term of the sequence is –  eq \f(1 – (–1)n,2) , then the 20th term is (


[Mirzapur Cadet-14]

a
0
b
1


c
–1
d
2
eq \o((,a)
16.
What is the 12th term of 1, 3, 5, 7......  

[Mymensingh Girls' Cadet-14]

a
12
b
13


c
23
d
25

eq \o((,c)
17.
The sum of the series 1 + 0.1 + 0.01 + 0.001 + ..... is ( 


[Mymensingh Girls' Cadet-14]

a
10/9 
b
3.414


c
5/9
d
4/33

eq \o((,a)
18.
Find the sum of the infinite geometric series   eq \f(1,5) (  eq \f(2,52) +  eq \f(4,53) ( eq \f(8,54) + .............? 


[Rajshahi Cadet-14]

a
 eq \f(1,5) 
b
 eq \f(1,7) 
c
 eq \f(1,2)
d
2
eq \o((,b)
19.
a + ar + ar2 + ar3 + .......... up to infinity. Sa =  eq \f(a,1 ( r) , when (


[Rajshahi Cadet-14]

a
r = ( 1
b
r > 1


c
r = 1
d
|r| < 1

eq \o((,d)
20.
For the series a + ar + ar2 + ar3 + ....... where r ( 1, sn = ?


[Rajshahi Cadet-14]

a
 eq \f(a(rn ( 1),r ( 1) 
b
 eq \f(a,1 ( r) 

c
 eq \f(a(1 ( rn),r ( 1) 
d
a and b

eq \o((,a)
21.
What is the 5th term of the sequence 2, 4, 6.............

[Pabna Cadet-14]

a
10
b
12


c
14
d
16

eq \o((,a)
22.
1 + 2 + 3 + ............. + n = ? 


[Pabna Cadet-14]


a
n(n + 1)
b
 eq \f(n(n + 1),2) 

c
 eq \b\bc\{(\f(n(n + 1),2))2 
d
n2

eq \o((,b)
23.
What is the rational fraction of the repenting decimal 0.eq \o(·,2)

eq \o(·,7)? 


[Pabna Cadet-14]


a
 eq \f(3,10) 
b
 eq \f(3,11) 

c
 eq \f(11,3) 
d
 eq \f(3,8) 

eq \o((,b)
24.
What is the 10th term of the series, 1, 10, 100, 1000, ..............? 


[Joypurhat Girls' Cadet-14]

a
105
b
106
c
109
d
1010
eq \o((,c)
25.
The sum of the series, 1 +  eq \f(1,2) +  eq \f(1,4)  +  eq \f(1,8)  + ..................... ( ( is ( 


[Joypurhat Girls' Cadet-14]

a
 eq \f(3,2) 
b
2
c
 eq \f(5,2) 
d
4
eq \o((,b)
26.
What is the 5th sequence of the nth term  eq \f(n(n + 1),2) ? 

[Joypurhat Girls' Cadet-14]

a
14
b
15


c
16
d
17

eq \o((,b)
27.
What is the 12th term  1, 3, 5, 7?  
[Comilla Cadet-14]

a
12
b
13


c
23
d
25

eq \o((,c)
28.
What is the sum of first 3 terms of a sequence whose nth term =  eq \f(1,n(n + 1)) ?


[Comilla Cadet-14]

a
4/3
b
3/4


c
1/12
d
1/2

eq \o((,b)
29.
The nth term of a sequence is Un =  eq \f(1,n) and Un < 10–4. Which value of n is correct? 
[Comilla Cadet-14]

a
n < 103 
b
n < 104 


c
n > 104 
d
n > 103 

eq \o((,c)
30.
The nth term of a sequence is un =  eq \f(1,n) , un < 10(5 then which one is correct? 


[Feni Girls' Cadet-14]

a
n > 105
b
n < 105

c
n = 105
d
n = 10(5

eq \o((,a)
31.
What is the 3rd term of a squence whose nth term =  eq \f(1,n(n + 1))?


[Faujdarhat Cadet-14]

a
 eq \f(1,3)
b
 eq \f(1,6)

c
 eq \f(1,12)
d
 eq \f(1,20)

eq \o((,c)
32.
The nth term of the sequence is Un =  eq \f(1,n(n + 1)). What is the sum of the nth term of the sequence?  

[Jhenidah Cadet-14]

a
 eq \f(1,n(n + 1))
b
 eq \f(n,n + 1)  


c
 eq \f(1,n + 1)  
d
None of the above.

eq \o((,b)
33.
What is the nth term of the sequence : 0, 1, 0, 1, 0, 1, 0, 1 .....?  


[Jhenidah Cadet-14]

a
 eq \f(1 – (–1)3n,2)  
b
 eq \f(1 – (–1)n,2)  


c
 eq \f(1 – (–1)n+1,2)  
d
 eq \f(1 + (–1)2n,2)  

eq \o((,c)
34.
1 +  eq \f(1,\r(2)) +  eq \f(1,2) +  eq \f(1,2\r(2)) +  eq \f(1,4)  ( ------ then s( = ? 
[Barisal Cadet-14]

a
3.414 (app)
b
4.414(app)


c
3.5273
d
2.414(app)

eq \o((,a)
35.
1, 1, 2, 3, 5 ------------- then 10th term of this sequence is (


[Barisal Cadet-14]

a
15
b
45


c
33
d
55

eq \o((,d)
Observe the following series. 4,  eq \f(4,3),  eq \f(4,9) ,.....; then give the answer (from 36 up to 38) 

36.
The 4th term = ?  


[Sylhet Cadet-14]

a
 eq \f(4,33) 
b
 eq \f(4,39) 
c
 eq \f(4,311) 
d
 eq \f(4,312) q
eq \o((,a)
37.
S( = ?  


[Sylhet Cadet-14]

a
0
b
5


c
6
d
7

eq \o((,c)
38.
Sum of first 5 terms = ?  


[Sylhet Cadet-14]

a
 eq \f(160,27)  
b
 eq \f(484,81) 
c
 eq \f(12,9)  
d
 eq \f(20,9)  
eq \o((,b)
39.
a + ar + ar2 + ar3 +.... [Pabna Cadet-15]

i.
It is an infinite geometric series 

ii.
n-th term of the series = arn–1

iii.
sum of the series up to infinity 



Sn =  eq \f(a(1 – rn),1 – r), r < 1


Which one is correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii
eq \o((,a)
40.
The nth term of the sequence is Un =  eq \f(1,n) and U < 10–4. Then value of n is ( [Pabna Cadet-15]


i.
n < 103 

ii.
n < 104 


iii.
n > 104 


Which one is true?

a
i
b
ii


c
iii
d
i, ii and iii
eq \o((,c)
Observe the following series and answer the questions (41, 42): 

4,  eq \f(4,3),  eq \f(4,9), ......

41.
Which one is the 10th term of the series? [Pabna Cadet-15]


a
 eq \f(4,310)
b
 eq \f(4,39) 
c
 eq \f(4,311)
d
 eq \f(4,312)
eq \o((,b)
42.
Which is the sum of first five terms of the series? [Pabna Cadet-15]


a
 eq \f(160,27)
b
 eq \f(484,81) 

c
 eq \f(12,9) 
d
 eq \f(20,9) 
eq \o((,b)
Answer the question no. 43 to 45 by following series 

1 +  eq \f(1,2) + \f(1,4) +  eq \f(1,8) + ..........(
43.
Find the 10-th term of the series. [Joypurhat Girls' Cadet-15]

a
 eq \f(1,28) 
b
 eq \f(1,29) 
c
 eq \f(1,210) 
d
 eq \f(1,211) 
eq \o((,b)
44.
What is the sum of first five terms? [Joypurhat Girls' Cadet-15]

a
 eq \f(15,16)
b
 eq \f(17,16) 

c
 eq \f(28,16) 
d
 eq \f(31,16) 
eq \o((,d)
45.
What is the sum of the series upto infinity? [Joypurhat Girls' Cadet-15]

a
 eq \f(3,2) 
b
2 

c
 eq \f(5,2)
d
3 
eq \o((,b)
0, 2, 0, 2, 0.......is a sequence. 

i.
7th term = 0

ii.
10th term = 2 & 

iii.
nth term = 0, 
Then give the answer of the qeustions 46 & 48 with light of the stem. 

46.
Which is correct? [Sylhet Cadet-15]

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii
eq \o((,a)
47.
Which is the nth term, if n is even? [Sylhet Cadet-15]

a
0
b
1 


c
3 
d
2 
eq \o((,d)
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· Some numbers are arranged successively under a definite rule such that the relationship between any two successive terms is known. The set of numbers arranged in this way is called sequence.

· The number of terms of sequence is infinite.
· The set of squares of natural numbers {1, 4, 9, 16 ... ...} is a sequence whose general term is n2.
· The sequences can be written by it’s general term. 
48.
Which of the following is a sequence? (easy) 

a
3 + 1 ( 1 ( 3 ( ......
b
3.1 + (( 1) (( 3) + .....

c
1, 2, 3,.......
d
eq \f(1,2) +  eq \f(1,22) +  eq \f(1,23) + .......
eq \o((,c)
49.
What is the value of r-th term of the sequence 1,  eq \f(2,3),  eq \f(3,5),  eq \f(4,7), ...... ? (easy)

a
 eq \b\bc\{(\f(2r ( 1,r))
b
 eq \b\bc\{(\f(r,2r ( 1))

c
 eq \b\bc\{(\f(1,2r ( 1))
d
 eq \b\bc\{(\f(r,r ( 1))
eq \o((,b)
50.
Which of the following series has general term  eq \f(1,n2 + 1)? (medium)

a
 eq \f(1,2) +  eq \f(1,5) +  eq \f(1,10) + ......
b
 eq \f(1,2) +  eq \f(1,4) +  eq \f(1,9) + ......   

c
 eq \f(1,2),  eq \f(1,4) ,  eq \f(1,9), ........
d
 eq \f(1,2) ,  eq \f(1,5),  eq \f(1,10) , ......
eq \o((,d)
51.
Find the 1st four terms of the sequence  eq cos\b\bc\{(\f(n(,2)) ? (easy)

a
0, – 1, 0, 1
b
1, 0, – 1, 0

c
0, 1, 0, – 1
d
0, 1, – 1, 0
eq \o((,a)
52.
If any sequence is expressed as ((n) = n2, which one is the general term? (easy)

a
n
b
(n + 1)2
c
n2
d
(n + 1)
eq \o((,c)
53.
What is the 5th term of the sequences 3, 1,( 1, ( 3, ... ... , (5 ( 2n), ... ... ?  (easy)

a
( 1
b
( 3
c
( 5
d
( 7
eq \o((,c)
54.
Which one is the general term of the sequences  eq \f(1,2), (  eq \f(2,3),  eq \f(3,4), (, .........? (medium)

a
 eq \f((( n)n + 1,(( 1)n) 
b
 eq \f((( 1)n+1n,n + 1)

c
 eq \f(((( 1)n.n,n + 1)
d
 eq \f((( 1)n.n,n + 1)
eq \o((,b)
55.
Which one is the sequence whose general term is 1 + (( 1)n? (medium)

a
1, 0, 1, 0, .............
b
2, 0, 2, 0,..............


c
0, 2, 0, 2, .............
d
1, 2, 3, 4,............
(,M)  

56.
Which one is the general term of the sequences 2, 0, 2, 0,........? (easy)


a
1 + (( 1)n
b
1 ( (( 1)n

c
( 1 ( (( 1)n
d
(( 1)n ( 2 (( 1)n
(,L)eq \o((,b)

  

57.
If the nth term of a sequences is Un =  eq \f(n2,n + 1) , find the 5th term?  (medium)

a
 eq \f(9,10)
b
 eq \f(4,5)
c
 eq \f(16,5)
d
 eq \f(25,6)
eq \o((,d)
58.
What is the nth term of the sequences 0, 1, 0, 1, 0, 1 ....? (medium) 

a
1 + (( 1)n
b
1 ( (( 1)n

c
 eq \f(1 + (( 1)n,2)
d
 eq \f(1 ( (( 1)n,2)
eq \o((,c)
59.
What is the general term of the sequences cos eq \f((,2), cos(, cos  eq \f(3(,2), cos2(, ............ ? (easy)

a
cos  eq \b(\f(n(,2))
b
cos  eq \b(\f(n( + 1,2))

c
cos  eq \b(\f((,2n))
d
cos  eq \f((n + 1)(,2)
eq \o((,a)

(,a)
60.
If the nth term of a sequence is   Un =  eq \f(1 + (( 1)n,2) , find the 15th term? (easy) 

a
( 1
b
0
c
1
d
2
eq \o((,b)
61.
Which of the following sequence has general term  eq \f(2n ( 1,()? (easy)

a
 eq \f(1,(),  eq \f(2,(),  eq \f(3,(),.......
b
 eq \f(1,(),  eq \f(3,(),  eq \f(5,(),.......

c
 eq \f(2,(),  eq \f(3,(),  eq \f(4,(), .....
d
 eq \f(2,(),  eq \f(4,(),  eq \f(6,(),......
eq \o((,b)
62.
If the sequence is  eq \f(1,(),  eq \f(4, \r(()),  eq \f(9,\r(3,()) ,  eq \f(16,\r(4,()), ... ..., which one is the general term of it?  (hard)

a
 eq \f(n,\r(n())
b
 eq \f(\r(n),\r(n,())
c
 eq \f(n2,\r(n,())
d
 eq \f((n + 1)2,n\r(())
eq \o((,c)
63.
If the general term is {6 ( 3n} ( 


i.
the sequence will be 3, 0, ( 3, ( 6, .............

ii.
the difference of sequence is 3


iii.
the 6th term is 12

Which one is correct? (easy)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
64.
If the nth term of a sequences is   Un =  eq \f(1,n2) and Un < 10( 8 ( 


i.
n < 103
ii.
n > 104

iii.
eq \f(1,n) < eq \f(1,104)

Which one is correct?  (medium)

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,c)
65.
 eq \s(1,(,1)   eq \s(2,(,4)   eq \s(3,(,9)   eq \s(4,(,16)   eq \s(5..........,(,25..........) 

Above relation is a sequence of natural numbers with its square, so(

i.
this relation is function

ii.
((n) = n2

iii.
general term of the sequences is  n2 and number of terms is infinite

Which one is correct?  (easy)

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,d)
66.
In the sequence 3, 5, 7, 9, ...........  ( 


i.
arithmetic progress


ii.
r-th term  = 2r + 1

iii.
15-th term  = 30

Which one is correct? (hard)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
67.
If the nth term of a sequences is 


Un =  eq \f(1 ( (( 1)n,2)  then ( 


i.
the sequences is 1, 1, 1, 1,......... when n is even number


ii.
10-th term  is 0 


iii.
15-th term  is 1

Which one is correct?  (medium)

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,c)
68.
If the nth term of a sequence is   Un =  eq \f(1,n) then ( 


i.
U100 = 10(2

ii.
if n increases, Un decreases 


iii.
if n is sufficiently increase, Un will be approximately zero 


Which one is correct? (medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
69.
In the sequence 2, 0, 2, 0, ......  ( 


i.
n-th term is 1 + (( 1)n

ii.
15-th term is 2

iii.
20-th term is 0.

Which one is correct?    (easy)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)

Answer the questions (70-72) on the basis of following infomation :


If   eq \f(1,2),  eq \f(1,7) ,  eq \f(1,12) ,  eq \f(1,17) , ............ is a sequence   
70.
Which one is the general term of the sequence? (medium)

a
3n ( 5
b
5n ( 3
c
 eq \f(1,3n ( 5)
d
 eq \f(1,5n ( 3)
eq \o((,d)
71.
Which one is 5th and 6th term of the sequence? (easy)

a
 eq \f(1,19),  eq \f(1,24)
b
 eq \f(1,21),  eq \f(1,26)
c
 eq \f(1,22),  eq \f(1,27)
d
 eq \f(1,20),  eq \f(1,25)
eq \o((,c)
72.
Which should be multiplied with 1st term to get 2nd term in this sequence? (easy)

a
 eq \f(7,2)
b
 eq \f(2,7)
c
 eq \f(7,12)
d
 eq \f(12,17)
eq \o((,b)

Answer the questions (73-75) based on the following information:


The rth term of a sequence is    =  eq \f(4,3r ( 1) 
73.
Which one is the given sequence? (medium)

a
 eq \f(4,1),  eq \f(4,2),  eq \f(4,3),  eq \f(4,4),.......
b
4,  eq \f(4,3),  eq \f(4,9),  eq \f(4,27),  eq \f(4,81),.....

c
 eq \f(4,3),  eq \f(4,32),  eq \f(4,33), ...............
d
 eq \f(1,2),  eq \f(2,3),  eq \f(3,4),  eq \f(4,3), .......
eq \o((,b)
74.
Which one is 6th term of the sequences ? (easy)

a
 eq \f(4,27)
b
 eq \f(4,81)
c
 eq \f(4,243)
d
 eq \f(4,729)
eq \o((,c)
75.
Which one is the common ratio of the sequence? (easy)

a
4
b
 eq \f(1,3)
c
3
d
 eq \f(1,4)
eq \o((,b)

Answer the questions (76-78) based on the following information:


cos  eq \b(\f(n(,2)) is the general term of a sequence ?
76.
Which of the following is the given sequence?  (easy)

a
cos  eq \f((,2), cos (, cos eq \f(3(,2), cos 2( .........


b
cos  eq \f(2,(), cos(, cos  eq \f(2(,3),.......

c
cos(, cos2(, cos3(, ....


d
cos  eq \f((,2), cos  eq \f((,4), cos  eq \f((,8), .....


eq \o((,a)
77.
Which one is 22th term of the sequence? (medium)

a
0
b
1
c
( 1
d
( 2
eq \o((,c)
78.
If n is odd, which one of the following is the value of  cos  eq \b(\f(n(,2)) ? (medium)

a
( 1
b
0
c
1
d
2
eq \o((,b)
	((( Series( Textbook page-124


· If the terms of a sequence are connected successively by a ‘+’ sign, a series is formed 

· There are two types of series (i) finite series (ii) infinite series.
· The characteristic of a series depends on the relationship between two consecutive terms of the series.   
79.
Which one  of the following is  series? (easy)

a
1, 2, 3.......
b
 eq \f(1,2),  eq \f(1,4) ,  eq \f(1,8) , .....

c
 eq \f(1,31) ,  eq \f(1,32),  eq \f(1,33), .......
d
 eq \f(1,2) +  eq \f(1,3) +  eq \f(1,4) + .........
eq \o((,d)
80.
 eq \f(5,2) +  eq \f(7,2) +  eq \f(9,2) + ...... +  eq \f(31,2), what is the name of this series? (easy)

a
infinite
b
sequences


c
finite
d
geometric
eq \o((,c)
81.
If the general term of a series is   eq \f(1,3n)  (where n ( () ( 

i.
the series is infinite

ii.
4th term is = 81

iii.
the series will be  eq \f(1,3) +  eq \f(1,9) +  eq \f(1,27) + .......

Which one is correct? (medium) 

a
i and ii
b
i and iii 

c
ii and iii
d
i, ii and iii
eq \o((,b)

Answer the questions (82-85) based on the following information:


7 + 14 + x + .......... + 84 +91 is a finite series   

82.
Which one is the common difference? (easy)

a
3
b
5
c
6
d
7
eq \o((,d)
83.
What is the value of x?  (easy)

a
14
b
20
c
21
d
28
eq \o((,c)
84.
Which term is 91? (medium)

a
10
b
13

c
15
d
20
eq \o((,b)
85.
Which is the sum of the series? (hard)

a
515
b
630
c
637
d
701
eq \o((,c)
	((( Infinite Series( Textbook page-124


· If u1, u2, u3, ........., un,.........is a sequence of real numbers, then u1 + u2 + u3 +  ... ... ... + un +  ... ... ...  is called an infinite series of real numbers.
· The sum of all natural numbers (1 + 2 + 3 +  .... ) is a infinite series.

· Infinite series can be arithmetic or geometric.
· In an arithmetic series if 1st term a ,common difference d then nth term= a + (n ( 1) d
· Infinite series is a series with unlimited term.
86.
Which one is nth term of the series 
1 + 2 + 3 + ..... ? 


(easy) 

a
Un
b
Un

c
Sn
d
n
eq \o((,d)
87.
Which one is nth term of the infinite series U5 + U6 + U7 + ......... ? (medium)

a
Un
b
Un + 4

c
Un + 5
d
Sn
eq \o((,b)
88.
If 6n is the general term of a series, what is the sum of 1st five terms?  (easy)

a
20
b
60

c
90
d
112
eq \o((,c)
89.
If 1st term of a series is 3 and common difference is 5, then which one is the required series?  (medium)

a
3 + 7 + 11 + 15 + ....
b
3 + 8 + 13 + 18 + ...


c
3 + 5 + 7 + 9 + .....
d
3 + 9 + 27 + .......
eq \o((,b)
90.
1 + 2 + 3 + 4 + .......is a series, S100 = ? (medium)

a
505
b
5000

c
5050
d
500500
eq \o((,c)
91.
Which one is nth term of the  series U1 + U2 + U3 + ..... + Un + ....... ? (easy)

a
Un
b
U1

c
U2
d
Sn
eq \o((,a)
92.
Which one is the sum of 1th two terms of the infinite series U1 + U2 + U3 + ..... + Un + .......? (easy)

a
U1
b
U1 + U2

c
U1 + U2 + U3
d
U1 + U2 + ...... + Un
eq \o((,b)
93.
3 + 9 + 15 + ...... is a series     ( 


i.
arithmetic
ii.
common term is 6n ( 1.

iii.
5th term 27.


Which of the following is correct? (medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
94.
1 + 2 + 3 + 4 + ........  is a series  ( 


i. 
arithmetic

ii.
there is no infinite sum


iii.
if n is increasing, Sn is decreasing 


Which of the following is correct? (medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
	 ((( The sum of Infinite Series in Geometric Progression ( Text page-126


· If a + ar + ar2 + ar3 +  ... ... is a geometric series, nth term= arn ( 1 [where a = 1st term, r = common ratio] 

· The sum of nth term, Sn = a.  eq \f(rn ( 1,r ( 1) when r > 1


or Sn = a  eq \f(1 ( rn,1 ( r) when r < 1.
· If (1 < r < 1, the series has sum upto infinity. In case of the series, sum upto infinity, S( =  eq \f(a,1 ( r) and for the other values of r, the sum of the series doesn’t exist.
95.
If |r| <1, in case of the infinite geometric series, 


S( = ? (medium) 

a
 eq \f(1 ( r,a)
b
 eq \f(2a,1 ( r) 
c
a eq \f(rn ( 1,r ( 1) 
d
 eq \f(a,1 ( r) 
eq \o((,d)
96.
In case of the infinite geometric series if |r| <1 and n ( (, what type of value is |rn| ? (medium)

a decreasing
b 
increasing


c doesn’t change
d 
0 
eq \o((,a)
97.
Which one is the sum of the infinite series 


a ( a + a ( a  + a ( a + .....?  (medium) 

a 0 

b 
a

c ( a
d 
no sum exist
eq \o((,d)
98.
What is the value of the series 

1 +  eq \f(1,2) +  eq \f(1,22) +  eq \f(1,23) + ....... ? (hard)

a
0
b
2

c
4
d
no sum exist
eq \o((,b)
99.
If nth term is  =  eq \f(1,n(n + 1)), which one is 3rd term?  

(medium) 

a  eq \f(1,3)

b
  eq \f(1,6)
c
 eq \f(1,12)
d
  eq \f(1,20)
eq \o((,c)
100. 1st termÖ, a=2 and common ratio, r = (   eq \f(1,3) then which one is the geometric series? (medium)

a
2 (  eq \f(1,3) +  eq \f(1,9) ( .......
b
2 +  eq \f(1,3) +  eq \f(1,9) + ......

c
2 +  eq \f(2,3) +  eq \f(2,9) + .......
d
2 (  eq \f(2,3) +  eq \f(2,9) ( ........
eq \o((,d)
101. If 1 +  eq \f(1,\r(2)) +  eq \f(1,2) +......is a series, then common ratio r = what?  (easy)

a
 eq \f(1,\r(2))
b
 eq \f(1,2\r(2))
c
 eq \r(2)
d
2 eq \r(2)
eq \o((,a)
102. If 1st term, a=2 and common ratio   r = (  1, which one is the 5th term of the geometric series?  (hard)

a
( 2
b
2
c
4
d
16
eq \o((,b)
103. Which one is the sum of 1st eight terms of the series 3 +  eq \f(3,2) +  eq \f(3,4) +  eq \f(3,8) + ...... ? (hard)

a
 eq \f(765,128)
b
 eq \f(156,128)
c
 eq \f(567,255)
d
 eq \f(675,256)
eq \o((,a)
104. Which one is the 2nd partial sum of the infinite series 1 ( 1 + 1 ( 1 + ..... + (( 1)n+1 + ....? (where n is even) (medium) 

a ( 1
b
1
c 
0 
d 
2
eq \o((,c)
105. Which one is the 2nd partial sum of the infinite series 2 ( 2 + 2 ( 2 + ... ... ? (easy)

a
0
b
1

c
2
d
3
eq \o((,a)
106. Which one is the 5th partial sum of the series 


((1)n + 1 (n ( ()? (easy)

a
( 1
b
0
c
1
d
2
eq \o((,c)
107. If
a = 1, r = (  eq \f(2,7), which one is the infinite sum of the series ? (medium)

a
 eq \f(7,2)
b
(  eq \f(9,2)
c
 eq \f(9,2)
d
 eq \f(7,9)
eq \o((,d)
18.
Which one is the infinite sum of the series 


81 ( 27 + 9 ( 3 + 1 ( ......  ? (medium)

a
 eq \f(241,2)
b
 eq \f(442,2)

c
 eq \f(243,4)
d
 eq \f(212,5)
eq \o((,c)
19.
Which one is the infinite sum of the series 


1 +  eq \f(1,\r(2)) +  eq \f(1,2) +  eq \f(1,2\r(2)) +.........? (medium) 

a
1.4142
b
2.50

c
3.414
d
4.25
eq \o((,c)
110. Which one is the common ratio of the series 


 eq \f(1,5) (  eq \f(2,52) +  eq \f(4,53) (  eq \f(8,54) + ....... ? (easy)

a
(  eq \f(5,2)
b
(  eq \f(2,5)
c
 eq \f(2,5)
d
 eq \f(5,2)
eq \o((,b)
111. Which one is the infinite sum of the series 


1 + 2 + 4 + 8 + .........? (medium)

a
1
b
2

c
10
d
no sum exist
eq \o((,d)
112. Which one is the condition to have infinite sum? (easy) 

a
r > 1
b
r = 1

c
( 1 < r < 1
d
r = 0
eq \o((,c)
113. If 1st three terms of a infinite geometric series are   20, 4,  eq \f(4,5)  respectively, which one is the  infinite sum ?  (medium)

a
20
b
4

c
 eq \f(25,4)
d
25
eq \o((,d)
114. Which one is the infinite sum of the series 


7 + 77 + 777 + ...... ? (medium)

a
1
b
10

c
 eq \f(1,100)
d
no sum exist
eq \o((,d)
115. If the sum of first nth terms is  eq \f(70,81) (10n ( 1) (  eq \f(7n,9), which one is the sum of first four terms?  (hard)

a
6388
b
6838

c
8638
d
8863
eq \o((,c)
116. If (1 < eq \f(1,x+1) <1, in case of x which one is correct? (medium)

a
x > ( 2or x > 0
b
x  <( 2 or x < 0

c
x < ( 2 or x > 0
d
x > ( 2 or x < 0
eq \o((,c)
117. If Sn =  eq \b(\f(1,1) ( \f(1,2)) +  eq \b(\f(1,2) ( \f(1,3)) +  eq \b(\f(1,3) ( \f(1,4)) + .... +  eq \b(\f(1,n) ( \f(1,n + 1)), which one is the sum of first nth term of the  series? (medium)

a
 eq \f(1,n)
b
 eq \f(n,n + 1)

c
 eq \f(n + 1,n)
d
 eq \f(1,n + 1)
eq \o((,b)
118. In a series .1 + 0.1 + 0.01 + 0.001 + ...... (

i.
common ratio is 0.1


ii.
8th term is 0.0000001

iii.
infinite sum is  eq \f(10,9)

Which of the following is correct? (hard)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
119. In a geometric series 1st term, a=1 and common ratio, r =  eq \f(1,4) ( 


i.
the sum of 1st and 2nd terms of the series is  eq \f(5,4) 
[image: image18.wmf]

ii.
the series is  1 +  eq \f(1,4) +  eq \f(1,16) +  eq \f(1,64) + .......


iii.
the infinite sum of the series is  eq \f(4,3)

Which of the following  is correct?( hard)

a
i and ii
b
ii and iii

c
i and iii
d
i, ii and iii
eq \o((,d)
120. If 1 ( 1 + 1 ( 1 + .......... is the infinite series  ( 


i.
3rd partial sum is 1  


ii.
Sn = 1 when n is odd

iii.
S​n = 0 when n is odd 


Which of the following is correct? (medium) 

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
121. In the series   eq \f(1,x + y)+  eq \f(1,(x + y)2) +  eq \f(1,(x + y)3) + ... ( 


i. infinite geometric



ii.
common ratio is  x + y


iii.
if we put x = 1, y = 2 then the series is



  eq \f(1,3) +  eq \f(1,32) +  eq \f(1,33) + ......

Which of the following is correct? (hard)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
122. In the series 8 + 2 +  eq \f(1,2) +  eq \f(1,8) +  eq \f(1,32) + .......  ( 


i.
common ratio is   4.

ii.
there exist infinite sum

iii.
6th term is  eq \f(1,128).

Which of the following is correct? (Medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
123. In a infinite geometric series r =  eq \f(1,2x + 1) , then ( 


i.
there have infinite sum if ( 1 < r < 1 

ii.
if  eq \f(1,2x + 1) < 1 then x < ( 1


iii.
if  eq \f(1,2x + 1) < 1 then x > 0

Which of the following is correct? (hard)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
124. In the series   eq \f(1,2) +  eq \f(1,22) +  eq \f(1,23) +  eq \f(1,24) + ..... ( 


i.
common ratio is    eq \f(1,2)
ii.
5th term is  eq \f(1,25)

iii.
3rd partial sum is  eq \f(8,7)

Which of the following is correct? (medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
125. In the series 5 + 55 + 555 + .......  ( 


i.
the sum of n terms of the series is S = 5 + 55 + 555 + .... + n 


ii.
it can be written  eq \f(9S,5) = 9 + 99 + 999 + ..... 

iii.
there is no infinite sum

Which of the following is correct? (hard)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)

Answer the questions (79-81) on the basis of following infomation :


8 + 2 +  eq \f(1,2) +  eq \f(1,8) + ...... is a geometric series.
126. Which one is the common ratio? (easy) 

a
4
b
2

c
 eq \f(1,2)
d
 eq \f(1,4)
eq \o((,d)
127. Which of the following is the 5th term?(easy)

a
 eq \f(1,16)
b
 eq \f(1,24)
c
 eq \f(1,32)
d
 eq \f(1,48)
eq \o((,c)
128. What is the value of infinite sum? (hard)

a
6
b
8

c
 eq \f(33,4)
d
 eq \f(32,3)
eq \o((,d)

Answer the questions (129-131)on the basis of following infomation :

In a infinite geometric series, the 1st term is 1 and the common ratio is  eq \f(2,7) .
129. Which one is the general term?  (easy)

a
 eq \b(( \f(2,7))n(1
b
 eq \b(( \f(2,7))1(n

c
 eq \b(( \f(2,7))n + 1 
d
 eq \b(( \f(2,7))n 
eq \o((,a)
130. Which one is the 10th term? (medium)

a
 eq \b(( \f(7,2))9
b
 eq \b(( \f(2,7))9

c
29
d
79
eq \o((,b)
131. What is the value of infinite sum? (medium)

a
 eq \f(7,2)
b
 eq \f(2,7)
c
 eq \f(9,7)
d
 eq \f(7,9)
eq \o((,d)

Answer the questions (132-134) on the basis of following infomation :

4 ( 4 + 4 ( 4 + ............ + 4 ( 4 is a geometric series. 
132. Which one is the common ratio? (easy)

a
1
b
( 1

c
4
d
( 4
eq \o((,b)
133. What is the sum of 2n terms of the series?  (medium)

a
0
b
1

c
64
d
256
eq \o((,a)
134. What is the sum of (2n+1) terms of the series?  (medium)

a
0
b
1

c
4
d
64
eq \o((,c)

Answer the questions (135-138) on the basis of following infomation :


 eq \f(1,x + 1) +  eq \f(1,(x + 1)2) +  eq \f(1,(x + 1)3) + .......  is an infinite series
135. The common ratio, r= what? (easy)

a
x + 1
b
(x + 1)2

c
 eq \f(1,(x + 1)2) 
d
 eq \f(1,x + 1) 
eq \o((,d)
136. Which of the following is the condition to be sum up to infinity? (medium)

a
| r | < (1
b
| r | < 1

c
| r | > 1
d
| r | > ( 1
eq \o((,b)
137. For which value of x, we can determine the infinite series?  (hard)

a
x < ( 2 or x < 0
b
x > ( 2 or x > 0

c
x < ( 2 or x > 0
d
x > ( 2 or x < 0
eq \o((,c)
138. Which of the following is the sum of the series up to infinity ? (medium)

a
 eq \f(1,x) 
b
 eq \f(1,x2) 
c
x
d
x2
eq \o((,a)
	((( Transformation of Repeating  (or Recurring) Decimals in Rational Fractions( Textbook page-130


· First express the repeating decimal into infinite geometric series 

· Then find it’s sum to infinity express in rational fraction
139. Which is the first term of the infinite series of the number 0. eq \o(.,4)

 eq \o(.,7) ? (easy)

a
0.47
b
0.0047

c
0.01
d
0.001
eq \o((,a)
140. 1 + 0.1 + 0.01 + 0.001 + ....... which one is the common ratio of this series? (easy)

a
0.01
b
0.1

c
1
d
10
eq \o((,b)
141. Which one is the sum to infinity of the series 

1 + 0.1 + 0.01 + 0.001 + ....? (medium)

a
 eq \f(9,10)
b
 eq \f(1,10)
c
 eq \f(1,5)
d
 eq \f(10,9)
eq \o((,d)
142. 0.05 + 0.005 + ....... which one is the sum of the series up to infinity?  (medium)

a
 eq \f(2,3)
b
 eq \f(3,2)
c
 eq \f(9,5)
d
 eq \f(5,9)
eq \o((,d)
143. If 0.  eq \o(.,1)

 eq \o(.,2)  = 0.12 + 0.0012 + p + ......... is an infinite geometric series, what is the value of p? (medium)

a
0.01
b
0.12
c
0.000012
d
0.0012
eq \o((,c)
144. .231 + 0.000231 + 0.000000231 + ....... which one is the sum of the series up to infinity? (hard)

a
 eq \f(210,133)
b
 eq \f(231,999)
c
 eq \f(410,333)
d
 eq \f(155,230)
eq \o((,b)
145. Which of the following is the geometric series of 0. eq \o(.,2)

 eq \o(.,5) ? (medium)

a
0.25 + 0.0052 + 0.000025 + ......

b
0.25 + 0.0025 + 0.000052 + .......

c
0.25 + 0.0025 + 0.000025 + ...

d
2.5 + 2.05 + 2.0025 + ......

eq \o((,c)
146. 1 + 0.123 + 0.000123 + ..... Which of the following   is the value of this series?  (easy)

a
0. eq \o(.,1)

 eq \o(.,2)

 eq \o(.,3)
b
1.0 eq \o(.,2)

 eq \o(.,3)
c
1.  eq \o(.,2)

 eq \o(.,3)

 eq \o(.,1)
d
1.  eq \o(.,1)2 eq \o(.,3)
eq \o((,d)
147. Which is the common ratio of the geometric series of number 0.  eq \o(.,5)

 eq \o(.,6)  ?  (medium)

a
0.0001
b
0.001
c
0.01
d
0.54
eq \o((,c)
148. 3 + (.0403 + .0000403 + .0000000403 + ....) that( 


i. 
it will be written 3.0 eq \o(4,.)0 eq \o(3,.).

ii.
the common ratio of the series into the bracket is 0.001.

iii.
the series into the bracket is an infinite geometric series.

Which one of the following  is correct? (hard)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
149. In the series 27 + .0027 + .000027 + .....  ( 


i.
common ratio 0.1.

ii.
it can be written 0. eq \o(2,.)

 eq \o(7,.)   

iii.
rational fraction is  eq \f(3,11).

which one of the following is correct? (medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
150. If 0. eq \o(.,1)

 eq \o(.,3) is expressed as a infinite geometric series then ( 


i.
the ratio is 0.1


ii.
the sum of 1st four terms=  0.13131313

iii.
sum up to infinity is  eq \f(13,99)

Which one of the following is correct? (hard)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
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eq \o(((((,Ques(1) 1 +  eq \f(1,1 + y) +  eq \f(1,(1 + y)2) +  eq \f(1,(1 + y)3) + ............... 
[Dinajpur Board-'15]
a.
With example define arithmetic series.


b.
If y = 2, find the sum of first 10 terms of this series.

c.
Find the condition which should be imposed on sum, so that the given series will have a sum upto infinity & find the sum.

Ans to the Ques. No-1

eq \o((,a) Arithmetic Series : If the difference between any term & its preceeding tem is equal always, then it is called Arithmetic Series. 

Example: 1 + 3 + 5 + 7 + 9 + ........ is an Arithmetic series.

Here, 2nd term ( 1st term = 3 – 1 = 2, 


3rd  term ( 2nd term = 5 – 3 = 2 

( it is an Arthmetic series. 

eq \o((,b) Given series is : 1 +  eq \f(1,1 + y) + \f(1,(1 + y)2) + \f(1,(1 + y)3) + ........ If y = 2, then the series is

If, 1 +  eq \f(1,1 + 2) + \f(1,(1 + 2)2) + \f(1,(1 + 2)3) +  .......


= 1 +  eq \f(1,3) + \f(1,32) + \f(1,33) + .... 

Here, 1st term, a = 1 

common ratio, r =  eq \f(\f(1,3),1) =  eq \f(1,3) < 1 

( Sum of first 10 term, S10 =  eq \f(a(1 – rn),1 – r)   [( r < 1]


=  eq \f(1\b\bc\{(1 – \b(\f(1,3))10),1 – \f(1,3)) 


=  eq \f(1 – \f(1,59049),\f(2,3)) =  eq \f(\f(59049 – 1, 59049),\f(2,3)) 


=  eq \f(3,2)  (  eq \f(59048, 59049) =  eq \f(29524,19683) (Ans.) 
eq \o((,c) 
Here, 1st term, a = 1

g common ratio, r =  eq \f(\f(1,y + 1),1)  =  eq \f(1,1 + y) 

The sum of the series will be infinite if |r| < 1.


Or, ( 1 < r < 1


Or, (1 <  eq \f(1,1 + y) < 1


Now, (1 <  eq \f(1,1 + y) 

Or, ( 1 > 1 + y   


Or, (1 ( 1 > 1 + y  ( 1 [Subtracting 1 from both sides]


Or, ( 2 > y ( y < ( 2


Again,  eq \f(1,1 + y) < 1


Or, 1 + y > 1  


Or, 1 + y ( 1 > 1 (1  [Subtracting 1 from both]


( y > 0

(
Conditions are : y > 0 Or, y < ( 2

 ( Sum upto infinity, S( =  eq \f(a,1 – r) 


=  eq \f(1,1 – \f(1,y + 1))  [from a]


=  eq \f(1,\f(y + 1 – 1,y + 1))   =  eq \f(y + 1,y) (Ans.)

eq \o(((((,Ques(2) a =  eq \f(1,4x + 1) = r, 5.0eq \o(.,2)

eq \o(.,3) [Sylhet Board-'15]
a.
Give examples of a sequence is infinite series.


b.
Express the recurring decimal fraction as infinite series of rational fraction.


c.
Form an infinite geometric series. Find the sum upto infinity of the series imposing condition on x.

Ans to the Ques. No-2

eq \o((,a) 
Sequence : If the general term of a sequence is  eq \f(1,n(n + 1)) then the sequence is  eq \f(1,2) ,  eq \f(1,6) ,  eq \f(1,12) ,  eq \f(1,20) , .......


Infinite series 1 +  eq \f(1,2) +  eq \f(1,4) +  eq \f(1,8) .........

eq \o((,b) 
The given recurring decimal fraction is 5.0 eq \o(.,2)

 eq \o(.,3)

Now, 5.0 eq \o(.,2)

 eq \o(.,3) = 5.023232323...................



= 5 + (0.023 + 0.00023 + 0.0000023 + .........)


Here, 0.023 + 0.00023 + 0.0000023 + ........ is an infinite geometric series where 1st term, a = 0.23


common ratio, r =  eq \f(.00023,0.23) = 0.01 < 1.


(
sum upto infinite, S( =  eq \f(a,1 ( r) =  eq \f(0.023,1 ( 0.01) 



=  eq \f(0.023,0.99) =  eq \f(23,990) 

(
5.0 eq \o(.,2)

 eq \o(.,3) = 5 +  eq \f(23,990) =  eq \f(4973,990)  (Ans.)
eq \o((,c)
Given, a =  eq \f(1,4x + 1) = r


(
infinite geometric series is a + ar + ar2 + ar3 + ........

(
 eq \f(1,4x + 1) +  eq \f(1,(4x + 1)2) +  eq \f(1,(4x + 1)3) +  eq \f(1,(4x + 1)4) + ......


The seires has a sum upto infinity if & only if |r| < 1.


i.e.  eq \b\bc\|(\f(1,4x + 1)) < 1 


Or,  (1 <  eq \f(1,4x + 1) < 1

	
Now, ( 1 <  eq \f(1,4x + 1) 

or,  eq \f(1,4x + 1) > ( 1


or, 4x + 1 < ( 1


or, 4x < ( 2 or, x < (  eq \f(1,2) 
	Or,  eq \f(1,4x + 1) < 1

or, 4x + 1 > 1

or, 4x > 0

( x > 0



(
required conditions : x < (  eq \f(1,2) or, x > 0


(
sum upto infinite, S( =  eq \f(a,1 ( r) 



=  eq \f(\f(1,4x + 1),1 ( \f(1,4x + 1))


=  eq \f(\f(1,4x + 1),\f(4x + 1 ( 1,4x + 1)) 


=  eq \f(\f(1,4x + 1),\f(4x,4x + 1))  =  eq \f(1,4x) (Ans.)
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eq \o(((((,Ques(3) Follow the series given bellow :
[Joypurhat Cadet-14]
1 +  eq \f(1,x + 1) +  eq \f(1,(x + 1)2) +  eq \f(1,(x + 1)3)  + .......  (, Then(
a.
What is the name of the series? Find its common ratio.
2

b.
Impose the condition on x for the sum of infinity of the series.
4

c.
Find the sum of given series.
4

Solution to the question no. 3
eq \o((,a)
From the given series, 


1st term (a) = 1


2nd term (a) =  eq \f(1,x + 1) 

3rd term (a) =  eq \f(1,(x + 1)2) 

(  eq \f(2nd term,1st term) =  eq \f(1,x + 1) 

 eq \f(3rd term,2nd term) =  eq \f(1,(x + 1)2) (  eq \f(x + 1,1) =  eq \f(1,x + 1) 

( The given series is a geometric series and the common ration is  eq \f(1,x + 1) 
eq \o((,b)
See Sylhet Cadet College Solution to Ques. No. (1(c). 

eq \o((,c)
The given series is :


1 +  eq \f(1, x + 1) +  eq \f(1,(x + 1)2) +  eq \f(1,(x + 1)3) + ................(

Let the sum to the infinity of the series be S. 


(S( = 1 +  eq \f(1, x + 1) +  eq \f(1,(x + 1)2) +  eq \f(1,(x + 1)3) + ................(

Since for the given series,


First term (a) = 1


Common ration (r) =  eq \f(1,x + 1) < 1


( S( =  eq \f(a,1 ( r) 


=  eq \f(1,1 ( \f(1,x + 1))  =  eq \f(1,\f(x + 1 ( 1,x + 1)) 


=  eq \f(x + 1,x) 

( The desired sum is  eq \f(x + 1,x) 
eq \o(((((,Ques(4) If the difference between two consecutive terms are always same, then it is called arithmetic progression and if the ratio between two consecutive terms are always same, then it is called geometric progression.  
[Jhenidah Cadet-14]
a.
Write down the formula to find out the sum of nth term of arithmetic series and geometric series. 
2

b.
Impose a condition on x under which the infinite series  eq \f(1,x + 1) + \f(1,(x + 1)2) + \f(1,(x + 1)3) + ........will have an infinite sum and find that sum. 
4

c.
Determine the roots of the equation ax2 + bx + c = 0 and also find their sum and product. 
4
Solution to the question no. 4
eq \o((,a)
The formula for determining the sum of 1st n term of an arithmetic series and a geometric series is given below:


For arithmetic series:


Sn =  eq \f(n,2) {2a + (n ( 1)d}, where n = number of terms 



a = 1st term and



d = common difference of terms of the series


For geometric series:


Sn = a (  eq \f(rn(1,r (1) , where a = 1st term and



r = common ratio of the



series and is applicable for r > 1. 


or, a (  eq \f(1 ( rn,1 ( r)  when r < 1.

eq \o((,b)
See Sylhet Cadet College Solution to Ques. No. 1(c). 

eq \o((,c)
Let us solve the quadratic equation



ax2 + bx + c = 0


or, a2x2 + abx + ac = 0 [multiplying both sides by a]


or, (ax)2 + 2(ax) eq \f(b,2) +  eq \b\bc\((\f(b,2))2 (  eq \b\bc\((\f(b,2))2 + ac = 0


or,  eq \b\bc\((ax + \f(b,a))2 =  eq \f(b2,4) ( ac


or,  eq \b\bc\((ax + \f(b,a))2 =  eq \f(b2 ( 4ac,4) 

or, ax +  eq \f(b,2) = (  eq \r(\f(b2 ( 4ac,2)) 

or, ax = (  eq \f(b,2) (  eq \r(\f(b2 ( 4ac,2)) 

or, x =  eq \f((b ( \r(b2 ( 4ac),2a) 

Therefore, the two values of x are,


(i) x1 =  eq \f((b ( \r(b2 ( 4ac),2a) 

(ii) and x2 =  eq \f((b ( \r(b2 ( 4ac),2a) 

( sum of the two roots,


=  eq \f((b + \r(b2 ( 4ac),2a) +  eq \f((b ( \r(b2 ( 4ac),2a) 

=  eq \f(( b + \r(b2 ( 4ac) ( b ( \r(b2 ( 4ac),2a) 

=  eq \f((2b,2a) 

= (  eq \f(b,a) 

Again, product of the two roots, 


=  eq \f((b + \r(b2 ( 4ac),2a) (  eq \f((b ( \r(b2 ( 4ac),2a) 

=  eq \f(((b) 2 ( (\r(b2 ( 4ac)2),4a2) 

=  eq \f(b2 ( b2 + 4ac,4a2) 

=  eq \f(4ac,4a2) 

=  eq \f(c,a) 
eq \o(((((,Ques(5) 4 + 44 + 444+ ......
[Comilla Cadet-14]
a.
Is there any infinite sum? Explain. 
2

b.
Find the sum of the series of nth term. 
4

c.
 Expand binomially (1 + 2x)6
4

Solution to the question no. 5
eq \o((,a)
Here, 4 + 44 + 444 + .........................


= 4(1 + 11 + 111 + ...................)


=  eq \f(4,9) (9 + 99 + 999 + .................)


=  eq \f(4,9) {(10 ( 1) + (100 ( 1) + (100 ( 1) + ...........}


=  eq \f(4,9) {(10 + 100 + 1000 + .......) + ((1 ( 1 ( 1 ...)}


Now common ratio of the series


10 + 100 + 1000 + ............... is  eq \f(100,10) = 10 > 1. 


Again, the common ratio of ( 1 ( 1 ( 1 ( ...... is 1. 


So, the sum to the infinity of the given series is not possible. 

eq \o((,b)
Let the sum of the given series upto n terms be Sn.


( Sn = 4 + 44 + 444 + ............ + nth term


= 4(1 + 11 + 111 + .......... + upto nth term)


=  eq \f(4,9) (9 + 99 + 999 + ................+ upto nth term)


=  eq \f(4,9) {(10 ( 1) + (100 ( 1) + (100 ( 1) + .......... + upto nth term}


=  eq \f(4,9) {(10 + 100 + 1000 + .......+ upto nth term) + ((1 ( 1 ( 1 ... + upto nth term)}


=  eq \f(4,9) {10 + 100 + 1000 + ..... + upto nth term} + ((n)


Now for the series, let



S1 = 10 + 100 + 1000 + ...... + nth t erm


Common ratio, r =  eq \f(100,10) = 10 > 1


1st term, a = 10


( s1 = 10 (  eq \f(10n (1, 10 ( 1)  = 10 (  eq \f(10n ( 1,9) =  eq \f(10,9) ( (10n ( 1)


( S = S1 + ((n)



=  eq \f(4,9) 

 eq \b\bc\{(\f(10,9)(10n ( 1) ( n) 


=  eq \f(40,81) (10n ( 1) (  eq \f(4n,9) .

eq \o((,c)
We have,


(1 + 2x)6

= 1 +  eq \b\bc\((\s(6,1)) . 1. 2x +  eq \b\bc\((\s(6,2)) 1 . (2x)2. +  eq \b\bc\((\s(6,3)) . 1. (2x)3 +  eq \b\bc\((\s(6,4)) . 1. (2x)4 +  eq \b\bc\((\s(6,5)) . 1. (2x)5 +  eq \b\bc\((\s(6,6)) . 1. (2x)6 


= 1 + 12x + 15.42 + 20.8x3 + 15 . 16x4 + 6 . 32x5 + 64x6

= 1 + 12x + 60x2 + 160x3 + 2404 + 192x5 + 64x6

( (1 + 2x)6

= 1 + 12x + 60x2 + 160x3 + 240x4 + 192x5 + 64x6

eq \o(((((,Ques(6) Consider the series: 
[Rangpur Cadet-14]
 eq \f(1,(4x + 1)) +  eq \f(1,(4x + 1)2) +  eq \f(1,(4x + 1)3) +  eq \f(1,(4x + 1)4)  + ... ... to (

a.
If x = 1, find the series and its common ratio.
2

b.
Find the 7th term and the sum of first 7 terms of the series obtained in (a).
4

c.
Impose a condition on x under which the given infinite series will have a sum and find that sum.
4

Solution to the question no. 6
eq \o((,a)
Here given series is :


 eq \f(1,4x + 1) +  eq \f(1,(4x + 1)2) +  eq \f(1,(4x + 1)3) +  eq \f(1,(4x + 1)4)  ..... to ( .... (i)


Now putting x = 1 in (i), we get,


 eq \f(1,4.1 + 1) +  eq \f(1,(4.1 + 1)2) +  eq \f(1,(4.1 + 1)3) +  eq \f(1,(4.1 + 1)4)  .... to (

or,  eq \f(1,5) +  eq \f(1,52) +  eq \f(1,53) +  eq \f(1,54)  + ...............(

The 1st term of the series =  eq \f(1,5) 

The 2nd term of the series =  eq \f(1,52) 

The 3rd term of the series =  eq \f(1,53) 

(  The common ratio of the series =  eq \f(2nd term,1st term) =  eq \f(5,52) =  eq \f(1,5) 




or,  eq \f(3rd term,2nd term) =  eq \f(1,53) ( 52 =  eq \f(1,5) 
eq \o((,b)
From (a), we have a geometric series as under : 


 eq \f(1,5) +  eq \f(1,52) +  eq \f(1,53) +  eq \f(1,54)  + ...............(

Here 1st term, a =  eq \f(1,5) 

common ratio, r =  eq \f(1,5) < 1.  


We know that nth term of a geometric series 


= arn(1, where a = 1st term and r = common ratio.


( 7th term of the series =  eq \b\bc\((\f(1,5))   eq \b\bc\((\f(1,5))7(1=  eq \f(1,5) (  eq \b\bc\((\f(1,5))6


=  eq \f(1,5) (  eq \f(1,56)  =  eq \f(1,57) 

Again, we know, 


the sum of 1st nth term of a geometric series


= a (  eq \f(1 ( rn,1 ( r)  when r < 1. 


( The sum of 7th term of the obtained series, 


S7 =  eq \f(1,5) (  eq \f(1 ( \b\bc\((\f(1,5))7,1 ( \f(1,5)) =  eq \f(1,5) (  eq \f(1 ( \f(1,57),\f(4,5))  =  eq \f(1,4) (  eq \b\bc\((1 ( \f(1,57)) 


=  eq \b\bc\((\f(57 ( ,57))  =  eq \f(57 ( 1,4.57)  =  eq \f(78124,312500) 
eq \o((,c)
Here the common ratio of the obtained series, 



r =  eq \f(1,4x + 1) 

Now the sum of the infinity to the series will be possible if ( 1 <  eq \f(1,4x + 1) < 1. 


That is, ( 1 <  eq \f(1,4x + 1) 


or, + (4x Z+ 1) < ( 1 or, 4x < ( 2 or, x < (  eq \f(1,2) 

Again,  eq \f(1,4x + 1) < 1



or, 1 < 4x + 1



or, 0 < 4x



or, 0 < x, dividing both sides by 4.


So the sum to the infinity of the series is possible if x < (  eq \f(1,2)  or, x > 0


( The sum of the series to the infinity,


S( =  eq \f(1st term,1 ( common ratio) =  eq \f(1(4x + 1), ( \f(1,(4x + 1))) 

=  eq \f(1,4x + 1) (  eq \f(1,\f(4x + 1 (1,4x + 1)) =  eq \f(1,4x + 1) (  eq \f(4x + 1,4x)  =  eq \f(1,4x) 

( The desired sum to infinity =  eq \f(1,4x) 
eq \o(((((,Ques(7) If x & y are two variables of the two polynomials (xy – x2) & (y2 – xy), then 
[Sylhet Cadet-14]
a.
Solve, xy – x2 = 1 & y2 – xy = 2 
2

b.
If the 1st expression becomes (1 + x)44 & the 21st & 22nd terms are equal in the expansion of (1 + x)44, find the value of 'x'. 
4

c.
Impose a condition on 'x' under which the infinite series. 


 eq \f(1,(1 + x))  +  eq \f(1,(1 + x)2) + \f(1,(1 + x)3) + ........ (up to infinity) will have sum & find that sum. 
4

Solution to the question no. 7
eq \o((,a)
Here given that, 


xy ( x2 = 1 ................ (i) and


y2 ( xy = 2 ................. (ii)


From (i), xy ( x2 = 1 ( xy = 1 + x2


( y =  eq \f(1 + x2,x) ..................... (iii)


Putting the value of y in (ii) from (iii),



 eq \b\bc\((\f(1 + x,x))2 ( x (  eq \b\bc\((\f(1 + x2,x2))= 2


or,
 eq \b\bc\((\f(1 + x2,x2)) ( (1 + x2) = 2


or, 
(1 + x2) 2 ( (1 + x2)x2 = 2x2

or,
1 + 2x2 + x4 ( x2 ( x4 = 2x2

or,
1 ( x2 = 0


or,
x2 = 1


or,
x = ( 1


putting x =1 in (iii), y =  eq \f(1 + 1,1) = 2


Again, putting x = ( 1 in (iii), y =  eq \f(1 + 1,(1) = ( 2


( The solution : (x, y) = (1, 2) or ((1,  ( 2)

eq \o((,b)
Tr+1 = rcr xr

T21 = T20+1 = 44c20 x20

T22 = T21+1 = 44C20 x21

According to question,


T21 = T22

or, 44C20 x20 = 44C21 x21

or, x = eq \f(7,8)
eq \o((,c)
The given series is : 


 eq \f(1,1 + x) + \f(1,(1 + x)2) + \f(1,(1 + x)3) + ....... upto infinity


Here 1st term =  eq \f(1,1 + x) and



common ratio =  eq \f(1,1 + x) 

The series will have a sum upto infinity if, 


( 1 <  eq \f(1,1 + x) < 1


That is, if ( 1 <  eq \f(1,1 + x) 


or, 1 + x < ( 1



or, x < ( 2


Again if  eq \f(1,1 + x) < 1



or, 1 < 1 + x



or, 0 < x.


( The given series will have a sum to the infinity if 



x < ( 2 and 0 < x.


For a geometric series, the sum of the series to the infinity,


S( =  eq \f(a,1 ( r) where, a = 1st term and r = common


ratio and when r < 1


( The desired sum to the infinity of the given series, 


S( =  eq \f(\f(1,1 + x),1 ( \f(1,1 + x)) =  eq \f(1,1 + x) (  eq \f(1,\f(11 + x ( 1,1 + x)) 


=  eq \f(1,1 + x) (  eq \f(1 + x,x)  =  eq \f(1,x) 

( The required sum of the series to infinity is  eq \f(1,x) .
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eq \o(((((((,Question(8) eq \b\bc\{(\f(2n(1,2n)) ; n = 1, 2, 3, ...... is a general term of a sequence.                        
( Activity; page-124
a. 
Find the sequence.
2 
b. 
Find the 10th and 20th terms of the sequence and also find the sum of first four terms of the sequence. 
4 

c. 
If the value of n is sufficiently large, what can be said about the end term of the series?
4 

Solution to the question no. 8
eq \o((,a) 
If n = 1, 2, 3, 4, .............,


The sequence is,  eq \f(1,2),  eq \f(3,4),  eq \f(5,6),  eq \f(7,8),  eq \f(9,10), ................. (Ans.)

eq \o((,b) 
10th term =  eq \f(2.10 ( 1,2.10) =  eq \f(19,20) (Ans.)

20th term =  eq \f(2.20 ( 1,2.20) =  eq \f(39,40) (Ans.)

First term, S1 =  eq \f(1,2) (Ans.)

Sum of first 2 terms, S2 =  eq \f(1,2) +  eq \f(3,4) =  eq \f(2 + 3,4) =  eq \f(5,4) (Ans.)

Sum of first 3 terms, S3 =   eq \f(5,4) +  eq \f(5,6) =  eq \f(15 + 10,12) =  eq \f(25,12) (Ans.)

Sum of first 4 terms, S4 =  eq \f(25,12) +  eq \f(7,8) =  eq \f(50 + 21,24) =  eq \f(71,24) (Ans.)
eq \o((,c) 
Here, if the nth term of the sequence is Un, 

                                                     Un =  eq \f(2n ( 1,2n)


=  eq \f(2n \b(1 ( \f(1,2n)),2n)


( Un = 1 (  eq \f(1,2n)

It is seen that if the value of n is sufficiently large, the value of eq \f(1,2n) part of Un will tends to zero.

(The value of Un tends to 1.


That is, the value of the terms tends to 1.


eq \o(((((((,Question(9) eq \b\bc\{(cos \b(\f(n(,2))) is a general term of a sequence.                                   
( Activity; page-124
a.   Find the sequence.
2 
b. 
Find the 22nd term and sum of first 10 terms of the sequence.
4 

c. 
Which condition should be imposed on n so that sum of the sequence will become zero?
4

Solution to the question no. 9
eq \o((,a) 
For n = 1, 2, 3, ... ... ..., the sequence is 


cos  eq \f((,2), cos(, cos eq \f(3(,2), cos2( ............ (Ans.)
eq \o((,b) 
22nd term of the sequence = cos  eq \b(\f(22(,2))


= cos  eq \b(22. \f((,2) + 0)


= ( cos0(


= – 1 (Ans.)

Now, first 10 terms of the sequence are: 



0, ( 1, 0, 1, 0, ( 1, 0, 1, 0, ( 1


( Sum of first 10 terms = ( 1 (Ans.)
eq \o((,c) 
For n = 1, 2, 3, ......, we get the terms of the sequence,


cos  eq \b(\f(1.(,2)) = 0


cos  eq \b(\f(2.(,2)) = ( 1


cos  eq \b(\f(3.(,2)) = 0


cos  eq \b(\f(4.(,2)) = 1


cos  eq \b(\f(5.(,2)) = 0


..........................


..........................


( The sequence will be:


0, (1, 0, 1, 0, (1, 0, 1, ... ... ... 


Let see, sum of first 4 terms = 0


Sum of first 8 terms = 0


Sum of first 12 terms = 0


So, for all values of n multiple of 4, sum of the sequence will be zero. (Ans.)

eq \o(((((((,Question(10) First term of an infinite geometric series is 1 and the common ratio is (  eq \f(2,7) .
(Activity; page-127
a. 
Find the series.
2 
b. 
Find the 10th term and sum of first 10 terms of the series.
4 

c. 
Find the sum of the series upto infinity.
4

Solution to the question no. 10
eq \o((,a) 
Given, first term of the series is 1 and the common ratio is ( eq \f(2,7) .


( Second term of the series = 1 (  eq \b(( \f(2,7)) = (  eq \f(2,7)

3rd term = –  eq \f(2,7) (  eq \b(( \f(2,7)) =  eq \f(22,72)

4th term =   eq \f(22,72) (  eq \b(( \f(2,7)) = (  eq \f(23,73)

( The required geometric series,

            1 (  eq \f(2,7) +  eq \f(22,72) (  eq \f(23,73) + ........ (Ans.)
eq \o((,b) 
10th term of the series = ar10(1


= 1 (  eq \b(( \f(2,7))9 = –  eq \f(29,79)

Now, sum of first 10 terms of the series, 

            S10   = a  eq \f((1 ( r10),1 ( r) ; r < 1



= 1 (  eq \f(1 ( \b(\f(–2,7))10,1 ( \b(( \f(2,7))) =  eq \f(1 ( \f(210,710),1 + \f(2,7)) 



=  eq \f(\f(710 ( 210,710),\f(7 + 2,7)) =  eq \f(710 ( 210,710) (  eq \f(7,9)


= 0.7778 (approx.) (Ans.)
eq \o((,c) 
Sum of the geometric series upto infinity, 


S(  =  eq \f(a,1 ( r)

= eq \f(1,1 –\b(\f(–2,7))) =  eq \f(1,1 + \f(2,7)) =  eq \f(1,\f(7 + 2,7)) =  eq \f(7,9)

That is, S( =  eq \f(7,9)

( Sum of the above series up to infinity =  eq \f(7,9) (Ans.)
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eq \o(((((((,Question(11) A tennis ball is dropped from a height of 8 feet. After bouncing on the ground it can reach half of its previous height in every times.
a. 
What was the height of the ball after 4 bounce ?
2 
b. 
Make a series by the heights of every bounce of the ball and show that, it is a geometric series. Find the sum of the series up to infinity.
4 

c. 
What is the total distance travelled by the ball until it comes to rest?
4 

Solution to the question no. 11
eq \o((,a)
Height of the ball after first bounce =  eq \f(8,2) = 4 feet

Height of the ball after second bounce =  eq \f(4,2) = 2 feet

Height of the ball after third bounce =  eq \f(2,2) = 1 feet

Height of the ball after forth bounce =  eq \f(1,2) feet (Ans.)

eq \o((,b)
The series formed by the heights of the ball is(

4 + 2 + 1 +  eq \f(1,2)  + ............


Here, the common ratio of the series,

           r =  eq \f(2,4) = \f(1,2) = \f(\f(1,2),1) = \f(1,2) 

So, the ratio of any two consecutive terms of the series is same. It is a geometric series.

First term of the series, a = 4


Sum of the series up to infinity =  eq \f(a,1 ( r) =  eq \f(4,1 ( \f(1,2)) =  eq \f(4,\f(1,2)) 



= 8  (Ans.)
eq \o((,c)
After first bounce, distance passed by the ball 


= 8 + 4 = 12 feet

Similarly, after second bounce, distance passed by the ball = 4 + 2 = 6 feet

Similarly, after third bounce, distance passed by the ball = 2 + 1 = 3 feet

So, the total distance passed by the ball: 


12 + 6 + 3 +.......


First term, a = 12


Common ratio, r =   eq \f(6,12) = \f(3,6) =  eq \f(1,2) 

It is a geometric series.

Sum of the series up to infinity =  eq \f(a,1 – r) =  eq \f(12,1 – \f(1,2)) =  eq \f(12,\f(1,2)) 




= 24 feet

(The total distance passed by the ball before stop is 24 feet (Ans.)
eq \o(((((((,Question(12) The series given below is an infinite geometric seriesÑ


 eq \f(1,4) +  eq \f(1,6) +  eq \f(1,9) + ..........
a. 
Find the sum of the series upto infinity.
2 
b. 
Find another geometric series of the same sum upto infinity and whose second term is equal to the second term of the given series.
4 

c. 
Prove that, if the second term and sum of the geometric series up to infinity are equal, the sum of their common ratio will be 1.
4 

Solution to the question no. 12
eq \o((,a)
First term of the series, a =  eq \f(1,4) 

Common ratio of the series, r =  eq \f(2,3) 
Sum of the series up to infinity =  eq \f(a,1 ( r) =  eq \f(\f(1,4),1 ( \f(2,3)) =  eq \f(\f(1,4),\f(1,3)) 



=  eq \f(1,4) (  eq \f(3,1)  =  eq \f(3,4)  (Ans.)
eq \o((,b)
Let, first term of the required series = a


and the common ratio = r


So, the second term = ar


Sum upto infinity =  eq \f(a,1 ( r) 

According to the question, ar =  eq \f(1,6)  .............. (i)




and   eq \f(a,1 ( r) =  eq \f(3,4)  ............. (ii)


From the equation (ii), we get a =  eq \f(3,4) (1 ( r)


Putting the value of a in equation (i), we get


 eq \f(3,4) (1 ( r)r =  eq \f(1,6) 

or,
9(r ( r2) = 2


or,
9r ( 9r2 = 2


or,
9r2 ( 9r + 2 = 0


or,
9r2 ( 6r ( 3r + 2 = 0


or,
3r(3r ( 2) ( 1 (3r ( 2) = 0


or,
(3r ( 2) (3r ( 1) = 0


(
r =  eq \f(2,3)  or r =  eq \f(1,3)

So, the common ratio of the required series,  eq \f(1,3)

and first term, a =  eq \f(3,4) \b(1 – \f(1,3)) = \f(3,4)  ( \f(2,3) =  eq \f(1,2) 

(
The series,  eq \f(1,2) +  eq \f(1,6)  +  eq \f(1,18) + ........... (Ans.)
eq \o((,c)
Let, two first terms of the different series are respectively a1 and a2 .


Common ratios are r1 and r2.


( Second terms of the two series, a1r1 and a2r2
Sum of the series up to infinity are  eq \f(a1,1 ( r1) and  eq \f(a2,1 ( r2) 
According to the question, a1r1 = a2r2 ............. (i)


and   eq \f(a1,1 ( r1) =  eq \f(a2,1 ( r2) ......... (ii)


From the equation (i), we get   eq \f(a1,a2) =  eq \f(r2,r1) 

From the equation (ii), we get

or,
 eq \f(a1,a2) =  eq \f(1 ( r1,1 ( r2) 

or,
 eq \f(r2,r1) =  eq \f(1 ( r1,1 ( r2)     eq \b\bc\[(since \f(a1,a1) = \f(r2,r1)) 

or,
r1 ( r12 = r2 ( r22

or,
r1 ( r2 = r12 ( r22

or,
r1 ( r2 = (r1 + r2) (r1 ( r2)


or,
(r1 ( r2) ( (r1 + r2) (r1 ( r2) = 0


or,
(r1 ( r2) (1 – r1 ( r2) = 0


r1 ( r2 = 0 or 1 – r1 ( r2 = 0


if r1 ( r2 = 0 then

r1 = r2 So, the two series will be same.

or, if 1 – r1 ( r2 = 0, r1 + r2 = 1 (Proved)
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eq \o(((((((,Question(13) In a geometric series  4th term is 6 and 7th term is -48.

a. 
Express the information by two equations.
2 
b. 
Find the series.
4 

c. 
Find the sum of first 10 terms and sum upto infinity.
4 
Ans. a. ar3 = 6 and ar6 = ( 48 b. (  eq \f(3,4) +  eq \f(3,2) ( 3 + ......

c. 225  eq \f(3,4) ;The sum of the series up to infinity does not exist.
eq \o(((((((,Question(14) 1 + x + y +  eq \f(1,8) + ..........  is a infinite geometric series.

a. 
Find the common ratio of series.
2 
b. 
Find x and y, complete the series. If nth term is  eq \f(1,512) , find n.
4 
 c. 
Find the sum of the terms up to the term  eq \f(1,512)  and find the sum up to the infinity.
4 

Ans. a.  eq \f(1,2)  , b. x =  eq \f(1,2) , y =  eq \f(1,4) ; n = 10; c.  eq \f(1023,512) , 2

eq \o(((((((,Question(15) There is a equation of a series given below-


3S =  eq \f(1 + 2 + 3 + ............... + n,12 + 22 + 32 + ......... + n2) 
a. 
Find S . 
2
b. 
Find a geometric series whose first term and common ratio both are S. Find the sum up to infinity.
4 

c. 
If the value of sum of the series up to infinity is   eq \f(1,2) , find  n and S. For which value of n, sum of the series up to infinity does not exist ?
4 

Ans. a.  eq \f(1,2n + 1)  b.  eq \f(1,2n + 1) +  eq \f(1,(2n + 1)2) +  eq \f(1,(2n + 1)3) + ........;  eq \f(1,2n) 
c. n = 1; S =  eq \f(1,3); n ( 0 and n ( (1

eq \o(((((((,Question(16) In a geometric series, 1st, 2nd and 3rd terms are respectively x + 5, x and x ( 4.

a. 
Find x.
2 
b. 
Find the three terms and common ratio.
4 

c. 
Find the series and sum of the series up to infinity.
4 
Ans. a. 20.  

b.  25, 20, 16, common ratio is   eq \f(4,5). 

c. 25 + 20 + 16 + ...... and the sum up to infinity = 125.

eq \o(((((((,Question(17)  eq \f(1,x + 1) + \f(1,(x + 1)2) + \f(1,(x + 1)3) + ......... 

a.
Putting the value of x=1 and x= 2 in the series, find two series.
2

b.
For which condition of x in the series, there is no sum of the series up to infinity. Find the sum up to infinity for this condition.
4

c.
Find the sum upto infinity by subtituting x = 1, 2, 4 and 8?
4

Ans. b.  eq \f(1,x) ; c.  eq \f(2n (1,2n – 1) 
eq \o(((((((,Question(18) Consider the following series :

 eq \f(1,2x + 1) +  eq \f(1,(2x + 1)2) +  eq \f(1,(2x + 1)3) + .....
[Govt. Girls High School, Jessore]

a. 
If x =  eq \f(1,2)  , determine the series and common ratio of the obtained series.
2 
b. 
Find the 10th term and sum of first 10 terms of the series obtained from ‘a’.
4 

c. 
For which condition of x, there is a sum up to infinity of the series and find that sum.
4 

Ans. a.  eq \f(1,2) +  eq \f(1,22) +  eq \f(1,23) + .........; r =  eq \f(1,2) 
b.  eq \f(1,210) ,  eq \f(1023,1024) ; c. x > 0; x < (1;  eq \f(1,2x) 

eq \o(((((((,Question(19) Consider the following series:

9 + 3 + 1 +  eq \f(1,3) +  eq \f(1,32) + ............
[Jessore Zilla School, Jessore]


a. 
What is the type of the given series? Find the common ratio.
2 

b. 
Find the 10th term and sum of first 7 terms of the series.
4 


c. 
If the series has sum up to infinity, find it.
4 

Ans. a. Geometric series,  eq \f(1,3)  b.   eq \f(1,2187) ,  eq \f(1093,81)  c.  eq \f(27,2) 
eq \o(((((((,Question(20) 8 + 2 +  eq \f(1,2)  +  eq \f(1,8)  +  eq \f(1,32) + ............
[Chittagong Collegiate School and College, Chittagong]

a. 
Find the 10th term of series.
2 

b. 
Find the sum of first 16 terms of the series.
4 


c. 
If the series has sum up to infinity, find it.
4 

Ans. a.  eq \f(1,32768)  ; b. 10.66;  c. 10.66
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(
Finite series is a series with limited terms and infinite series is a series with unlimited terms.
(
In any series, if the difference between any two consecutive terms is same, it is called arithmetic series, and if the ratio of any two consecutive terms is same, it is called geometric series.
(
a + (a + d) + (a + 2d) + ....... is an arithmetic series whose first term = a, common ratio = d 


nth term of the arithmetic series = a + (n – 1) d


Sum of n terms of arithmetic series, 


Sn =  eq \f(n,2) { 2a + (n ( 1) d} 
(
Geometric series: a + ar + ar2 + ........ + arn(1 +.....

, whose first term = a and the common ratio = r


Sum of first n terms of the geometric series,


Sn =  eq \f(a(rn ( 1),r ( 1)  when r > 1


or, Sn =  eq \f(a(1 ( rn),1 ( r) when r < 1


Sum up to infinity of the geometric series, 


S( =  eq \f(a,1 ( r) ; | r | < 1.


If | r | > 1, then the sum of the infinite series does not exist.

(
It is possible to transform the repeating decimal numbers into rational fractions by expressing it as geometric series.
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Chapter Seven


Infinite Series


























Creative Multiple Choice Questions


150 Multiple Choice Questions ( 90 simple multiple questions ( 25 Multiple Completion ( 33 Situation Set 


( 7 Cadet College questions





Brahmagupta ( 598-665) was an ancient mathematician and astronomer of India. He is the first person who used zero(0) as a number. He invented the formulae for finding the sum of squares and cubes of first n natural numbers.





In this part important information of the chpater, at which it is needed to cast a look before exam or you must remember, such subject matters have been mentioned here at a glance. So that you can keep the important information in mind easily; specially you can make you self-confident revising these in a quick view.













































































Suggestion: Highway Ensuring a Brilliant Result


It is not that you will find all the questions common but the practice of these questions will guide you in solving different and difficult question patterns.
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To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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Practice the Solutions of this part properly. It will help you to



        solve the Creative Questions easily. 
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Activity promote higher thinking and to-the-point answering. 



          Practise the questions attentively.
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Pay your earnest attention to the topic-related information for 



          making your concept clear
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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.
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Board Exam questions are very important for the exam preparation. 



         So practice these questions again and again properly.
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Practice this part very well. Try to answer the questions all by yourself first. Read the answer and make sure your answer has 



          been resembling with it.
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