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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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describe the binomial expression

2.
describe the Pascal’s triangle

3.    describe the binomial expression for general power
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1. Find the expansion of (1 + y)5 by the help of Pascal’s triangle or binomial theorem. With the help of the above expansion find (i) (1 – y)5 and (ii) (1 + 2x)5 .

Solution: By using Pascal’s triangle we get,
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(1 + y)5 = 1 + 5y +10y2 + 10y3 + 5y4 + y5 (Ans.)

By using binomial theorem we get, (1 + y)5 


=  eq \b(\o(5,0))y0 +  eq \b(\o(5,1))y1 +  eq \b(\o(5,2))y2 +  eq \b(\o(5,3))y3 +  eq \b(\o(5,4))y4 +  eq \b(\o(5,5))y5

= 1.1 +  eq \f(5,1) y +   eq \f(5.4,1.2) y2 +  eq \f(5.4.3,1.2.3) y3  +  eq \f(5.4.3.2,1.2.3.4) y4 + 1.y5 


= 1 + 5y + 10y2 + 10y3 + 5y4 + y5 (Ans.)
          By using the expansion of (1 + y)5 


(i) (1 ( y)5 = {1 + (( y)}5

= 1 + 5 (( y) + 10 (( y)2 + 10 (( y)3 + 5 (( y)4 + (( y)5

= 1 ( 5y + 10y2 ( 10y3 + 5y4 ( y5 (Ans.)

(ii) (1 + 2x)5 
= 1 + 5(2x) + 10(2x)2 + 10(2x)3 + 5(2x)4 + (2x)5

       = 1 + 10x + 40x2 + 80x3 + 80x4 + 32x5. (Ans.)
2. According to the ascending power of x, expand the following up to first four terms of (a) (1 + 4x)6 , (b) (1 ( 3x)7 

Solution: By using Pascal’s triangle we get,
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(a) (1 + 4x)6

= 1 + 6 (4x) + 15 (4x)2 + 20 (4x)3 + ......


= 1 + 6. 4x + 15.16x2 + 20.64x3 + ......



= 1 + 24x + 240x2 + 1280x3 + ............ (Ans.)

(b) (1 – 3x)7 


= 1 + 7 (– 3x) + 21 (– 3x)2 + 35 (– 3x)3 + ....


= 1 + 7 (– 3x) + 21 (9x2) + 35 (– 27x3) + ..............


= 1 – 21x + 189x2 – 945x3 + .............. (Ans.)

Alternative Solution :

By the help of binomial theorem we get,
(a) (1 + 4x)6 

=  eq \b(\o(6,0)) (4x)0 +  eq \b(\o(6,1)) (4x)1 +  eq \b(\o(6,2)) (4x)2 +  eq \b(\o(6,3)) (4x)3 + ....

= 1.1 +  eq \f(6,1) (4x) +  eq \f(6.5,1.2) (16x2) +  eq \f(6.5.4,1.2.3) (64x3) + .....

= 1 + 24x + 240x2 + 1280x3 + ......... (Ans.)

(b) (1 – 3x)7 


=  eq \b(\o(7,0)) (–3x)0 +  eq \b(\o(7,1)) (–3x)1 +  eq \b(\o(7,2)) (–3x)2 +  eq \b(\o(7,3)) (– 3x)3 + ...


= 1.1 +  eq \f(7,1) (– 3x) +  eq \f(7.6,1.2) (9x2) +  eq \f(7.6.5,1.2.3) (– 27x3) + .........


= 1 – 21x + 189x2 – 945x3 + ................. (Ans.)
3. Expand (1 + x2)8 upto first four terms. Find the value of (1.01)8 by using the result.


Solution: By using binomial theorem we get,

(1 + x2)8 


=  eq \b(\o(8,0)) (x2)0 +  eq \b(\o(8,1)) (x2)1 +  eq \b(\o(8,2)) (x2)2 +  eq \b(\o(8,3)) (x2)3 + ....


= 1.1 +  eq \f(8,1) x2 +  eq \f(8.7,1.2) x4 +  eq \f(8.7.6,1.2.3)  x6 + ......


= 1 + 8x2 + 28x4 + 56x6 + ............ (Ans.)

or, by using Pascal’s triangle we get,
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(1 + x2)8 = 1 + 8x2 + 28(x2)2 + 56 (x2)3 + 



= 1 + 8x2 + 28x4 + 56x6 + ........


Now, replacing x by 0.1 or, – 0.1 we get,


(1 + 0.01)8 = 1 + 8 (0.1)2 + 28(0.1)4 + 56(0.1)6 + ......


= 1 + 0.08 + 0.0028 + 0.000056 + ............


=1.082856. (upto six decimal places) (Ans.)
4. According to the ascending power of x , expand the following upto first three terms of

(a) (1 ( 2x)5 , (b) (1 + 3x)9 and then expand,

(c) (1 – 2x)5 (1 + 3x)9 upto x2 

Solution: (a) By using binomial theorem we  get,

(1 – 2x)5 =  eq \b(\o(5,0)) (–2x)0 +  eq \b(\o(5,1)) (–2x)1 +  eq \b(\o(5,2)) (–2x)2 +...



= 1.1 +  eq \f(5,1) (– 2x)  +    eq \f(5.4,1.2) (4x2) + ........



= 1 + 5  (– 2x) + 10 (4x2) + ....



= 1 – 10x + 40x2 – .......... (Ans.)
(b) By using binomial theorem we get,


(1 + 3x)9 =  eq \b(\o(9,0)) (3x)0 +  eq \b(\o(9,1)) (3x)1 +  eq \b(\o(9,2)) (3x)2 + ...



= 1.1 +  eq \f(9,1) (3x) +  eq \f(9.8,2) (9x2) + ....



= 1 + 27x + 324x2 + .... (Ans.)


(c) 
Using (a) and (b)we get,


(1 – 2x)5 (1 + 3x)9 


= (1 ( 10x + 40x2 – .......) (1 + 27x + 324 x2 + .......)


= (1 + 27x + 324x2 + .....) ( (10x  + 270x2 + ........) 


+ (40x2 + ...)


= 1 + 17x + 94x2 + .............. (Ans.)
5.  Find the following expansion upto first four terms [ using Pascal’s triangle or binomial theorem]

(a) (1 ( 2x2)7          (b)  eq \b(1 + \f(2,x))4          (c)  eq \b(1 ( \f(1,2x))7 

Solution: By using Pascal’s triangle we get,
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(a) (1 – 2x2)7 = 1 + 7 (– 2x2) + 21 (– 2x2)2 + 35 (– 2x2)3 + ....



= 1 + 7 (– 2x2) + 21 (4x4) + 35 (– 8x6) + ........



= 1 – 14x2 + 84x4 – 280x6 + ............ (Ans.)
(b)  eq \b(1 + \f(2,x))4 = 1 + 4  eq \b(\f(2,x)) + 6  eq \b(\f(2,x))2 + 4  eq \b(\f(2,x))3 + ....


                 = 1 +  eq \f(8,x) +  eq \f(24,x2) +  eq \f(32,x3) + ........ (Ans.)
(c) eq \b(1 – \f(1,2x))7= 1 + 7 eq \b(– \f(1,2x)) + 21 eq \b(– \f(1,2x))2+ 35 eq \b(– \f(1,2x))3 + .....



= 1 + 7 eq \b(– \f(1,2x))+ 21 eq \b(\f(1,4x2)) + 35 eq \b(– \f(1,8x3)) + ........ 



= 1 –  eq \f(7,2x) +  eq \f(21,4x2) –  eq \f(35,8x3) + ........... (Ans.)

Alternative Solution:

By using binomial theorem we get,
(a) (1 – 2x2)7 =  eq \b(\o(7,0)) (–2x2)0 +  eq \b(\o(7,1)) (–2x2)1 

+  eq \b(\o(7,2)) (–2x2)2 +  eq \b(\o(7,3)) (– 2x2)3 +  .............


= 1.1 +  eq \f(7,1) (– 2x2) +  eq \f(7.6,1.2) (4x4) +  eq \f(7.6.5,1.2.3) (– 8x6) + ..........


= 1 – 14x2 + 84x4 – 280x6 + ................... (Ans.)
(b) eq \b(1 + \f(2,x))4= eq \b(\s(4,0)) eq \b(\f(2,x))0 + eq \b(\s(4,1)) eq \b(\f(2,x))1 + eq \b(\s(4,2)) eq \b(\f(2,x))2 + eq \b(\s(4,3)) eq \b(\f(2,x))3 ...

= 1. 1 +  eq \f(4,1).  eq \f(2,x) +  eq \f(4.3,1.2).  eq \f(4,x2) +  eq \f(4.3.2,1.2.3).  eq \f(8,x3.) + ...


= 1 +  eq \f(8,x) +  eq \f(24,x2) +  eq \f(32,x3) + ......... (Ans.)
(c) 
 eq \b(1 – \f(1,2x))7=  eq \b(\o(7,0))  eq \b(– \f(1,2x))0  +  eq \b(\o(7,1))  eq \b(– \f(1,2x))1 

+  eq \b(\o(7,2))  eq \b(– \f(1,2x))2  +  eq \b(\o(7,3))  eq \b(–\f(1,2x))3  + ....


= 1.1 +  eq \f(7,1)  eq \b(– \f(1,2x)) +  eq \f(7.6,1.2)  eq \b(\f(1,4x2)) +  eq \f(7.6.5,1.2.3)  eq \b(–\f(1,8x3)) + .....


= 1 –  eq \f(7,2).  eq \f(1,x)  +  eq \f(21,4) .  eq \f(1,x2) –  eq \f(35,8) .  eq \f(1,x3) + ............. (Ans.)
6.
Expand (a) (1 ( x)6 and (b) (1 + 2x)6 upto x3 and then expand  (c) (1 + x ( 2x2)6 upto x3 .
Solution: (a) By using binomial theorem we get,


(1 – x)6 =  eq \b(\o(6,0)) (– x)0 +  eq \b(\o(6,1)) (– x)1 +  eq \b(\o(6,2)) (– x)2 

+  eq \b(\o(6,3)) (– x)3 + ..............



= 1.1 +  eq \f(6,1) (– x) +  eq \f(6.5,1.2) (x2) +  eq \f(6.5.4,1.2.3) (– x3) + .....



= 1 – 6x + 15x2 – 20x3 + ............ (Ans.)

(b) By using binomial theorem we get,


(1 + 2x)6 =  eq \b(\o(6,0)) (2x)0 +  eq \b(\o(6,1)) (2x)1 +  eq \b(\o(6,2)) (2x)2 

+  eq \b(\o(6,3)) (2x)3 + ..............



= 1.1 +  eq \f(6,1) (2x) +  eq \f(6.5,1.2) (4x2) +  eq \f(6.5.4,1.2.3) (8x3) + .....



= 1 + 12x + 60x2 + 160x3 + ...... (Ans.)

[N.B. Answer in the textbook is wrong]

(c) Here, 1+ x – 2x2 = 1 + 2x – x – 2x2


= (1 + 2x) – x(1 + 2x)



= (1 – x) (1 + 2x)


( (1 + x – 2x2)6 = {(1 – x) (1 + 2x)}6 



= (1 – x)6 (1 + 2x)6


= (1 – 6x + 15x2 – 20x3 + ..... )


(1 + 12x + 60x2 + 160x3 + ....) [from (a) and (b)]

= (1 + 12x + 60x2 + 160x3 + .... ) 

– 6x (1 + 12x + 60x2 + ... )


+ 15x2 (1 + 12x + ....) – 20x3 (1 + 12x + .....) + ........


= (1 + 12x + 60x2 + 160x3 + .....) 

– (6x + 72x2 + 360x3 + .....)


+ (15x2 + 180x3 + ......) – (20x3 + ........)


= 1 + 6x + 3x2 – 40x3 + ........... (Ans.)
7.
As x is sufficiently small and neglecting x3 and higher powers of x , prove that,

(1 + x)5 (1 ( 4x)4 = 1 ( 11x + 26x2.


Solution: By using binomial theorem we get,


(1 + x)5 =  eq \b(\o(5,0)) x0 +  eq \b(\o(5,1)) x1 +  eq \b(\o(5,2)) x2 + .......... 


= 1.1 +  eq \f(5,1) x  +    eq \f(5.4,1.2) x2 + .......



= 1 + 5x + 10x2 + ........


and (1 – 4x)4 =  eq \b(\o(4,0)) (– 4x)0 +  eq \b(\o(4,1)) (– 4x)1 +  eq \b(\o(4,2)) (– 4x)2 +.......



= 1.1 +  eq \f(4,1) (– 4x)  +   eq \f(4.3,1.2) (16x2) + .... 



= 1 – 16x + 96x2 – ..........


( (1 + x)5 (1 – 4x)4 


= (1 + 5x + 10x2 + ..........) (1 – 16x + 96x2 ( .........)


= (1 – 16x + 96x2 – .....) + (5x – 80x2 + ....)+ (10x2 – .....)


= 1 – 11x + 26x2 + ......................


As x is sufficiently small and neglecting x3 and higher powers of x. 

( (1 + x)5 (1 – 4x)4 = 1 – 11x + 26x2 (Proved)
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



Answer the following : (1( 2)

(x ( y)6 is a binomial term.  
1.
How many terms will be there for the expansion of the binomial? [Dhaka Board-'15]

a
3
b
6

c
7
d
12
 eq \o((,c)
2.
 eq \x\le\bo(6) = what? [Dinajpur Board-'15]

a
620
b
−620


c
−720
d
720
 eq \o((,d)
3.
6c3 = what? [Jessore Board-'15]

a
9
b
18


c
20
d
120
 eq \o((,c)
4.
 [Barisal Board-'15]

i.
5c2 = 10
ii.
 eq \b(\a(7,0)) = 7

iii.
(1 + x)0 = 1 


Which one of the following is correct?

a
i & ii 
b
i & iii


c
ii & iii
d
i, ii & iii
 eq \o((,b)
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Cadet Colleges questions are also important for your excellent preparation. 

They will help you to give a clear idea about the question as well as chapterwise

 

 

          

exclusive question

s

 and answers. So, practice t

hem with proper attention.

 

 



5.
What is the 10th term in the expansion of (1 + x)20?


[Mirzapur Cadet-15]

a
20C10x10
b
20C11x9 


c
20C10x9
d
20C9x9 
eq \o((,d)
6.
Which arrangement the coefficients of (x + y)4 ? [Mymensingh Girls' Cadet-15] 


a
 eq \s(      4,    1 4 1,   1 5 5 1,1 6 10 6 1)
b
 eq \s(     1,   1 2 1,  1 3 3 1,1 4 6 4 1) 


c
 eq \s(        2,     2 3 2,   1 5 5 1,2 7 10 7 2)
d
 eq \s(           6,      6 12 6,   6 18 18 6,6 24 36 24 6)
eq \o((,b)
7.
What is the coefficient of x3 in the expansion of 
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? [Rajshahi Cadet-15]

a
1
b
0
c
(
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7


d
– 2
eq \o((,b)
8.
The coefficients of x3 in the expansion of (1 + ax)5 is –270, what is the value of a? [Pabna Cadet-15]


a
–2
b
–3 '


c
2 
d
3 
eq \o((,b)
9.
The cofficients of expansions x in the expansion of (1 – x)  eq \b(1 + \f(x,2))8are ( [Pabna Cadet-15]


a
–1
b
 eq \f(1,2) 
 
c
3
d
– eq \f(1,2)... 
eq \o((,c)
10.
The coefficients of x3 in the expansion of (1 + 3x)5 is ( [Comilla Cadet-15]

a
90
b
270


c
405
d
243 
eq \o((,b)
11.
The co-efficient of x in expansion of (1 + 3x)5. [Feni Girls' Cadet-15]

a
1
b
5 
c
10 
d
15 
eq \o((,d)
12.
The coefficients of x3 of (1 + 3x)5 is – [Faujdarhat Cadet-15]

a
90
b
15 


c
270 
d
405 
eq \o((,c)
13.
The algebraic expression consists of two term is called– [Faujdarhat Cadet-15]

a
Binomial coefficient 
b
Pascal's triangle 


c
Binomial expression 
d
Binomial 
eq \o((,c)
14.
In the expansion of  eq \b(1 + \f(1,x2))6, what is the value of the term free from x? [Barisal Cadet-15]

a
1 
b
2
 
c
6 
d
12 
eq \o((,a)
15.
What is the coefficient of x3 in the expansion of (1 + 2x)4? [Barisal Cadet-15]

a
1
b
16 


c
24 
d
32 
eq \o((,d)
16.
The coefficients of x in the expansion 
(1 – x)  eq \b(1 + \f(2,x))8 are   (


[Mirzapur Cadet-14]

a
–1 
b
1/2 


c
3 
d
–1/2
eq \o((,a)
17.
0! = ?  


[Mymensingh Girls' Cadet-14]

a
1
b
–4


c
3
d
0

eq \o((,a)
18.
In Pascals triangle which number is left and right side? 


[Feni Girls' Cadet-14]

a
2
b
3


c
0
d
1

eq \o((,d)
19.
0! = ? 


[Barisal Cadet-14]

a
1
b
(4
c
3
d
0
eq \o((,a)
20.
The pascal's triangle start and end with value (
[Barisal Cadet-14]

a
1
b
0


c
2
d
4

eq \o((,a)
21.
In the expansion of (1 + 3y2 + 3y + y3)6 ....  [Pabna Cadet-15]


i.
the number of term is 7

ii.
the number of terms is 19.


iii.
2nd term is  eq \b(\s(18,1))y.


Which one is true among the above statements

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii
eq \o((,b)
Answer the question no. 22 and 23 by following Pascal's triangle –
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	........................(i)

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

	
	
	
	1
	
	2
	
	1
	.............(iii)

	
	
	1
	
	3
	
	3
	
	1
	............(iv)

	
	1
	
	4
	
	6
	
	4
	
	1
	.........(v)

	1
	
	5
	
	10
	
	10
	
	5
	
	1
	....(vi)


22.
What are the arrangement of the binomial co-efficients of (1 + x)5? [Joypurhat Girls' Cadet-15]

a
iii
b
iv 

c
v 
d
vi 
eq \o((,d)
23.
Find the co-efficient of x3 in (1 + x)4. [Joypurhat Girls' Cadet-15]

a
2
b
3 

c
4 
d
6 
eq \o((,c)
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          making your concept clear

 

Topicwise MCQs with Answer

s

 



	(((
	10.1 Expansion of (1+ y)n ( Text page-206


· Expansion of (1+ y)n:


(1 + y)n = 1 + ny +  eq \f(n(n ( 1),1.2)y2 +  eq \f(n(n ( 1) (n ( 2),1.2.3)y3 + ....... + yn

If  n = 0 then (1 + y)0 = 1 [number of term is 1 ]

· In the expansion of (1 + y)n , coefficient of nth term is =  eq \b(\a(n,n ( 1)) = n
· In the expansion of (1+ y)n the number of terms is 1 more than that of the power i.e. number of terms is (n +1)
· The coefficient of different powers of y in the binomial expansion is called binomial coefficients.
24.
How many terms are there in the expansion of


(1 + x)8 ? (easy) 

a
7
b
8
c
9
d
17
eq \o((,c)
25.
If n=3 in the expansion of  eq \b(1 + \f(y,x))n then the number of terms is- (medium)

a
2
b
3
c
4
d
5
eq \o((,c)
26.
In the expansion of (1 ( 2y + y2)n if the number of terms is 7 then what is the value of n? (hard)

a
3
b
6
c
7
d
8
(,K)eq \o((,a)

  

27.
In the expansion of (1 + y)7 , which of the following are the coefficients of Pascal’s triangle?  (easy)

a
1 5 10 10 5 1
b
1 7 21 35 35 21 7 1

c
1 7 9 26 35 27 8 1
d
1 6 15 20 15 6 1
eq \o((,b)
28.
In case of  n = 5 ,what are the binomial coefficient of Pascal’s triangle law? (medium) 

a 15101051
b
14641

 
c 1515520
d
1331
eq \o((,a)
29.
If you want to know the binomial coefficient of (a + b)6  from Pascal’s triangle, which coefficient is to know first? (easy)


a
(a + b)4
b
(a + b)5


c
(a + b)7
d
(a + b)8
eq \o((,b)
30.
 eq \b(\s(6,4)) = what? (medium) 

a
0
b
1
c
6
d
15
eq \o((,d)
31.
 eq \b(\s(100,100)) = what ? (easy)

a
( 100
b
0
c
1
d
100
eq \o((,c)
32.
In the expansion of (1 + y)8 , which is the coefficient of (r + 1)th term ? (medium)

a
 eq \b(\s(n,r))
b
 eq \b(\s(8,r))
c
 eq \b(\s(9,r))
d
 eq \b(\s(r,9))
eq \o((,b)
33.
In the expansion of (1 + 2y)5 which of the following is the 3rd term?  (easy)

a
 eq \b(\s(5,0))
b
 eq \b(\s(5,1)). 2y
c
 eq \b(\s(5,2)) (2y)2
d  eq \b(\s(5,3)) (2y)3
eq \o((,c)
34.
If n = r = 20 ,what is the value of nCr ? (medium)

a 0
b 
1
c 20
d 
400
eq \o((,b)
35.
In the expansion of (1 + y)n what is the value of nth term? (medium)  

a
1
b
 eq \b(\a(n,1)) yn
c
nyn(1
d
yn
eq \o((,c)
36.
Which of the following is the binomial expression of the term  eq \b(\s(8,5)) x5 ? (easy)

a
(1 + x)5
b
(1 + x)8

c
(1 ( x)5
d
(1 ( x)8
eq \o((,b)
37.
In the expansion of (1 ( 9x)n, which is the general term?  (medium)

a
 eq \f(n(n ( 1) (n ( 2) .... (n ( r + 1),1.2.3 ..... r) xr


b
 eq \f(n(n ( 1) (n ( 2) .... (n ( r),1.2.3 ..... r) qrxr

c
 eq \f(n(n ( 1) (n ( 2) .... (n ( r),1.2.3 ..... r) ((1)rqrxr


d
 eq \f(n(n ( 1) (n ( 2) .... (n ( r + 1),1.2.3 ..... r) ((1)rqrxr
eq \o((,d)
38.
If (1 + 3x)5 = 1 + 15x + 90x2 + 270x3 + .......   


then (1 ( 3x)5 = ? (medium)

a
1 ( 15x + 90x2 + 270x3 + ......


b
1 ( 15x + 90x2 ( 270x3 + ....

c
1 + 15x ( 90x2 ( 270x3 + .......

d
1 ( 15x ( 90x2 ( 270x2 + .......
eq \o((,b)
39.
In the expansion of (1 + 3x)5, what  is the coefficient of x? (medium)

a
1
b
3
c
5
d
15
eq \o((,d)
40.
In the expansion of (1 + x2)5, what  is the coefficient of  x2 ? (medium)

a
2
b
5
c
10
d
16
eq \o((,b)
41.
In the expansion of
 eq \b(\f(1,4) ( x + x2)3 , what is the coefficient of  x3 ? (medium)

a
(  eq \f(5,2) 
b
0
c
2
d
 eq \f(5,2) 
eq \o((,b)
42.
In the expansion of
 eq \b(1 + \f(a,x))7, what  is the coefficient of  x(2 ? (medium)

a
 eq \b(\s(7,0)) a2
b
 eq \b(\s(7,2)) a2
c
 eq \b(\s(7,(2)) a(2
d
 eq \b(\s(7,(2)) a2
eq \o((,b)
43.
In the expansion of (1 ( x) (1 + x)3 what  is the coefficient of x2 ? (medium)

a
0
b
1
c
2
d
3
eq \o((,a)
44.
In the expansion of
 eq \b(1 + \f(x2,4))6 which of the following has coefficient zero? (hard)

a
x
b
x2
c
x4
d
x6
eq \o((,a)
45.
In the expansion of
 eq \b(1 + \f(1,x2))6 which is the value of x free term? (medium) 

a
1
b
6
c
7
d
12
eq \o((,a)
46.
Which of the following has expansion whose 1st term is x free?(easy)

a
 eq \b(x2 ( \f(1,x))8 
b
(a ( 7x)5

c
 eq \b(x + \f(1,x))7 
d
 eq \b(\f(1,x) + x3)3 
eq \o((,b)
47.
If the coefficient of x3 in the expansion of (1 + ax)5 is  ( 270 , what is the value of a ? (hard)

a
(2
b
(3
c
2
d
3
eq \o((,b)
48.
In the expansion of (1 + x) (1 ( bx)12, what is the value of 1st term? (medium)

a
0
b
1
c
b
d
12
eq \o((,b)
49.
If the value of 2nd term is 2 in the expansion of
 eq \b(1 + \f(2,x))8 , what is the value of x ? (medium)

a
( 8
b
0
c
8
d
16
eq \o((,c)
50.
If the value of 7th and 8th term are equal in the expansion of (1 + x)15, 
what is the value of x? (medium)

a
 eq \f(9,7) 
b
 eq \f(7,9) 
c
 eq \f(7,9) 
d
(  eq \f(9,7) 
eq \o((,b)
51.
In the expansion of
 eq \b(1 + \f(1,4))n = 1 +  eq \f(n,4) +  eq \f(n(n ( 1),2)  eq \f(1,16) + .... if the value of  2nd term is equal to the double of 3rd term , what is the value of  n ? (medium)

a
6
b
5
c
4
d
3
eq \o((,b)
52.
In the expansion of  eq \b(1 + \f(4,5) x)n  , if the coefficient of x3 and x4  are equal then n = what?  (medium)

a
4
b
5
c
7
d
8
eq \o((,d)
53.
In the expansion of(1 + px)8, for which value of p the coefficient of  x3 and x4 are equal? (hard)

a
 eq \f(3,5) 
b
 eq \f(3,4) 
c
 eq \f(4,5) 
d
 eq \f(5,4) 
eq \o((,c)
54.
In the expansion of
(1 + 3y2 + 3y + y3)6 ( 


i.
the number of terms is 7

ii.
the number of terms is 19

iii.
2nd term is  eq \b(\s(18,1)). y


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)
55.
1


1
1


1
2    1


1
3    P    1


1
4    6    4     Q


1
5    10  10   R    1 


i.
the value of Q  = 1.

ii.
PQ = 15.

iii.
for the 6th row of Pascal’s triangle  n = 6.

Which of the following is correct?(easy)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
56.
In the expansion of
(1 + x)m+n  ( 


i.
the coefficient of xm and xn are equal


ii.
the number of terms  = m + n + 1

iii. the number of x free term will be one if m and n are even or odd



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)
57.
In the expansions of (1 + y)m (1 +  eq \f(1,y) )n , the value of y free term-

i.
 eq \b(\a(m + n,n))
ii.
 eq \b(\a(m + n,m))
iii.
 eq \b(\a(m + n,0))

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)

Answer the questions (58-60) on the basis of the following information: 


(1 + ax)7= eq \b(\s(7,0)) +  eq \b(\s(7,1)) ax +  eq \b(\s(7,2)) (ax)2 + .......
58.
In the expansion, which of the following is the number of total terms? (medium)

a
5
b
6
c
7
d
8
eq \o((,d)
59.
If the coefficient of x2 is equal to 84, a = what ? (medium)

a
(1
b
(2
c
(3
d
(4
eq \o((,b)
60.
What is the coefficient of x5 ? (easy)

a
 eq \b(\s(7,4)) a4
b
 eq \b(\s(7,5)) a5
c  eq \b(\s(7,6)) a6
d
 eq \b(\s(7,7)) a7
eq \o((,b)

Answer the questions (61-63) on the basis of the following information: 


(1 + y)2n, (1 + y)2n(1 where n is integer
61.
In the expansion of
(1 + y)2n(1, which of the following is the number of total terms? (easy)

a
2n ( 1
b
2n
c
2n + 1
d
2n
eq \o((,b)
62.
In the expansion of (1 + y)2n which one is the coefficient of  yn ? (easy)

a
 eq \b(\s(n,n)) 
b
 eq \b(\s(2n,n)) 

c
 eq \b(\a(2n ( 1,n)) 
d
  eq \b(\a(2n + 1,n)) 
eq \o((,b)
63.
What times the coefficient of yn of (1 + y)2n is equal to that of yn of (1 + y)2n(1 ?  (hard)


a
twice
b
three


c
four
d
five
eq \o((,a)

Answer the questions (64-67) on the basis of the following information: 


(1 + x)7 is a binomial expression.
64.
Which is the coefficient of 4th term in this expansion? (easy)

a
14
b
35
c
42
d
48
eq \o((,b)
65.
If the ratio of coefficients of two consecutive terms is 1 : 3, the two terms are-  (hard)


a
2 and 3
b
3 and 4

 
c
4 and 5
d
5 and 6
eq \o((,a)
66.
If
the coefficient of xr is 7 times that of xr(1 then r= what? (medium)

a
1
b
2
c
3
d
4
eq \o((,a)
67.
In this expansion if the 4th and 5th terms are equal then x= what? (medium)

a
1
b
2
c
3
d
4
eq \o((,a)
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eq \o(((((,Ques(1)   
[Barisal Cadet-14]
a.
Solve the equation 32x(2 ( 5.3x(2 ( 66 = 0
2

b.
If b = 1 + 3eq \s\up6(\f(2,3))+ 3eq \s\up6((\f(1,3)) then show that b3 ( 3b2 ( 6b ( 4 = 0
4
c.
Find the expansion up to first four terms of  eq \b(1 ( \f(1,2x))7.
4

Solution to the question no. 1
eq \o((,a)
We have, 



32x(2 ( 5 . 3x(2 ( 66 = 0


or,
32x . 3(2 ( 5 . 3x ( 3(2 ( 66 = 0


or,
 eq \f(32x,9) ( 5 .  eq \f(3x,9)  ( 66 = 0


or,
32x ( 5 . 3x ( 66 ( 9 = 0, multiplying both sides by 9


or,
(3x)2 ( 5.3x ( 66 ( 9 = 0, multiplying both sides by 9


or,
(3x)2 ( 27 . 3x + 22 . 3x ( 594 = 0


or,
3x(3x ( 27) + 22(3x ( 27) = 0


or,
(3x + 22)(3x ( 27) = 0


( 3x ( 27 = 0 ( 3x = 33 ( x = 3


That is solution : x = 3

eq \o((,b)
Here, we have, 



b = 1 +3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(\f(1,3))

or, b ( 1 = 3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(\f(1,3))

or, (b ( 1)3 = (3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(\f(1,3))), taking cube of both sides


or, b3 ( 3b2 + 3b ( 1 = (3 eq \s\up6(\f(2,3))) + (3 eq \s\up6(\f(1,3))) + 3. 3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(\f(1,3)) (3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(\f(1,3)))


or, b3 ( 2b2 + 3b ( 1 = 32 + 3 + 3.3 (b ( 1)


or, b3 ( 3b2 + 3b ( 1 = 32 + 3 + 3.3 (b ( 1)


or, b3 ( 3b2 + 3b ( 1 = 9 + 3 + 9b ( 9


or, b3 ( 2b2 + 3b ( 1 ( 3 ( 9b ( 9


or, b3 ( 3b2 + 6b ( 4 = 0 (Proved) 
eq \o((,c)
Here we have, 


 eq \b\bc\((1 ( \f(1,2x))7 

= 1 ( 7C1 .  eq \f(1,2x) + 7C2 .  eq \f(1,(2x)2) ( 7C3 .  eq \f(1,(2x)3) + ........ expanded upto 1st 4 terms


= 1 ( 7.  eq \f(1,2x) + 21 .  eq \f(1,4x2) + 35.  eq \f(1,8x3) + ................


= 1 (  eq \f(7,2) x +  eq \f(21,4) x2 (  eq \f(35,8) x3 + .....................


(  eq \b\bc\((1 ( \f(1,2x))7 = 1 (  eq \f(7,2) x +  eq \f(21,4) x2 (  eq \f(35,8) x3 +.... expended upto 1st terms 

eq \o(((((,Ques(2) 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. 2
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(3) Given  eq \b(1 + \f(1,x))n 
[Faujdarhat Cadet-14]
a.
Write down the binomial theorem. 
2

b.
In the expansion of  eq \b(1 + \f(1,x))n, coefficients of 3rd term is the half of the coefficient of the 4th term. Find the value of n?  
4

c.
Using binomial theorem, find the value of (1.99)5 up to four decimal places. 
4

Solution to the question no. 3
eq \o((,a)
If x and y be two distinct variables and n be any positive integer, then expansion of (x + y)n is known as binomial theorem and it is written as :


(x + y)n = xn +  eq \b(\f(n,l)) xn – 1.y +  eq \b(\f(n,2)) xn – 2.y2


+  eq \b(\f(n,3)) xn – 3. y2 + ----- + yn.

eq \o((,b)
Here,  eq \b(1 + \f(1,4)) \a(n, ) 

= 1 +  eq \b(\f(n,l)) .1. eq \f(1,4) +  eq \b(\f(n,2)) .1. eq \b(\f(1,4))\a(2, ) +  eq \b(\f(n,2)) .1.  eq \b(\f(1,4))\a(3, ) + ---- expanded upto 4th term.


= 1 +  eq \f(n,4) +  eq \f(n(n - 1),2) (  eq \f(1,16) +  eq \f(n(n - 1)(n - 2),6) (  eq \f(1,64) + --- Since 3rd term = 2 (4th term), hence,



 eq \f(n(n - 1),32) =  eq \f(2n(n - 1)(n - 2),384) 

or,
1 =  eq \f(n - 2,6) , multiplying both sides by  eq \f(32,n(n - 1)) 

or,
6 = n – 2


or,
n = 8


(
The value of n is 8.

eq \o((,c)
Let us suppose 1.99 = 2 – x where x = 0.01


(
(1.99)5 = (2 – x)5, where x = 0.01



= 25 – 5 ( 24 ( (x) +  eq \f(5 ( 4,2) ( 23 ((x)2


-  eq \f(5.4.3,6) ( 22 ( x3 +  eq \f(5.4,2) ( 2 ( x4 – x5


= 32 – 80x + 80x2 – 40x3 + 20x4 – x5


= 32 – 80 ( 0.01 + 80 ( (0.01)2



- 40(0.01)3 + 20(0.01)4 – (0.01)5, putting x = 0.01



= 32 – 0.8 + 0.008 – 0.00004 + --- leaving the terms beyond 4 decimal places



= 31.2080, upto 4 decimal places


(
(1.99)5 = 31.2080, upto 4 decimal places.
eq \o(((((,Ques(4) 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. 4
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(5) (1 + y)n is a binomial expression and the coefficient of its binomial expansion can be determined by the theorem of Pascal.
(Activity; page-208
a. 
Find the binomial coefficients for n = 6 and n = 7.
2
b. 
Find the expansions for n = 8 and n = 9. Expand the binomial expression for y = 2x and n = 6.
4
c. 
Find the approximate value of (2.982)6 up to 3 decimal places with the help of ‘b’.
4
Solution to the question no. 5
eq \o((,a)
The coefficients in the expansion of binomial expression according to the Pascal’s triangle is given below:
	n = 0 
	
	
	
	
	
	
	1
	
	
	
	
	

	n = 1
	
	
	
	
	
	1
	
	1
	
	
	
	

	n = 2
	
	
	
	
	1
	
	2
	
	1
	
	
	

	n = 3
	
	
	
	1
	
	3
	
	3
	
	1
	
	

	n = 4
	
	
	1
	
	4
	
	6
	
	4
	
	1
	

	n = 5
	
	1
	
	5
	
	10
	
	10
	
	5
	
	1



( If n = 6, the binomial coefficients: 1  6  15  20  15  6  1 (Ans.)

and if n = 7, the binomial coefficients: 1  7  21  35  35  21  7  1 (Ans.)
eq \o((,b)
By using the triangle law of Pascal,

(1 + y)8 = 1 + 8y + 28y2 + 56y3 + 70y4 + 56y5 + 28y6 

+ 8y7 + y8  (Ans.)

and (1 + y)9 = 1 + 9y + 36y2 + 84y3 + 126y4 + 126y5 

+ 84y6 + 36y7 + 9y8 + y9. (Ans.)

If y = 2x and n = 6, the binomial expression is (1 + 2x)6

( (1 + 2x)6 = 1 + 6(2x) + 15 (2x)2 + 20(2x)3 + 15(2x)4 

+ 6(2x)5 + (2x)6 


= 1 + 12x + 60x2 + 160x3 + 240x4 + 192x5 + 64x6 (Ans.)

eq \o((,c)
From ‘b’ we get,


(1 + 2x)6 = 1 + 12x + 60x2 + 160x3 + 240x4 + 192x5 + 64x6 


Here, 1 + 2x = 2.982


or, 2x = 2.982 – 1 = 1.982


or, x =  eq \f(1.982,2)  = 0.991


( x = 0.991


Now, putting x = 0.991 we get,


{1 + 2(0.991)}6 = 1 + 12(0.991) + 60(0.991)2 + 160(0.991)3 + 240(0.991)4 + 192(0.991)5 + 64(0.991)6

or, (1 + 1.982)6 = 1 + 11.892 + 58.925 + 155.719 + 231.476 + 183.514 + 60.621


or, (2.982)6 = 703.147


( (2.982)6 = 703.147 [up to 3 decimal places] (Ans.)
eq \o(((((((,Question(6) 128  eq \b(\f(1,2) + x2)7  and 128  eq \b(\f(1,2) – x2)7 are two expressions.
(Activity; page-211
a. 
Express the binomials in the form of (1 + ax2)n.
2
b. 
Expand the expressions by the help of Pascal’s triangle and binomial theorem.
4
c. 
Show that, the difference of (1 – 2x2)7 from (1 + 2x2)7 is always non-negative.
4
Solution to the question no. 6
eq \o((,a) 128  eq \b(\f(1,2) + x2)7 = 27  eq \b(\f(1,2) + x2)7 


=  eq \b\bc\{(2\b(\f(1,2) + x2))7 = (1 + 2x2)7 (Ans.)

and 128  eq \b(\f(1,2) – x2)7 = 27  eq \b(\f(1,2) – x2)7 


=  eq \b\bc\{(2\b(\f(1,2) – x2))7 = (1 – 2x2)7  (Ans.)
eq \o((,b)
From ‘a’ we get, two expressions are (1 + 2x2)7 and (1 – 2x2)7.


With the help of Pascal’s triangle,

(1 + 2x2)7 = 1 + 7 (2x2) + 21 (2x2)2 + 35(2x2)3 + 35 (2x2)4 + 21 (2x2)5 + 7(2x2)6 + (2x2)7 (Ans.)

With the help of binomial theorem-
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( (1 + 2x2)7 =  eq \b(\o(7,0)) (2x2)0 +  eq \b(\o(7,1)) (2x2)1 +  eq \b(\o(7,2)) (2x2)2 +  eq \b(\o(7,3)) (2x2)3 +  eq \b(\o(7,4)) (2x2)4 +  eq \b(\o(7,5)) (2x2)2 +  eq \b(\o(7,6)) (2x2)2 +  eq \b(\o(7,7)) (2x2)7

= 1.1 +  eq \f(7,1) (2x2) +  eq \f(7.6,1.2) (2x2)2 +  eq \f(7.6.5,1.2.3) (2x2)3 +  eq \f(7.6.5.4,1.2.3.4) (2x2)4 

+  eq \f(7.6.5.4.3,1.2.3.4.5) (2x2)5 +  eq \f(7.6.5.4.3.2,1.2.3.4.5.6) (2x2)6 + 1.(2x2)7

= 1 + 14x2 + 21.4x4 + 35.8x6 + 35.16x8 + 21.32x10 

+ 7.64x12 + 128x14

= 1 ( 14x2 + 84x4 ( 280x6 + 560x8 ( 672x10 + 448x12 

( 128x14 (Ans.)

With the help of Pascal’s triangle,


(1 – 2x2)7 = {1 + (– 2x2)}7

= 1 + 7 (– 2x2) + 21. (– 2x2)2 + 35 (– 2x2)3

+ 35 (– 2x2)4 + 21 (– 2x2)5 + 7 (– 2x2)6 + (– 2x2)7

= 1 – 7 . 2x2 + 21.4x4 – 35. 8x6 + 35.16x8 – 21. 32x10 + 7.64x12 – 128x14

= 1 – 14x2 + 84x4 – 280x6 + 560x8 – 672x10 – 448x12 + 128x14 (Ans.)

With the help of binomial theorem-


(1 – 2x2)7 = {1 + (( 2x2)}7

=  eq \b(\o(7,0)) (–2x2)0 +  eq \b(\o(7,1)) (–2x2) +  eq \b(\o(7,2)) (–2x2)2 +  eq \b(\o(7,3)) ((2x2)3 +  eq \b(\o(7,4)) (–2x2)4 +  eq \b(\o(7,5)) (–2x2)5 +  eq \b(\o(7,6)) (– 2x2)6 +  eq \b(\o(7,7)) (– 2x2)7

= 1.1 +  eq \f(7,1) (– 2x2) +  eq \f(7.6,1.2) (4x4) +  eq \f(7.6.5,1.2.3) (– 8x6) +  eq \f(7.6.5.4,1.2.3.4) (16x8) +  eq \f(7.6.5.4.3,1.2.3.4.5) (– 32x10) +  eq \f(7.6.5.4.3.2,1.2.3.4.5.6) (64x12) + 1.(–128x14)


= 1 – 14x2 + 84x4 – 280x6 – 560x8 – 672x10 

+ 448x12 – 128x24 (Ans.)
eq \o((,c)
From ‘b’ we get, (1 + 2x2)7 = 1 + 14x2 + 84x4 + 280x6 + 560x8 + 672x10 + 448x12 + 128x14 


and (1 – 2x2)7 = 1 – 14x2 + 84x4 – 280x6 + 560x8 

– 672x10 + 448x12 – 128x14 


( (1 + 2x2)7 – (1 – 2x2)7 


=
1 + 14x2 + 84x4 + 280x6 + 560x8 + 672x10 + 448x12 


+ 128x14 – 1 + 14x2 – 84x4 + 280x6 – 560x8 

+ 672x10 – 448x12 + 128x14 


= 28x2 + 560x6 + 1344x10 + 256x14 


= 4x2(7 + 140x4 + 336x8 + 64x12)


Here, for any value of x, the expressions 4x2 and 


(7 + 140x4 + 336x8 + 64x12) are non-negative number. 


( The result obtained by subtracting of (1 – 2x2)7 from (1 + 2x2)7 is always non-negative. (Shown)
eq \o(((((((,Question(7) The binomial formula of (1 + y)n is given below-

 (1 + y)n = 1 +  eq \b(\s(n,1)) y +  eq \b(\s(n,2)) y2 + ....... +  eq \b(\a(n,n – 1)) yn – 1 + yn 

(Activity; page-212
a. 
Expand (1 + x)8 up to 5 terms with the help of the above formula.
2
b. 
Find the coefficients of x3 and x6 by using –  eq \f(x2,4) in exchange of x in the expansion obtained from ‘a’.
4
c. 
Verify the expression obtained from 'b' by the help of Pascal’s triangle.
4
Solution to the question no. 7
eq \o((,a) 
Using y = x and n = 8 in the expansion of (1 + y)n we get, 


(1 + x)8 =  eq \b(\s(8,0)) x0 +  eq \b(\s(8,1)) x1 +  eq \b(\s(8,2)) x2 +  eq \b(\s(8,3)) x3 

+  eq \b(\s(8,4)) x4 + ........ (Ans.)
eq \o((,b)  By using –  eq \f(x2,4) in exchange of x in ‘a’ we get,


 eq \b(1 – \f(x2,4))8 =  eq \b(\s(8,0))  eq \b(– \f(x2,4))0 +  eq \b(\s(8,1))  eq \b(– \f(x2,4))1 +  eq \b(\s(8,2))  eq \b(– \f(x2,4))2 +  eq \b(\s(8,3))  eq \b(– \f(x2,4))3 +  eq \b(\s(8,4))  eq \b(– \f(x2,4))4 + ..........

 
It is seen that in the expansion of  eq \b(1 – \f(x2,4))8 , there is no term of x3. That is, the coefficient of x3 is 0 and the coefficient of x6 is –  eq \f(7,8)  (Ans.)
eq \o((,c)
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With the help of Pascal’s triangle we get,


 eq \b(1 – \f(x2,4))8 = 1 + 8  eq \b(– \f(x2,4) ) + 28  eq \b(\f(– x2,4) )2 

+ 56  eq \b(– \f(x2,4))3 + 70  eq \b(\f(– x2,4) )4 + .....


= 1 – 2x2 +  eq \f(7,4) x4  (  eq \f(7,8) x6 +  eq \f(35,128) x8 ( .............


( In the expansion of  eq \b(1 – \f(x2,4) )8, the coefficient of x3 is 0 and the coefficient of x6 is –  eq \f(7,8) .


( The exactness of ‘b’ is verified with the help of Pascal’s triangle.

eq \o(((((((,Question(8) (2 – x) and (1 +  eq \f(1,2) x)8 are two expressions. 
(Activity; page-213
a. 
Write down the expansion of the binomial expression (1 + y)n.
2

b. 
Expand the expression [1st expression×2nd expression] in ascending power of x.
4
c. 
Verify the expansion of ‘b’ by the help of Pascal’s triangle.
4
Solution to the question no.  8
eq \o((,a) Expansion of the binomial expression (1 + y)n is given below(
(1 + y)n =  eq \b(\s(n,0)) y0 +  eq \b(\s(n,1))y1 +  eq \b(\s(n,2))y2 +  eq \b(\s(n,3))y3 + .... +  eq \b(\s(n,n))yn 

(Ans.)
eq \o((,b) By using the binomial theorem we get, 

(2 – x)  eq \b(1 + \f(1,2) x)8 = (2 – x) 

[ eq \b(\s(8,0)) eq \b(\f(x,2))0 +  eq \b(\s(8,1))eq \b(\f(x,2))1 +  eq \b(\s(8,2))eq \b(\f(x,2))2 +  eq \b(\s(8,3))eq \b(\f(x,2))3 + eq \b(\s(8,4))eq \b(\f(x,2))4 +....]

or,(2 – x) eq \b(1 + \f(1,2) x)8 = (2 – x) 

eq \b\bc\[(1.1 + \f(8,1) . \f(x,2) + \f(8.7,1.2) . \f(x2,4) + \f(8.7.6,1.2.3). \f(x3,8)+ ........)
= (2 – x)(1 + 4x + 7x2 + 7x3 + ......)

= (2 + 8x + 14x2 + 14x3 + .........) + (– x – 4x2 – 7x3 – 7x4 – .....)
= 2 + 7x + 10x2 + 7x3 + ............

( (2 – x)  eq \b(1 + \f(1,2) x)8 

      = 2 + 7x + 10x2 + 7x3 + ..........  (Ans.)

eq \o((,c) 
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By using the Pascal’s triangle we get, (2 – x)  eq \b(1 + \f(1,2) x)8

= (2 – x) [1 + 8  eq \b(\f(1,2) x) + 28  eq \b(\f(1,2) x)2 + 56 eq \b(\f(1,2) x)3 
+ 70  eq \b(\f(1,2) x)4 + ....... ]


= (2 – x) [1 +  eq \f(8,2) x +  eq \f(28,4) x2 +  eq \f(56,8) x3 +  eq \f(70,16) x4 + ...... ]


= (2 – x) (1 + 4x + 7x2 + 7x3 +  eq \f(35,8) x4 + .....)


= (2 + 8x + 14x2 + 14x3 +  eq \f(35,4) x4 + ........ ) 


– (x + 4x2 + 7x3 + 7x4 +  eq \f(35,8) x5 + ...........)


= 2 + 7x + 10x2 + 7x3 +  eq \f(7,4) x4 + ............ which is similar to the expansion obtained by using the binomial theorem.

( The expansion is verified with the help of Pascal’s triangle.
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eq \o(((((((,Question(9) Pascal’s triangle:
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a. 
Find the values of x, y, z from the given information by the help of Pascal’s triangle.
2 
b. 
Expand (1 + t)8 by filling up some necessary next steps of Pascal’s triangle.
4 

c. 
Verify the experssion of ‘b’ by the help of binomial theorem.
4 

Solution to the question no. 9
eq \o((,a)
Pascal’s triangle:
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x = 3, y = 4, z = 6 (Ans.)
eq \o((,b)
Pascal’s triangle:
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With the help of Pascal’s triangle,

(1 + t)8 = 1 + 8t + 28t2 + 56t3 + 70t4 + 56t5 + 28t6 + 8t7 + t8

(Ans.)
eq \o((,c)
From the formula of binomial expansion we get,


(1 + x)n =  eq \b(\a(n,0))x0 +  eq \b(\a(n,1))x +  eq \b(\a(n,2))x2 + .....  eq \b(\a(n,n(1))xn(1 +  eq \b(\a(n,n))xn
(
(1 + t)8 =  eq \b(\a(8,0))t0 +  eq \b(\a(8,1))t +  eq \b(\a(8,2))t2 +  eq \b(\a(8,3))t3 +  eq \b(\a(8,4))t4 
+  eq \b(\a(8,5))t5 +  eq \b(\a(8,6))t6 +  eq \b(\a(8,7))t7 +  eq \b(\a(8,8))t8
= 1 + 8t + 28t2 + 56t3 + 70t4 + 56t5 + 28t6 + 8t7 + t8 

Which is equal to the expression obtained from ‘b’.
( The exactness of ‘b’ is verified.
eq \o(((((((,Question(10) (1 ( x)3 and (1 + 2x)3 are two expressions.
a. 
Write down the expansion of the binomial (1 + x)t.
2 
b. 
Expand the first and second expression with the help of cubic formula and verify it by the help of Pascal’s triangle.
4 

c. 
Expand (1 + x ( 2x2)3 up to x3 in ascending power of x and find the approximate value of the expression by taking x = 0.03 (since the value of x is so small, that the higher power more than x3 has been neglected).
4 

Solution to the question no. 10
eq \o((,a)
(1 + x)t =  eq \b(\a(t,0))(x)0 +  eq \b(\a(t,1))(x)1 +  eq \b(\a(t,2))(x)2 + ............  eq \b(\a(t,t ( 1))(x)t(1 +  eq \b(\a(t,t))(x)t  (Ans.)
eq \o((,b)
(1 ( x)3 = 1 ( 3x + 3x2 ( x3

(1 + 2x)3 = 1 + 6x + 12x2 + 8x3 (Ans.)

Pascal’s triangle: 
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(
According to the Pascal’s triangle,


(1 ( x)3 = 1 + 3((x) + 3.((x)2 + 1.((x)3



= 1 ( 3x + 3x2 ( x3  [which is similar to the previous expansion]


and (1 + 2x)3 = 1 + 3.2x + 3.(2x)2 + 1.(2x)3



= 1 + 6x + 3.4x2 + 1.8x3



= 1 + 6x + 12x2 + 8x3  [which is similar to the previous expansion]

eq \o((,c)
(1 + x ( 2x2)3 = (1 ( x)3 (1 + 2x)3

= [1 ( 3x + 3x2 ( x3] [1 + 6x + 12x2 + 8x3]


= 1 + 6x + 12x2 + 8x3 ( 3x ( 18x2 ( 36x3 + 3x2 + 18x3 ( x3  [up to x3 in ascending power of x]


= 1 + 3x ( 3x2 ( 11x3 (Ans.)

Taking x = 0.03,


(1 + x ( 2x2)3 = 1 + 3x ( 3x2 ( 11x3  [neglecting the higher power more than x3 , since the value of x is so small ]


= 1 + 3(0.03) ( 3.(0.03)2 ( 11(0.03)3

= 1 + 0.09 ( 0.0027 – 0.000297


= 1.092997 (Ans.)

eq \o(((((((,Question(11) It can be written from the binomial theorem(
(1+ y)n = eq \b(\s(n,0)) y0 + eq \b(\s(n,1)) y + eq \b(\s(n,2)) y2 +...+ eq \b(\a(n,n–1))yn–1 +eq \b(\s(n,n))yn
a. 
Expand (1–x)6 up to x2 by the help of the above formula.
2
b. 
Expand (1 + ax)6  up to x2 with the help of ‘a’ and expand  eq \b\bc\{(1 + (a –1) x –ax2)6  up to x2.
4
c. 
If the expansion of {1 + (a –1) x – ax2}6 is equal to 1 + 6bx, find the value of a and b.
4
Solution to the question no. 11
eq \o((,a)  Putting y = – x and n = 6 in the binomial theorem we get,


(1 – x)6
= 1 +  eq \b(\s(6,1))  ( –x) +  eq \b(\s(6,2))  (–x)2 +........



= 1 + 6 (–x) +  eq \f(6.5,1.2)  x2 + ........



= 1 – 6x + 15 x2 + ..... (Ans.)
eq \o((,b)
In the expansion obtained from ‘a’, putting ax instead of x we get-

(1 + ax)6
=1 +  eq \b(\s(6,1)) (ax) +  eq \b(\s(6,2))  (ax)2 + ...



= 1 + 6. (ax) + 15. a2x2 + ....



= 1 + 6ax + 15a2x2 + ....

So, {1 + (a –1)x – ax2}6
= {1 + ax –x – ax2}6
= {1 + ax –x(1 + ax)}6
= {(1 + ax) (1 –x)}6

= (1 –x)6 (1+ax)6

= (1– 6x +15x2 ( ...) (1 + 6ax + 15a2x2 + ....)

= 1+ 6ax +15a2x2 – 6x –36ax2 + 15x2 + ...

= 1 + 6x (a –1) + (15a2 –36a + 15)x2 + ......

= 1 + 6 (a –1) x + (15a2 –36a + 15) x2 +... (Ans.)
eq \o((,c)
According to the question, {1 + (a –1) x – ax2}6 = 1 + 6bx 


or, 1 + 6 (a –1) x + (15a2 –36a + 15) x2 + ... = 1+ 6bx


Equating the coefficients of x and x2 from both sides we get,


6(a –1) = 6b and 15a2 –36a + 15 = 0


or, b = a – 1 ..... (i) or, 15a2 ( 25a ( 9a + 15 = 0



or, 5a (3a –5) –3 (3a –5) = 0



or, (3a –5) (5a –3) = 0


( a =  eq \f(5,3) ,   eq \f(3,5) 

When a =  eq \f(5,3) , b =  eq \f(5,3)  –1 =   eq \f(2,3) 
[from (i)]


When a =  eq \f(3,5) , b =   eq \f(3,5)  –1 = –   eq \f(2,5) 
[from (i)]
( a =  eq \f(5,3) , b =  eq \f(2,3)  or, a =   eq \f(3,5) , b = –   eq \f(2,5)  (Ans.)

[image: image12.wmf] 
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eq \o(((((((,Question(12) For the different values of n, the coefficients of binomial expansion of (1 + y)n are :

The value of n binomial expansion  


Value of n
Co-efficient

	n = 0
	1

	n = 1
	1    1

	n = 2
	1    2    1

	n = 3
	1     3    3     1

	n = 4
	1    4    6    4    1

	n = 5
	1   5    10   10   5  1


a. 
For n = 5 and n = 6 , find the binomial coefficients.
 2 
b. 
By the help of coefficients, expand   eq \b(1 + \f(x,2))5   eq \b(1 – \f(x2,4))6  up to  x4 
4 

c. 
Find the value of (1.25)5 (.9375)6 by the help of value obtained from ‘b’.
4 

Ans.

a.
For n = 5, the binomial coefficient: 1  5  10   10   5  1

For x = 6, the binomial coefficient: 1  6   15   20   15    6  1

b.
1 +  eq \f(5x,2)  + x2 – 5eq \f(x3,2) –   eq \f(5,2)  x4 + ..............
c.
2.03125.

eq \o(((((((,Question(13) It can be written with the help of binomial expansion( 

(1+y)n = eq \b(\s(n,0)) y0 + eq \b(\s(n,1)) y + eq \b(\s(n,2)) y2 +...+ eq \b(\a(n,n –1)) yn–1 +  eq \b(\s(n,n)) yn 
a. 
Expand  (1 + x)6 up to x4 using formula.
2
b. 
Expand (1 + ax)6 up to x2  by the help of ‘a’. 


Expand (1 –x) (1 + ax)6  up to x2.
4
c. 
If the expansion of (1 – x) (1 + ax)6 is 1 + bx2, then find the value of a and b.
4
Ans. a. 1 + 6x + 15x2 + 20x3 + 15x4 + ...

b.
(1 + ax)6 = 1 + 6ax + 15a2x2 + .....


(1 –x) (1+ ax)6 = 1 + (6a –1) x + (15a2 – 6a)x2 + ....
c.
a =   eq \f(1,6) , b =  eq \f(– 7,12) 
eq \o(((((((,Question(14) The general form of binomial expansion is (x + y)n = xn +  eq \b(\s(n,1)) xn – 1 y +   eq \b(\s(n,2)) xn – 2 y2 +  eq \b(\s(n,3)) xn – 3 y3 + ..... + yn.
a. 
Write down the general term, in the expansion of  (x + y)n 
2
b. 
Find the fourth and fifth terms of   eq \b(ax – \f(b,x))n by the help of ‘a’. If the fifth term is x free, find the value of n.
4
c. 
If the value of fourth term is –10240, find the value of a and b, when a – b = 2 .
4

Ans. a. nCr xn – r. yr; 

b. – nC3 an – 3 b3 xn – 6, nC4 an – 4 b4 xn – 8 and n = 8; c. a = 4, b = 2
eq \o(((((((,Question(15) (x + y)n  is called the general form of binomial expression.
a. 
Write down the expansions of (x + y)n and (1 + y)n .
2
b. 
Find the expansion of   eq \b(p – \f(x,2))6  by the help of 'a' ‘a’.
4
c. 
If p = 1 , find the binomial expansion of ‘b’. Find the value of (.995)6 from the obtained expansion. 
4
Ans.

a.
(x + y)n = xn +  eq \b(\s(n,1)) xn–1y +  eq \b(\s(n,2)) xn–2y2 + ...... + yn

and (1 + y)n = 1 +  eq \b(\s(n,1)) y +  eq \b(\s(n,2)) y2 + ..... + yn
b.
p6 – 3p5x +  eq \f(15,4) p4x2 –  eq \f(5,2) p3x3 +  eq \f(15,16) p2x4 –  eq \f(3,16) px5 +  eq \f(x6,64) 
c.
1 – 3x +  eq \f(15,4) x2 –  eq \f(5,2) x3 +  eq \f(15,16) x4 –  eq \f(3,16) x5 +  eq \f(x6,64) 
and (.995)6 = 0.970

eq \o(((((((,Question (16) (2 + x) and  eq \b(1 + \f(x,2))8  are two binomial expression. 

a. 
Write down the binomial expansion of (1 + y)n .
2
b 
Expand the products of two expression up to x3 .
4
c. 
Find the value of 2.1 ( (1.05)8 by using the result obtained from ‘b’.
4
Ans.

a.  eq \b(\s(n,0)) y( + eq \b(\s(n,1)) y1 + eq \b(\s(n,2)) y2 + eq \b(\s(n,3)) y3 + ...... + eq \b(\s(n,n)) yn 
b.
2 + 9x + 18x2 + 21x3 + ..........
c.
3.101
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(
The algebraic expression consisting of two terms is called binomial expression.
(
Binomial expansion of (1 + y)n:


(1 + y)n = 1 + ny +  eq \f(n(n ( 1),1.2) y2 +  eq \f(n(n ( 1) (n ( 2),1.2.3) y3 + ..... + yn

Here, when n = 0 then (1 + y) = 1 + 0 + 0 ..... = 1 [number of term is1]


When n = 1 then (1 + y)1 = 1 + y + 0 ....... = 1 + y [number of terms is 2]


When n = 2 then (1 + y)2 = 1 + 2y + y2 + 0 ...... = 1 + 2y + y2 


[number of terms is 3]


In the expansion of (1+ y)n the number of term is (n +1)


i.e. number of terms is 1 more than that of the power.

(
Binomial coefficient: The coefficient of different powers of y is called binomial coefficients. One is considered as the coefficient of y .If we arrange the coefficients of the expansion of (1 + y)n  we get,                                                                        

	n = 0
	1

	n = 1
	1    1

	n = 2
	1    2    1

	n = 3
	1     3    3     1

	n = 4
	1    4    6    4    1

	n = 5
	1   5    10   10   5  1



It is observed that, the coefficients form a triangular shape. The technique of determining the coefficients of binomial expansion is used first by Blaise Pascal. So it is called Pascal’s triangle. We can easily determine the coefficients of binomial expansion by Pascal’s triangle.

(
In the expansion of (1 + y)n the terms are denoted by T1, T2, T3​, T4 .

(
Factorial of any number is the product all natural number starting from 1 upto that number.
(
Sometimes nCr can be written as  eq \b(\s(n,r))

nCr 
=  eq \b(\s(n,r)) 



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

 eq \b(\s(n,o)) 



= 1,  eq \b(\s(n,n)) 
= 1
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	Question No.

	(((
	1, 4, 5, 7, 11, 12, 17, 22, 33, 41-44, 55, 58, 59, 64, 65

	((
	6, 8, 9, 10, 19, 20, 24, 27, 35-37, 49, 54, 63, 67




Suggestions | Creative Broad Questions
	
	Question No.

	(((
	3, 6, 14, 15

	((
	2, 12, 13, 16, 18








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.














































































































Chapter Ten


Binomial Expansion
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Exercise Questions


( 7 Exercise Questions





Creative Multiple Choice Questions


67 Multiple Choice Questions ( 49 Simple Multiple Questions ( 06 Multiple Completion ( 12 Situation Set 


( 04 Board Questions ( 19 Cadet College Questions





French Mathematician, Blaise Pascal, (1623-1665) describes binomial theorem and expresses the binomial coefficients in the form of a triangle which is known as Pascal’s triangle.








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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Cadet Colleges questions are also important for your excellent preparation. They will help you to give a clear idea about the question as well as chapterwise 



          exclusive questions and answers. So, practice them with proper attention.
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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.







Creative Essay type Questions with Answers Based on Activity
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Pay your earnest attention to the topic-related information for 



          making your concept clear
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Cadet Colleges questions are also important for your excellent preparation. They will help you to give a clear idea about the question as well as chapterwise 



          exclusive questions and answers. So, practice them with proper attention.
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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.







Creative Questions with hints
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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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