Binomial Theorem

Question 1.

The number (101)100 — 1 is divisible by
(a) 100

(b) 1000

(c) 10000

(d) All the above

Answer: (d) All the above

Given, (101)199— 1 = (1 + 100)1%0 _ 1

=[190¢, + 199¢; x 100 + 199C, x (1002 + .......... +100¢, 50 % (1001907 — 1
=1+[19¢,; x 100 + 199¢C, x (1002 + .......... +100C, 50 % (100)1991— 1
=100C, % 100 + 199C, x (100)2 + .......... +100C, 0 % (100)190

=100 x 100 + 100C, x (10072 + .......... +100¢, 50 % (100)190

= (100)* + 100C, x (1002 + .......... +100¢, 50 x (100)190

=(100)2[1+199C, + .......... +100C, 50 % (100)°8]
Which is divisible by 100, 1000 and 10000

Question 2.

The value of -1° is
(a) 1

(b) -1

(©0

(d) None of these

Answer: (b) -1
First we find 10
So, 10=1
Now, -10 =-1



Question 3.

If the fourth term in the expansion (ax + 1/x)* is 5/2, then the value of x is
(a)4

(b) 6

(c)8

(d) 5

Answer: (b) 6

Given, Ty =5/2

= T3+1 =5/2

= 1Cy x (ax)"3 x (1/x)* = 5/2

= nCy x a3 x x™3 x (1/x)2 = 5/2
Clearly, RHS is independent of x,
So,n-6=0

=>n=06

Question 4.

The number 111111 .............. 1 (91 times) is
(a) not an odd number

(b) none of these

(c) not a prime

(d) an even number

Answer: (¢) not a prime
TI1111 .o 1 (91 times) =91 x 1 =91, which is divisible by 7 and 13.
So, it is not a prime number.

Question 5.

In the expansion of (a + b), if n 1s even then the middle term is
(a) (/2 + )™ term

(b) (n/2) term

(©) n'? term

(d) (/2 = DM term

Answer: (a) (n/2 + 1)th term

In the expansion of (a + b)»

if n is even then the middle term is (n/2 + 1)th term



Question 6.

The number of terms in the expansion (2x + 3y — 4z)" is
(a)n+1

b)n+3

(¢) {(n+1) x(n+2)}/2

(d) None of these

Answer: (¢) {(n+ 1) x (n+2)}/2
Total number of terms in (2x + 3y —4z)" is
— Il+3—lc3 i

— 1’1+2C2
={(n+1)x(n+2)}/2

Question 7.

If A and B are the coefficient of x" in the expansion (1 + x)2n and (1 + x)zn'1 respectively, then
A/B equals

(a) 1

(b) 2

(c) 12

(d) I/n

Answer: (b) 2

A/B=2Cy 2lc,

= {2n)!/(n! x n)}/{(2n - 1)!/(n! x (n—1!))}

= {2n(2n— D!/(n(n— 1! x n)}/{2n = 1)!/(n! x (n— 1!))}
=2

So, A/B=2

Question 8.

The coefficient of y in the expansion of (y* + c/y)° is
(a) 29¢

(b) 10c

(c) 10¢?

(d) 20c?

Answer: (c) 10¢?
We have,

Tpr1 = 2Cp X(y2)> T x (cly)f
= Tr+1 — Scr x y10-3r x cf



For finding the coefficient of y,

=210-3r=1
= 33r=9
=>r=3

So, the coefficient of y = 7C5 x ¢3
= 10¢®

Question 9.

The coefficient of x# in (372 - 3/)(2)10 is
(a) 405/226

(b) 504/289

(c) 450/263

(d) None of these

Answer: (d) None of these

Let x™* occurs in (r + 1)th term.

Now, Ty = 10C, x (3/2)10T x(-3/x2)"

= Tr+1 — IOCr « (3/2)10—r X(_3)r % (X)—2r
Now, we have to find the coefficient of x4

So, -2r=-4
=>r=2

Now, the coefficient of x# = 19C, x (3/2)10-2 x (-3)?
=10C, x (3/2)® x (-3)?

=45 x (3/2)8 x 9

= (312 x 5)28

Question 10.
If n 1s a positive integer, then 9ntl _ gy — 9 is divisible by

(a) 8

(b) 16
(c) 32
(d) 64

Answer: (d) 64

Letn =1, then

ontl _gn_9=9lfl _gx1_9=92_8_9=81_17=64
which is divisible by 64



Letn =2, then

Ol _8n-9=92"1_8x2-9=9"_16-9=729-25=704=11 x 64
which is divisible by 64

So, for any value of n, 9ntl _gn — 9 is divisible by 64

Question 11.
The general term of the expansion (a + b)” is

(a) Tryp =2C; x a" x b'
(b) Ty ="C, x af x BT
(€) Tyag ="C, P T

(d) Ty =Cp x ™ x bf

Answer: (d) T,y ="C, x a™" x b’
The general term of the expansion (a + b)" is
Ty =7Cp x @™ x b

Question 12.
In the expansion of (a + b), if n 1s even then the middle term is

(a) (/2 + )™ term
(b) (/2)™ term

(©) n'! term

(d) /2 — D)™ term

Answer: (a) (n/2 + 1)th term
In the expansion of (a + b)~,

if n is even then the middle term is (n/2 + l)th term

Question 13.

The smallest positive integer for which the statement 307l < 4n is true for all
(a)4
(b)3
(©)1
(d)2

Answer: (a) 4
Given statement is: 37! < 4n ig



Letn =1, then
3l gl =32 <4 =9 < 4is false

Letn =2, then
32l g2 =33 < 42 =27 < 16 is false
Letn =3, then
33Tl < 43 =34 < 43 =81 < 64 is false
Let n =4, then

3 < 4% =35 < 4% =243 < 256 is true.
So, the smallest positive number is 4

Question 14.

The number of ordered triplets of positive integers which are solution of the equationx +y + z =
100 is

(a) 4815

(b) 4851

(c) 8451

(d) 8415

Answer: (b) 4851

Given, x +y+z=100
wherex>1,y>1,z>1
Letu=x—-1,v=y—-1,w=z-1
whereu>0,v>0,w=>0

Now, equation becomes
utv+w=97

So, the total number of solution = 7*3-1C5 |

— 99C2

= (99 x 98)/2
— 4851

Question 15.

if n is a positive ineger then 23 — 7n — 1 is divisible by
(a) 7

(b)9

(c) 49

(d) 81

Answer: (¢) 49
Given, 2% —7n—1=2%"_7n— |
=8 —-7n-1



=(1+7)r-Tn-1

= {"Cy+°Cy 7+Cy 7>+ ........ +nC, 7" —Tn— 1
={1+7n+C, 7+ ........ +nC, 7" —Tn— 1
=0Cy T2+ ... +nC, T

=49("Cy+ ........ +nC,, 7%2)

which is divisible by 49

So, 23» — 7n — 1 is divisible by 49

Question 16.

The greatest coefficient in the expansion of (1 + x)!0 is
(a) 101/(5Y)

(b) 10!/(5!)?

(c) 101/(5! x 4!y

(d) 101/(5! x 4!)

Answer: (b) 10!/(5!)*
The coefficient of xr in the expansion of (1 + x)!¥ is 19C, and 1°C, is maximum for r =10/ =5

Hence, the greatest coefficient = 10C5
=10!/(5!)y

Question 17.

If A and B are the coefficient of xn in the expansion (1 + x)2n and (1 + x)zn'1 respectively, then
A/B equals

(a) 1

(b) 2

(c) 12

(d) I/n

Answer: (b) 2

A/B==C Ic,

= {2n)!/(n! x n)}/{(2n - 1)!/(n! x (n— 1))}

= {2n(2n - D)!/(n(n — 1)! x n)}/{(2n - 1)!/(n! X (n—1!))}
=2

So, A/B=2

Question 18.

(1.1)10000 jg 1000
(a) greater than



(b) less than
(c) equal to
(d) None of these

Answer: (a) greater than
Given, (1.1)10000 = (1 4 0,1)10000
= 10000¢ )+ 10000¢, (0.1) + 19090C, x (0.1)2 + other +ve terms

=1+ 10000 x (0.1) + other +ve terms
=1+ 1000 + other +ve terms
> 1000

So, ( 1.1)10000 is greater than 1000

Question 19.

If n is a positive integer, then (V3+1)* + (N3—1)> is
(a) an odd positive integer

(b) none of these

(c) an even positive integer

(d) not an integer

Answer: (¢) an even positive integer

Since n is a positive integer, assume n = 1

(V3+1p2+(\3-1)

=3 +2V3+ 1)+ (3 -2V3+ 1) {since (x + y)? = x>+ 2xy + y?}
= 8, which is an even positive number.

Question 20.
ify=3x+6x2+10x>+ .......... then x =

(a) 4/3 — {(1 x 4)/(32 x 2)}y> + {(1 x 4 x T)/(3*> x3)}y* — ...

(b) -4/3 + {(1 x4)/(32x 2)}y?*— {(1 x4 x T)/(32 x3)}y> + ........
(c)4/3+ {(1 x4)/(32x2)}y*+ {(1 x4 xT)/(32x3)}y*+.........
(d) None of these

Answer: (d) None of these
Given,y =3x + 6x*+ 10x* + ..........
=>1+y=1+3x+6x>+10x>+..........

=>1+y=(1-x)3

=>1-x=(1 +y)'1/3

>x=1-(1+yy3

= x=(1/3)y — {(1 x 4)/(32 x 2)}y* + {(1 x 4 x T)/(32 x 31)}y* —



