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Binomial Theorem
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Binomial Expression, Binomial Theorem, Pascal's triangle, Middle Term in The Binomial Expansion.

BINOMIAL EXPRESSION

An algebraic expression consisting of only two terms is called
a binomial expression. For example, expressions such as

4
x+a, 4x+3y, 2x- —
are all binomial expressions. y

BINOMIAL THEOREM

This theorem gives a formula by which any power of a
binomial expression can be expanded. It was first given by
Sir Isaac Newton.

Binomial Theorem for Positive Integral
Index

If x and y are real numbers, then for all n € N,
(x +y)n — ncoxnyO + nClxn—lyl + nszn—ZyZ

LA C Xy HC X0y (1)

e, (x+yy= i "C.x"y"
r=0

Here "C,, "C,"C,, ...
For the sake of convenience, we may denote "C by C -"C.

,"C  are called binomial coefficients.

n
may also be denoted as [;] .

SPECIAL CASES

1. Replacing y by —y in (1), we get
(x_y)n — nCO xnyO _nCl xn—lyl + nC2 xn—2y2

T E1D)C Xy ..(2)

2. Replacing x by 1 and y by x, we get
(I+x)y="Ci+"C x+"C,x*+...+"C x"

3. Replacing x by 1 and y by —x, we get
(1-xy'="C,~"C,x +"C,x*— ... + (= 1)""C x".

4. Adding (1) and (2), we get
(x+yy+@—yy=2"+"C,x" 2"+
"Coxt iyt L)
= 2 (sum of terms at odd places).
The last term is "C y" or "C | xy"~'according as n is
even or odd respectively.

5. Subtracting Eq. (2) from (1), we get
Gy =@=py=20Cx""y+"Cx" 3y +..)
= 2 (sum of terms at even places)
The last term is "C, | xy"~tor "C y"according as 7 is
even or odd respectively.

TRICK(S) FOR PROBLEM SOLVING

= The coefficient of (r + 1)th term in the expansion of
(1 +x)"is"C.
= The coefficient of x" in the expansion of (1 + x)"is "C.

QIMPOKTANT POINTS

= The positive integer n is called the index of the binomial.

= Number of terms in the expansion of (x + y)nisn + 1,
i.e., one more than the index n.

= In the expansion of (x + y)n, the power of x goes on
decreasing by 1 and that of y goes on increasing by 1 so
that the sum of powers of x and y in any term is n.
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s :

The binomial coefficients of the terms equidistant from
the beginning and the end are equal.

If n is odd, then number of terms in (x + a)n +

(x—a)nand (x + a)n— (x — a)nare equal to "

If nis even, then the number of terms in the expansion of
n—+2
2

(x +a)n+ (x—a)nare [ ] and that in the expan-

sion of (x + a)n— (x—a)n are [2]

xn + yn is divisible by x + y if nis odd as xn + yn = (x + y)
(xn="—xn "2y +xn 32— .. +yn")

xn —yn is divisible by x — y if nis even as xn —yn = (x —y)
(xn=" +xn?y + xn3y? + .. +yn")

The coefficient of xn™' in the expansion of (x + 1) (x +2) ...

(X + n) = M .
2
The coefficient of xn=" in the expansion of (x—1) (x—2)
n(n+1
oy = D
2

O o

Students are advised to remember the following values:

. . _n(n=1)
CO —1,C1—n, CZ—T,
C, = n(n—l)(n—Z)'
3!
e = nn—)(n-2)..(n—r+1
- r!
and "C =1.
Also, "C ="C for1<r<n.
i'e" nCO = nCn' nCT = nCn—W’ nCZ = ”Cn—Z’

i.e., coefficients of terms equidistant from the beginning
and end are equal.

S i(i—1D)"C = p(n—1)2r2
i=2

S i —1) (i —k+1)-"C, =n(n-1) .. (1—k+1)-

i=k
2n—k

i(nci)z =n- 2n71Cn71
1

n
i=

PASCAL’S TRIANGLE

The coefficients "C,, "C , "C,, ...

, "C or simply C, C,, C,

..., C are called binomial coefficients and they can be eval-
uated with the help of Pascal’s triangle as below:

Exponent of Binomial

Coefficients of successive
terms in Binomial Theorem

n=0 1
=1 11
") N
" X N NS 1
” NN NS
n=4 1 4 6 4 |
5 NN NN
n=
NANSN SN NS
n=06 1 6 15 20 15 6 1
I. Each row starts and ends in 1.
II. The coefficients of an expansion are obtained from
the coefficients of the previous expansion.
III. Each coeffcient is the sum of the two coefficients

which lie on either side of it in the previous row.

General Term in the Expansion of (x + y)"

In the binomial expansion of (x + y)", the (» + 1)th term
from the beginning is usually called the general term and it
is denoted by 7' _ ,1i.e.,

r+1°

—=n n—r
Tr+1 Crx y

SOLVED EXAMPLES

1. The sum of the coefficients in the expansion of

(14 5x—7x%)1% is
(A)1

(C) 23164

Solution: (D)

Putting x = 1 in (1 + 5x — 7x3)*', the required sum of
coefficients = (1 + 5 — 7)3165 = (— 1)3!65 =],

23165

-1

(B)
(D)

2 12
The 8th term of [3354-?] , when expanded in

ascending power of x, is

228096 228096
(A) — 5
X X
328179
©) 5 (D) none of these
X

Solution: (A)
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12
2
When [3x +§] is expanded, the power of x goes

on decreasing as the terms proceed. Hence, it is

2 12
expanded in descending powers of x. So [? + 3x] ,

when expanded, will be in ascending powers of x.

2 12 12-7
?*”] =" [3—] G

Now,tsin[
12! 2 Y
=15 (3 ) Y
_12x11x10x9x8 2.3’
5x4x3x2 x°

228096

3
X

. If 4 is the sum of the odd terms and B the sum of even
terms in the expansion of (x + @), then 4> — B*> =

(A) (& +a’) (B) (*—a?y

©)2(x*—aY)" (D) none of these

Solution: (B)

We have,

(x+ay ="C,x"+"C, 1 a +C, X2 g2
+Cx"Pad+ . +C x"
=(Cyx"+"C,x"?a’+..)
+(Cxta +Cox P a+ L)
=A+B

(x—ay = nCOxn _ncl a4 nC2 X242
—"C,x"Pa+ L +C (1) a
=(Cyx"+"C,x"?a’+..)
—("C)x"ta' +Cox" P ad + L)
=A-B
A*—B*> =(A+B)(A-B)=(x+a) (x—a)

=(x2_a2)n

10
1
. The 7th term in [;"’yz] , when expanded in

descending power of y, is
2

210 Yy
@ 3 ® 570
(c) 210y? (d) none of these
Solution: (C)

10
1
When [—+ yz] is expanded, the powers of y go on
y
increasing as the terms proceed. Hence it is expanded
10
1
in ascending powers of y. So [ »? +—] , when
y

expanded, will be in descending powers of y.

. o o | = ~ 10x9%8x7
ence, £, = PG 07 () T axaxaxi
=210y? )
1
. The term independent of x in (1 +x)” |1+ ;J is
(A) m+nCm (B) m+nCn
(€)= rC (D) none of these
Solution: (B)
We have,
1) x+1)
+ )" 1 + — — + )"
(1+2) x} (1+2) x}
1+x m-+n
= % =x"(1+xy""
Required term independent of x = coefficient of
x%in
x"(L+x)"*" = coefficient of x" in (1 +x)"*"

:m+nC
n

. The coefficient of x** in the expansion

100
Z 100 Cm (x _ 3)1007m 3 2m iS

(A) 10?547 (B) ‘0‘1)553
(C)_ C53 (D) - CIOO

Solution: (C)

100

We have, Z 100 Cm (x _ 3)100*»’1 . 2m

m=0
=(x—3)0+ 100C1 (x—3)”- 2!
+ IOOC2 (X _ 3)98 . 22 + ...+ IOOCIOO 2100
= [(X— 3) + 2]100 — (X _ 1)100 — (1 _x)l()o
coefficient of x** = 'C,, (- 1)® = -1"C,

. The coefficient of x" in (1 +x)" + (1 +x)" "'+, ..., + (1

+x),m<nis
(A) nCﬂZ

(C) "+'C

m+1
Solution: (C)
The coefficient of x_in
A+x)"+ A +x)" '+ +x)" 2+ .. +(1+x)
="C +"*C +"7C +..+"C,
=mic o +rtC 4 C L+ C)
( mCm :m+1cm+1 - 1)
=neC o A o+ +C)

(B) "C, .,
(D) none of these

m+1 .
. n n —n+t
G GG, =0
—m+ n —n+
Cm+1+"'+Cm Cm+1'

. The coefficient of x* in the expansion of (1 —x + x?)® is

(A) 50 (B) —50
(C) 68 (D) none of these
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Solution: (B)
1-x+x)=[1-x(1-x)°
=9C,—°C,x (1 -x)+°C,x* (1 —x)
—°C,x* (1 -x)* + ... to 7 terms
=9C,—°C,x (1 -x)+°C,x* (1 -2x +x?%)
—°C, x* (1 =3x+3x*—x*) + ... to 7 terms
= Coeflicient of x’ = — 2 - °C, — °C, (collecting coef-
ficients of x* from each term)
6! 6!

©T2r41 313!

9. The value of x in the expression (x4 x"®°*), if the
third term in the expansion is 10,00,000, is
(A) 107! (B) 10'

(C) 10*5/2 (D) 105/2
Solution: (B, C)
Putlog x=z
Then, given expression = (x + x%)°.
Now, 7, =°C, x* (x*)* = 10x*"* = 10°
x3 +2z — 105
Taking log, we get
(3 +2z) log,,x=5log, 10
= (3+2z)z=5 or 222+3z-5=0

= (z—l)(22+5):0:z:1,—%

log,,x=1or— % x=10"or 102,
10. The val f"c1+£+"c5+ i
. e value o > ) 5 BESTS
2" —1 2" +1
(A) (B)
n n
2" —1 2" +1
C D
© n+1 (D) n+1

Solution: (C)

The rth term of the given expression is
"C

T = 2r—1
' 2r
. nC 1 n+1C
Since r+1. ., = n_—H 1
"C I,
T= "1 = ——. HCzr
2r n+1
G L6 G
2 4 6
1

zn_—H(n+1C2_~_n+lC4+".)

1 (2n+l—17
n+1
2" —1

n+1

n+1CO)

11. The coefficient of x° in the expansion of
(1+x%)° (1 +x)*is
(A) 40
(C) -50
Solution: (D)

We have, (1 +x?)° (1 +x)*

=(1+°C, x¥*+°C,x*+..)(1 +C x

+1C, X +4C, ¥ +4C, x*)

=(1+5x2+10x* + ...) (1 +4x + 627 + 4x> + x%)
The term giving x° in the above product is

(5x%) (4x%) + (10x*) (4x) = (20 + 40) x> = 60x°
Hence, the coefficient is 60.

(B) 50
(D) 60

12. If (1 +x-2¥°)°=1+ax+ax*+..+a,x", then
a,ta,ta+t.. ta,=

(A) 21 (B) 11

(C) 31 (D) none of these
Solution: (C)

Given

(1 +.x —27)°=1+ax+tax*+.. +ayx"
Putting x = 1, we get

0=1+a +ta,+..+a, (1)
Putting x =— 1, we get
64=1-a +a,—..+a, ..(2)

Adding Eq. (1) and (2), we get
64=2(1+a,*a,+..)
a,va,*ta,+..+ta,=3l1

13. If 7' is divided by 25, then the remainder is

(A) 20 (B) 16

(©) 18 (D) 15

Solution: (C)

We have, 7'% =7(49)°! =7 (50 — 1)
=7(50°" =°'C, 50 +°'C, 50 — ... - 1)
=7(50°" =°'C, 50 +3'C, 50 — ...) - 7+18-18
=7(50°" =°'C, 50 +3'C, 50 — ...) - 25+ 18
=k+ 18 (say) Q kis divisible by 25,
remainder is 18.

14. The sum of rational terms in the expansion of
(\/5 +315)10 §g
(A) 31
(C) 51

(B) 41
(D) none of these



15.

16.

17.

Binomial Theorem 9.5

Solution: (B)

(r + 1)th term in the given expansion is given by
0-r  r wherer=0,1,2,..,10

t — 10

r+l Ty 2 35 ’
For rational terms
r =amultiple of 5=0, 5, 10...(1)
10— =amultipleof2=0,2,4,6,8,10 ...(2)

From Eq. (1) and (2) possible values of  are : 0 and 10
sum of rational terms

= tl + t“ = 1()C0 (\/5)1() (31/5)() + 1()C10 (\/5 )() (31/5)10
=2°+3=32+9=41

In the expansion of (x + a)" if the sum of odd terms be
P and the sum of even terms be Q, then 4PQ =
A)xt+a)—(x-a)r B) x+a)+(x-a)
©) x+a)—(x—a)™ (D) none of these

Solution: (C)
We have,
(X + a)n =x"+ nC’1 xn—l a+ nCz xn—Z aZ

+1Cx" P ad
— n n n—2 2 n n—1
=@ +rCx'rad+ L)+ (Cixla
+Cx" P ad L)
=P+Q

o (x—a)'=P - Q, as the terms are alternatively pos-

itive and negative.
4PO=(P+ QP —(P-0y=@x+ta)"—(x—ay

IfC,, C,C,, ..., C, are the coeflicients of the expansion

n C

of (1 + x), then the value of > —— is
o k+1

2" —1
(A)0 (B)
2n+l _1
(©) (D) none of these
n+1

Solution: (C) " 1

Here,z = r+rl = -"C.

.nt+l

r+1
. ntl . ~ G
Putting » =0, 1, 2, ... n and adding, we get Z Kl

0

(n+lC1 +n+1C2 +n+1C3 + ... +n+1Cn+1)

n+1
— 1 (2n+17n+1C): 2n+1_1
n+l1 0 n—+l1

The value of
(18 +7° +3-18-7-25)

3° +6-243-2+15-81-4+20-27-8+15-9-16 +-6-3-32 + 64

(A0
©) 2

(B) 1
(D) none of these

18.

19.

20.

Solution: (B)

The numerator is of the form

@+ b*+3ab (a+b)=(a+b)

where a =18 and b =7

-~ Numerator = (18 + 7)* =253,

For denominator, 3'=3,32=9,33=27,3*=81,3° =243
°C,=6,°C,=15,°C,=20
°C,=°C,=15,°C,=°C,=6,°C,=1
denominator = 3¢ +°C 3°-2' +°C, 3% . 22
+0C, 322 +9C, 3224 +°C,3-2°+°C, 2°

This is clearly the expansion of

(3+2)=5¢ = (25)°
Numerator _ (25)3 _q
Denominator (25)°

Larger of 99°° + 100°° and 101 is

(A) 101%° (B) 99+ 100%°
(C) both are equal (D) none of these
Solution: (A)

We have,
101%° = (100 + 1)*
=100+ 50 - 100% + % - 100% + ...

and 99%= (100 — 1)

=100 —50 - 100* + 29°49 100% _ ..
1.2

50-49-48

Subtracting, we get

1010 —99*=2(50 - 100* + x 100Y7+..)

=100%+2 -

30-49:48 16047+ . > 100%

2-3

Hence, 101°° > 99% + 100
Foralln e N, 2% —15n — 1 is divisible by
(A) 225 (B) 125
(C) 325 (D) none of these
Solution: (A)
We have, 2% = (2% = (16)" = (1 + 15)"

27 =1+"C - 15+"C, 15 +"C, 15’ + ...
= 2" 1-15n=15("C,+"C,- 15+ ..)

=225 K, where K is an integer.
Hence, 2* — 15n — 1 is divisible by 225.

When 5% is divided by 13, the remainder is

(A) 8 B) 9

(©) 10 (D) none of these
Solution: (A)

We have,

5§99 = 53 5% = (125) (625)*

=[13 x 9+ 8] (1 +48 x 13)*

= (13 9+8) [1+C, x (48 x 13)
+UC, (48X 13)2 +..+ (48 x 13)]
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21.

22.

23.

= 8 + terms containing powers of 13.
Hence remainder = 8.

The last digit of the number (32)*? is
(A) 4 (B) 6
)8 (D) none of these

Solution: (B)
(32)2=(2+3 x 10)*
=232+ 10k, where ke N
Therefore, last digits in (32)* = last digit in (2)*
But2!=2,22=4,23=8,2=16,2°=32
22=(2%%.22 =(32)°-4=(2+30)°-4
=R2°+10rn4,re N
Last digit in 232 = last digit in (2)° - 4 = last digit in
4x4=6
Last digit in (32)* = 6.

If(1+xy=C,+C x+C,x*+..+ C x", then

2C+22Q+23&+ +2n+1 C” —

n+l
3n+l_1 3"_1
A B
(W) = ®) —
3n+2_1
C D) none of these
© p— (D)

Solution: (A)

We have,
tr+1:2r+1 CV :2r+1_ 1

r+1 n+1
Putting »=0, 1, 2, ..., n and adding, we get the required
sum

. n+lCr+1

_ 1 (2.n+1C1+22.n+1C2+.”+2n+1.n+lCn+l)
n+1
n+l1
= 1 [(1+2)n+1_n+1co]= 3 _1‘
n—+1 n—+1

For integer n > 1, the digit at units place in the number
100

i+ 2% s
(A)O B) 1
(C) 2 (D) 3

Solution: (A)
Since the digit at units place in each of 5!, 6!, ..., 100!
isOand 0! + 1! + 2! + 3! + 4! =34,

100

therefore the digit at units place in Zr Vis 4.
r=0

Now, 2 =2% ke N (2" is a multiple of 4 form n > 1)

24.

25.

26.

27.

The digit at units place in 22 = 2% = (16)"is 6.
100

Thus, the digit at units place in Zr '+27 so.
r=0

When 3262 is divided by 7, the remainder is
(A) 4 B) 6
(©) 8 (D) none of these

Solution: (A)

(32)32 — (25)32 = D160 — (3 _ 1)160
- 160COI36;60 _ 160Cl,163:)159 0
T HOC 3 HI0C -3

=3k+ 1, where ke N
Now. 32(32)(32) — (32)3k+1 — (25)3k+1 = DIsk+5

= 23(5k+ 1)_22 — (23)5k+ 1,4

= 4(7 + )%+

N 4[5k +5‘k€? 75k+ 1 +5;it ICI 75k 0

Tt C5k7+ C5k+1'7 ]

=4(7n+ 1), wheren e N

=28n+4. .
Therefore, when 32(32>( ' is divided by 7, the remain-
deris 4.

The number of non zero terms in the expansion of

(1+32x) +(1-32x)" is

(A)9 B) 0

©) 5 (D) 10

Solution: (C)

In the expansion of

(1+32x)°+(1-32x)

2nd, 4th, 6th, 8th and 10th terms get cancelled.
Number of non-zero terms in

2[°C,+°C, (3\2x )+ ... +°C, (32x )] is 5.

The expression [x + (x* = DY + [x = (x* = )] is a

polynomial of degree

(A)5

€7

Solution: (C)

[x+ (x3 - 1)1/2]5 +[x— (x3 o 1)1/2]5
=2[PC, X +°C, ¥ (¥ = 1) +°C, x (¥ — 1)’]
=2 [x°+10x* (x* — 1) + 5x (x* — 1)7]
=5x7 + 10x% + x5 — 10x* — 10x° + 5x

which is a polynomial of degree 7.

(B) 6
(D) 8

The value of x, for which the 6th term in the expansion
7

of 210g2\/(9‘1+7) + 1

is 84, is equal to
1 X1
glogz(3 +1)



28.

29.

30.
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(A) 4

© 2

Solution: (C,D)

The given expression
1

(B) 3
(D) 1

9)(—] _|_7 +

Given, T, = 84

= C, (W)”[

375 l+1)1/5] :84

1
+7) ———— =84
) (3):71_’_1)

O-l+T7=43"1+1)

3% -12-3+27=0

(3*-3)(3-9=0

3F=3,9=x=1,2

When 3% is divided by 80, the remainder is

(A)3 (B) 4

) 6 (D) none of these

Solution: (A)

We have, 3%7 = 3%9.3 =3(81)°=3(80 + 1)
=3(°C,-80° +°C80° + ... +°C))

Thus, when 3% is divided by 80, the m remainder is 3.

7C5 (9xf 1

tuesy U

If the second term in the expansion g+ a ] is
~1
p a
144°?, then the value of — is
2
(A) 8 (B) 12
(C) 4 (D) none of these
Solution: (C)
Given : T, = 14a°”
1
= nCl (al/l3)r171 . [ _al/zJ — 14a5/2
a
= n-am V3. 532 =144
= n-a" V¥=14a=>n-a" W3 =14
= n=14
n 14C
C3 14_3 =4
"C, G

The number of irrational terms in the expansion of
(41/5 + 71/10)45 is
(A) 40

(C) 41
Solution: (C)
Total number of terms in the expansion of

(B) 5
(D) none of these

31.

32.

33.

(475 + 7195 545 + 1, ie., 46.
The general term in the expansion is

— 45 a5—r . r
+1 C

) r 4 5 710
T ., isrational if » = 0, 10, 20, 30, 40.
Number of rational terms = 5.
Number of irrational terms = 46 — 5 = 41.

In the expansion of (1 +x +x* + x*)!, the coefficient of
x*is
(A) 40C4
(©) 210
Solution: (D)
(I+x+x°+xH0=[(1+x) (1 +xH)]°
=(1+x)°(1 +x%)"°
=(1+1°C x+"C,x* +1°C,x* +°C, x* ...)
X (1+1°C X +1°C, x°...)
Coefficient of x* = ("°C)) ("°C)) + '°C,

(B) IOC’4
(D) 310

~100+ 10287 _1004210=310
1.2:3-4
IfA = ZnCO.ZnC1 + Z"C1 2”*1C1 + 2”C2 2”’2C1 + ..., then A
1S
(A) 0 (B) 2
(C) n2> D) 1

Solution: (C)

A = coeff. of x in [*"C(1 + x)*
+2C (1 +x) '+ )]
= coeff. of x in (1 + (1 + x))*
= coeff. of x in (2 + x)*

2n
= coeff. of x in 2% |1 + g} =n-2"

The greatest integer which divides the number
1011 — 1 is

(A) 100

(C) 10000

Solution: (C)

By Binomial theorem

(B) 1000
(D) 100000

(n-=1

(1+x) = 1+nx+n 3 X+ x"

n(n—1) X2 ..
2
J=p2+ M=
2
n(n—1)
2

or (1+x)y—1=nx+ X

Ifx=n (1+n)y-

(1+ny - et n"?
Put n»=100,

(1+100)'°—1=(100) [1 +

1=n? ll—l—

—100(120_1) ot 10098}
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34.

3s.

36.

100x99

(101)1%9 — 1 = (100)? {1+ et 100"’8]

Clearly (101)! — 1 is divisible by

(100)*>  =10000 .
If x” occurs in the expansion of [x2 + —] , its coeffi-
cient is *
(A) "Cony ®) "Cuy
3 3
2n
© Conyp (D) none of these

3
Solution: (A)
Let ¢, contains x”. .
1
Then, 7, =C, () [‘] =gy
x

4n-3r=p; or r= An—p

2nC

4n—p
3

Given positive integers » > 1, n > 2 and the coeffi-
cients of (3r)th term and (» + 2)th term in the binomial
expansion of (1 + x)*" are equal, then r =

Hence, the coefficient of x? =

n n
(A) % n even (B) 5

C)n (D) 1
Solution: (A)

We have, t, =»C,  xr!
and tr+2 :2”Cr+|xr+1

Given, nC =2

3r—1 r+1
= 3r-l=r+lL,orGr-1)+@+1)=2n
= 2r=2;o0r4r=2n
n

2
But 7 is a positive integer greater than 1. So the value

= r=1 (impossible); or r =

of ris " provided n is an even integer (> 2), other-

wise 7 has no value.

If the last term in the binomial expansion of

logs 8

1 n 1 3
N2 ——| is |77 = th i
[ } is [3.3 /—9] , then the 5" term is

V2

(A) 2-1°C, (B) 4-1°C,

")
© 3 G (D) s

Solution: (D)

The last term of [%E ——

37.

R

n/2 1 log3 8 5
- — 532
/3
35

of

-1y

|

= n=10

ol

—_—

1
2
1 10
Therefore, 5th term in [3/5 — —] is
V2

o

= 10C4 ) (4)i - 1°C4= IOC()

[C N

N | —

T =T

5 4+1

If(l1-x+x)=a,+a x+ax+..+a, x, then

a,*a,+a,+..+a, isequal to

1 1-3"
A)3n®+ — B
(A) 3 (B) 2
3" —1 3" +1
©) D) 3
Solution: (D)
Putting x = — 1, 1 successively in the given equation

and adding, we shall get the result.

Method for Finding the Independent Term
or Constant Term

StepI Write down the general term in the expansion of

Step 11

Setp 1T

(x+a)ie., (r+1)thterm

=t,="Cx7a

Separate the constants and variables. Also group
them separately.

Since, we need to find the term independent of x in
the given binomial expansion, equate to zero the
index of x and accordingly we will get the value of
for which there exists a term independent of x in the
expansion.

Greatest Term (Numerically) in the
Expansion of (1 + x)"

Method 1

1.
2.

3.

Let T (the rth term) be the greatest term.
Find 7T _, T, T, from the given expansion.

T T
Put —/— >1and —
r+l1 r—1
ity from where value or values of  can be obtained.

> 1. This will give an inequal-
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4. Then, find the rth term 7 which is the greatest term.
Method 2
(n+1)[ x|
1+ x|

2. If kis an integer, then 7, and T,
are greatest terms.

3. If k is not an integer, then 7/, is the greatest term,
where (k) is the greatest integral part of £.

TRICK(S) FOR PROBLEM SOLVING

To find the greatest term in the expansion of (x + y)”, write

1. Find the value of k =

., are equal and both

y n
x+y)y =x [14‘;] and then find the greatest term in

]

SOLVED EXAMPLES

38. The greatest term (numerically) in the expansion of

(2 +3x)°, when x = % , 1

5x3" 5%3"
A B
(A) 5 (B) 5
7x3"
(©) 5 (D) none of these
Solution: (C)
We have,
3x) 9Y 3
(2+3x)°=2°[1+—| =2° |14+~ ['.'x:—]
2 4 2
x(n+1)
T
9
—1(9+1
2o+
9
= []—H =N _¢12 # Integer
4 13 13
The greatest term in the expansionis 7, =T, =T,

Hence, the greatest term = 2° - T,

96
=2 T6+1:29'9C6 [Z]

6
4 1.2.3 2 2

39. The greatest term (numerically) in the expansion of

1
(3 —5x)""'when x = 3 is

(A) 55 x3° (B) 46 x 3°

(C) 55 x 3¢ (D) none of these
Solution: (A)

We have,

11 11
G-syn=3n[1-2%| =3nf1-1 [-.-x:l]
3 3 5

REICSE
" D) [ <ﬁ

3
1
”—3‘](11“)
- =3

EE

The greatest terms in the expansion are 7, and T,
Greatest term (when r = 2) = 3" | T,

1 2
11(:«2 [_g]

+1‘

_gn |10 1

=3 X—|=55x3°
29

and greatest term (when r=3)=3!"|T
11-10.9 1

3+1 |
3
1
llc3 [_5] %
1.2-3 27
From above, we see that the values of both greatest
terms are equal.

=3l — Il =55 x 3°

MIDDLE TERM IN THE BINOMIAL
EXPANSION

The middle term in the binomial expansion of (x + y)"
depends upon the value of n.
1. If n is even, then there is only one middle term i.e.

[E+l] h
2 th term.

2. If n is odd, then there are two middle terms, i.e.,

n+1 n+3
B th and 5

] th terms.

IMPORTANT POINTS

= When there are two middle terms in the expansion, their
binomial coefficients are equal.

= Binomial coefficient of the middle term is the greatest
binomial coefficient.
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SOLVED EXAMPLE

2n
40. The greatest coefficient in the expansion of [x + ;]

is
3. —_1.2" 2n!
(A) 1-3 5...(31 1)-2 (B) W
n! .
© [Z]' (D) none of these

Solution: (A, B)
Since the middle term has greatest coefficient,
.. greatest coefficient = coefficient of the middle term

—u0 = (2n)!
" nln!
_ 20(n—1D)(2n—2)(2n—3)..4-3-2.1

n'n!

[(2n:— D(2rn—3)..3-11[2n(2n—2)(2n—4)...4-2]
n'n!
_[1:3-5.2n-D]2"[n(n—1)(n—2)..2-1]
n'n!

_1:3.5.2n-1)2"n! _ 1.3-5..(2n—-1)2"
n'n! n! )

pth Term from the End in the Binomial
Expansion of (x + y)"

pth term from the end in the expansion of (x + y)" is
(n — p + 2)th term from the beginning.

Properties of Binomial Coefficients

In the binomial expansion of (1 + x)", the coefficients "C,,

"C,,"C,, ..."C are denoted by C,, C|, C,, ... C, respectively.
1. If n is even, then greatest coefficient = "C,,

2. If n is odd, then greatest coefficient is "Cyyn OF
nC(n+1)/2'

3. C,+C, +C,+..+C =2

4. C,+C,+C,+..=C +C,+C +...=2""
5. C,-C+C,-C,+C,—...+(=1)'C =0
(2n)! .,

(n!)z = ”Cn

6. C;+Cl+C; +..+C: =
7. Co—Cl+C; —C +...
0, if n is odd
~|(=p"."¢,,,,if nis even

8. C,C,+C,C,+C,C,+..+C,  C ="C_

1

9. cc+CC,  +..C C =>C or>™C
10. C, +2C,+3C, +..+n.C =n.2"'
11. C-2C,+3C,-..=0
12. C +2C +3C,+...+(n+ 1)C = (n+2)2""

Properties of "Cr
IfO<r<mn,n re N,then

Lr-"C=n-""'C_|

2 nCr _ n+1Cr+1

T+l n+1

3.0c=2rm1C

r
4 'C, _n—r+l
) nCr—l r
nCr r+1
5. % = 6. "C_ +1"C =""1C
C. n—r r=1 r r

7. ”CX:”Cy:>x:yorx+y:n

8. C="C .

n/2if nis even
9. "C is greatestifr=1n—-1 n+1

10.

if nis odd

or

Thus, if n is even, the greatest coefficient is "C , and

if n is odd, the greatest coefficient is ncn;l or Caii ,
2 2

both being equal.

The greatest term in (1 + x)* has the greatest coeffi-
ent if n e P +1

cient 1 n+1 X P

TRICK(S) FOR PROBLEM SOLVING

1.

The number of terms in the expansion of (x + y + z)”,
(n+1)(n+2)
—2 .

The number of terms in the expansion of (x +y + z + w)",

n+1D)(n+2)(n+3)

where n is a positive integer, is

where n is a positive integer, is

6
Coefficient of X" ¥™ 2" in the expansion of (x +y + z)"is
n!
W wheren=n_+n, +n,

In the expansion of (x, + x, + ... + x)", the sum of all
the coefficients is obtained by putting all the variables xi
equal to 1 and it is equal to kn.

Coefficient of xm in (1 + x)” (m, rand n € N) is zero, if
m is not an integral multiple of r, e.g., coefficient of x'°®
in the expansion of (1 + x3)4000 is O as 1000 is not an
integral multiple of 3.
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SOLVED EXAMPLES

41.

42.

Thevalueofc__i_f_c__&_'_ %
is 1.3 23 33 43 (n+1)-3
1
)_
3(n+1) ® n+1
3
) — D) none of these
© — (D)

Solution: (A)
We have, (1 +x)'=C +Cx+Cx*+ ..+ Cx"
Integrating both sides w.r.t. x form —1 to 0, we get

0 0
f(1+x)"dx _ f(c0 FCx+ O+
-1 -1

+C x")dx
nt1]° 2 nr1)?
a+o" 0 _ cosx—l—clx +.-.+C"x
n+1l | 2 n+1
¢ cC C, 1
C——+—=+ .+ (-1
Ty R R
The given expression = 1[C0 — g + & — ]
3 2 3
Lt 1
3 n+ 3(n+1)

If(1+xy'=C,+C x+C,x*+..+C x",then
cc,+cc+CcC+..+C C =

(2m)! (2n)!
) (n!)’ ®) (n=Dl(n+1)!
© _ @t (D) none of these
(n—2)!(n+2)!
Solution: (C)
We have,

(1+x)y=C+Cx+C,x¥*+C,x*+C,x*+ ...
+C ,x" 2+ C x '+ Cox (1)
and(x+1y=Cx"+C x" '+ Cx" >+ C,x"°
+C,x"t+ .+ C X+ C x+C ..(2)
MultiplyingEq. (1)and(2)andequatingthecoefficientsof
, we get
CC +CC+CC+..+C  C
= the coefﬁcwnt of X""%in (1 + x)z”
B (2n)!
=2 (p=2)(n+2)!

—2n

43. If(1+xy=C,+C x+C,x*+ ...+ C x', then
¥ (G +C)

0<i<j<n
(A) (n—1)-2C +2%
(C) (n + 1) . 2)1Cn + 22n

Solution: (A)

(B) n-*C +2*
(D) none of these

22 (CH+C)2 i =0,1,2,., (1)
j=12,3,..,n
andi<j

=n(Cy+Cl+..+C2)T2XEC C 0<i<j<n
:n-z”Cn+[(C0+Cl+...+Cn)2
—(C+C! +..+C)]
:n.ZnCn_;’_(zn)Z_ZnCn:(n_l).2nCn+22n

4. If (1 +xy=C)+Cx+ ..
i i (C, +C)) isequal to

r=0s=0
(A) (n+ 127! (B) (n+1)2"
(C) n2n*! (C) none of these

Solution: (A)

ZZ(C +C) - ZZC +ZZC

r=0s= r=0s= r=0s=
_Z;[Zc +ZO ZC

= 22” + 22"
s=0 r=0

(n+1)2"+(m+1)2"
=(n+1)2"!

45. 1f (1 +xy=C, + C, + ..

22 (C +C) is equal to
0<r<s<n
(A) n2" (B) 2n+!
(C) (n—1)2" (D) none of these

Solution: (C)

ZZ(C +C)

r=0s=

—Z(C +C)+2> > (C, +C)

0<r<s<n

Zc +2> 3 7(C, +C)

0<r<s<n

= (n+1t=

+ Cx", then the value of

+ Cx", then the value of
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= (+1)21=22"42) Y (C, +C)

0<r<s<n
= 2. 2(CHC) =(n-1y
0<r<s<n
46. The sum of the series 1200 0C s
1 ] 1
(A) 2V — 3 2C, (B) 2+ 3 o
(C) 2v (D) 2%
Solution: (B)
We have, i ®C, =0C +20C + .. +2C,
—0
But C, + 2C, + ... C, = 2%
and 7 2C, =C,*C, =*C,

20 — 20 20 —20
CIS Cz’ Cn C9

10

Z ZOCr

r=0

= (OC,+2C, + ...+ ¥C, )
- (ZOCU +20C12+ -t 20Czo)
— 220 + 20C10 _ (20C|0 + 20C9 + ...+ ZOCO)
= 2(C,+2C, +...+2C, ) =22 +2C,,

- 1
20C0 + 20(/‘1 + + 20C10 — 219 + E 20(:‘10

47. 7IC,+2 PC,+3C, +4C, + .. +'C)] =

(A) n(n+ 1)6(211 +1) (B) n (n2+ 1)
(©) nn=hH@n=1) (D) none of these

6

Solution: (A)
We have,
"I, +2 [XC, +3C, +*C, + ... +"C)]

=11C,+ 2 3C, +3C, +4C, + ... + "C]
””C’2 +2 [“C3 + 4C2 +..+ "Cz]
="1C,+2 [Cy+ ... +7C)]
:n+lC2+2 . }'Hr]C3
= n+1C2 + n+IC3 +n+]C3

:)1+2C3 +n+lC3

_nn+)(n+2) n n(n+1)(n-1
6 6

_ n(n+1)(2n+1)
6

48. The coefficient of x in the expansion of [ /] 4 x2 —x]
in ascending powers of x, when |x| <1, is

49.

50.

51.

1
A) O B) —
(A) 1 (B) 5
C) - — D) 1
©) 3 (D)
Solution: (D)
We have,

L 1 (\ll—i—x +Xx)
SUEE (W1+x* —x) (\ll—i—x +x)

_ (1 +x2)1/2 + X
1+x>—x°
coefficient of x in the expansion of (/] + x> —x)'
= coefficient of x in the exp. of [(1 + x?)"2 + x]
=1. (" coefficient of x in the exp. of /] x2 is0)
If the expansion of (1 + x)*, the sum of coefficients of
add powers of x is
(A) 250
©0
Solution: (B)

The sum of coefficients of odd powers of x
=%C +2C, +..+7C,

— (1 + x2)1/2 + X

(B) 249
(D) none of these

=2%0-1=249
The value of the sum of the series
14C0 . 15C1 + 14C1 . 15C2 + |4C2 . 15C3 + o+ 14C14 . lsclsis
(A) #C,, (B) ¥C,,
(C) 29C‘l4 (D) 29Cl6
Solution: (C)
We have,
(1 +x)" — 14C0 + 14C] X+ 14C2 22

+..ENC, ()
and (x + 1)15 = ISCO xlS + ]5(/‘1 x14 + ISC2 x13

+BC X+ ..+ 5C, ..(2)

Multiplying Eq. (1) and (2) and equating the coeffi-
cient of x!, we get

14C0 . 15C1 + 14C1 . 15C2 + 14C2 . 15C3 + o+ 14C14 L5
= the coefficient of x'* in (1 +x)* =*C,,
If(1+xy=C+Cx+ ..

Zn: En: C.C, isequal to

15

+ Cx", then the value of

r=0s=0
(A) 2 (B) 2>
(C) 2% (D) none of these

Solution: (B)

ZZCC = ZO[CZOC] - 22”@,

r=0s=



=7 ZC] = =0,
r=0

If(1+x) = C,+ Cox + ...
> > CC, isequalto

52.

0<r<s<n
1 2n 2n 1 2n 2n
A) 2" =7C,) B) —2"-"C,)
2 4
() %(2" —2C,) (D) none of these

Solution: (A)

ZZCC _ZCZ+ > >occ,

r=0s= 0<r<s<n
2n
= m="C,+2) ) C.C,
0<r<s<n

Binomial Theorem 9.13

+ Cx", then the value of

53.

. YYec -

0<r<s<n

22n _ 2nCn)

7° + 97 is divisible by
(A) 16

(C) 64

Solution: (C)

We have,
7°+97

(B) 24
(D) 72

=(1+8)7—-(1-8Yy
=(1+7C,-8'+7C,-8+..+7C,- 8)
-(1-°C,-8'+°C,-8-..°C, - §)
=16x8+64[(C,+..+7C,- &)
-(C,—..=°C, - 8]

= 64 (an integer)

Hence, 7° + 97 is divisible by 64.

EXERCISES

Single Option Correct Type

1. The coefficient of x!” in the expansion of

x-Dx-2)x=3)...(x—18) is
(A) il (B) 342
(©) - 171 (D) 684
24n
2. The fractional part of |5 is
A) = B) =
(A) 15 ®) 15
4
©) s (D) none of these

3. If {x} denotes the fractional part of x, then
(A) 2/17 (B) 4/17
(C) 8/17 (D) 16/17
X in the expansion of (1 + 2\/;)80 is
(A)

(©) 3 +1)

1 250 l 80
5(3 +1) (B) 2(3 1)

(D) 3*-1)

{2

4. The sum of the coefficients of all the integral powers of

2003

17

}is

If [x] denotes the greatest integer less than or equal to
x, then [(64/6 +14)>""']
(A) is an even integer
(C) depends onn

(B) is an odd integer
(D) none of these

The two consecutive terms in the expansion of
(3x +2)™, whose coefficients are equal, are

(A) 20th and 21st ~ (B) 30th and 31st

(C) 40th and 41st (D) none of these

1 n
If in the expansion of [2 + e ] s =7 and the sum

of the coefficients of 2nd and 3rd terms is 36, then the
value of x is

1 1
A -3 ®) —2

1 1
© 3 ®) -

The interval in which x must lie so that the numeri-
cally greatest term in the expansion of (1 —x)?' has the
greatest coefficient is, (x > 0).

5 56
(A)lg°3 (B) [g’g]
45 45
ol o]
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9.

10.

11.

12.

13.

14.

15.

16.

If C, stands for "C, then the sum of the series

M

n!

C>1, where n is an even positive integer, is
(A) 0 B) D) (n+1)
© D)2 m+2) D) 1)yn

2n
If(1+2x+x%)"= > ax",thena =
r=0

(A) (C)y B) "C.-"C.,,

(©) ™C, (D) *C .,

! 1+ Jax+1] [1=Jax+1|
Jax +1 2 2

=a,tax+..+ax’, thenn equals
(A) 11 B) 9
(©) 10 (D) none of these

= (10)( 20 p ) .
The sum ) |, (where =0ifp<gq)is
i=o| i J\m—1 q
maximum when m is

(A)S
(€) 15

(B) 10
(D) 20

The number of distinct terms in the expansion of
1Y .

[x3 +1+—3] ;x€ Randne Nis
X

(A) 2n
(C)2n+1

(B) 3n
(C) 3n+1

The number of terms with integral coefficients in the
expansion of (173 + 3512x)%0 jg

(A) 100 (B) 50
(C) 150 (D) 101
B (B
Ifz= 7+% + T*% , then
(A) Re (2) =0 B) I (2)=0

(C) Re(2)>0,1,(2)>0 (D) Re(2)>0,1 (2)<0

The greatest value of the term independent of x in the
expansion of (x sino + x! cosa)', v € R, is

» 3 ® Gy
1 10!
(©) (D) none of these

17.

18.

19.

20.

21.

22.

23.

24.

25.

If coefficient of x" in (1 + x)'”" (1 — x + x?)'%° is non-
zero, then n can not be of the form

(A)3t+1 (B) 3¢

(C) 3t+2 (D) 4t+1

The sum of the last ten coefficients in the expansion of
(1 +x)" when expanded in ascending powers of x is
(A) 218 (B) 219

(C) 218 1C, o Lev-n
2

0

The number of integral terms in the expansion of

V5 + 1) is

(A) 105 (B) 107

(C) 321 (D) 108

The number of positive terms in the sequence
195 ("+3)P3

Yo R, R

(A) 14 (B) 11

©) 12 (D) 13

The digit at unit’s place in the number 17" + 11'%%
71995 §g
(A)0
© 2

(B) 1

(D) 3

The positive integer which is just greater than
(1+0.0001)"% ig
(A)3

© 5

(B) 4
(D) 2

The coefficient of x” in the polynomial (x +"C)) (x + 3
"C)(x+5"C)...(x+(2n+1)"C)is

(A) n.2" (B) n.2m!

(C) (n+1).2 (D) n.2!

The interval in which x (> 0) must be so that the great-
est term in the expansion of (1 + x)*" has the greatest
coefficient is

Ry LAy By | nEl
(A) n n—1 ®) n+1’

C n n+2 D fth
(©) nt 2’ (D) none of these

If n is positive integer and £ is a positive integer not
exceeding n, then

2
. C
Zk3 [C . ] , where C, ="C,, is
k—1

k=1




26.

27.

28.

29.

30.

31.

32.

Binomial Theorem 9.15

(A) nn+1)(n+2) (B) n(n+1)°" (n+2)
12 12

©) n(n+1)° (n+2)

/ 1
Ifthe fourth termin the expansion of [ loert +x'

is equal to 200 and x > 1, then x is equal to
(A) 10 (B) 10
(©) 10* (D) none of these

The coefficient of A" in the expansion of [(1+A) (1 +L)
A+l is

(A) ;Cf (B) ZC

(€) ;Cis (D) Z::OCS

If o = 18+ 7°+3.18.7.25, and

B =3+62432+15.81.4+20.27.8
+15.9.16 +6.3.32 + 64

then the value of af! is

(A) 1 (B) 5

(C) 25 (D) 100

(D) none of these

6

n—=3
If there is a term containing x* in [x + —2} , then
X

(A) n—2r is a positive integral multiple of 3
(B) n—2riseven

(C) n—2ris odd

(D) none of these

If P denotes the product of the bpomial coefficients
in the expansion of (1 + x)", then ;f“ equals

n
n

() D" ® L
n! n!
(n + l)n (n + 1)n+1
© © P
(n+1)! (n+1)!
The coefficient of the term independent of x in the
. x+1 -1 )"
expansion of B ] 2| S
(A) 210 (B) 105
(©) 70 (D) 112
2
The value of 1 _1o 2"C2 + 10® 2”C2
81" 81" 81"
_ 10° ,, 10>

is

C,+ ..+

n

81"

33.

34.

35.

36.

37.

38.

39.

40.

(A) 2
(C) 172

(B) 0
(D) 1

If n is an even integer and a, b, ¢ are distinct, the num-
ber of distinct terms in the expansion of (a + b + ¢)"
+(a+b-c)is

n) n+1)
(A) 5] (B) [ 2 ]

n+2Y n+3)
of s
Coefficient of #2* in (1 +¢2)'2 (1 +£'2) (1 +t*) is
(A) *C,+3 (B) *C,+1
©) =, (D) *C +2

("Cc,+"C -"C,—"C)+ ("C,+"C,—"C,—"C) + ...
= 0 if and only if for some positive integer k, m =

(A) 4k (B) 4k+1

(C) 4k—1 (D) 4k+2

If the sum of the coefficients in the expansions of
(1 +2x)™ and (2 + x)" are respectively 6561 and 243,
then the position of the point (m, n) with respect to the
circle x2 +)? —4x — 6y —32=0

(A) is inside the circle

(B) is outside the circle

(C) is on the circle

(D) can not be fixed

Let n(> 1) be a positive integer. Then largest integer m
such that (n" + 1) divides 1 +n+n>+ ... + n*> is

(A) 128 (B) 63

(C) 64 (D) 32

The coefficient of x" in the expansion (2x + 3)" —
Cx+3)y ' (5-2x)+(2x+3) 2 (5 —2x)*+ ..+ (= 1)
(5—2x)"is
(A) é » (B) (n+1)2"
(©) (n+1)2° (D) ~(n+1)22

The value of the sum of the series 3"C, — 8"C| +
13"C,—18"C, + ... upto (n + 1) terms is

(A)O (B) 3"

(B) 5" (D) none of these

The value of 2("C,) + 3 ("C)) + % ("C)+ 2 ('C,)..is
2 4

2"(1—n)—1 2"(n+3)—1
(A) n—+1 (B) n—+1

2" —1 2"+ 2
© n+1 (D) n—1
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41.

42.

43.

44.

45.

46.

47.

Which of the following expansions will have term
containing x*?
1 3

x 54 2x°

25

(A)

é 71 24
(B) |X° +2x 5]

3 1123

(C) [x5 —2x 3

3 1 22
(D) |* +2x 5]

The coefficient of x” in the expansion of (1 —x — x> +
x3)% is
(A) 132
(C) 132

(B) 144
(D) —144

If n is a positive integer, then (\/3 + 1)2n — (\B — 1)2” is
(A) an irrational number

(B) an odd positive integer

(C) an even positive integer

(D) a rational number other than positive integers

Ifa(i=0,1,2,..,16) be real constants such that for
every real value of x, (1 +x +x*)* = qa, +ax, + ax* ...
+a,x", then a, is equal to

(A) 502 (B) 504

(C) 506 (D) 508

Statement-1: Z(’” +1)"C. =(n+2)2""
r=0

Statement-2: Z(” +D'Cx" =(1+x)" +
r=0
+nx(14x)""

(A) Statement-1 is false, Statement-2 is true

(B) Statement-1istrue, Statement-2 istrue, Statement-2
is a correct explanation for Statement-1

(C) Statement-1 is true, Statement-2 is true; Statement-2
is not a correct explanation for Statement-1

(D) Statement-1 is true, Statement-2 is false

. P 1) .
In a binomial distribution B[n, p= ZJ’ if the prob-
ability of at least one success is greater than equal to

%, then 7 is greater than

1 1
B -
(B) log,,* + log,,’

9 4
(D)

A —————=
log,,* —log,,’

©

log,,* —log,,’ log,,* —log,,’

The remainder left out when 8* — (62)**! is divided by
9is

48.

49.

50.

51.

52.

53.

54.

5S.

(A)0 (B) 2
© 7 (D) 8
IfC, C, C, ..., C denote the binomial coefficients in

the expansion of (1 +x)", then

n . 1+ rlog, 10

S (= -"C.- —gnr -
r=0 (14 log,10")
(A)2 B) 1
<)o (D) none of these
IfC,, C,C,, ..., C are the coefficients of the expansion
of (1 +x), then the value of f: G is

o k+1
2" —1
(A)0 (B)
2n+1 _ 1 n
© (D) none of these
n

Larger of 99°° + 100°° and 101 is
(A) 101%° (B) 99+ 100%

(C) both are equal (D) none of these

The greatest coefficient in the expansion of
(x+y+z+w)bis

(A) 15! ®) 15!
31(41)° (31)* 4!
15!
© 3 (D) none of these
21 (4
The sum of the series i e is
r=0
(A) 21— % ,zoclo (B) 2+ % ,20C10
(C) 2¥ (D) 22
"G+ 2 [PC,+3C,+C + L+ C ) =
(A) n(n+1)(2n+1) (B) n(n+1)
6 2
©) w (D) none of these

If4=>C,-C +>C,*'C +>C,*C, + .., then 4
is

(A)O
(C) n22n

(B) 2»

D) 1

The greatest integer which divides the number
101 — 1 is
(A) 100
(C) 10,000

(B) 1,000
(D) 1,00,000



56.

57.

58.

59.

60.

61.

62.

63.

Binomial Theorem 9.17

Given positive integers » > 1, n > 2 and the coeffi-
cients of (37)th term and (» + 2)th term in the binomial
expansion of (1 + x)*" are equal, then r =

(A) ", neven B) "
2 2

©)n D) 1

Let n be a positive integer such that

(I+x+x)=a,+ax+ax’+..+a,x" thena =
Aa, ,0<r<2n (B) a,,0<r<2n
©)a, ,0<r<2n (D) none of these

2003
If {x} denotes the fractional part of x, then [ } is

2 4 v
A) = B)
()17 ()17
8 16
C) = D) —
()17 ()17

If [x] denotes the greatest integer less than or equal to

x, then [(6+/6 +14)>"*"]
(A) is an even integer
(C) depends on n

(B) is an odd integer
(D) none of these

If C_stands for "C,, then the sum of the series
23]

% [C: —2C7 +3C; —

et (=1)" (n+1)C?], where n is an even positive

integer, is
(A0 B) D™ (m+1)
©) )" (n+2) D) n
The sum of the series
1 141 1471 .
B e is
3* 0 123%  1.233° 1
3 3)
(A) \E (B) [5]
(©) \F (D) [1 %
3 3

If coefficient of x" in (1 + x)"! (1 — x + x2)'®° is non-
zero, then n cannot be of the form

(A)3r+1 (B) 3¢

(©€)3t+2 (D) 4t+1

The digit at unit’s place in the number 17" + 11!
71995 §g
(A)0
©) 2

(B) 1
(D) 3

64.

65.

66.

67.

68.

69.

70.

71.

The coefficient of x" in the polynomial (x +"C) (x + 3
"C)(x+5°C)...(x+(2n+1)"C)is

(A) n.2¢ (B) n.2"!

(C) (n+1).20 (D) n.2n!

If n is an even integer and a, b, c are distinct, the num-
ber of distinct terms in the expansion of (a + b + ¢)"
+(a+b—-c)is

n2 n—l—l2
(A) 5] (B)[ 2 ]
n+22 n—|—32
© 2 ] (D)[ 2 ]

"C,+"C -"C,-"C)+("C,+"C,-"C,~"C)+ ..
= 0 if and only if for some positive integer k, m =

(A) 4k (B) 4k+1

(C) 4k—1 (D) 4k+2

Let n(> 1) be a positive integer. Then, largest integer m
such that (n™ + 1) divides 1 + n+n?+ ... + n* is

(A) 128 (B) 63

(C) 64 (D) 32

The value of 2(°C,) + 3 ("C)) + g (C)+ 2 (°C,)..is
2 4

2(—n)—1 2"(n+3)—1
W = ® =
2 —1 2" 42

© S e

If4=>C >C +>C *'C +>C,**C +..,then 4 is
(A)O (B) 2"

(C)yn2> (D) 1

The coefficient of A"U" in the expansion of

[(A+A) A+ A+ wlis

(A) "C? ®) "Cl.

n n 3
©) ", D) "C,

The sum to (n + 1) terms of the series

&*ng&ngr... is

2 3 4 5

(A) — ®) !
n(n+1) n+2

© 1 (D) none of these
n+1
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72.

73.

74.

75.

76.

77.

78.

79.

80.

Let R = (545 + 11)»* ! and /= R — [R] where [ ]
denotes the greatest integer function. Then Rf'=

(A) 2211 +1 (B) W24n +1

(C) 4*1 (D) none of these

Let n and % be positive integers such that n > kk+D
2

. The number of solutions (x, x,, ..., x,), x, 2 1, x, 2 2,
.., X, 2 k, all integers, satisfying x, +x, +... +x, = n, is
(B) ka

(A "C,_,
(©) "C,.., (D) none of these

where m= 1 (2n— k2 +k-2)
2

n
> "C, sinrxcos (n—r)x =
r=0

(A)2"'sin(n—1)x
(C) 2"~ 'sin nx
nCn+n+1Cn+n+2Cn+.”_;’_nJrkCn:

(A" (B) "*C,

(C) " rIC (D) none of these

IfS =1+qg+q¢+q¢+..+q"and

(B) 2"sin nx
(D) none of these

2 n
S,n:1+q_+l+q_+l 4.+ q—H ,q# 1, then
2 2 2
n+1C1+n+IC2_Sl+n+1C3~S2+".+n+]Cn+l _Sn:
(A)2'-8 B) 2087,
(Cy20t- 8 (D) none of these

If(1+x)"=C+C x+C x>+ ..+ C_ x", then the
value of C,+2 C, +3 C, + ... + 14 C . is

(A) 219923 (B) 16789

(C) 219982 (D) none of these

Ifa,a,a, .. a, be the coefficients in the expansion
of (1 + x + x?)" in ascending powers of x, then

aé —al2 +a22 —a32 +.— azz,H +a§n =
(A) a,, (B) a,
(©) q, (D) none of these

The coefficient of x> in the expression

(1 +x)190 4 2x (1 +x)°° 4+ 3x2 (1 +x)*% + ... + 1001 x'°°

is

(A) IOOOC
50

(C) 1002C50

(B) IOOICSO

(D) none of these
The sum of the series

1 3y 7 15

S (1) -"C | o+
'E)( ) r 2r 22r 23r 24r

+... to m terms

is

81.

82.

83.

84.

85.

86.

87.

(A) zmn (B) zmn
2"7 71 2" 71
L

© 2" (D) none of these
2" -1

If(1+x)=C,+Cx+C,x*+ ..+ C x" then for n
even, C; —C} +C; —...+ (=1)"C? is equal to

(A) 0 (B)
C) , D
©) c,, (D)

(7 l)n/2 nCn/2
none of these

n an B
Eo(k+1)(k+2) B
2n+l_n_3 2n+2_n_3
A) G IDm+2) ®) Grnm+2)
(©) m (D) none of these
(n+1)(n+2)

For all n € N, the integer just above (/3 + 1) is
divisible by
(A) 2n+1

(€) 271 +1

(B) 2"+ 1
(D) none of these

IfC, C, C, ..., C be the coeflicients in the expansion
of (1 +x), then

2*.c, 2°-.C 2., ”

12 23 1 Dn+2) is equal to
A 3 —2n—5 B 3" _2n—5
@) Grnmt2) B D 2)
©) M (D) none of these

(n+1D(n+2)

mCr + mCr—l ’ nCl + mCrfz ’ nCz Tt mCl ’ nCr—l + nCr =
(A) m+n(:’ri1 (B) ernC‘r
(€ mrC (D) none of these
If a, b, ¢ and d are any four consecutive coefficients of
any binomial expansion, then ath , bte , ctd are
in a b c
(A) AP (B) G.P.
(C) H.P. (D) none of these

The last two digits of the number 3% are
(A) 38 (B) 27
(C) 01 (D) none of these



88.

89.

90.

91.

92.

93.

More than One Option Correct Type

100. If the 4th term in the expansion of [2 + %x

Binomial Theorem 9.19

The sum &—g + &_& + ...to(n+1)termsis
1.2 23 34 45
(A) 1 (B) z
(n+2) (n+2)
©) 21 (D) none of these
(n+2)
The sum of the series

(12)C,+(23)C,+..... ¥ (n—1.n) C is
(A)n(n-1)2"" (B) n(n-1)2"2
(C)n(m-1)2" (D) none of these

If n is an even positive integer and k = 3n , then
2

k r—=1 3n —
231G, =

(A) 1
(©) 0

B) -1
(D) none of these

The coefficient of x**! in the expansion of

(T+x)0+x (1+x0)*+x2 (1 +x)*+.... +x°"is
(A) 501C301 (B) 5006'301
©) ¢, (D) none of these

)"

The fractional part of ,n € Nisequal to

1 1
A) — B) =
(A) 3 B) <
© é (D) none of these

The coefficient of x" in the expansion of (x + C)
(x-3C) (x +5C))..... up to (n + 1) terms, where C =
"C. is equal to

94.

95.

96.

97.

98.

(A)0
© -1

(B) 1
(D) none of these

The number of irrational terms in the expansion of
100 -
(V5+42)" 58

(A) 96
(C) 98

(B) 97

(D) none of these
Let n be an odd natural number greater than 1. Then,
the number of zeros at the end of the sum 99" + 1 is
(A)2 B) 3

(C) 4 (D) none of these

" 1
= anin—2r)1

(A) @ (B) @
© ?2””)! (D) none of these

The coefficient of x" in polynomial

(x + 2n+ ICO) (x + 2n+lC1)(x + 2n+1C2)“"(x + 2n+ lCn) iS
(A) 22n+ 1 (B) 22n

(C) 22! (D) none of these

If 7 divides 32°> | the remainder is
(A)2 (B) 4

(©) 8 (D) none of these

10

has the

maximum numerical value, then the range of values of
X is

(A)-2<x<2 (B)f%SxSfZ
(C)2<x< 64 (D) none of these
21
101. Three consecutive binomial coefficients can never be in
(A) G.P. (B) H.P.
(C) AP (D) A.G.P.

102. The value of x, for which the 6th term in the expansion

of the binomial [\/2103(10_3‘) 4R/ 20s3 ]

103.

is equal to 21 and it is known that the binomial coef-
ficient of the 2nd, 3rd and 4th terms in the expansion
represent respectively the first, third and fifth terms of
an A.P. (the symbol log stands for logarithm to the base
10), is

(A)1 B) 0

(©) 2 (D) none of these

nCO ZnCm _ ncl 2n72Cm + nC2 2n—4 Cm — =

(A) [m_n]22"mifm2 n
B)Oifm<n
(C) [m_n]zz”*’” itm>n

D) lifm<n
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Passage Based Questions

Passage 1

If x, y are real numbers and x,y > 0, then to find the greatest
term in the expansion of (x + y)", we proceed as follows:

Let T, and T be (r + 1)th and rth terms, respectively
in the expansion of (x + y)". Then,
T, o "C. X"y (n—r+1ly

T; ncy71 n— r+1yr 1 "~

Lo | [(”“)yr][”y}

Tr xX+y rx
Now, two cases arise:
n+1
Casel: ( ) is an integer
+y
+1
Let PEDY o e
x+y
T +1
Then, —1>0for1<r<k
ie, T <T forl<r<kT>T, fork+1<r<n
andT T

k+1
Thus, there are two greatest terms, the Ath term and the
(k + D)th term having equal values.
(n+1)y
x+y
Let & be its integral part.

Casell : is not an integer.

r+1
Then, —1>0 for1<r<k
ie., T<T forlSr<k,Tr> T  fork+1<r<n
and 7.,
Thus , there is only one greatest term, the (k + 1)th

+1
term, where £ is the integral part of (ntDy .

104. The greatest term in the expansion of ( 1 + x)!, when
2

x=—1s

3

2 4
(A) 210[3]

2 5
© [g]

105. The numerically greatest term in the expansion of

2 3
(B) 6300 [5]

(D) none of these

(3 —5x)", when x = % is

(A) 4th term
(C) 6th term

(B) 5thterm
(D) none of these

. . 1Y
106. The greatest term in the expansion of V31 + E is
25840 24840
(A) —— (B) 2
9 9
© L?O (D) none of these

10
107.1f 4th term in the expansion of [2 + 3%] has the

greatest numerical value, then x belongs to

64 64
(A) (o0, 2] U [2, ) (B) [_E’EJ
64 64
©) [_E’_2]U[2’E] (D) none of these
Passage 2

Let a and b be positive integers and b not a perfect square
then for every positive integer 7, the number NG
irrational. Also, (a+b)

(a+b)" +(a—by
= 2[ncoan + nczan72(\/z)2 + nc4an—4(\/g)4 +}
Clearly, R.H.S. is an even integer say E.

Let (@ + \/Z)n = [+ F, where [ is the integral part and
F is the fractional part of (4 + \/Z)" e, 0<F<I.

\5) =F,0<F’'<1

Then, [+ F+F’=E.

Let (“ -

As, I and E are integers, F + F” , must be an integer.
ButO< F+F <2= F+F=1=I[=E-1.
Thus, integral part of (a+ \/Z) is

(a+by , (a—b)"
The fractional part of (a + Jb)'is 1- (a— by

108.Let R=(5+2 J6 )" and f'= fractional part of R, then
R(1-f)=
(A)1
©0

(B) -1
(D) none of these
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109.[(3 + J5 )] + 1, where [x] denotes the integral part of
x, is divisible by

110.1f n € Nsuch that (7 +4 /3 )*=1+f, where I € N and
0 <f<1.Then, the value of (/+f) (I—f) is

(A) 2 (B) 27 (A) O (B) 1
(C) 2n! (D) none of these C) 7 (D) 2
Match the Column Type
111. 112.
Column-I Column-II Column-I Column-II
(A) If 7' is divided by 25, then the 1. 8 (A) The number of integral terms inthe 1. 210
remainder is expansion of (5'2 + 71%) 1028 jg
(B) The sum of rational terms in the 2. 225 (B) The coefficient of the term 2. 2520
1 171510 1
expansion of (12 +3!19)" s independent of x in the expansion of
(C) Forallne N,2*—15n—-1is 3. 18 10
divisible by x+1 _ox—1 i
T 203 B i
(D) When 5” is divided by 13, the 4. 41 X X+ X=X
remainder is (C) The coefficient of x%°z° in the 3..129

Assertion-Reason Type

expansion (x +y +z)%is
(D) The least remainder when 17*is 4. 4
divided by 5 is

Instructions: /n the following questions an Assertion (A) is
given followed by a Reason (R). Mark your responses from
the following options:
(A) Assertion(A)is True and Reason(R) is True; Reason(R)
is a correct explanation for Assertion(A)
(B) Assertion(A) is True, Reason(R) is True; Reason(R)
is not a correct explanation for Assertion(A)
(C) Assertion(A) is True, Reason(R) is False

(D) Assertion(A) is False, Reason(R) is True

113. Assertion: If 7z is a positive integer and & is a positive
integer not exceeding n, then

k3 Ck
|G

2
] , where C, ="C,, is

™M=

n(n+1>(n+2)
12

R C, "C, n—k+1
eason: = =
Ck—l Ck—l k
114. Assertion: If P denotes the product of the binomial
coefficients in the expansion of

n+l1

(1 +x), then (n +'1)

equals ~———
n n!

n+1, c

r+1

115. Assertion: The  coefficient of x" in the
expansion (2x + 3)" — (2x + 3! (5 — 2x) +
2x + 32 (5 - 2x)? + + (= 1y
(5—2x)y"is (n+1)2"

n+1 _
Reason: c =

Reason: a"+a" 'b+a2b*+ ... +b"
an +1 bn +1
a—>b
116. Assertion: The interval in which x(x > 0) must lie so
that the numerically greatest term in the expansion of

(1 —x)*" has the greatest coefficient is, [%, g] .

Reason: If  is odd, then numerically greatest coeffi-

cient in the expansion of (1 —x)" is i or & .
2
117. Assertion: If » is even positive integer, then the con-

dition that the greatest term in the expansion of (1 +x)

" may have the greatest coefficient also is <x<
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n—+2
n
Reason: For even positive integer, the greatest coeffi-

cient in the expansion of (1 + x)" is "C,s-

118. Assertion: Sum of the infinite series

21 251 2581 .
I+ o 2 2 —+..0018
32 362 36092
21/3.

Reason: (1 +x)"=1+nx+ n(n—1 2+
2!

nn=1) (=2 x> + ... 0o, where n is rational..

3!
119. Assertion: The value of %+%+%+... is equal
2" —1
to
n+1

Reason: "C, +"C, +..=2""

120. Assertion: The value of TO + Tl + TZ +
11
ot _Cu s i(zlz _1)
12 12

n
Reason: For0<k<n,"C,= —."'C,_|

121. Assertion: Ifa, a,,...a arein A.P.and S is the sum of
first n terms, then

i anSk =2 (nal + Sn)
k=0
Reason: an k'C, = n2m!
k=0

and Y k2/C, =n2" +n(n-1)2"2
k=0

Previous Year’s Questions

121.The coefficient of x* in (1 + 2x + 3x> + ...)2is:
(A) 21 (B) 25 [2002]
(C) 26 (D) none of these

122.1f | x | < 1, then the coefficient of x" in expansion of (1

+x+x2+x3+ ) s [2002]
(A) n (B) n—-1
C)yn+2 (D) n+1

123.The number of integral terms in the expansion of

(3 +35)" is [2003]
(A) 32 (B) 33
(C) 34 (D) 35

124. The coefficient of the middle term in the binomial
expansion in powers of x of (1 + ox)* and of (1—ow) is

the same if o equals [2004]
5 3

A) —= B) =

(A) 3 (B) 5
3 10

C) —— D) —

©) 0 (D) 3

125. The coefficient of x" in expansion of (1 +x) (1 —x)" is
(A) (n—1) B) D (1=-n) [2004]
©) D)t (=17 (D) ()" 'n

126. If the coefficients of rth, (r + 1)th and (r + 2)th terms in
the binomial expansion of (1 + y)m are in A. P, then m
and r satisfy the equation [2005]
(A)m>-m(4r—1)+4r’-2=0
B)m>-m@4r+1)+4r2+2=0
OC)m?-m(@dr+1)+4rr-2=0
D)m>-—m(4r-1)+4rr+2=0
127. The value of *C, +3° *C, is [2005]
r—1
(A) ssc4

(C) 56C3

(B) 55C3

(D) 56c4

L (1
+_

o+ ]

11
ax’ _[L] , then a and b sat-
bx
(B)a+b=1

(D)ab=1

11

128.If the coefficient of x7 in equals the

coefficient of x7 in

isfy the relation [2005]

(A)a-b=1
a
(B) 21
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129.1f x is so small that x* and higher powers of x may be

3
(1+x)"? [1+;x]

neglected, then may be approxi-

mated as 1-x)" [2005]
3
(A) 1—§x2 (B) 3x+%x2
© -2y D) X3¢
8 2 8

130.1f the expansion in powers of x of the function
1

B —— iSa0+a1x+a2x2+03x3+ ,thenan is
(I—ax)(1—bx)

) L= B L= [2006]
b—a b—a
n+l _er»l bn+l _an+l
) L7 D) ——
b—a b—a

131.For natural numbers m, nif (1 -y)" (1 +y)"=1+ay
+ay’+...,and a =a, = 10, then (m, n) is
(A) (20, 45) (B) (35, 20)
(C) (45, 35) (D) (35,45)

[2006]

132.In the binomial expansion of (a - b)*, n > 5, the sum

of 5™ and 6™ terms is zero, then % equals  [2007]
A > ®) -
n— n—>5
-5 n—4
(o) D
©) . (D) .
133. The sum of the series [2007]
0C,—PC, +2C,-*C,+ ... — ... +2C s
(A) - 2Oclo (B) % 2Oclo
©0o D) ?* °C,

1
134.1In a binomial distribution B [n, p= Z] , if the proba-
bility of at least one success is greater than or equal to

% , then n is greater than [2008]

1 1
(A) ———- B) ————
log,,—log;, log,, +log;,

© % (D) %
loglo - loglo logl() - loglo

135.The remainder left out when 82" — (62)***!is divided

by 9 is [2008]
(A)0 (B)2
(C)7 (D) 8

136. The coefficient of x” in the expansion of the expression

(1-x—x*+x%)°1is [2011]
(A)-132 (B) —144
(c)132 (D) 144

137.1f n is a natural number, then (\/5 +1)7 — (\/5 —D*is
(1) an irrational number [2012]
(2) an odd positive integer
(3) an even positive integer
(4) a rational number other than positive integers

138.1f x = -1 and x = 2 are extreme points of

f(x)=a log|x| + Bx* + x , then [2013]

1

(A) a=-6p= (B)a:_é,sz_E

N | —

1

(C)oz:z,@:fE (D)a:2,B:%

139.1f the coefficients of x’and x* in the expansion of

(1+ ax + bx*)(1—2x)"*, in powers of x, are both zero,

then (a, b) is equal to [2014]

(A) [m,ﬂ] ®) [14,@]
3 3

©) [14,2] (D) [16,2]
3 3

140.1fX={4" =3n—1:ne N} and ¥ = {9(n—1):n e N},

where N is the set of natural numbers, then the set

X UY isequal to [2014]
(A)N (B) Y-X
(9P D) Y

141. The sum of the coefficients of integral powers of x in

the binomial expansion of (1 —2Jx )50 is: [2015]

1 50 1 50
(A) E<3 ) (B) 5(3 —1)
1 50 1 50
(©) 5(2 +1) (D) E(3 +1)
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ANSWER KEYS

Single Option Correct Type

.C) 2.(A) 3B 4(@C 5®M 6 7.8 8(@C 9 (A 10. (A
1. (A) 12.(B) 13.(A) 14.(C) 15.(C) 16.(B) 17.(A) 18.(C) 19.(C)  20. (A)
21. (C) 22.(B) 23.(C) 24.(C) 25.(B) 26.(C) 27.(B) 28.(C) 29.(C) 30.(A)
31.(B) 32.(C) 33.(D) 34.(C) 35 (B) 36.(D) 37.(B) 38 (C) 39.(A) 40. (A)
41. (C) 42.(C) 43.(C) 44.(B) 45.(C) 46.(C) 47.(A) 48.(C) 49.(C)  50. (A)
5. (A) 52.(B) 53.(A) 54.(C) 55.(C) 56.(A) 57.(C) 58.(C) 59.(A) 60.(C)
6. B) 62.(C) 63.(B) 64.(C) 65 (C) 66.(C) 67.(A) 68 (B) 69.(C) 70. (D)
71. (D) 72.(C) 73.(A) 74.(C) 75.(C) 76.(B) 71.(A) 78.(B) 79.(C) 80. (B)
8. (B) 82.(B) 83.(A) 84.(B) 85 (B) 86 (C) 87.(C) 88 (A) 89.(B) 90. (C)
91. (A) 92.(B) 93.(A) 94.(B) 95.(A) 96.(B) 97.(B) 98. (B)

More than One Option Correct Type
99. (A), (B) and (C) 100. (A), (B), (C) and (D) 101. (A), (B), (C) and (D) 102. (A)and (C)

Passage Based Questions
103. (C) 104. (B) 105. (D) 106. (A) 107. (B) 108. (B) 109. (A)

Match the Column Type
110. (A) > 3; (B) > 4; (C) - 2; (D) — 1 111. (A) > 3; (B) = 1;(C) = 2; (D) — 4

Assertion-Reason Type
112. (A) 113. (A) 114. (A) 115. (A) 116. (A) 117. (D) 118. (C) 119. (A) 120. (A)

Previous Year’s Questions

121. (D) 122. (D) 123. (B) 124.(C) 125.(B) 126.(C) 127. (D) 128. (D) 129.(C) 130. (D)
131. (D) 132. (D) 133. (B) 134.(A) 135. (B) 136. (B) 137. (A) 138. (C) 139. (D) 140. (D)

141. (D)
HINTS AND SOLUTIONS

1

Single Option Correct Type

1. Coefficient of x'7=—(1+2+3 + ...+ 18) = — 4k
- 1% (1+18) PO
2 - Fractional part of —— is —.
——9x19=-171 515

The correct option is (C) The correct option is (B)

216 (1S

2. We have, 3. 22003 = (450 93

15 15 = 22003=8(16)500
_1+"C15+"C,15" +..+ "C 15" = 220 =8(17—1)%
15 = 2200 = §[(17)" — 0C (17)*° + ...
= 1+15k ,where ke N _500C499(17)+ 1

15
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22003 8
=8k +—.
17 17
where k= (17)% —30C (17)" + ... + 90C,

such that k is an integer

{22003} ) ﬁ
17 17

The correct option is (C)

=

. The coefficients of the integral powers of x are
SOCO’ 8°C2-22, 80C4.24) - 80C80_ 280
Now, (1 +2)%=%C +%C-2+%C,.2?
.. +8C, 2% (1)
and (1-2)*=%C -%C2+%C, .2
— . HH0C 2% (2)
Adding Eq. (1) and (2), we get
380+ 1=2(%C, +%C,-22+%C,-2*
.. +5C, - 2%)
1
SOCO + 80C2.22 + 80C4. 24 + ..+ 80Cg()' 280 = E(380 + 1)

The correct option is (A)
. Letl+f= (676 +14)>!

Assuming, /' = (6\/8 — 14" (1
Now, I+ /-7 = (656 +14)""" _ (636 —14)"""
= [+f-f =2["C(66)" 14

+ 2O (636)2 (14) +..]
= [+f-f =2 (Integer) =even ..(2)
Now, 0 < f<1
Also, 0<f—f <1
0<f-f<0=f-f=0
Substituting respective values in (2), we get
I = even integer

The correct option is (A)

. Since, - — 7 (given
T, (given)

nC2 (2)()7172 (4—)()2 _

ey an

n—1 1
= [ . ]'(2‘)3 =7 (D)
Also, "C,+"C, =36

- =D -3
2
= n+n-72=0
= n=8,-9
n=-29 is not possible as in Eq. (1), n — 1 should be positive.

Substituting n = 8 in Eq. (1), we get

=1

2

= x=-1= x:—l

The correct option is (A)
If n is odd, then numerically greatest coefficient in the
expansion of (1 —x)" is ”C_"*l or &
2

Therefore in (1 — x)?!, the numerically greatest coefficient is
?1C,, or *'C, . So, the numerically greatest term

=2C x"or*'C x'"" and

‘ Zlcloxlﬂ | > | 21C9.x9 |

21! 21!

= ———>———X and

10111t 912!

211 !
—_— > >0
1o~ 91z (Q¥70

= x<§ and x>§ = xE é,g
5 6 6 5

The correct option is (B)

8. C. —2C7 +3C; —4CH ... + (=) (n+DC?

= [C;—Cl+C; —C} +..+ (=)' C]
—[C} —2C; +3C; —...+(=1)" nC}]

nn

! n_
n! 1y Mo

MW n -
- M[HE}

LI 20
2)\2) €2 —2c? +3¢2 - ..
n! + (=) (n+1C]

_ (_ 1);1/2

=(=D"(n+2)
The correct option is (C)

2n
9. We have, (1 +2x +x2)' = E ax’
r=0

2n
= (1+x»= Zarx'
r=0
2n 2n ’
= Z“Crx’ = 2 aXx =g=02nCr
r=0 r = 0
The correct option is (C)
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10. Given:

11.

12.

13.

14.

n

1+ 4x+1

2

1

Jax +1

= 2 5
a,taxtax +.. tax

w5

2

”_[1—1/4x+1

n

Jax +1

2 2 2 2

Now, Jdx+1

1

T Jax +1
n—3
o, [1] [_J4+1

3 2

2 2

nC[lJ”' Jax+1
L] VR

3

o, L e Lavingre, Laxy
2" 2" 2"
r—=1

1 -
oG DT

r—1
2

The expansion contains a term x° if =5or r=11.

The correct option is (A)
2 (10)( 20
L)
= Coefficient of x” in (1 +x)'* (1 + x)* =*C_

m =15 (for maximum value)

The correct option is (C)

n

! 1
st ol
X X

="C, +"C [x3 +L3J+...+ "C, [x3 +L3]
X by
All the terms are distinct with powers (x*)°, (), (X*)?, ... (x°)
" (3)™,... (x°)L. Hence, (2n+1) terms.
The correct option is (C)

— 600—r r
(d)' tr+1 - 600Cr 17 3 355 xr

As 0 <7 <600 and © and 200 —g are integers = r
2

should be a multiple of 6
r=0,6,12,... 600
The correct option is (D)

[ﬁ ﬁ]3 [ °C,
2 4

5

z=12 +5C2

ﬁ]i

2 ]16

= Purely real number

15.

16

17.

18.

19. x

20.

Hence, I (z) =0
The correct option is (B)

Term independent of x = '°C, (sina)’ (cosat)’

= i 10C5 sin® 20
25
Hence, the greatest value = L —o-
enCe,t € greatestvalue = — —_
& » ()

The correct option is (C)

(1 +x)101 (1-x +x2)100 =(1 +x) (1 +x3)100
= (1+x)(C,+CxX*+Cxo+ ...+ C (¥’
Clearly in this expression x* will be present if A = 31, or
A=3t+1
So, A can not be of the form 37 + 2.
The correct option is (A)

Sum of last 10 coefficients,
PC,+"C, + ... +C, = S(say)
Also, "C +"C + ...+ °C,

= S ("Cn = nCn—r)

=PC, PG+ C

19
25=) "C, =055 = 2w
n=0
The correct option is (A)

(2.51/2 + 71/6)642 has
642C (2.51/2)6424 (71/6))‘

— 642 642—r &£321-r12 77r/6
C, 207, 531 7

a general term of the form

and will be rational if only 7 is a multiple of 2 and 6.
7 must be the LCM of 2 and 6 which is 6.
r takes the values 0, 6, 12, 18,..., 642.

There are 108 values.

The correct option is (D)

_ ﬁ_(n+3)(n+2)(n+l) -0

" nl (n+1)!

= 195>m+2)(n+3).

Hence, n < 11

n can take the values 1, 2, 3,..., 11.
Number of positive terms = 11
The correct option is (B)

We have
171995 + 1 11995 _ 71995
— (7 + 10)1995 + (1 + 10)1995 _ 71995
— [71995 + 1995C1. 71994. ]01 + 1995C2. 71993. 102 +
+ ]995C1995. 101995] + [l‘)‘)SC/‘0 + 1995C1. 101
+ IS‘QSCZ. 102 + + IQ‘)SC]Q%‘ 10]995] _ 71995
= [1995C. 71%%, 10" + ... + 10'%9]
- .
+ [1995C1. 101 + + 1995C1995' 101995] + 1
= amultiple of 10 + 1.



21.

22.

23.

24.

Binomial Theorem 9.27

Thus, the units place digit is 1.
The correct option is (B)

(1+0.0001)

141000 x 10+ 1000%999 145 C 1077 +
1 1 1 110
<A+ —=+—F——+.. =77 = —
10 100 1000 - L 9
10

So, the integer just greater than the given expression must be 2.
The correct option is (D)
Given polynomial is
x+"C)x+3."C)(x+5."C) ..(x +2n+ 1)."C)
= x"+x['C,+3."C, +5."C, +
e Cu+1)."ClHx (L)
Coefficient of x” in the expression is

i(Zr—&-l)”C, = zn:ZV "C, + i"Cr
r=0 r=0

r=0

22/% n71C771 + 2”
r=0

Zni i 42"
r=0

=2n2"t+2"=(n+1)2"
The correct option is (C)

Greatest coefficient in the expansion of (1 + x)* is **C . We
are given 'C x" is the greatest term.

ZnC X I < ZnC x"

n-1

2n ntl < 2n n
and C , x Cx

2n 2n
N zfc"” <x< anC"
n n+l
- (2n)! n!n! <(2n)!(n+l)!(n71)!
(n=D!(n+1D! (2n)! n!'n! (2n)!
- n+1 TS - ;zH

The correct option is (B)

C el _
We know that —— = —=& - k+1

Ck—l ! C k

ZkS[ k+1]

= > k(n—k+1y
k=1

Putn—k+1=p=k=n
Whenk=1,p=

-p +1
nand when k=n,p=1.

25S.

27.

28.

.. Series = Z(" —-p+hp’

p=1

> mpt—p+p)
p=1

=(n+1)(12+22+32+ ..
—(P+22+3+ . +nd)
(- )n(m+)2n+1)  AP(n+1)
) 6 4

7n(n—|—1)2 2n+1 n
T[T_E]
_ n(n+1)* (n+2)

12
The correct option is (B)

Given, T, =200

3
f 1
6 17123 —
= C3[ xlog10x+l] (x ) 7200

+n?)

= 20. xz(l"gl?) )‘“)Jri =200 — 2(log3x+1)+ﬂ —10
3 1
- WJW ~log, 10= log,, x
= 3 Jrl:lwherey:loggx
2(y+D) 4y !

= y=—4ory=1

= log,x=—4orlog x=1
= x=10%or 10

= x=10 (“x>1)

The correct option is (B)

General term in (1 +A)" (1 +py" (A +p)" is
= ('C W) ("C o) (\C )

= tpv or = nc‘p an nCr )Uzﬁrll r “qﬂ

The term contains coefficient of A"u" if

ptA—r=4A

= p=rand g=n-r

Now, contains coefficient of A"

= Coefficient of A’u" ="C "C _ "C,
Coefficient of A'p" = ("C )

The correct option is (D)

qu

and g+r=n

The numerator (o) is of the form

@+ b+3ab(a+b)=(a+b)
soo=(18+7)y =25

Also, B=3°+°C3°-2'+°C3*22+°C3%2}
+6C,32-24 +°C3%-2° +5C2°

which is an expansion of

(3+2)0=50=(25)
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a (25)3 _1

"85

The correct option is (A)

n-3
1
29. General Term in [x + —2] is
X

k
t — n—3C xn—}—k [ 1 ]
¥

k1 2
X

= tk+1 = n—3ckxn—3(k+l)
There is a term containing x*, if
n—3(k+1)=2r
= n—-2r=3(k+1),ke N

n — 2r is a positive integral multiple of 3.

The correct option is (A)

30. Given: P, ="C,"C,"C,..."C,

Now Pn+1 _ n+l1 CO n+lCl rHrle2 .“n+1 CnJrl
" P "C, "C, "C,.."C,
RHI - - C n+l Cl n+l C2
= = ol A~ |1~
P, o G
" Cn n+lC
nCn n+l1
n+1,
Since, "*'C_ = C.
’ r+1
P, n+1)(n+1 n+1
= =1 1
P 1 2 n

Lot _(n+1y
P n!

n

The correct option is (A)

x+1 x—1
31 x2/3—x1/3+1_x—x”2
(x1/3)3 +13 x_l

I YE 13 T2 2
X7 =x"4+1 xT(x" -

TCSEE YO Sl S | S L
- PN N 2

=B ] o] —x2=y1B 12

10

x+1 x—1

1/2

—% —
2/3 1/3
xP=x"4+1 x—x

Tr+1 fOr (xl/3 _ xfl/Z)l(] iS lOCr(xlB)lOfr (7 l)r (x 71/2)r
For term independent of x,

0=r r 05 20-2-3-0>r -4
3 2

- (xI/S —x 1/2)10

32.

33.

34.

3S.

Hence, required coefficient = '°C (- 1)* = 210.
The correct option is (A)

1
Given expression = W (1—10)") =1

The correct option is (D)

Letn=2m, me N
(atb+e)y+(@atb-c)y=[(a+b)+c]"
+[(a+b)— P
= 2[(61 + b)Zm + 2)11C2(a + b)szz cZ +
A C,

Therefore, the number of distinct terms in the expansion
=QC2m+1)+2m-1)+

...+3+l=[mT+1].(2m+l+l)

2 +22
oo 2
2 2

The correct option is (C)

Coefficient of #* in (1 + £2)'2 (1 +£2) (1 + %)
= coefficient of #*in (1 + *C >+ 2C , %)
(1+12+ 7%
= coefficient of #* in (*C, + 2)** = C, + 2
The correct option is (D)

Consider

(cos0 — i sin@)" = "C, cos"® —"C cos™'0 i sin®
+..+7C (—1sin0)” (1)

(cosO + i sinB)” = "C cos"0 + "C| cos"'0 i sin®
+..+7C, (isin@)" (2)

Adding (1) and (2), we get

2cos mO = 2["C cos"0 — "C,cos"?0 sin’6...] ...(3)
Subtracting (1) from (2), we get

2 isinm@ = 2i["C cos"'0sin® — "C,cos">
0sin’0...] ...(4)

Adding (3) and (4), we get

cosm® + sinm@ = ["C cos"® + "C cos" ' sin®
—"C,c0s" 0 sin’® — "C,cos" 0 sin’6...]

= ["C,cos"0 +"C,cos"'0 sin®

= /2 sin [m@—l—%

—"C,c0s"?0 sin’*6 — "C,cos" 0 sin’6 ...]

Putting 0= T | we get
4

2 sin [(m —:1)7'(] 1 [("C, +7C, —nC,

2m/2

—nC)+ ("C, +"C,~"C,~"C)) + ..
+ (mCm—3 + mCm—Z B mcm— B mcm)]

1



36.

37.

38.

39.

40.

Binomial Theorem 9.29

Hence, m + 1 = 4k, for given quantity to be 0.

= m=4k—1,where ke N

The correct option is (C)

Sum of coefficients in (I + 2x)" = 3" = 6561 = 3%
= m = 8 Sum of coefficient on (2 + x)" = 3" =243 = 3°
=>n=35

Since S, < 0, so the point lies inside the circle.

The correct option is (A)

We have, S=1+n+n*+ .. +n>

256 18
I(n 1) _ (1™ 41 n 1

= 5 n—1 n—1
S=m®+1) (A +n+n*+..+n?)

Thus, the largest value of m for which 1 +n + n?

+ ...+ n** is divisible by n" + 1 is 128.

The correct option is (A)
The expansion is a G.P. with (n + 1) terms of the form
at !
a—>b
Qx4 3" (2x — 5)!

8
wherea=2x+3andb=2x-5

a'+a'brarh b=

Coefficient of x" = 1 [(n+1).2"3)—(n+1).2"(-= 5)]
=(n+1)-2" 8
The correct option is (B)
Let S denotes the sum of the series. General term of the
series is given by,
T =-1y@+5n"C,wherer = 0,1,2,..,n

5= G

I S eI gy e el
r=0 r=0

= §=3C-C+(C,-C+C,..)
+5(=C, +2C,-3C, +4C,..)
S=0+0=0
The correct option is (A)
(1+xy="C,+"Cx+"Cx*+"Cx*.."C x"
On integrating between the limits 0 and, we get
I+ -1 G Cx Ot
n+1 3 4
Multiplying with x and differentiating, we get

i x[(1_|_x)n+l _1]

="Cyx + +

dx n—+1

41.

42.

43.

44.

:i ncx2+nclx3 +nC2x4 +”C3x5
de| ° 2 3 5
1+ x)"" +x(n+1) (Hx)" —1

- n+1
3Cx 4"Cx°

=2"Cyx +
3

putx =1, we get

2" L (m4+1)2"—1 3 4
=" 2 ZC .
g 26, +3'C+37G

_2'"(n+3)—1

B n—+1

The correct option is (B)
For option (a)

General term

= ZSCr (x71/5)257r (2x3/5)r

There is a term containing x* if

—25+r+2=3
5 5
4r

= —54+—=3
5

r=10 i.e. an integer

Hence, T, will be the term containing x* and it will be

ZSC 210x3

10 :
Similarly, try all the other options, and in none you will have
the value of 7 as an integer, Hence, no other binomial will
have the term of x°.

The correct option is (A)

We have (1 —x —x*+x%)° = (1 -x)°(1 —x?»)°
Coefficient of x” in

(I-x—x2+x%)° =6C,-5C,-°C,-5C,+°C, - °C,
=6x20-20x15+6x6=-144

The correct option is (D)

(V1) (V3 -1)"
B 2[2"Cl (\/5)271—1 N 2"C3 (\/5)2%3
cre, (V)T 1

= which is an irrational number
The correct option is (A)

3)8

(1+x+x2)8= =(1-x)%1-x)*

—X
=(1-3CKF+CX — )1 +3Cx' +°Cx* +1°Cx* + ..)
a, = coefficient of x* = *C, - 3C°C, = 792 — 288 = 504
The correct option is (B)
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- - " n—1
45. Y (r+1)"C, =) r'C,+"C, =[1— : ] v [1 ! ]
r=0

=0 14+ nx _1+nx _1+nx

aEE ~, nx ' nx ”7
= r— C C = — =

Z:O P ’*‘+r§::0 r [H—nx] 1+ nx
=n2"-1+2"=2""Yn+2) The correct option is (C)
Statement-1 is true e 1

" B n r n r 49. Here, tr = ro= _ -nCr
ST Coxn = YO ) "Cx R R—
-1 -n*'Cr

nzn:O"ICrlx’—l—zn:O"Crx' n+1

Putting =0, 1, 2, ... n and adding we get, i G
0

nx(1+xy"~'+ (1 +x) k+1

Substituting x = 1 = L e 4t iGN
n+1

S +)'C o =n2v

Hence Statement-2 is also true and is a correct explanation
of Statement-1.

-1 {Zn*‘—n“C}:zw_l
n+1 ! n+1

The correct option is (C)

The correct option is (B)
9 50. We have,
46. 1 -qg"= E 1019 = (100 + 1)%*

3y =100 +50 - 100 + 2949 _j00% +
= |= SL = nZlOgilo 1-2
4] " 10 4 and, 99% = (100 — 1)

1 =100%—-50-100% + 5949 jo0% _ .

n> ﬁ 1.2
08, — 108y Subtracting, we get

The correct option is (A) 101-99% =2 [50 - 100* + 50-49-48 1004 + ]

47. 87— (62)" = (1 + 63y — (63 — 1)1 1-2-3
—(1+ 63y + (1 63y =100 +2. 304948 jo00 4 > 100
= (147,63 +7¢, (63)° + ... +(63)) Hence, 10150 op s 100%,
(1= 63 + ¢, (63)° + ... + (-1)(63)"™) The correct option is (A)
=2+63("c, +"c, (63) + ...+ (63)"

— G 4+ Cre (63) + ... — (63)™) 51. The greatest coefficient is
. . n!
Remainder is 2. ———— " [Here,n=15,q =3, r=3,k=4]
The correct option is (B) (@) " [(g+1)]
48. Letlogel0= x. The correct option is (A)
n 10 =20 20 20
Then, 35 (-1)-"C, - ll—Q—lrloglEOanr 52. We have, Eozocr C,+2C +..+2C
=0 (1+log, 10%) But 2C, +2C, + ... C, = 2%
i =D "C,- Bhlc and, -- *'C,, =%C,*C,=*C,
r=o (14 nx)’ 0C =2C,.. and *C, =2C,
r .l — (20 20 20
n 1 n o 0~ =*C +20C +...+2C )
— E (_ 1)r . nCr [1] + Z (_ l)r ) E on-l . % E} Cr 0 1 20
F=0 + nx r=0 r 1+ nx) C(C, +C, + ..+ 2C,)
., o 1 r = 22(] + ZOC“) _ (ZOCIO + ZOCQ + ...+ ZOCO)
= ,go(_ n"-"C, - = 2[XC,+2C, +...+2C,] =22 +2C,
LSy e [ 1 ]” ™, +1C, + .. +2C, =219+ L 20c10
1+nx 7=o N1+ nx The correct option is (B)



53.

54.

55.

56.

We have,
n*'C,+2[*)C,+°C,+C,+ ...+ nC)]
=n''C,+2[C,+°C,+'C,+ .. +nC)]
=n*'C,+2['C,+*C,+ ...+ nC)]
=n"'C,+2[C,+..+nC)]
=n"'C,+2-n"'C,
=n+lCZ+n+lC3+n+1C3
:n+2c3+n+lc3
_ n(n+1)(n+2)+n(n+l)(n71)
6 6
_ n(n+1)(2n+1)

6
The correct option is (A)

A = coefficient of x in [*2C (1 + x)’n
+nC (1 +x)Pn '+ ..]
= coefficient of x in (1 + (1 + x))’n

= coefficient of x in (2 + x)’n

2n
= coefficient of x in 221 [1 + f] =n-22n
2

The correct option is (C)

By binomial theorem

(1+x)n= 1+nx+n(n2_l)-x2...x"]

o, (1+x;-1 =nx+
2

Ifx=n (1+nn-1=n*+ nm=0

2
nn—1) '
2

(A+nmp-1 =nr*1+

Put n =100,

(1+100)' — 1 = (100) {1+

100 x99

(101)'° — 1= (100)* |1+

Clearly (101)' — 1 is divisible by
(100)? =10000
The correct option is (C)

We have, t.r="nCyr  x°r!

—2 +1

and, tr,, =*nCr  xr*h

—2
nCr

Given, nCyr

= 3r-1=r+LorQ@Br-1)+@r+1)=2n

= 2r=2;ord4r=>2n

= r=1 (impossible); or r= " .

But r is a positive integer greater than 1. So, the value of

n

ris =, provided 7 is an even integer (> 2), otherwise r has

no value.

The correct option is (A)

Binomial Theorem 9.31

n(n—1)

100(100 — 1)
2

...10098}

57.

58.

59.

60.

We have,
(1+x+x)n = i": ax’ (1)

r=0

Replacing x by 1 , we get

X
11y 2
[1 +-+ —2] =54
X x r=0x"
Multiplying both sides by x*n, we get
(I+x+an = 35 g2 -(2)
r=0
From (1) and (2), we have
2n _ )
Y ax = Yax"’
r=0 r=0
On equating the coefficient of x’z~r on both sides, we get
a2n—r =arfor 0 <r<2n.

The correct option is (C)

22003 = (24)500 23
= 22003 =g8(16)

= 22005 =g(17 - 1)

= 22003 = 8[(17)% — 500C1(17)499 +
=0C, . A7) +1]

499

2003
2 g,
17 17

where k= (179 = 30C (17) + ... + 0C,

such that k is an integer

{22003} _ i
17 17

The correct option is (C)

=

Let 1 +/= (6v/6 +14)""

Assuming, /" = (6\/8*14)2”1 (1)

Now, I+/—f = (636 + 141 _ (6:/6 —14)™*!
= I+f—f=2{""C(6v/6)" 14'

+ 2O (656)7 (14) + .}

= [+f—f =2 {Integer} =even .(2)
Now, 0 < f<1

Also, 0<f-f <1

S0/ <0 {Using (1)}

L 0Sf—F<0f—f=0

Substituting respective values in (2), we get

1= even integer

The correct option is (A)

C; —2C? +3C; —4Cl+ ..

+ (=" (n+1)C}

= [C;—Cl+C;—C}+..+(=1)'C}]
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61.

62.

63.

64.

—[C} —2C; +3C; — ...+ (= 1)" nC}]

= (_ 1)” [n]'[n]’_(_ 1)2 Encvg
2)(2)

- (- l)n/z

2[5] [f]v[c2 2C7 43C2 -
2) 2

FED (D CI= (D" (n+2)
The correct option is (C)

Lets = g L 141 147

S 44
sl
Sl Y-

3! 3
which is an equivalent of

g s -

The correct option is (B)

o

+

(1 +x)101 (1-x +x2)100 =(1+x)(1 +x3)100

= (1+x)(C,+Cx*+CxS+ ...+ C ) (X’

Clearly, in this expression xA will be present if A = 3, or
A=3t+1

So, A cannot be of the form 3¢+ 2.

The correct option is (C)

We have,

171995 + 111995 _
= (7 + 10)1995 + (1 + 10)1995 _
- [71995 + 1995C1. 71994. 101 + 1995C2. 71993' 102 +

71995

’71995

1995 1995 1995 1995 1
e SC L 10195] 4 [995C, + 95C . 10
1995 2
+1995C 107 + ...

1995 1995 1995
+195C 1019%] 7

= [l‘)‘)SCl_ 71994' 101 + ...+ 101995]

+ [1995C1. 101 + ...+ 1995C1995' 101995] +
= amultiple of 10 + 1.

Thus, the unit’s place digit is 1.

The correct option is (B)

Given polynomial is
(x+nC) (x+3.nC) (x+5.nC,) ..(x + 2n + 1). nCn)

65.

66.

= xn*' +xn {nC,+3.nC +5.nC,+
.t @n+1). nCn} +xnt () + ..
Coefficient of xn in the expression is

> Qr+1)'C, = ¥2r'C,+ 3 "C,
r=0 r=0 r=0

2y Al 4
r=0

/

= 2ni n—lcril + 2)1
0

=2n2n'+2n=(m+1)2n
The correct option is (C)

Letn=2m, me N
(a+b+con+(a+tb-cm=[(a+b)+cl’m
+[(a+b) - cPm
= 2{(a+bym+’mC(a+ bym?c*+
o +2mC mc*m}
Therefore, the number of distinct terms
=Q2m+1DH+Q2m-1)+

34+ 1=

’";1] Qm+1+1)

Sl

2
= (m+1y= [ﬁ+1 =
2

The correct option is (C)

Consider,
(cos0 — i sin@)m = mC, cosm® —mC cosm™'0 i sin®

+ ...+ mCm (— i sin®)m (D)

(cos® + i sinB)m = mC cosm0 + mC, cosm™0 i sin®

+ ...+ mCm (i sinf)m ..(2)

Adding (1) and (2), we get

2cos mO = 2[mC cosm® — mC,cosm 0 sin’6...] ..(3)

Subtracting (1) from (2), we get

2 isinm0 = 2i[mC cosm'0sin® — mC cosm™
0sin®6...] ...(4)

Adding (3) and (4), we get

cosm® + sinm@ = [mC, cosm® + mC,cosm ™0 sin®

—mC,cosm 0 sin’® — mC cosm 0 sin’6...]

= /2 sin | ;0 +£ = [mC cosm® + mC cosn ' sin®

—mC,cosm™0 sin*0 — mC cosm 0 sin’0 ...]

Putting 6 = T , we get

4
s [<m hr)
4 2m/2

-mC,) +(mC,+mC,—mC,—~mC)) + ...
+(mCm_, + mCm_,—mCm_ — mCm)]
Hence, m + 1 = 4k, for given quantity to be 0.

[(mC,+mC —mC,




67.

68.

69.

70.

= m=4k-1,whereke N

The correct option is (C)

We have, S=1+n+n*+ .. +n*»
256

I(n D _ (n® 41
n—1 n—1

S=m®+1) (A +n+n+...+n?)

Thus, the largest value of m for which 1 +n + n?

+ ...+ n*3 is divisible by nm + 1 is 128.

The correct option is (A)

128
= S= " !

(1 +x)n=nC,+nCx+nCx*+nCx* ... nCnxn
On integrating w.r.t x between limits 0 and x, we get

(1+x)n+1 -1 . N nCIXZ
n+1 o¥ 2
Lrex et
3 4

Multiplying with x and differentiating, we get

d{x[(lﬂ)“‘ —1”
dx n+1

_ 4 "Cpx” + O + ot + ot
dx 2 3 5
. A4+x)" +x(n+ D)+ x)" —1
+1
— Ot 3"C1xﬂ 4"Cx°
; — .
3

putx =1, we get

2" L (n4-1)2"—1 3 4
L S e 2 T 4+
w1 2C0+2C1+3 C,
_2(n+3)-1
n+1
The correct option is (B)

A = coefficient of x in [>2C,(1 +x)*n +*nC,
(1 +x)n+..]

= coefficient of x in (1 + (1 + x))’n

= coefficient of x in (2 + x)’n

2n
= coefficient of x in 2%n [1 + %] =n22n
The correct option is (C)

General term in (1 +A)n (1 +wWn (A + Wn is
ip, 4, r = (nCphp) (nCqugq) (nCrin-rir)

= 1p, q, r=nCp nCq nCr Ap~+n—r uq+r
term contains coefficient of Anun if
prA—r=A

= p=randg=n-r

and g+r=n

Now, #r; n—r, r contains coefficient of Anpn
= Coefficient of Anpun = nCr nCn—r nCr

Binomial Theorem
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71.

72.

73.

Coefficient of Anpun = (nCr)3
The correct option is (D)

Since (1 -x)n=C - C, x+ C,x* -~ C,x* + ...
x(I-x)n=Cx—C x¥*+C,x*-C,x"+ ...

1
= [x(1—x)"dx
0

1
= [(Cx—Cx* +Cx* —Cx* +..) dx
0

= Q_Q_,_g_ . upto(n+1)terms
2 3 4
ForLH.S.putl—-x=¢ .. dyx=—dt
LHS.- — L
(n+1D)(n+2)

The correct option is (D)

Here, /= R — [R] is the fraction part of R. Thus if / is the

integral part of R, then

R=1+f=(55 +11)n" ", and 0 <f<1.
Now, = 545 —11=18034 <1,

S Aff =055 — 127 then 0 <f* <1
Now, [+ f—f=(5J5 + 11pn"—(5+/5 — 11)n*!
=2[n"'C, (5+/5 ynx 11

+271C, (55 Pn i x 118+ ] (1)

= An even integer.

= f—f"must also be an integer.

= f-f=0, T 0<f<1,0<f'<1

= f=f

SRI=Rf =55 +11Pn* (545 — 11y
=(125-121)n "' =42n+1.

The correct option is (C)

The number of solutions of x +x, + ... +xk=n
=coefficientof tnin (¢t + 2+ £+ ..) (P +F +..)
Ltk kL)
= coefficient of tn in 2"k (1 +¢t+£2+ )k
But, 1 +2+ .. +k= % k (k+ 1) = r (say)
and, 1 +¢t+ £+ ... = b

1—¢
Thus, number of required solutions
= coefficient of tn “rin (1 —¢) k
= coefficient of tn ~rin (1 +kC t+k*'C, 7
TkTC P+ )
=k'nr'Cnr
=k*nr'Ck_ =mCk-1
where, m=k+n—r—1

—k+n—1-L k@k+1)
2
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=Y pkvon—2-k-K=Llon-r+r-2).
2 2

The correct option is (A)

17 n+1
+...+n*‘CnH[ lq ]
—q

1
Ty [n"'C(1-g)+n"'C,(1-¢)
74. We have, ;::0 C sinrxcos (n—r)x +nC, (1—g) + .0 'Cn_ (1 —qn' )]
= % [(nC0 sin Ox cos nx + nCn sin nx cos 0x) _ 1 1 [(n”Cl + n”CZ + o+ n“CnH)
. . -9
+(nC, sinxcos (n—1)x+nCn_ sin(n—1)x-cosx) —(n*1C,-q+n*'C, @+ A0 ICn, - qn )]
+ (nC, sin 2x cos (n —2) x + nCn_, sin (n —2) x - cos 2x) .
+ ... ¥ (nCn sin nx cos Ox + nC, sin 0x cos nx)] = E [(Qn"'=n"'C) —{(n"'C;+n"'C qg+n"'C,q
= % [nC, sin nx + nC| sin nx + ... + nCn sin nx] +..+tnCn  gnt—n*"'C}]
n o — 11y +1_
= l [nC,+nC + ..+ nCn] sin nx = 2"sinnx 1—g [(2n D-{d+qn 1}]
2 2 .
- 2 "Csinrxcos (n—r)x =25 — 1 sin nx. = T Rn = (1+qgn*']=2n8n.
r=0 7q
The correct option is (C) The correct option is (B)
75. We have, 77. We have, (1 +x)'5=C,+ C, x+ C,x*+ ...+ C, x'5
nCn+n*'Cn+n*2Cn+..+n"kCn 5
= coeff. of xn in (1 +x)n + (1 +x)n* ' + .. = M =20 +C+Cx+Cx*+ ..+ C x"
N x X
+(1+x)n"k Differentiating both sides w.r.t. x, we get
+1 +2
Now, (1 +xn+(1+x)n™'+(1+x)n"2+ ... 215040 —1-(1 4 x)°
+(1+x)n'k 2
k+1
= (1+x)n (”x)l] == G 420X 30+ 14C, X
x 2
! ! Putting x = 1 on both sides, we get
= - (F+nTk - — (L+x)n 15:24-25=—C +C,+2C,+3C,+ .. +14C
x X
Equating the coefficient of xn, we get = 2M(15-2)+1=C+2C+3C,+..+14C
nC +n* 'Cn+n*2Cn+ ... +n*kCn .. The given series =2 - 13 + 1 =219923.
)
=nk*1Cn, ~0=n+k+1Cn+1 The correct option is (A)

2 — 2 3 4
78. (I1+x+x)m=a,tax+tax’+ax’ +ax*+

wtan  x¥n'+anxn..(1)

. .. 1
There is no term containing x"in — (14 x)"
x

The correct option is (C) Replacing x by Tin (1), we get

6. Weh x
7 € nave, 1 1 (A+x+xIn=a,xn+a,xn"'+a,x’n2+ ..
1_ n+ 1_ n+
Sn=l+q+q2+...+qn=[ lq ]=[ lq ] (1) tan xtan
-9 -4 Again, replacing x by — x in (1), we get
) . (I-x+x)n=a,—a x+ax*—a,x’+ .
and, Sn=1+ LH]_;_[L‘H] +o+ [L‘H] —an  xXn'+tanxn..(2)
2 2 2 Multiplying (1) and (2), we get
n+l
1,[‘17"'1 A+ +xYn=(a,¥’n+a x’n'+a,x’n >+
n+l n+l
_ 2 _ 27 —(g+D)" ) wtan  x+an)x(a,—a x+a,x*+
1— q+1 (I-¢q)-2" wo—apn  xX’n'+anx’n) ...(3)
2
x4+ 2 + x + 2\ — + 2)2 _ 2
Now, n1C,+n°1C,-S, +n*1C, S, + .. [Note that (1 —x +x?) (1 +x+x?) =(1 +x*)’—x
=1+x2+x%
+n*'Cn_ - Sn ) )
s , Finally, replace x by x? in (1), we get
=n"IC, [l—q +n71C, [l—q +nIC, [l—q ] A+ +xYm=a+a X+  tanxn+ .. +anx'n..(4)
I—q =g I=q Now, equating the coefficients of x?n on the right hand sides



79.

80.

Binomial Theorem 9.35

of (3) and (4), we get
aé —a,2 —I—azz —af T+ = azz,H +a22n =an.

The correct option is (B)

Let S=(1+x)"% +2x (1 +x)"+3x2 (1 +x)"+ ..
+ 1000 x% (1 +x) + 1001 - 100

This is an A.G.S. of common ratio r = _*
1+ x
LS =x(1+x)" +202 (1+2)"+...
14+ x
. 41000 1001x]°°]
+1000 - x'%% + 81.

1+x
On subtracting, we get

——*1s = (1 +x)"%% + x (1 +x)™
I+x
2 (1 +2)"8 4 .+ x1000 1001x""
1+x

= S — [(] +x)1001 +x (1 +x)1000 +x2 (1 +x)999
+ o+ X190 (1 4 x)] — 1001 X101

14 x)'o! 1_{ X }
( ) I14+x
= —1001 x'!
X
1—
I4+x
1001
= (1 +x)lo02 17[ X ] — 1001 x'°0!
I+ x 82.
= (1 +x)10()2 _xl(){)l (1 +x) _ 1001 xl()()l
— (1 +x)1002 — x1002 _ 1002 x100! (1) r +
Now, the coefficient of x*° on the R.H.S. of (1)
=1002C50.
The correct option is (C)
We have,
n 1) " 1)
L=1%(=1""C, [*] =X (E=De [*]
r=0 2 r=0 2
_ [1_1] _ 1
2 2"

S -y

r=0

NN

= z (—1y-"C, [3] = Y (=1-"C, [3]

2? =0
4

n 7r
t = el L] =
el

P

aul
coel]

n
r=0

h 23n

83.

. Required sum

= i+ 1 + 1 + ... tomterms
2n 22n 23n
i
_ in 2 2
2 _L 2 -1
27‘

The correct option is (B)

We have,
(I=x)n=nC —nC x+nC,x*—...+ (= DnnCnxn,
and, (x+ )n=nC xn+nC xn ' +nC,xn >+ ..+ nCn.

The given series is the coefficient of xn in the product of
R.H.S. of the above two.

. Sum of the series = coefficient of xn in (1 —x)n - (x + )n
= coefficient of xn in (1 — x*)n

= coefficient of xn in

[nC,+nC, (-x*) +nC, (- x*)* + ...+ nCn (- x*)n]

Since n is even, let n = 2m. Then,

sum = coefficient of x’m in

[PmC, +°mC, (=x*) +°mC, (- x*) + ... +*mC,m (- x*)’m]
=2mCm (— )m = nCn/2 (- 1)n/2.

The correct option is (B)

We have,
I N I
r+Dr+2) 42 [r+1 7
= 1 1 n+l1
r+2 |n+1
1 I
= S .t
n+1|r+2 !
S N e
n+l n+2
Putting » =0, 1, 2, ..., n and adding, we get the required sum
S S [n72C,+n*?C+ .. +n"Cn ]
(n+D)(n+2)
1
- 2}’l+2* n+2C +n+2C
(n+1)(n+2) [ ( 0 V]
_ 2n+2_n_3
(n+)(n+2)’

The correct option is (B)

Let (/3 + 1)1 =p +f, where p is the integral part and 0 <f
<1.

-, integer just above (/3 + 1)’n=p+1
Now, ({3 +1Pn={({3 +1ln=(4+23)n
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84.

=2n(2+ 3 )n

Thus, p+f=2n 2+ 3 )n

Also,0< 3 —1<1

L 0<(3 —Dm<l1

Let £ =(3 ~Dn=@4-23m=2n2- J3)n,
then 0 <f, < 1.

Now,p+/=2n(2+ [3)n

=2n[2n+nC, 2n"" 3 +nC,2n* (3 )

+ . +nCn ((J3)n] (1)

fi=2m @ 3)n

=2n[2n—nC, 2n '3 +nC,2n 2 (3 )
+ ot (= Dn-nCn (3)n] ..(2)

H+2)=

prf+f =2n-2 [2n+nC,2n > (3 ) +..]

= an even integer (A)

.. f+ f,= even number — p = an integer ..(B)
Also, 0<f<1,0<f <1

L O<f+f <2 ..(C)
From (B) and (C), f+f, = 1 ...(D)

From (A), p + 1 =2n"!, an integer.
Hence, integer just above (/3 + 1) i.e., (p + 1) is divisible
by 2n + 1.

The correct option is (A)

We have,
2r+2n 42
tr+l=7cr=27. L wer
(r+D(r+2) r+2 r—1
r+2
-2 . 1 n*'Cr,
r+2 n+l1
= 2’*2 1 n+l
n+1 \r+2 o
= 2’*2 1 n+2
n+1l n+2 2
. 1 n _ 1 n+l
v+l 7 41

Putting =0, 1, 2, ..., n and adding we get,
The given expression

- {22 n*2C,+2° n*2C + .
(n+D(n+2)
+2n"2-n"?Cn,,}
S {(1+2)n*2—n*2C,~2-n*2C,}
(n+D(n+2)
_ 3P 2(m+2-1 _ 3" —2m=5
(n+1)(n+2) (n+D(n+2)

The correct option is (B)

85.

86.

87.

88.

The given series

=mCr-nC,+mCr_ -nC +..+mC, - nCr,
Now, (1 + x)m =mC +mC, -x+mC,x*+ ...
+mCrxr+ ...+ mCm xm,

and, (1 +x)n=nC,+nC x+nC,x*+..+nCrxr+..+nCn
xn

The given series is the coefficient of x7 in the product of
R.H.S. of above two.

.. Sum of the series = coefficient of xr in (1 +x)m -
(1+x)n

= coefficient of xr in (1 + x)m " n

=m+ nCr.

The correct option is (B)

Let the expansion be that of (1 + x)n.

Let a, b, ¢, d be the (r + D)th, (r + 2)th, (» + 3)th and (r + 4)
th coefficients.

a=nCr,b=nCr |,
New @ - _'C____'C
a+b "C,+"C,, " G
_ n! ><(r—i—l)!(n—r)! _r+l
rl(n—r)! (n+D! n-+1
b _(r+D+1 _ r+2
b+c n+1 n+1’
c _(r+2)+1 _ r+3
c+d n+1 n—l—l.
_r+1 r+3 _2r+4 _ 2(r+2)
n+l n+1 n+1 n+1

c=nCr,,d=nCr_..

Similarly,

. _a c
a+b c+d
_ 2b
b+cA

= a_ | b , ¢ areinA.P
a+b b+c c+d

a+b b+c c+d
a b c

are in H.P.

The correct option is (C)
3400 = (34)100 = (81)]00 = (1 + 80)1()0 = 1 + 100 C] (80) + l(lOC‘2
(80) > +...+'%C,  (80)!°
=1+ 8000 + last two digits in each term is 00
.. Last two digits =01
The correct option is (C)
Consider (1 +x)n=C + Cx+ Cx*+ Cx* +......
(D)

Integrating equation (1) w.r. to x, between limits 0 and x, we
get

JoA(Cy+ Cx +Cx” +..)dx = [(14 x)"dx



89.

90.

91.

Binomial Theorem 9.37

2 3 ntl
= Ccprc e 2D T
2 3 n+1
Integrating equation (2), taking limits from — 1 to 0, we get
2 3 n+l
[Cox +C %+ C .. |dx = flwdx.
2 3 n+1
..(3)
C0x2+C1x3+C2x4+ ’ A+t X ’
2 23 34 7 (n+D(n+2) n+l1]
ja a6
1.2 23 34
_ 1 1
(n+D(n+2) n+1 n+2
c, C @G, _ 1
———t+t—=+...7
12 23 34 n+2

The correct option is (A)

We have,

(1+xn=C,+ Cx+ Cx*+..+ Cnxn ..(1)
Differentiating equation (1) w.r.t. x, we get
n(l+xn'=C+2Cx+3Cx"+ ... +nCnxn...(2)
Differentiating equation (2) w. r. t. x, we get

n(n—1) (1 +xn?=(1.2)C,+(2.3) Cx +....

.t n(n —1)Cnxn...(3)

Putting x = 1 in equation (3), we have

(1.2) C,+ 2.3)C, ...+ (n— D)n Cn = n(n—1)2n 2.

The correct option is (B)

Let n=2m, then k=3m

k r—1 3n m r—1 3m
2:31(73) CZr—l = 21(73) CZr—l
= (=3)"mC, + (-3)" 'm C, + (-3) ‘mC +....
— 6mC17 (\/5)2 6mC3 _’_(\/5)4 Gmcsf.w

1 {ﬁ“q, (ﬁf e+ (ﬁf " C]

3

- &

= — imaginary part of (1+ \/gi)ﬁ'"

6m
1+ﬁ,.]
2

= —_ imaginary part of 2°m )

s &

6m
. imaginary part of 2°m [cosﬁ + isin E]
5 3T

:szszO:o (* sin 2m w=0)

NG

The correct option is (C)

The given series

X x ’
1+ —+ +
1+x 1+ x

§=(1+x)™

(el

92.

93.

94.

9s.

501
1— X
1+x
X

Cl4x
Hence, the coefficient of x**! in § = 501C301.

The correct option is (A)

= (1 + x)SOO X = (1 + x)SOl 7x501

We have,
(J6)" =6n=(1+5)n
=C,+C.5+C,. 52+ C.5+.+CnSn [where Cr=nCr]

(\/E)Zn

5

Thus, we have

= %+ [C+C5+C5 +...+C,.5"|= é + integer

1 .

whose fractional partis ©

5
The correct option is (B)

We have,

(x+C) (x=3C) (x +5C))....upto (n+ 1) terms
=xn"'+[C,-3C +5C~..(n+ 1) terms]xn+t....

Thus, coefficient of xn = C; —3C, + 5C,~....(n + 1) terms

= Y C(-1)Q2r+1)
r=0
We have,

(=3 =52 C (=1y x
r=0
ie, x (I -x)n= z": C.(—1y' x**" [multiplying by x]
=0

ie, (1-x)n—2nx* (1 x)Hn'= i C.(=1y 2r +1)x*
=0

[differentiating w.r.t.x]

Putting x = 1, we have,

> C(~1y2r+1)=0.

The correct option is (A)

' (Q/E)r . As 2 and 5 arecoprime, 7,

= cr (45)"
will be rational if 100— r is a multiple of 8 and  is a multiple
of 6. Also, 0 < <100
~r=0,6,12,...96 (D)
= 100-r =4,10,16,....,100
But 100 — 7 is to be a multiple of 8, so
100-r=0, 8 16, 24,..., 96 -(2)
The common terms in (1) and (2) are 16, 40, 64 and 88

r =84, 60, 36, 12 give rational terms.
.. The number of irrational terms = 101 — 4 = 97
The correct option is (B)

1+99n =1+ (100 - )n = 1+ {nC 100n —nC,.100n" +....—
nCn} because n is odd
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96.

=100{nC,.100n" —n C .100n>+... —n Cn ,.100 + nCn_}
=100 % integer whose unit’s place is different from 0.
[ nCn | =n, has odd digit at unit’s place]

.. There are two zeros at the end of the sum 99#n + 1.

97.

(x+n7'C) (x+n™'C)(x +n™'C))....(x + *n " 'Cn)
=xn*+xn Cnt'C +n T C +2ntC A
+n*1Cn) +....

.. Coeffcient of xn (say)

The correct option is (A) S=2n"'C,+°n"'C +n"'C,+ ...+ n"'Cn (D)
. =8="n"'"Cn,  +71"'Cn+n"'Cn +.°n"'Cn_,
Let §= —— “ nCr=nCn_r (2
;::o 2n!(2n—2r)! ¢ . 1) &
On adding (1) and (2), we get
Ly @mt 1 g 28=2m"1 . S§=22n
@m)lr=0(2r)!(2n—2r)!  (2n)!-=0 The correct option is (B)
— 1 (ZﬂC + ZnC + ZnC + - +2n C ) 98- 32 = 25 = (32)32 = (25)32 = 2]()0 = (3 _1)160
(2}’[)' 0 2 4 2n
Now. =3m+l,me N
’ L (32)2 = (32 m =256, D
(14 1)’n="nC,+*nC, +nC, + ...+nCpn h
0 1 2 2 =236+ D2 =4 85+ 1
and, (1 —-1)’n="nC —°nC, +°nC, — ....+nCpn ’
On adding, we get =4(7+1y’m""'=4(Tn+1),ne N=28n+4
2 =2 (2}1, C +2nC.4nC, + ... nCp ) . When 7 divides (32)***2, remainder = 4
) ) i . R
_ The correct option is (B)
= 2n-'="nC +nC,+ ... +nCn
22n—1
Cen)’
The correct option is (B)
SInce T, is the numerically greatest term in the expansion of or,x<—-2andx>— o4
21
10
210 [1+f—’6‘J .o % <x<-2 (2)
T (1) and (2) gives the required range.
—|zland |21 The correct option is (B, C)
3 T P ’
100. Let 7r, Tr |, Tr ., be in G.P.
T,
or, ‘F“ >land || <1 N T, ,1, =2 are in G.P.
3 4
r+l r+l
T _
Now, —+L —nortl =_" 1,777 areinG.P.
T, r n—r+1 r+1
Taking » = 3 and » = 4 and replacing x by 3* andn by 10, in r(n—r)
16 T
the above two, we get (n—r+D)(r+1)
11-3 3x Zlan(1‘11—4_3_x <1 Snr+l)—(FP-1)=nr—r
3 16 16 =n+1=0
or \x|22and\x|£ﬁ = n=- 1, which is not possible.
21 Again, if Tr, Tr

If x is positive, then | x| =x

sox22andx < ﬁ

21
n2<x< 04 e
21
If x is negative, then |x| =—x

So—x22and—x < ﬁ
21

Tr, are in H.P.

+1°

1 1 1 .
= —, —, are in A.P.
T‘r 7’r+1 r42
= T 1, T are in A.P.
T T,
. g=n—r+l r+l
r n—r



=S2rn—-r=m-rP+m-r+r+r
=2m-2rr=n-2nr+rr+n—-r+r+r
=>n+4r—4dnr+n=0=n-2r7+n=0

This is not possible as both (n — 2r)? and n are positive.

The correct option is (A, B)

101. Given, mC,, mC, and mC, are the first, third and fifth terms
of an A.P., which will also be in A.P. of common difference

2d.
5 2-mCy=mC +mC,
>m@m-1)=m+ —m(m—l)(m—Z)

1-2-3
=6m—-6=6+m>—3m+2 [

=Sm-9m+14=0
>m-2)(m-7=0
Since 6th term is 21, m = 2 is ruled out,

m# 0]

. we have m =7 and

21=7c, [ | X[Wr (given)
— E Qlog(10-3") | (x—2)log3
1.2

=2 = 21_210g(1073‘)+mg3*’2

S plogl(10-3)3 2 =]

Passage Based Questions

Binomial Theorem

9.39

= log [(10—3x)-3x72]=0 [~ 20=1]
= (10-3x)-3x2=1 (- logl=0)
=3%2-10-3x2+1=0
=3%-10-3x+9=0=>Bx-1)(3x-9)=0
.~ 3x—1=0 which gives x =0

or, 3x = 9 = 32 which gives x = 2.
Hence, x =0 or 2.

The correct option is (B, C)

The given series can be written as

S= Xn: nCr.Zn—ZrCm (_ l)r

0

= 2": "C(=1) % coefficient of xm in (1 + x)*n2r
r=0

= coefficient of xm in 2": "C 1)+ x0T
r=0

= coefficient of xm in [(1 +x)*— 1]n
= coefficient of xm in (x> + 2x)n
= coefficient of xm in xn (x +2)n

= coefficient of xmn in (x + 2)n

m-—n

=nCm m2nmn = [

The correct option is (A, B)

2*"" ifm>nand 0 if m <n.

101. We have Tr ="°Cr xr"and Tr_ = "Cruxr.

Tr+1 _ 10C‘rxr
. "C..
10 | — 1(r —1)!
__C .= 10! ><(10 r+Hl(r 1).x
c | (10 —r)!r! 10!
N T _11-r
T, PR
T _
- re1 _ (11—=r ><z [ x=273]
T r 3
Now,

T _

SRS RN [” 7]X3>1 2202552 r<42
r 5

oo (4 + Dth, i.e., 5th term is the greatest term.

Putting =4 in Tr

r

we get

4
2 e
T,=1C,x* = T,="C, [E] [ x=2/3]

+12

4
= T,=210 [3]
3
The correct option is (A)
102. We have, Tr, | "Cr 3% r (-5x)r
and, 7r ="Cr_ 3% r "' (=5x)r-!

103.

oo PC3TT(ESyT  15—r41( =5y
T; ISC"71316—r(75x)r—1 r 3
T _
- 16 rx[—éxl],whenx:l
T r 5 5
T
= ot _16-r 1 umerically

T, r 3
[Neglecting minus sign]

r+1

Now, > 1 (numerically)

»

16-r 115 16>4r=r<4

r 3

=

|

Since 4 is an integer, therefore 4th and 5th terms are numer-

ically greatest terms.
The correct option is (A, B)
Let (r + 1) th term be the greatest term. Then

r r—1

1 1

Tr, =3 2‘]Cr[—] and Tr= 3 *C_ [—]
TG N

T, _20-r+l
T r

r

Now,

7

T, 2Tr=20-r+12 NERS



9.40 Chapter9

104.

105.

21

NS

= 212r (3 +1) =r<

= r<7.686 >r =7.

. 0 (1Y
Hence, the greatest term is T,= \/3 C, []

NG
_ 25840

9
The correct option is (A)

Since T, is the numerically greatest term
T,
L >1 and A >l= L >land |Z<1
3 5 3 4
3 2
NOW: T3 = 10C2(210—2)[7‘x] s
8
3x)
T4: 10C3(21073)[7]
8
— 10 10-ay[ 3% )
and 7, = °C,(2")| T
3
0C, %27 ><[3—x]
Lo~ \8) _«x
T, )
’ ‘°C2><28><[3—x] 2
8
4
0C, x2° ><[3—x]
d Ty 8) 2lx
and, > = —— 5 =——+
64
T:l IOCv3 ><27 X[37x]
8
T, T,
“4>1 and |22 <1 = |¥] > 1and [22¥] <4
3 4
= |x[>2and|x|< %%
21
— xe( o 2]U[2 o) and xe |54 64
21 21
S
21 21

The correct option is (C)

(@). Let (5+2 fg )n =1+ fwhere [ and f are the integral
and the fractional parts of (5 + 2 /6 )n respectively.

Let (5—2 /6 )n =g where g is a fraction.

Since 0 <52 /6 <1, therefore 0 < (5 —2 /6 )n <1

for every positive integer 7.

We have,

I+f+g =(5+2J6 ) m+(5-26 n

=2[C,5" +C,(2 6 }2.5n7+....]

106.

107.

ie, I+f+g =2k kel (D)
o f+g=2k-1=an integer .(2)
Since 0 <f, g < 1, therefore we have

0<f+g<2 ...(3)
Thus, using (2) and (3), we have

fteg=1

[since the only integral value in (0,2) is 1]

ie, g=1-f ()

Therefore, we have,

R(1—)=Rg=(5+2 V6 )n.(5-2 J6 )n
_ [52 _(2\/5)2]" =1,

The correct option is (A)

Let 3+ /5 )% =TI+ fwhere I and fare the integral and the
fractional parts of (3 + /5 )% respectively.

Let 3+ +/5 )% =g where g is a fraction.
Since 0 <3 — JE <1, therefore

0 < (3 — /5 )21 <1 for every positive integer n.
We have,

I+f+g=0B+57n+GB- 5

=(14+6 J5)m+(14-6 5
=2n[(7+35)n+(7-35)n]

=2n.2[C,. Tn+ C, (>3 5 )* +....]

ie, I+f+g =Q2n Yk keI (D)
ie., f+g=2n"") k- I=an integer ..(2)
Since 0 < f, g < 1, therefore we have

0<f+g<2 ...(3)
Thus, using (2) and (3), we have

fteg=1 .(4)

[since the only integral value in (0,2) is1]

Putting (4) in equation (1), we have

I+1 =Q2n"Hk

o [+ 5 )]+ 1is divisible by 2n + 1.

The correct option is (C)

Letg=(7-4+/3)n.Then,0 <g<1las0<7-4.3 <l
Now, I+f+g=(T+4 B m+(T-43)m

=2(nC, Tn+nC, Tn> (4 3 )2 +..)

= an integer

= [ftg=1 = g=1-f

Thus, [+ ) ([ ~f)=I+/)g=T+4B3)m(7T-43 m=1.
The correct option is (B)
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Match the Column Type

108. I  We have, 7'% = 7(49)" = 7 (50 — 1)*!
=7(505 =51C, 50 +51C, 50 — ...~ 1)
=7(505 =51C, 50 +51C, 50 —..) — 7 +18— 18
=7(505 =51C, 50 +51C, 50% —...) — 25 + 18

where r lies between 0 to 1028. It will be so if r is a
multiple of 8 between 0 to 1028,

ie., 0,8, 16, 32,..., 1024
Now, Tn =1024,a=0,d=8

=k+18 " kis divisible by 25
(say) 18 GIVISIDIE by 22, S 1024=0+(n—1)8 = 1024=8(n— 1)
remainder is 18.
The correct option is (C) =n-1=1024 128 =129

8

109. I  (r + 1)th term in the given expansion is given by o
The correct option is (C)

tr =19Cr 19—~ wherer=0,1,2,.., 10
+1 2 2

33’
For rational terms 13. 10 - X +1/13 o x— 11/2
r=amultiple of 5=0, 5,10 ...(1) XU mxT Al x—x
10 — » = a multiple of 2=0, 2, 4, 6, 8, 10 (2 _ @ +rx x-1
From (1) and (2), possible values of 7 are : 0 and 10 X=Xl XM
sum of rational terms (x”3+ 1) (x2f3 _ leS +1) }',1,*2 +1
=41, =G, (J2)" 31+ 1C, (J2) (31" R V: ST T

=25+32=32+9 =4l
The correct option is (D)

=B ] —x 2= xlB_ 12
10

110. I We have, 27 = (29n = (16)n = (1 + 15)n = |t +1/13 I }/2 — (6 - x 120
w2 =1+nC,-15+nC, 15 +nC, 15 + ... XUoxt Al x—x
= 24}1 _ 1 o 15}1 — 152 [nCZ + nC3 . 15 + ] TI‘H for (xl/s _x—l/Z)IO iS IOCF’(X]B)IO’}” (_ 1)}’ (x 71/2),,
=225 k, where k is an integer. For term independent of x,
H 2% —15n — 1 is divisibl 225. —_
ence, 2°n Sn . is divisible by 225 10 F T 0D 20-2r-3r=0 =y =4
The correct option is (B) 3 2
111. IV We have, Hence, required coefficient = "°C (- 1)* = 210.
5% =53.5%=(125) (625)* The correct option is (A)
=[13 x9+8](1+48x13)* 114. Il Coefficient of x™ )™ z™ in the expansion of
=(13x9+8)[1 +2C, x (48 x 13) (x+y+2)is
+ 2O, (48X 132 4.+ (48 x 13)%] (m +mn,+mn)! 100 520
: Tnin! 213151
= 8 + terms containing powers of 13. ey iy PO

The correct option is (B)
115. IV 17 =2 (mod 5)
(17)*=(2)° (mod 5) = 2 (mod 5)
= (17°)°=(2)° (mod 5) = (17)** =4 (mod 5)
The correct option is (D)

Hence, remainder = 8.
The correct option is (A)

2.1 7r+, = 108Cp (512)1028 5 (7V8)yr
= 028y 5514, 52, 78

Tr, . will be integral if both © and ” are integers

+1

2 8
Assertion-Reason Type
116. We know that G o - G n—k+1 When k=1,p=nand whenk=n,p=1.
Ci G k
. +n n
v G ’ Cu o (n—k 1) nSeries= S (n—p+1)p’ = X (wp’ —p’+ p?)
Zk - Z k _— p=1 p=1
=Gy k=1 k

, i - Xt Hp* - le3
Ekrn—k+D =+ D) [1P+2+32+ .+

Putn—k+1=p=k=n-p +1 —[PH 23+ 3B+ L+ ]
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117.

118.

119.

120.

_ (- nm+)@2u+1) #r(n+1)

6 4
_n(n+1)’[2n41 nl _ n(n4+1>* (n+2)
2 32 12

The correct option is (A)

Given: Pn=nC nC, nC,...nCn

n+]CO n+lC1 n+1C2'”n71Cn
/ "C,"C, "C,.."C,

Pn+1 _ cho[nﬂcl ] [ chz]

B _

Now,

Pn nCO nC]
n+l
[ nCCV‘] n+lcn+1
Since, n*'Cr, = ntl, ;
r+1
. P :1[n+1][n+1] [n—i—l]l
F, 1 2 )7 n
Py _ (41
P n!

The correct option is (A)
The expansion is a G.P. with (n + 1) terms of the form
an+1 _ bn+1

a—>b

an+an—'b+an?*b*+ ..+ bn=

_ (zx +3)n+l _(Zx_s)n+l
8

where a=2x+3and b=2x-5

. Coefficient of xn = L [(n + 1). 2n(3) — (n + 1). 2n(~ 5)] =
(n+1).2n 8
The correct option is (A)

If n is odd, then numerically greatest coefficient in the expan-

n n
sion of (1 —x)n is Cot or &

Therefore, in (1 —x)*!, the numerically greatest coefficient is
?1C,, or?'C, . So, the numerically greatest term

= 2C x"or?'C x"" and
|21C10x10|>| 21C9'x9‘
21! 21!
x
100110 9!12!
21! 21!
x>
11'10! 912!

5 56
Z = x€|—,—
x>6 & J

The correct option is (A)

and

( )C>0)

= _x<§ and
5

Since 7 is even, therefore the greatest coefficient is "C, , .

.. The greatest term = "C,,, xn”

121.

122

[SIE
H\

OIS o
R}

n n
2

n

Z41

2

=>x> andx< 2

=x>_" andx<?!

n
2
+2 .

n+2 n B

The correct option is (A)

Given series is

S 21 2

and we know that

(I +X)n=14nx+

n(n—1) 24 n(n—1)(n—-2) e

3!

2!
Comparing these two, we get
=21
32
and, nn—1) o Eéi
2-1 362
Now, divide (2) by square of (1), we get
n(nfl)xz 2 éxl
- 21 - _3 6 4
nx? 2.2 1
32 3 2
n-l_5_,n-1_5
2n 4 n 2
=5n=2n-2
=3n=-2 :>n:—g
3
putting value of n in (1), we get
~24=2x1
3 32
Lxm2u1. 3]
32 2 2

. Sum of given series

2/3
(-2 -
2

The correct option is (D)

1

772/3 = (25 = (4)15.
2] @7 = (4)

We have, Q+g+g+m
2 4 6
_ ﬁ_‘_ n(n—1)(n—-2) n n(n—1)(n—-2)(n—3) 4o
2 314 51-6

+...00

(1)
(2)
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1 (”"’D(”)+(”+1)(”)(n_1)(n_2) = i 122: 12Ck 2 COIZL(ZIZ—I)
n+1 2! 4! 12 [5=0 12
(n+D(m)(n—1)(n—2)(n—3) The correct option is (A)
* 6! Foe 124. Let d be the common difference of the A.P., then we have,
1

=__— [n"'C,+n"'Co+ .+
n+1
=1 pp-n=2-1
n+1 n+1
[ nC,+nC,+nC,+..=2n"",
sonCy+nC,+ .. =2n""-1].
The correct option is (C)

123. Using nCk= " . n"'Ck_, for 0 < k<11,

! n = u n k
> "C.S, = X "C,.—[2a, + (k—1)d]
k=0 k=0 2
= [al —5] S kre, + 43 ke
2 k=0 2k=0

2"+ %[112"’l +n(n—1)2""]

,[ d
=la, - £
2
=an2n '+ dn(n-1)2n"
=an2n~+n(an—a)2n> [~ an—a, =(n-1)d]

k =n2n-[4a, +an—a]=n2n> (2a, +a +an)
11
C 12
k - G =2n7?|na, + nla ta)_ 2n*(na, + Sn).
k+1 12 | 2
. . 11
- the given expression = — y» ¢, The correct option is (A)

Previous Year’s Questions

_ o 125.Coefficient of x" in the expansion of (1 + x)(1 — x)
121. (1+2x+3x2+...) 32 =[(1—x) 2] 3 n=(1 +x)("CO—"C1x+ """"" +(=1)! nCn,lxn7 1
=(—x) +(=D)"C x")is (1) "C + (=)' C = (=)

Now, coefficient of x° in (1 +2x + 3x* +...) 32 = coef- (1=n).
ficient of ¥’ in (1 =x)*=0 The correct option is (B)

The correct option is (D) 126. Given that "C  "C "C
° r—l1, r,

r+l

arein A.P.

P2 a1 1) = [0 T =2mC —"C_ 47C
_ (1 o x),z r r—1 r+l
; no; 2 2 "C,., mCr+1
Now, coefficient of x* in (1 + x + x* + ..) =2=—"t 14—
= coefficient of x" in (1 —x)* =0 C, o
— n+27ICv271 — rH»le1 B 7 m—r
=n+l1 m—r+1 r+1

The correct option is (D)

123.General term = 256C,.(\/§)2567" (5T
For integral terms, r should be 8k And then £
assumes values from 0 to 32.Hence, (B) is the cor-
rect answer.

S>m’-m@r+1)+4rr—2=0.
The correct option is (C)

127. The expression soc |- 26: $6-r
4 3
r—1

— 50c4 +[55c3 + 54cv3 + 53(?3 + 52C3 + SICv3 + 50(?3

The correct option is (B)

124. Coefficient of Middle term in (1 + ox)* = ¢, = *C,: =(C, +°C)+°'C, + 7C, + 7C, + 7'C, + C
o? Coefficient of Middle term in (1 — ox)® = ¢, = °C
(_ a)} ( ) 4 3 — (51C4 + 51C3)+ 52C3 + 54C3 + 55C3
Given that 4C20L2_= =C,.o¢ _ 55C4 + 55C3 _ 56C4'
=-6=200
-3 The correct option is (D)
RAEETY

The correct option is (C)
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128.

129.

130.

131.

T ., in the expansion
11 r
1 - 1
ax’> +—| ="C (ax’ [—]
[ bx " ( ) bx
— ll(jr (a)llfr (b)fr (X)2272r7r
=22-3r=7=r=5
- coefficient of x” = ""C, (a)° (b) ...... (1)
Also, T, in the expansion
11 r
1 11 PNTE |
ax——| = C (ax —
[ bx* (@) bx
= ll(jr a 11-r (_l)r X (b) - (X) —2r (X)llfr
Now 11 -3r=-7=3r=18=r=6
= coefficient of x7 ="C_ a’x 1 x (b)*
- 11C5 (a)’ (b)=5 = 11C6 a’ (b) -6
=ab=1
The correct option is (D)
(1-x)"? 1+3x+E 3. xP—1-3 lx -3(2) !
2 212 2 2
1 2
-312)|=x
()h
1/2 3 2 3 2 1
=(1-x)"?-=x"|=—=x (because the higher powers
8
of x are neglected)
The correct option is (C)
We have
(1-ax)"' (1 -bx)"'=(1+ax+a*x>+...)( +bx
+bx%+...)
. Coefficient of x® =b" + ab™! + a?b"2 + .... + a™'b
n+l1 n+l1
boane b"" —a
b—a
bn+1 _an+1
ca=—
! b—a
The correct option is (D)
We have

-y +yy=[-"Cy+mCy -.J[1+"Cy
+rCy* + ]

- 1—|—(n—m)—|—{m(mz_1) + n(nz—l) —mn}y2 + e

m’ 4+n’ —m—n—2mn _
5 =

So,n—m=10and (m—n)*-(m+n)=20=>m+n=80

~m=35 n=45

The correct option is (D)

10

~.a,=n-m=10and a, =

132

133.

134.

13s.

136.

137.

Since the sum of 5" and 6™ terms is zero, we have

nC4 an-4(_b)4 + n(:5 an-s (_ b)S =0 - [g} _ n—5+1
b 5

The correct option is (D)

We have

20 — 20, 20 20 10 20 20
(I+x)*=2C +*Cx+..+%*C x""+. .. +2C, x
Putx= 1,
— 20 20 20 20, 20, 20,
0=2C,-%C +...-2C,+2C -2C, +..+%C,

0 :202 (20(;8 . ZOCI . ‘2'0_ 20(29)14»2(2)0(:10
= C, = C, + ... +3C, = 2 C,,

The correct option is (B)

9

l—g' >=
=79
31
4] =10

=n>—log, 10
4

1
SN2
log,,"—log,,
The correct option is (A)

We can write 8" — (62)*"*!

=(1+63)y-(63-1)™"!

=(1+63)y+(1-63)n"!
=(1+7c,63+"c,(63)+.... +(63)") + (1 -@*Vc, 63
+ e (63)° + ...+ (1) (63)"* D)

=2+63("c, +"c,(63) + ... +(63)*! - ¥ D¢ 47
Ve (63) + ... (63)%7)

- Reminder is 2
The correct option is (B)

[—x—x*1-n =012
°C,—* Cx+°C, X —*C,x° +° C,x*
76C5.x5 +6 C6x6

x[°C, = O +° Cpx* = Cx + ..
Coefficient of
x7 :6 C16C3 _6 C36C2 +6 C56C1
=120-3004+36=—144
The correct option is (B)
2 n

W0 — (- = (B )|

2 n
—l(\/g—l) } = (4+243) —(4—23)"

:2"{(2%/5)"—(27\/3)"]



138.

139.

Binomial Theorem 9.45

., "C2" 4 C2 B €23
e B

_ 2n+1

€2 G2 B4 | =23
(some integer)

which is irrational

The correct option is (A)

f’(x)zg—i-Zﬁx—i-l 23x* + x4+a =0has roots —1  140.
X

and 2
The correct option is (C)

10 —2x)"® +ax(1—2x)" 4+ bx*(1—2x)"
Coefficient of
¥ (=2)"C, +a(=2)"C, +b(—2)*C, =0

AxUA7x16) 5 AT o )
(3x2) 2

Coefficient of
x! :(—2)418C4 —l—a(—2)318C3 —i—b(—2)218C2 =0

(4x20)—2a-%+b: 0 ....(ii)

From equation (i) and (ii), we get

PR WM R B
3 3 2

141.

4[17><8—60 +2a(—19):0
3 6
_ 4x7T6x6

T3 2x19

=a=16

h— 2x16x16_80:%

The correct option is (D)

Set X contains elements of the form
4" —3n—1=(01+3)"—-3n—-1
=3"4+"C, 3""."C,3
=93"*+"C, 3. 4+" ()

Set X has natural numbers which are multiples of 9
(not all)

Set Y has all multiples of 9 XUY =Y
The correct option is (D)

=" € (1) (22

:50 Cr . 2r . xr/Z (_ l)r
= r =an even integer.
= Sum of coefficient

1 1
e Ao s

The correct option is (D)
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