Binomial Theorem /

Bl Exercise-1

w Marked questions are recommended for Revision.

PART -1 : SUBJECTIVE QUESTIONS

Section (A) : General Term & Coefficient of xkin (ax +b)"

A-1.  Expand the following :
. 2 x\ } , 2
(i) ——=],(x=0) (ii) y +—1.,(y=0)
X 2 y

n
1 J , the ratio of the 7th term from the begining to the 7th term

b

In the binomial expansion of [§/§+

fromthe endis 1: 6 ; find n.

5

Find the degree of the polynomial (x +(x® -1 )5 + (x - —1)%)

Find the coefficient of
0] x8y3in (x +y)® (i) a®b’in (a — 2b)12

2

11
J and find the relation between

11
Find the co-efficient of x7 in (ax2 +ij and of x7 in [ax—
b x b x
'a' & 'b' so that these co-efficients are equal. (where a, b = 0).

Find the term independent of ‘X' in the expansion of the expression,

9
(1+x+2x3) 3 1|
2 3 X

0] Find the coefficient of x5 in (1 + 2x)8(1 — X)".
(ii) Find the coefficient of x*in (1 + 2x)* (2 — x)°

n
In the expansion of [xs _izj , h e N, if the sum of the coefficients of x°> and x*°is 0, then nis :
X

Section (B) : Middle term, Remainder & Numerically/Algebraically Greatest terms

B-1.  Find the middle term(s) in the expansion of

7
0 @ - %j (i)  (L—2x+x3n

Prove that the co-efficient of the middle term in the expansion of (1 + x)2" is equal to the sum of the
co-efficients of middle terms in the expansion of (1 + x)2"-1,

B-3. (i) Find the remainder when 7% is divided by 5
(i) Using binomial theorem prove that 6" — 5n always leaves the remainder 1 when divided by 25.
(iii) Find the last digit, last two digits and last three digits of the number (27)27.

B-4.= Which is larger : (995 + 100%9) or (101)%°
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B-5. (i) Find numerically greatest term(s) in the expansion of (3 — 5x)1® when x :é

(i) Which term is the numerically greatest term in the expansion of (2x + 5y)34, whenx =3 &y =27

B-6.» Find the term in the expansion of (2x — 5)8 which have
(i) Greatest binomial coefficient (i) Greatest numerical coefficient
(ii) Algebraically greatest coefficient (iv) Algebraically least coefficient

Section (C) : Summation of series, Variable upper index & Product of binomial
coefficients

C-1. IfC, Cy, C,, ... C, are the binomial coefficients in the expansion of (1 + x)" then prove that :

(32-1 ., 32.22—1C L3211 2% _gn
, .2 -1

(i)_=
(ii)

C,_1(n+1)"
n! '

(i)  (Co+Cy) (C,+Cy)(Cy+Cy) (Cy+C)
(v)  C,—2C, +3C,—4C,+... + (-1)"(n+1) C, =0

2 3 n+1 n+l
(v) 4C0+4— .Cl+4—Cz+ 4 Cn:5 !
2 3 n+1 n+1

22.C, .\ 22.C, . 2*.C, . . "2 c,  3"?2_2n-5
1.2 2.3 3.4 mNM+1) nh+2 (M+1) (n+ 2

(Vi)

Prove that
2 3 4 n+1 n+1
2?¢ , 2°C  2°C  2'c, 3 -1

2C, +
3 4 n+1 n+1

Prove that "C, + "-1C, + "-2C, + +C =™IC ,

If(1+x)"=Cy+C x+C,x2+ + C, x", prove that
_ (2n)!
" (n+3) ! (n-3)!
|
(il C, = (2n)!
(n+r) I (n—r)!
(i) = +(-1)"C,2=0o0r (-1)V2C,, according as nis odd or even.

() CyCy+C,C,+

Section (D) : Negative & fractional index, Multinomial theorem

D-1.= Find the co-efficient of x8 in the expansion of (1 — 2 x)~52,

4+2x —x?
1+ x)3
3 -5x
(1-x)°

D-2. (i) Find the coefficient of x*? in
(i) Find the coefficient of x'® in

D-3. Assuming ' x ' to be so small that x2 and higher powers of ' x

—4
(1+%x) (16 - 3x)V'2

(8+x)%/3

can be neglected, show that,

. . 305
is approximately equal to, 1 — %X'
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D-4.

() Find the coefficient of a® b* ¢’ in the expansion of (bc + ca + ab)8.
(i) Sum of coefficients of odd powers of x in expansion of (9x2 + x — 8)6

D-5.= Find the coefficient of x” in (1 — 2x + x3)5..

PART -1l : ONLY ONE OPTION CORRECT TYPE

Section (A) : General Term & Coefficient of xin (ax +b)"

A-1.

2m+1
The (m + 1) term of (5 + XJ is:
y X
(A) independent of x (B) a constant
(C) depends on the ratio x/y and m (D) none of these

The total number of distinct terms in the expansion of, (x + @) + (x — a) after simplification is :
(A) 50 (B) 202 (C)51 (D) none of these

18%+7°+3.18.7.25 -
The value of, 5 is :
3%46.243.2+15.81.4+20.27.8+15.9.16+6.3. 32 + 64

(A) 1 (B) 2 <3 (D) none

15
In the expansion of [3 - f% + B\EJ the 11thtermis a:

(A) positive integer (B) positive irrational number
(C) negative integer (D) negative irrational number.

n
. C, .
113 is 14a52, then the value of —2 is:

a n
+_
\/fij} "C,

(A) 4 (B) 3 (C) 12 (D) 6

If the second term of the expansion {a

In the expansion of (713 + 111/9)6561 the number of terms free from radicals is:
(A) 730 (B) 729 (C) 725 (D) 750

The value of m, for which the coefficients of the (2m + 1)t and (4m + 5)t terms in the expansion of
(1 + x)19 are equal, is
(A)3 B)1 (€)5 (D)8
8
The co-efficient of x in the expansion of (1 — 2x3 + 3 x%) (1+ j is :
X

(A) 56 (B) 65 (C) 154 (D) 62

Given that the term of the expansion (x*2— x-*2)*5 which does not contain x is 5m, where me N,then m=
(A) 1100 (B) 1010 (C) 1001 (D) 1002

4 3
The term independent of x in the expansion of (x - l) (x + EJ is:
X X

(A) -3 (B)O ©1 (D)3
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Section (B) : Middle term, Remainder & Numerically/Algebrically Greatest terms

8
B-1. If k e R* and the middle term of (g+ 2] is 1120, then value of k is:

(A)3 (B) 2 ©1 (D) 4

The remainder when 22003 js divided by 17 is :
(A1 (B)2 €8 (D)7

The last two digits of the number 34 are:
(A) 81 (B) 43 (C) 29 (D) 01

The last three digits in 10 ! are :
(A) 800 (B) 700 (C) 500 (D) 600

n

10
C, .
The value of E r. ——— isequalto
r=1 r-1

(A) 5 (2n - 9) (B) 10 n (C) 9 (n—4)

N~ L e
Cr+l

E n1 n n (n-1
Op (8) ©(+1) 7 ®) nin

Find numerically greatest term in the expansion of (2 + 3 x)°, when x = 3/2.
(A) °Cq. 2°. (3/2)22 (B) °C,. 2°. (3/2)® (C) °Cs. 28. (3/2)10 (D) °C,. 2°. (3/2)8

The greatest integer less than or equal to (JE +1)8is
(A) 196 (B) 197 (C) 198 (D) 199

Section (C) : Summation of series, Variable upper index & Product of binomial
coefficients

11 11 11 11
C
0o . G 4 G, 4 4 Cio _
1 2 11

11
A) 27 -1

C-1.

C-2.». The value of &— &+ C,
1.3 23 33

A) — (B) nTJrl C (D) none of these

n+1

5
C-3.  The value of the expression ’C, + Z 52-IC, is equal to :
j=1
(A) 47(:5 (B) 52C5 ©) 52C4 (D) 49(:4
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C-4.=. The value of (50] [50] +[50] [5()} + + j is, where "C :[nj
0 1 1 2 ' r
100 100 50
® (Soj <B>[ 51j ©) [25j

Section (D) : Negative & fractional index, Multinomial theorem

D-1. If [x| <1, then the co-efficient of x" in the expansion of (1 + x + X2+ x3 +
(A)n B)n-1 C)n+2

The co—efficient of x# in the expansion of (1 — x + 2x?)12 s:
(A) 12C, (B) 13C, (C) “c, (D) 12C,+ 3 13C, + 14C,

If (1+x)°=a,+ax+ax?+...+a,x? then value of
(a,—a,+a,—a,+a,—a )+ (@ —-a,+a,—a, +ay)’is
(A) 2% (B) 2 (C) 22 (D) None of these

PART - lll : MATCH THE COLUMN

Column -1 Column =1l

(A) If (r + 1)" term is the first negative term in the expansion (p) divisible by 2
of (1 + x)"? , then the value of r (Where 0 <x< 1) is

(B) If the sum of the co-efficients in the expansion of (@) divisible by 5
(1+2x)"is 6561, and T, is the greatest term

in the expansion for x = 1/2 then r is
"C, is divisible by n, (L <r<n)ifnis (N divisible by 10
The coefficient of x* in the expression (s) a prime number

(1 +2x +3x2+4x3 + up to «)*? is c, (c € N),
thenc+1 (where|x|<1) is

Bl Exercise-2

w Marked questions are recommended for Revision.

PART -1: ONLY ONE OPTION CORRECT TYPE

In the expansion of

21
3\/§+ 3 b , the term containing same powers ofa &b is
b V&

A) 11t term B) 13" term C) 12" term D) 6" term
(A) (B) © (D)
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2.

Consider the following statements :
: Number of dissimilar terms in the expansion of (1 + x + x2+ x3)"is3n + 1

QA+X)(1L+x+x) (A +x+x2+x3) 1+x+x2+ + x1) when written in the ascending

power of x then the highest exponent of x is 5000.
n-r

n-kC =n
Z Cr_ Cr+1
k=1

S,: fF(l+x+x3)"=a,+ax+a,x*+

State, in order, whether S, S,, S,, S, are true or false
(A) TFTF (B) TTTT (C) FFFF (D) FTFT

n n n n n
If C +n4 C”1n+6 C”2n+4 C:]+3 * Cria _N+K then the value of k is :
Cr +3 Cr+1 +3 Cr+2 + Cr+3 r+k

(A1 (B) 2 (C)4 (D)5

The co-efficient of x® in the expansion of (1 + x)?* + (1 + x)® + +(1+x)®is:
(A) 51(:5 (B) 9C5 (C) 3106 _ 21C6 (D) 30(:5 + 20(:5

100
The coefficient of x52 in the expansion Z 100¢ (x —3)wom, 2mis
m=0
(A) 100(:47 (B) 100C48 (C) _100(:52 (D) _100C100
40
The sum of the coefficients of all the integral powers of x in the expansion of (1+ 2\/;) is:

(W) 3+ 1 (8)3-1 © 7 @-1) ©) 2 3+ 1)

. 1+rln10
Z(_l)f ﬂCr. ( n)r —
o (1+1n10")

(A)O (B) 1/2 <1 (D) None of these

10

- . . . 1 -1
The coefficient of the term independent of x in the expansion of > X +1 _X n
X3 —x3+1 Xx-x2

(A) 70 (B) 112 (C) 105 (D) 210

is :

Coefficient of x"~1in the expansion of, (X + 3)"+ (X + 3)" "1 (X +2) + (X + 3)" 2 (x + 2)2 +..... + (x + 2)"
is :
(A) ™1CL(3) (B) "1C,(5) (C) ™1C,(5) (D) "C,(5)

Let f(n) = 10" + 3.4"*2+ 5, n € N. The greatest value of the integer which divides f(n) for all n is :
(A) 27 (B)9 (©) 3 (D) None of these

(101)100
100!

(A) 99 (B) 100 (C) 101 (D) 102

, then n equals to :

n n
If(1+x)":z arx'andbr:1+iand b =
r=0 a r=1

6
Number of rational terms in the expansion of (1+\/§+\/§) is :
(A7 (B) 10 (©) 6
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13 If 5= ¢, -*c 3¢, +* C,.2%c, —* C,1°'C, = (101)* then k equals to :
A1 (B) 2 © 4 (D)6

10c,2 10 c2 4102 —....—(1OC9)2 "'(lOClO )2 -

(A0 ®) (°Cs) (© -, ©) 2°Cs

n
The sum z (r+1)Cz2isequalto:
r=0

(n+2)(2n-1)! 5 . (n+2)(2n+1)!
nt(n-1! I (n ! nt (n+1)!

(n+2)(2n-1) !
nt (n+1)!

(A) (D)

FA+x+x2+x3)°=a,+ax+ax+ +a,.x*, then a, equals to :
(A) 99 (B) 101 (C) 100 (D) 110

n n
1 -2r.
Ifa, = E ——, the value of E =i
"C "C
r=0 r r=0 r

n 1
(A) Ea” (B) Za” (C) na, (D)o

The sum of: 3."C, - 8."C, + 13."C, — 18."C, +.... upto (n+1) terms is (n > 2):
(A) zero B)1 (C)2 (D) none of these

’ 4
—nJ =— then n=
Cr+1 5

(B) 6 (C)8 (D) None of these

n
The number of terms in the expansion of(x2 +1+ izj ,heN,is:
X

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

PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE

1 1 1 1 2
+_—_

+ + + == (2" —1)then find the value of k.
11100 2191 318! 101 k!

8
If the 6™ term in the expansion of {% + x?log, x} is 5600, then x =
X

The number of values of ' x ' for which the fourth term in the expansion,

8
2 7
55 l0gs 47 + 44 + ; is 336, is :
5Iog5 3\¢2X'1 +7

If second, third and fourth terms in the expansion of (x + a)" are 240, 720 and 1080 respectively,
then n is equal to
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5
Let the co-efficients of x" in (1 + x)* & (1 + x)*-* be P & Q respectively, then (%j =

—x  5x )"
In the expansion of [3 4 +34 J , the sum of the binomial coefficients is 256 and four times the term

with greatest binomial coefficient exceeds the square of the third term by 21n, then find 4x.

19 ok _
If z (=2) ——7” then find A.
k:lk!(19—k)l 19!

The value of p, for which coefficient of x50 in the expression
(1 +x)1000 + 2x (1 + x)%99 + 3x2 (1 + x)998 +..... + 1001 x99 is equal to 192C, is

1001
If {x} denotes the fractional part of ' x', then 82 { 02 }:

n
The index ' n ' of the binomial [E + %) if the only 9t term of the expansion has numerically the

greatest coefficient (n € N), is :

The number of values of 'r* satisfying the equation, 3°C,, _1—39Cr2 =39C, ,-3%C, is

r<-1

Find the value of
6C,. 2C,.—%C,1C+ °C,1°C,—°C,.°C + °C,.8C —°C,."C + °C,.°C,

n 3
If nis a positive integer & C, = "C,, find the value of z K [

nn+)%n+2)( C -1

10
The value of the expression [Zloc ] [Z( )« CKJ is

r=0

100
The value of A if )" 1%°C, . mCy, = 2. 100C,  is
m =97

If (L +Xx+Xx2+..+xP)8=a, +aXx +ax+...+ag, X, then the value of :
1

———Ja,+2a,+3a,+....+6pa.lis:
|o(|0+1)6[l 2 P 2o

If (2"C,)2+ 2. ("C,)? + 3. (3"C4)2 +... + 2n. (?"C,, )2 = 18 . 4™-1C, . thennis:

n n+k).2" -1
If 22”3 _ (n+k)-2"7 -1 then 'K’ is
= r+ n+1

0
3 e 1 |
' rZ:c):(r+1)(r+2)(r+3) a(n+b),thena+b|s
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3n
20=. Z 6nC,_, (-3)¢ isequalto:
Kot

2
21. If x is very large as compare to y, then the value of k in X X_ = 1+ y_2
X+y \(x-y kx

PART - 1ll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

20
: 1
In the expansion of §/Z+—]
( 6
(A) the number of irrational terms is 19 (B) middle term is irrational
(C) the number of rational terms is 2 (D) 9th term is rational

2
The coefficient of x* in GJF—XJ Jxl<1,is

(A) 4 (B) -4 (C) 10 +“C,

7° + 97 is divisible by :
(A) 16 (B) 24 N

n
The sum of the series Z(—l)r‘l. "C,(a-r) isequal to:
r=1
(A)5ifa=5 (B)-5ifa=5 (C)-5ifa=-5 (D)5ifa=-5

1000"

Let a, = | forn e N, then a, is greatest, when
n

(A)n=997 (B) n = 998 (C) n =999 (D) n = 1000

"C,—23"C, +3.32"C,-4.33"C, + +(-1)"(n+1)"C_ 3nis equal to
A) 2" (3?n+1j if n is even (B) 2" (n + gj if nis even

(c)-2" (3—2n+1] if n is odd (D) 2" [n +g] if n is odd

Element in set of values of r for which, 18C,_, +2.18C,_, +18C >20C s :
(A) 9 (B) 5 ()7 (D) 10

The expansion of (3x + 2)-2 is valid in ascending powers of X, if x lies in the interval.
(A) (0, 2/3) (B) (=3/2, 3/2) (C) (-2/3, 2/3) (D) (=00, =3/2) (3/2, )

If (1+2x+3x9)0=a,+a;x+ax2+.. +a,x?, then :
(A)a, =20 (B)a, =210 (C) a, = 8085 (D) a,, =22.3". 7
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10. In the expansion of (x +y + z)25
(A) every term is of the form 25C.. 'C,. x?5 . y'—k_ zK(B) the coefficient of x8 y° z%is 0
(C) the number of terms is 325 (D) none of these

If(1+x+2x3)®=a,+ax+ax+ +a,Xx% thena, + a, +a,....+ a,is equal to :
(A) 219 (230 + 1) (B) 219(220 — 1) (C) 239 — 219 (D) 239 + 219

NOTEAG
n — is(neN)

3
(A) Less than n+1 (B) Greater than or equal to n+i
2 2
(C) Less than (n!)? (D) Greater than or equal to (n!)3.

If recursion polynomials P,(x) are defined as P,(x) = (x — 2)?, P, (x) = ((x — 2)? — 2)?

Ps (X) = (x —2)2 —2)2-2)? (In general P, (x) = (P, _, (X) — 2)?, then the constant term in
P, (x) is

(A) 4 (B) 2 (C) 16 (D) a perfect square

PART - IV : COMPREHENSION

Comprehension #1 (Q. No. 1to 3)
Consider, sum of the series ZZ f(i) f(j)

0<i<j<n

In the given summation, i and j are not independent.

n n n n
In the sum of series ZZf(i) f(j) = Z[f(i) (Zf(j)D i and j are independent. In this summation,
=1

i=1 j=1 i=1

three types of terms occur, those wheni<j,i>jandi=|.
Also, sum of terms when i <j is equal to the sum of the terms when i > j if f(i) and f(j) are symmetrical.
So, in that case

iiww=22mw

i=1 j=1 0<i<j<n

+ZZWW+ZZWW

0<i<j<n

-222@@+22wm
O<|<J<n i=j
Zn:f ()F(j) - ZZ fi)f(j)
= Y ()= 5

O<i<j<n

When f(i) and f(j) are not symmetrical, we find the sum by listing all the terms.

ZZ "C "Cisequalto

0<i<j<n

22ﬂ_ 2nC 22n+ 2nc _ nC
A ———n By ———™ c) ——™
(A) > (B) > © >

Let °Co = 1, then Z Z "C, . " C, isequalto

m=0 p=
(A) 2-1 (B) 3 (C) 3-1
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3m Y >("c+ ")

O<i<j<n

(A) (n +2)2n (B) (n + 1)2n (©) (n—-1)2n (D) (n + 1)2~~1
Comprehension # 2 (Q. No. 4 to 6)

Zzalay S, Z Z Z:aaak and so on,

i<j i<j<k
then it can be shown that
P=x"+S§ x"t+5,x""2 +

The coefficient of x8 in the expression (2 + x)? (3 + x)® (4 + x)* must be
(A) 26 (B) 27 (C) 28 (D) 29

The coefficient of x2% in the expression (x — 1) (x2 —2) (x*—3) (x?0 — 20) must be
(A) 11 (B) 12 (C) 13 (D) 15

The coefficient of x°8 in the expression of (x — 1) (x — 2) (X —100) must be
(A)12+22+ 32+
B)1+2+3+ + 100?%)

(C) % [(1+2+3+ - +1002)]

(D) None of these

Comprehension # 3 (Q.No. 7to 9)
Let  (7+4~B) =1+f=nC 7" +C 771 (4:/3 ) +

where I & f are its integral and fractional parts respectively.
ltmeans 0<f<1

Now, 0<7-4.3 <1 = 0<(7-43)<1
Let  (7—4+8)=f=nC 70 —"C 701 .(4/3 ) +
= 0<f<1

Adding (i) and (ii) (so that irrational terms cancelled out)

[+f+F =(7+43 )+ (7-43)
=2['C, 7" +1C, 772 (4+/3 )2 +
I+f+f =eveninteger = (f +f must be an integer)

O<f+f<2 = f+f=1
with help of above analysis answer the following questions

If (3\/5 + S)n = p + f, where p is an integer and f is a proper fraction, then find the value of

<3J§ —S)n,neN, is

(A) 1—f,if nis even (B) f, if nis even (C)1-f,ifnis odd (D) f, if nis odd

If (9 + \/80)n =1+f wherel, nareintegersand 0 <f<1, then:

(A) Tis an odd integer (B)Iisaneveninteger (C)(I1+f)(1-f)=1 (D)1-f =<9 — \/%)n

The integer just above (J§+ 1)>is, foralln € N.
(A) divisible by 2n (B) divisible by 2n+* (C) divisible by 8 (D) divisible by 16
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w Marked questions are recommended for Revision.

PART -1 : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)

5
J

* Marked Questions may have more than one correct option.

1. Coefficient of t24in (1 + t2)12 (1 + t12) (1 + t2%) is: [IT-JEE-2003, Scr, (3, — 1), 84]
(A) 22C, +3 (B) 12C, + 1 (C) 12¢, (D) 12C, + 2

prove that 2« || [M] = 2kt ("] [T 4 g2 (7] (N2 k)N,
0) (k 1) (k-1 2) (k-2 0 k
[IT-JEE-2003, Main, (2, 0), 60]

If ©=5C = (k* — 3) "C,,, then an interval in which Kk lies is [IT-JEE-2004, Scr, (3, — 1), 84]
) (2, =) (B) (-, —2) (©) [/3.43] (D)(V3.2]

The value of [IIT-JEE-2005, Scr, (3, — 1), 84]

S )

30 30
(A) (gg) (B) (10] ©) [15j (D) None of these

Forr=20,1, .., 10, let A, B, and C, denote, respectively, the coefficient of x' in the expansions of

10
A +x)°, (1 +x)*®and (1 +x)*. Then Z A, (B1pB, —CipA,) is equal to
r=1
[IT-JEE 2010, Paper-2, (5, =2)/79]

(A) BlO - ClO (B) AlO (leo - Cl AlO) ()0 (D) ClO - BlO

0

The coefficients of three consecutive terms of (1 + x)"** are in the ratio 5: 10 : 14. Thenn =
[JEE (Advanced) 2013, Paper-1, (4, — 1)/60]

Coefficient of x'* in the expansion of (1 + x?)* (1 + x®)7 (1 + x*)%? is
[JEE (Advanced) 2014, Paper-2, (3, =1)/60]
(A) 1051 (B) 1106 (C) 1113 (D) 1120

The coefficient of x° in the expansion of (1 + x) (1 + x?) (1 + x%) (1 + x1) is
[JEE (Advanced) 2015, P-2 (4, 0) / 80]

Let m be the smallest positive integer such that the coefficient of x2 in the expansion of
(L +x2+(1+x3+ + (L +x)%+ (1 +mx)*®is (3n + 1) >*C, for some positive integer n. Then the

value of nis [JEE (Advanced) 2016, Paper-1, (3, 0)/62]

Let X = (1°C1)? + 2(19C2)? + 3(1°C3)? + + 10(1°C10)? where °Cy, r € {1, 2, , 10} denote binomial
coefficients. Then the value of ﬁ [ . [JEE (Advanced) 2018, Paper-1, (3, 0)/60]
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PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

10 10 10
LetS, :le (j-1 *C,S,= le ©C and S, = lez w©C, [AIEEE 2009, (4, -1), 144]
1= 1= 1=
Statement -1: S;=55x29.
Statement -2: S; =90 x 28and S, =10 x 28
(1) Statement-1 is true, Statement-2 is true ; Statement -2 is not a correct explanation for Statement -1.
(2) Statement-1 is true, Statement-2 is false.
(3) Statement -1 is false, Statement -2 is true.
(4) Statement -1 is true, Statement -2 is true; Statement-2 is a correct explanation for Statement-1.

The coefficient of X7 in the expansion of (1 —x — x? + x®)¢ is : [AIEEE 2011, (4, -1), 120]
(1) 144 (2) - 132 (3)-144 (4) 132

2 2
Itnis a positive integer, then (V3 +1) " -(\3-1) s [AIEEE 2012, (4, -1), 120]

(1) an irrational number (2) an odd positive integer
(3) an even positive integer (4) a rational number other than positive integers

X+1 Xx-1
213 _ 3 1/2

10
j is :[AIEEE - 2013, (4, -1),120]

The term independent of x in expansion of ( -
+1 xX-X

(1) 4 (2) 120 (3) 210 (4) 310

If the coefficients of x3 and x* in the expansion of (1 + ax + bx?) (1 — 2x)*® in powers of x are both zero,
then (a, b) is equal to [JEE(Main) 2014, (4, -1), 120]

272 272 251 251
(1) (14,Tj (2) (16,TJ 3) [16,?j (4) [14,?j

The sum of coefficients of integral powers of x in the binomial expansion of (1 — 2 «/;)50 is
[JEE(Main) 2015, (4, — 1), 120]

1) 5 @+ 1) @ 3 (@) @ 7 (@-1) @ 2 @ +1)

n

If the number of terms in the expansion of (1_3 +i2J , X = 0, is 28, then the sum of the coefficients of
X X

all the terms in this expansion, is [JEE(Main) 2016, (4, — 1), 120]

(1) 2187 (2) 243 (3) 729 (4) 64

The value of (3*C1 — 19Cy) + (22C2 — 19C2) + (?'C3 — 19C3) + (?1C4 — 19Cy) + + (°1C10 — 0Cy0) is
[JEE(Main) 2017, (4, — 1), 120]
(1) 221 — 211 (2) 221 — 210 (3) 220 — 20 (4) 220 — 210

5 5
The sum of the co-efficients of all odd degree terms in the expansion of (x +x3 —1) +(x —x3 —1) ,

x>1)is: [JEE(Main) 2018, (4, — 1), 120]
11 (2)2 (3)-1 (4)0
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10.

403
If the fractional part of the number 5 is TR then k is equal to :

[JEE(Main) 2019, Online (09-01-19),P-1 (4, — 1), 120]
(1) 14 2) 8 (3)6 () 4

2£1 , then k equals : [JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]

(2) 400 (3) 200 (4) 100

If i{socr.“‘rczs_r} =K(*C,), thenKiis equal to :
r=0

[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120]
(1) 225 (2) 25 -1 (3) (25)2 (4) 224

2 n
LetSn=1+q+qg?+....+q"and Th=1+ (qTJrlj + £_q;'1j + .+ [q;rlj )

where g is a real number and g = 1. If 191Cy +101C, . Sy + .....+ 192Cy01. S100 = aT100 then a is equal to
[JEE(Main) 2019, Online (11-01-19),P-2 (4, — 1), 120]
(1) 200 (2) 2% (3) 2100 (4) 202
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EXERCISE - 1

Section (A):

o0 (3 -5 (oo (G0 3 (-3

A-2. n=9 A-3.

6 5
a —
,11C6b—6,ab—1

a

A5 NG

A-8 15

Section (B):

B-1. (i)

B-4. 101%0 B-5.
B-6.m ()T,
Section (D) :

D 15015

Section (A):
A-l.  (C)
A-7. (B)
Section (B):
B-1. (B)
B-7. (A
Section (C):
C-1. (B)
Section (D) :
D-1. (D)

(A) = (@, s),

_ 35x 35y
y = X

PART - |

7 A-4. () °C, iy  -27.12C,

17 . .
A-6. =2 A-7. (i) 171 (ii)

() (1" % XN B-3. (i)

() T, =—455 x 312 and T, = 455 x 312
(ii) Ts, T (iii) Tg (iv) Tq

D-2.  ()142 (ii)- 197 D-4. (i) 280 (i) 2°

PART -1l

(©) -3. A-4.  (B)  A-5.
(©) -9. A-10. (B)

(C) -3. B-4. (A)  B-5.
(B)

(€) 3. (C) C-4xm (B)

(D) D-3m (A
PART - Il
(B) > (@), (C) > (s), (D) — (p.s)

@) v+ By + 24y 4204 12

y

3, 03, 803
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EXERCISE - 2

(ABCD) 2.
(ACD) 8.
(AD)

@) 2
(ACD) 9.

PART - |
4. ()
11.  (B)
18. (A

PART - Il

2 4, 5
n=12 11.
9 18.

PART -1l
(AC) 4. (AC)
(ABC) 10.  (AB)

PART - IV

(D)

EXERCISE - 3

(3) or Bonus

®3)

PART -1

(D)

PART -1l

®3)
)

5.
10.
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Advance level problems (ALP)

Find the coefficient of x*° in

(x+&] [x+22 G +32 8 ﬁ] where C, = %C,
(:o (:1 (:49

2
V2x2 +1442x% -1

6
The expression, (\/sz +1442x2 —1) +(

6
J is a polynomial of degree

Find the co-efficient of x° in the expansion of (1 + x?)5 (1 + x)*.
5
Prove that the co-efficient of x!% in (1 + x +x3 + x*)" is Z "Cis 3 C, .

r=0

_ - _ _ (1+x)"

If n is even natural and coefficient of x" in the expansion of T is 2", (JX| < 1), then prove that r >n
X

Find the coefficient of x" in polynomial (x + 2™C ) (x + *C)) (x +21C).

n r-1
Find the value of ) [Z”Crfcpzp] .

r=1 p=0

Comprehension (Q-8 to Q.10)
For k, n e N, we define
Bk, n) = 1.2.3......... k + 234..... (k+1) + (n + k—=1), S(n) = n and S,(n)

To obtain value B(k, n), we rewrite B(k, n) as follows
B(k,n) = k||:ka + k+le + k+2Ck + + n+k—le:| = k!(n+kck+1)

where "C =———
k! (n—K)!

Prove that S,(n) + S,(n) = B(2, n)
Prove that S,(n) + 3S,(n) = B(3, n) — 2B(1, n)

If (1 +x)P=1+°C, x+rPCx?+ +°C_ x?, peN, then show that **C, S,(n) + **C, S,_,(n) +
1C, S, (n) +¥1C,,, S(n) =(n+ 1)1 -1

k+1

Show that 25" — 20" — 8"+ 3", ne " is divisible by 85.

2n n+lc2
n+1 '
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13.

If p is nearly equal to g and n > 1, show that

99 1/6
value of | — .
101

(n+1) p+(n-1)q :(E

1/n
] . Hence find the approximate
(h-Dp+(n+Dg (g

If(18x2+ 12x +4)"=a,+aXx +ax?+...+a, x> , then prove that
a=23 (C,+"C, PC, +"C, e, + )
Prove that 12. C, + 22. C; + 32. C, + 42. C, +.... + (n+1)2 C_ = 2"2(n+1) (n+4).

—x) "= 2 3
fF(l-x)"=a,+a; x+a,x>+a; x>+

32
Find the remainder when 3232 is divided by 7.
If nis an integer greater than 1, show that : a - "C,(a-1) + "C,(a-2) -
If (L+X)"=py+px+p,x2+pyx3+ , then prove that :

(a) Po — = 22 cos nTTE (b) Py —

Show that if the greatest term in the expansion of (1 + x)2" has also the greatest co-efficient, then ' x

. n n+1
lies between, —— g~
n+1 n

Prove that if 'p ' is a prime number greater than 2, then [(2 + \/g)p} — 2°r*1 is divisible by p, where [ ]

denotes greatest integer function.

2mn

o 1. 3 7 1 ,
If Z (=1.nC, | =+ + tomterms |=k|1-——|, then find the value of k.

= 2T 22r

+1 + 1Y + 1)
Givensn:1+q+q2+ +q”&Sn::I_+q2 +[q2 j+....+[q2 j,q;tl,

+1 +1 +1 +1 =
prove that "1C, + "™1C,.s, + ™"IC,.s, +...+ "™IC ;.5 =2". S

If (1+x)15=C, + C,. x + C,. x2 +.... + C,¢. XI5, then find the value of : C, + 2C; + 3C, +.... + 14C,,

n+1
Prove that, L nC,— Enc2+ inca_ inc4+ (G n
2 3 4 S n+ 1

n
Prove that » r? nC_p'q"~"=npq+n?p? ifp+q=1.
=0

r=

Prove that : (n-1)2. C; + (n-3)2 C; + (n-5)2. C¢ +..... = n (n + 1)2"3

Prove that "C, + 2 "*1C + 3 ™2C_+ +(n+1) C.="C,,+(n+1) n*1C,, —2"™IC_,

Show that, \/§: 1+ =+
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30. If (1 +x)"=C,+ Cyx+C,x2+..... + Cx", show that for m > 2
+ (_ 1)m—1Cm_1: (_1)m—1 n—1Cm_l_

If (1+x)"=C, + C,;x + C,x2 +.... + C x™ then show that the sum of the products of the C/s taken two at

C C; ]
' ) is equal to 221 — 2n !

a time, represented b .
P yOsi<j§n 2 (n1)?

If a,, a;, a,, be the coefficients in the expansion of (1 + x + x3)" in ascending powers of X, then prove
that :

(i) Qpa, —a;a,+a,a;—...=0

(i) apa, —a,a; +aa, — _ =a,4q

— — — —1. — . — —

(iif) E,=E,=E;=3"1whereE;=a,+a;+ag+...E,=a; +a,+a,+.& E;=a,+ag+ ag+...

Advance level problems (ALP) Answer

1198

22100 2. . 60 . 22n . 40— 30 13. —
1202

|
@, . L o4 212003

(n1)? ' 2" 1




