BINOMIAL THEOREM
Exercise 1: NCERT Based Topic-wise MCOs

@) inTrRODUCTION

1. Binomial theorem is useful for giving an easier way to expand of NCERT Page-160/N-126
(a) (a + b)"
by (1+x)"

(
() (1—-x)"
(d) All of the above

@ BINOMIAL THEOREM FOR POSITIVE INTEGRAL INDICES

2. The remainder when 3%%%2 is divided by 5 is NCERT Page-164/N-131
(a) 1
(b) 2
()8
(d) 4
3. The number of terms in the expansion of (1 + x)1°1(1 + x? — x)1°% in powers of x is:
(a) 302 NCERT Page-164/N-131
(b) 801
(c) 202
(d) 101

55
4. If (2 + E) is expanded in the ascending powers of x and the coefficients of powers of x in two
consecutive terms of the expansion are equal, then these terms are: NCERT Page-168
a) 7 and 8t
(a)
(b) 8" and 9™
c) 28" and 29
(c)
(d) 27™ and 28™

5. The remainder when (2021)%%%3 is divided by 7 is : NCERT Page-lGé/N—lSll
(a) 1

(b) 2

(c) 5

(d)6



10.

11.

12.

If1+x*+x° =32 a;(1+ x)% forall x in R, then a, is: NCERT Page-176/N-133
(a) -4
(b)6
(c)-8
(d) 10

(a) 38 NCERT Page-170

The remainder when (11)1°11 + (1011)*! is divided by 9 is NCERT Page-164/N-131
(a) 1

(b) 4
(c)6
(d) 8

If the sum of the coefficients in the expansion of (a + b)™ is 4096, then the greatest coeflicient in the
expansion is NCERT Page-168
(a) 1594

(b) 792
(c) 924
(d) 2924

If (1+%)" = ¥iegap - x" and by = 1+ =L
r—1

n (101)100 .
and [[r=1br = then n is NCERT Page-164

( ) 100! ’
a) 99

V5[(V5 + 1)%° — (/5 — 1)5] is NCERT Page-169/N-133
(a) an irrational number
(b)o

(c) a natural number

(d) None of these

Expand by using binomial and find the degree of polynomial

5 5
(x+Vx3—1) +(x—Vx3—1) is NCERT Page-168/N-183
(a) 7
)6

(b
(c)
(d

5
) 4



18. The remainder when (2021)%%%2 + (2022)2%%1 is divided by 7 is NCERT Page-164/N-132
(a) O
(b) 1
(c) 2
(d)6
3\11
14. Number of terms involving x® in the expansion of (ZX2 - ;) , F #0,1is NCERT Page-169

(a) 1
(b) 2
(c)6
(d)o

15. If the second, third and fourth terms in the expansion of (a + b)™ are 135,30 and 10/3 respectively, then

the value of n is NCERT Page-169
(a)6
(b) 5
(c) 4
(d) None of these
16. If ' n ' is positive integer and three consecutive coefficient in the expansion of (1 + x)" are in the ratio
6:33:110, then n is equal to : NCERT Page-168
(a)9
(b) 6
(c) 12
(d) 16
17. The remainder when 72922 + 32022 jg divided by 5 is: NCERT Page-164/N-132
(a)o
(b) 2
(c) 8
(d) 4
18. In the binomial expansion of (a — b)™,n = 5 the sum of the 5 th and 6 th terms is zero.
Then a/b equals : NCERT Page-168
n->5
(a) .
ne
o'y
e
Crs
19. The coefficient of x™ in expansion of (1 + x)(1 — x)™ is NCERT Page-169
(a) (D" n

(b) (=D™*(1 = n)
(0) (=D" ' (n— 1)
(d) (=1



20. If number of terms in the expansion of (x — 2y + 32z)™ is 45 thenn =
(a) 7
(b) 8
(c)9
(d) 610

21. If 7° + 97 is divided by 64 then the remainder is
(a)0

(b) 1

(c) 2

(d) 63

22. The total number of terms in the expansion of (x + a)®! — (x — @) after simplification is
(a) 102 NCERT Page-164/N-131

23. The formula (a + b)™ = a™ + ma™ b + %clm_zb2 + --- holds when NCERT Page-163/N-131
(a)b<a '
(b)a<b
(c) lal < b|
(d)1b|<|al

24. If x = 99°° + 100°° and y = (101)°° then NCERT Page-165/N-131
(a)x =y
(b)x <y
(©)x>y
(d) None of these

11
25. How many terms are present in the expansion of (x2 + xz—z) ? NCERT Page-164/N-131
(a) 11
12

NCERT Page-166/N-131

27.If'n ' is positive integer and three consecutive coefficient in the expansion of (1 + x)" are in the ratio
6:33:110, then n is equal to : NCERT Page-168



28.

29.

30.

31.

o ©

a)
b)
0
d)

The last two digits of the number 3400 e NCERT Page—165/N—131

(
(
(
(

—

2
6

If (14 x)" = Co + Cyx + Cpx? + .. +Cox™, then value of L lonot o) 5 NCERT Page-164
0t1%2.tn-1

The number of dissimilar terms in the expansion of (a + b)™ is n + 1, therefore number of dissimilar terms
in the expansion of (a + b + ¢)'? is NCERT Page-165

(a) 0.851

The number of zero terms in the expansion of (1 + 3v2x)° + (1 — 3v2x)? is NCERT Page-163/N-133
a) 2
b) 3
c) 4
d) 5
. Number of terms in the expansion of (1 + 5v2x)° + (1 — 5v2x)? is NCERT Page-163/N-133
(a) 2
(b) 3
(c) 4
(d) 5



34. After simplification, what is the number of terms in the expansion of [(3x + y)°]* — [(3x — y)*]°

(a) 4 NCERT Page-164/N-133
(b)
(c) 10
(d) 11
35. The last digit in 73%° is : NCERT Page-164/N-133
(a) 7
(b)
(c) 1
(d) 3

@) GENERAL AND MIDDLE TERMS

36. The coefficient of x1°1 in the expression (5 + x)°%° + x(5 + x)*% + x2(5 + x)*9® + -+ x5%0 x > 0, is
(a) £3591C 0, (5)3%° NCERT Page-168

(¢) £13501C, 0o (5)40°
(b) £1591C, 00 (5400
e

d) i71%90¢, 0, (5)3%?

37. For two positive real numbers a and b such that — + — = 4, the minimum value of the constant term in
10
the expansion of (axs + bx 12) is NCERT Page-168
105
Vs
(b) )
© %
105
d) T
38. Y22, (r? + 1)(r!) is equal to : NCERT Page-170
(a) 22! — 21!
(b) 22! — 2(21!)
(c) 21! —2(20!)
(d) 21! = 20!

10
. . 5 . . .
39. If the constant term in the expansion of (3x3 —2x% + ;) is 2K - I, where [ is an odd integer, then the

value of k is equal to: NCERT Page-169
(a) 6

(b)
()8
(d)9



40. Let n = 5 bean integer. If 9" — 8™ — 1 = 64a and 6 — 5™ — 1 = 258, then @ — f is equal to
(a) 1 +™ C,(8 — 5)+"C5(8% — 52) + --- + Li"C, (8" 1 — 571 NCERT Page-170

b) 1+ {C5(8 — 5) + £8"C, (8% — 52) + -+ + Li"C, (82 — 5™72)

(
() iiNCy(8 — 5) + £MC, (82 — 52) + -+ + LinC, (872 — 5772)
(

d) £mC,(8 — 5) + [inC5(8% — 52) + - + LinC (8™ — 5773)

L TEYEL, (CPLC) (B0, y) — T30, (300 (530C, )
where a € R, then the value of 16« is equal to NCERT Page-171

- (30!)(311)’
1411

42. The number of ways to distribute 30 identical candies among four children Cy, C;, C3 and Cy so that C,
receives atleast 4 and atmost 7 candies, C3 receives atleast 2 and atmost 6 candies, is equal to
(a) 205 NCERT Page-168
(b) 615
(c) 510
(d)

d) 480

438. The term independent of x in the expression of (1 — x% + 3x3) (g x3 — $)11 ,Xx # 0 isNCERT Page-171
() 7=

) 306

OF

(

d) 5

NN

00
1

gl

10
44. If the middle term in the expansion of G + xsin x) equals to 7% then x is equal to (n € I
(a) 2nm + - NCERT Page-168
b) nm +=
6

10
45. The middle term in the expansion of (170 + f—o) is NCERT Page-168



12
W) NCERT Page-169

46. What is the middle term in the expansion of (T b
(a) C(12,7)x3y~3
(c) C(12,7)x3y3
(b) C(12,6)x3y3
(d) C(12,6)x3y 3

15
47. If x'® occurs in the rth term in the expansion of (x4 + x%) ,then what is the value of r’NCERT Page-168
(a) 3
(b) 5
(c) 7
(d) 9

48. If the coefficients of ™ and (r + 1)™ terms in the expansion of (3 + 7x)?° are equal, then the value of 7" is

NCERT Page-169
(a)
(b)
()
(d)

31
11
18
21

15
49. If x* occurs in the t™ term in the expansion of (x4 + x%) , then the value of t is equal to
(a) 7 NCERT Page-169

50. In the expansion of (1 + x)2, if the coefficients of (2r + 4)™ and (r — 2)™ terms are equal, then the
value of 7 is : NCERT Page-168

51. Value of 'a ', if 17" and 18" terms in the expansion of (2 + a)°? are equal,is ~ NCERT Page-168

c
d

o —
o o

52. One value of @ for which the coefficients of the middle terms in the expansion of (1 + ax)* and (1 — ax)®
are equal, is I—s. Other value of ' a ' is NCERT Page-168
(a) 0
(b) 1
(c) 2
(d) 3



53.

54

55.

56.

57.

58.

What is the coefficient of x3 in (-29 ?
(1+3x)3
(a) -272

(b) -540
(c)-870
(d)-918

NCERT Page-168

n
If the coefficients of x7 and x® in (2 + g) are equal, then

The coefticient of the term independent of x in the expansion of (\/g + 2%) is  NCERT Page-169

7/4

15
In the expansion of (x + xz—z) , the term independent of x is : NCERT Page-171

d) None of these

If in the binomial expansion of (1 + x)™ where n is a natural number, the coefficients of the 5th, 6th and

7th terms are in A.P., then n is equal to: NCERT Page-168
(a) 7or 13
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NCERT Page-168

(a) £3 NCERT Page-171



60.

61.

62.

64.

65.

66.

9
. . . 1 .
The term independent of x in the expansion of (6& - 3—) 1s

NCERT Page-171

NCERT Page-173

X
(a) —139C,
(b) —i3°C,
(c) —£3Cs
(d) —E18¢,
The number of real negative terms in the binomial expansion of (1 + ix)**"%,n € N,x > 0 is
(a)n
(byn+1
(c)n—1
(d) 2n
Coefficient of x*3 in the expansion of (1 — x)5(1 + x + x% + x3)* is
(a) 4
(b) 6
(c) 82
(d) 5

c)O

s
(d) None of these

If the coefficient of x in (x% + k/x)> is 270 , then the value of k is

If (14+x)%" =ag+ a;x + ax? + .. +a,,x*", then
(a)ao'l'az+a4+"'.=%(a0+a1+a2+a3+"‘.)
b)

(
(¢) @n-3 = aAn+3
(d) All of these

: . 1\". s .
[f the fourth term in the expansion of (ax + ;) Is 2, then the value of'a X n is

NCERT Page-173

NCERT Page-173

NCERT Page-173



18
. . . 1 . . .
67. The term independent of x in the expansion of (9x - —) ,X>0,1s'a ' times the corresponding

3vx
binomial coefficient. Then'a'is
(a) 3
(b)1/3
(c)—1/3
(d) None of these

The coefficient of x% in (1 + 2x + 3x2% + ---
(a) 15

68. )77/2 s

69. If x is positive, the first negative term in the expansion of (1 + x)%7/5 is

(a) 6th term

(b) 7 th term
(c) 5 th term
(d) 8th term
70. Ifa,, = 2n+ 1 and C, :::”Cr then
a()CO + a1C1 + a2C2 ......... anC% =

(a

(b) % Cn)

(c) (n + 1)( ..... chn)
(@) (n+ 1

72. )50

In the expansion of (1 + x
(a) 0

(b) 249

(C) 250

(d) 251

, the sum of the coefticients of odd powers of x is :

73. Value of Y112, 7 -

(a) 10n — 45 (b) 10n + 45 (c) 10n — 35 (d) 10n2 — 35

NCERT Page-171

NCERT Page-173

NCERT Page-168

NCERT Page-172

NCERT Page-164

NCERT Page-168



Exercise 2 : NCERT Exemplar & JEE Main

@ NCERT EXEMPLAR QUESTIONS

The total number of temrs in the expansion of (x + @)% + (x — a)1°° after simplification is
(a) 50 NCERT Page-171/N-133

If the integers > 1,1 > 2 and coefficients of (37)" and (r + 2)™¢ terms in binomial expansion of (1 +

x)2™ are equal then NCERT Page-164
(a)n = 2r
b)n = 3r

The two successive temrs in the expansion of (1 + x)?* whose coefficients are in the ratio 1: 4 are
(a) 3'd and 4% NCERT Page-168
(b) 4™ and 5

(c) 5" and 6%

(d) 6™ and 7t

The coefficients of x™ in the expansions of (1 + x)?™ and (1 + x)?""! are in the ratioc NCERT Page-173
(a)1:2

(b)1:3

(c)3:1

(d)2:1

If the coefficients of 2"!, 3™ and the 4™ terms in the expansion of (1 + x)™ are in A.P.,

then value of n is NCERT Page-173
(a) 8

(b) 7

(c) 11

(d) 14

If A and B are coefficients of x™ in the expansion of (1 4+ x)?™ and (1 + x)?""! respectively,
then % equals NCERT Page-171

(a) 1
(b) 2



10.

11.

@ JEE MAIN

. . 2 4\" ) )
[f the number of terms in the expansion of (1 -3 + x—z) ,x # 0,1s 28, then the sum of the coefficients of

all the terms in this expansion, is NCERT Page-173

(a) 243

(b) 729

(c) 64

(d) 2187

The value of(fﬁﬁff“C - fﬁﬁfﬁlOC ) + (i321C, — i410C,) + (B42tCy — i310Cy) + (E2tc, — i310C,) +
(a) 220 210

(b) 221 211

(C) 221 _ 210

(d) 220 29

5
The sum of the co-efficients of all odd degree terms in the expansion of (x + Vx3 — 1) + (x -

Va3 — 1)5, (x>1)is: NCERT & Page-165/N-133
(a) 0
(b) 1
(c) 2
(d)-1
1-t6\3
The coefficient of t* in the expansion of( - ) NCERT Page-168
(a) 14
(b) 15
(c) 10
(d) 12

A

16
In the expansion of( ol ) if [, is the least value of the term independent of x when g <6<

cos 60 xsin 6

K

and [, is the least value of the term independent of x when 1—716 <6< g then the ratio l,:; is equal to :

(a)1:8 NCERT Page-173
(b) 16 1
(c) 8:

(d) 1: 6



12. If (2021)372 is divided by 17, then the remainder is NCERT Page-164/N-132

13.
Vij=0i-i"C;iiiMC; is equal to

14. If the coefficients of x and x? in the expansion of (1 + x)P(1 — x)9,p,q < 15, are -3 and -5 respectively,
then the coefficient of x3 is equal to NCERT Page-173

52022 . |
—) is 1024 times 1011" term

15. If the 1011™" term from the end in the binomial expansion of (4?x —
from the beginning, then |x| is equal to NCERT Page-169 |
(a) 12

(b) 8

(c) 10

(d)- 15

16. The value of

1 1 1 1 1 .
bbb —— s
1!50! 3!48! 5!46! 49!12! 51!1!
251

Exercise 3 : Skill Enhancer MCQOs

1. Let N =2122% — 1, = 2153 + 277 + 1 and B = 298 — 220% 4 1. Then which of the following statement
is correct ?

(a) a divides N but 8 does not
(b) B divides N but a does not
(c) a and B both divides N

(d) neither a nor f divides N

2. Ifnis a positive integer and K is a positive integer not exceeding n, then
2
C - .
Yho k3 (C—k) , where C = i.i"Cy, is
k-1
n(n+1)(n+2)
@Q—07G —
n(n+1)?(n+2)

(b) =



(c n(n+1)%2(n+2)
6
(d) None of these

If I is integral part of (2 +/3)™ and f is its fractional part. Then (I + f)(1 — f) is
() +1
(b) 1
(c)m

(d) 2™

Itx + i = landp = x1990 + —and q be the digit at unit place in the number 22" +1,n€ Nandn >

x1000

1,thenp + q =

+4.z...zncr+3+z...zncr+4] _ n+d .
[éiiéncr+3.iiijéncr+1+3.iiijéncr+2] = 747 the value of 1 is.

16
In the expansion of( - : ) ,if 1 is the least value of the term independent of x wheng <6<

cos 0 xsin 6

N

. . Iy .
and [, is the least value of the term independent of x when 1_n6 <6< g, then the value ofl—2 is
1

Let f(x) = ag + ayx + azx? + -+ a,x™ + -
and 282 = by + byx + byx? + -+ byx™ + -
If ap = 1 and b; = 3, then find the unit digit of byy =:

Given that =2 = & = ... = Constant
ai az

(a) 5

(b) 6

()7

(d) 8

3 4 5 1
Ifz + 5 + P + .. 450 term = P G ay?

then sum of coeflicients in the expansion



10.

11.

12.

13.

(1 + 2x; +3x, + .. +100x100)% is
(where xq, X3, X3, ....., X190 are independent variable)
(a) (5050)*°
(c) (5050)°2
(b) (5050)°?
(d) (5050)>°

If(1+x)" = Cy+ Cix + Cox? + - ...+ C, X", where Cy, Cy, C,, ..... are binomial coefficients and C, =

LiC.. Then2(Co+ C3+C+ .. 4+C) + (C;+Co +Co+ - .+ Cpp) (1 + @) + (C, + C5 + Cg +
Co-) (1 + 0?).

(where w 1s the non real complex cube root of unity and n is an odd multiple of 3 ), is equal to

(a) 2" +1

(b) 2" 1 + 1

(C) 2n+1

(d) 2"

Let (1 +X)15 = a0XP0 + a1XP1 + a2XP1 + azXPZ + .- +a15XR5 where (oA > aq > a, > as ...

d {Pl-+1 >P,ifa;=a;41 =2n+1,n€elie€{01,2,..,14}
Piyi <P,ifta;=a;y1 =2n,n€el,i€{01,2,..,14}

then the value of G5+Psta11+Pna 4869 ,
Qo+Po+P1a+aq4+32

(a) 5

(b) 6

()7

(d) 8

2

Ifa, = (log, 3)™Y 51 pRTE— then a; +a; +az+--..0is equal to

(a) 3loge 9

(c) 9log, 3(log, 3+ 1)
(b) 9log, 3

(d) (loge 9)?

Which of the following is NOT CORRECT?
a) The greatest integer less than or equal to (V2 +1)%is 197 .
b) The integer next above (V3 + 1)?™ contains 2™+ as factor

(
(
(
(

¢) The greatest integer less than or equal to the number (7 + 4v/3)™ is a multiple of 2 .
d) IfR = (6V6 + 14)?™*! and f = R — [R] where [R] is integer and 0 < f < 1 then Rf = 202"+1,

2a15>0

If k be positive integer and S, = 1k + 2k + -+ 4+ n¥, then find the value of Y% £3*1C, s, ifn = 10,m =

11,
(a) 1112 — 11
(b) 101 — 10
(c) 102 — 11

(d) None of these



14. Which of the following is the greatest?

15. The interval in which x must lies so that the numerically greatest term in the expansion of (1 — x)?1
has the greatest coefficient is, (x > 0).

@ 2.

(5:3)

Let (x + 10)%° + (x — 10)°° = ay + a;x + ayx? + -+ . +asox°°, for all x € R; then Z—z is equal to
0

6
The sum of the co-efficients of all even degree terms in x in the expansion of (x + V3 — 1) +

6
(x —Vx3 — 1) ,(x > 1) is equal to.:

6
. . : . : . , 1 ERN
If the fourth term in the binomial expansion of ( o+ x12> is equal to 200, and x > 1, then the
X 810 X

value of x is

5 5
The expression [x + (x3 — 1)1/2] + [x —(x3 - 1)1/2] is a polynomial of degree
The remainder when 2749 is divided by 12 is

n
[f the ratio of the coefficient of third and fourth term in the expansion of (x - %) is 1: 2, then the value of
—n will be

n
[f the middle term in the expansion of (xz + i) is 924x°, then find n.

For natural numbers m,n it (1 —y)™(1 + y)™



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

=1+4+a;y+a,y?+--..and a; = a, = 10, then (m + n) is

The coefficient of the middle term in the binomial expansion in powers of x of (1 + ax)* and of (1 — ax)®
is the same, then —a equals to

The number of integral terms in the expansion of (v/3 + ¥/5)?%¢ is

6 1\" t; from the 1% _1 .
(\/g\/i + %) pam——————— then the value of n is

” t from the last

Let for the 9™ term in the binomial expansion of (3 4+ 6x)", in the increasing powers of 6x, to be the
greatest for x = > the least value of 1 is ng. If k is the ratio of the coefficient of x® to the coefficient of x3,
then k + ng is equal to

1

15
in the expansion of (ng - il) ,X > 0, be m and n respectively. If 1 is
x5

a positive integer such mn? = {i15C, - 27, then the value of 7 is equal to

-1 -3

Let the coefficients of x ™+ and x

Vx | 5

If the coefficient of 9 in the binomial expansion of (51/4 + 5

) .is 5%1, where [,k € N and [ is coprime
to 5, then k is equal to

10
It the sum of the coefticients of all the positive even powers of x in the binomial expansion of (ZJC3 + %)
is 510 — 8.3% then f is equal to

Let the ratio of the fifth term from the beginning to the fifth term from the end in the binomial expansion
of (W + %) in the increasing powers of be V6: 1. If the sixth term from the beginning is 7= ‘V—’ then a

is equal to

4 6
Let the coefficients of the middle terms in the expansion of (\/ig + ﬁx) , (1 =3Bx)?% and (1 — gx) ,B8>0,

respectively from the first three terms of an A. P. If d is the common difference of this A.P., then 50 — Z—i is

equal to

15
[f the maximum value of the term independent of t in the expansion of( xs + &= x)m) ,x2=0,is K,

then 8K is equal to



20.

21.

22.

23.

24.

25.

The number of positive integers k such that the constant term in the binomial expansion of (2x3 +

12
3 : : . :
x_k) ,x # 01is 28,1, where [ is an odd integer, is

It YR, K2(1319C,)2 = 22000L, then L is equal to

If1+ (24 i349C, + 0349C, + - + 1%9C,0) (350C, + £7350C, + -+ + {7350Cg) is equal to 2™ - m, where m
is odd, then n + m is equal to

7
[f the sum of the coeflicients of all the positive powers of x, in the binomial expansion of (xn + F) 1s 939,

then the sum of all the possible integral values of n is

If (3100) + (U3¢ + (F342C,) + -+ + (113690, ) = =119 . €y, m and n are coprime, then m + n is
equal to

Let C, denote the binomial coefficient of x” in the expansion of (1 + x)°. Ifa, 8 € R.C; +3-2C, + 5 -

3C3 + -+ upto 10 terms = );2111 (CO + % + % + .-+ upto 10 terms ) then the value of @ + 8 is equal to
Answer Keys
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EXCERSISE-2
! (©) s |l @ | s o || o [ 9| @[] ®» |1 (a) 15 | (Bonus)
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EXCERSISE-3
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EXCERSISE-4




1 (5) 4 (10) 7 (10) 10 0.3) 13 (24) 16 (83) 19 (6006) 22 99) 25 (280)

2 (12.25) 5 (7) 8 (12) 11 (38) 14 (5) 17 (84) 20 (2) 23 (87)

3 (24) 6 9) 9. (80) 12 (10) 15 (3) 18 (87) 21 (221) 24 (102)

HINTS AND SOLUTIONS
EXERCISE - 1
(@

1.

2. (d) Given: 32022 = (32)1011 = 91011 — (1 — 1)1011
=10r—1=10r — 5+ 4 = 5(2r — 1) + 4(r is integer)
Remainder = 4

3. (c) Given expansion is

(1 + x)101(1 — x4+ x2)100

= (1+x)(1+x)10(1 — x + x?)100

=1+ x)[(1+x)(1—x+x?)]t00

= (1 +20[(1 —x%)!]
Expansion (1 — x3)1° will have 100 + 1 = 101 terms
So, (1 + x)(1 — x3)1%0 will have 2 X 101 = 202 terms

4. (a)Letr™ and (r + 1)™ term has equal coefficient
55 55

(24—%) ::255(14-2)

h 5555 x\"
r™ term = 2 C, (g)

..... T+1
(r + DM term = 25517355C, 4 (E)

Both coetticients are equal

1
255556‘7‘5 — 255556‘1'4_1
1 _ 1
|55 —7r |r+1|54—7r
6(r+1)=55—-r

6r+6=55—r

6r+1

1
6

7r = 49
r=7
(r+1)=8

Coefficient of 7" and 8" terms are equal.

5. (c) (2021)2923 = (7K — 2)2023




8.

9.

s 02023 _ o 5 2022
=-2x (237 =-2(1+7y)%"* = —(7B + 2)
= remainder = —2or +5

Binomial Theorem

6.
5

(a) 1+ x* +x° =Z a;(1+ x)*
i=0
=ap+a;(1+x)+ay(1+x)?%+az(1+x)3
+a,(1+x)* + as(1+x)°
=>1+x*+x°
=apg+a;(1+x)+a,(1+2x+x2)+az(1+3x+3x? +x3)
+a, (1 + 4x + 6x2 + 4x3 + x*) + as(1 + 5x + 10x2 + 10x3 + 5x* + x°)
=1+x*+x°
=ay+a, +a;x + a, + 2a,x + a,x? + az + 3asx
+3a3x? + azx3 + ay + 4a,x + 6a,x% + 4axd + axt + as
+5asx + 10asx? + 10asx3 + 5asx* + agx®
=1+x*+x°
=(ap+a, +a,+as+a,+as)+x(a, +2a, + 3as + 4a, + 5as)
+x%(a, + 3a; + 6a, + 10as) + x3(az + 4a, + 10as)
+x*(a, + 5as) + x°(as)
On comparing the like coefficients, we get
; az +4a, +10as; =0
and a, + 3az + 6a,4 + 10a; =0
from (i) & (ii), we get
a, = —4..(v) from (i), (iii) & (v), we get

az = +6
Now, from (i), (v) and (vi), we get a, = —4
@ (x2+5)
X
General term T, ; = Li"C, (x2)"™" (i) I 25T
To find coefficient of x,2n — 5r = 1
Given i.i"C, = ii"C,3 > r =23 orn—r = 23

~n=58o0rn=38

Minimum value is n = 38

(d) Given that (11)1°11 + (1011)*?
= (9 + 2)1011 + (1008 + 3)11
= 91 + 21011 4 9 + 311 = (23)337 4 32 x 39 = 8337
= (9 _ 1)337 = 9K — 1337

~ Remainder =9 — 1 = 8.

(c) We have 2™ = 4096 = 2% = n = 12;

(i0)



10.
11.

12.

13.

14.

15.

16.

the greatest coeft = coeff of middle term.

So, middle term = t,
..... 12!

Coeff of t; = £112Cs = == = 924,
(b)
(©) VE[(V5 + )% = (V5 = )]

=2[x> +10x3(x3 — 1) + 5x(x® — 2x3 + 1]
= 10x7 + 20x° + 2x° — 20x* — 20x3 + 10x
< polynomial has degree 7 .
(a) (2021)2922 + (2022)20%1
= (2023 — 2)2922 4 (2023 — 1)2021
=7k, + 22922 + 7k, — 1 =7(k; + k,) + 8574 — 1
=7k +k)+(7-1D*-1=7(k; +ky) +7k;+1—1
=k; +k, + k3
~ Given number is divisible by 7 hence remainder is zero.

(d) Suppose x® occurs in (r + 1) term in the expansion of (ZX2 —z

sy B 3N\
NOW, TT+1 = 5".511Cr(2x2)11 r (_ ;)

6

For this term to contain X°, we must have

22 -3r=6=r= 1?6 which is a fraction.

But, r is a natural number. Hence, there is no term containing x®.

T3 = §...§nC2a2bn_2 = 30

T, = [inCya%hn? = 13_0
Dividing (i) by (i): % -
n b 9b 9
Tm_na za 4"V
n(n-1) b
Dividing (ii) by (iii): sz - = = 9
3.2

Eliminating a and b from (v) and (vi), we getn = 5
(c) Let the consecutive coefticient of

..... n! ri(n-r! _ 6
(r—-1)(n-r+1)! nl 33

r
> =t o {ir=2n—2r+2
n—r+1 11 r=cén-—Zir+



17.

18.

19.

20.

21.

22.

23.
24.

25.
26.

27.

=>2n—13r+2=0

R n! ><(‘r+1)!(n—r—1)!_33_3
rl(n—r)! n! 110 10
(r+1) 3

=—=3n-13r—-10=0

n—r 10
Solving (1) & (i), we get n = 12
(c) We are given that 72022 4 32022
— (49)1011 + (9)1011 — (50 _ 1)1011 + (10 _ 1)1011
=5A—-—14+5K—-1=5m-—2
= Remainder=5—2 =3

= UinC,a" 4t = UiNCa"5h5 = — = — =
. . b Imc,” 5
b) Coeff. of x™ in (1 + x)(1 — x)™ = coeff. of x™ in
(b) ( )( )
(14 x)(1 = Cix + i Cx? — - +(—DMIC,x™)

=8(7+9) + 64k = 8..16 + 64k = 64q,
where q = k + 2. Thus, 7° + 97 is divisible by 64 .

(c) Since the total number of terms are 52 of which 26 terms get cancelled.

: : b\™
(d) The expression can be written as a™ {(1 + ;) }
(b) (101)>° — (99)°° = (100 + 1)°° — (100 — 1)°°

= (101)%° > (99)°° + (100)*° =y >x > x < y.
(b) 12 terms. [ No. of terms in (x + a)" =n + 1)]
(¢) (1073)"Y — m = (73 + 1000)” — m

The last digit of 732 is 9, so the last digit of (73%)3%is 9.
~ Last digit of (73%)3%.73 is 7

Hence, the minimum positive integral value of m is 7, so that it is divisible by 10 .

(c) Let the consecutive coefficient of



28.

29.

30.

(1+x)" are If:?"Cr_l., %Z:?"Cr, i Cryq

Now :.i"Cp_q::.i"Cr = 6:33
n! rin—r)! 6

= X =—
r—D!'(n—7r+1)! n! 33
r 2
= — =
n—-r+1 11
=>11r—2n—2r+2=>2n—13r+2=0

n! ><(r+1)'(n—r—1)!_33 3

T (- n! 110 10
(r+1) 3
= =—=3n—13r—10=0
n—r 10
Solving (i) & (ii), we get n = 12
(b) 3400 — 9200 — (10 _ 1)200

..... 1200¢,10290 — .....2°°C 10199 + {73200, 10198 —

+222212°°C 5102 — i73200C 010 + 1
200 x 198

=100k+Tx 100 —200x10+1

= 100k + 2000(990 — 1) +1 = 100k + 2000 x 989 + 1 = 100q + 1
Thus the last two digits are 01 .
(b) The given expression,

Cy G, C3 Cn
1+ )(1+ )(1+ ) (1+ )
( Co C, C, Cos

=(1+T)<1+Tl)(1+n;2>___<1+1)=M
()(a+b+6)12—[(a+b)+c]12 n n!

..... L2Co(a+ b)12 + 12¢ (a + b)llc + e 4 13120 512

The R.H.S. contains, 13 + 12 + 11 + ---. +1 terms
_ 13(13+1)

= 91 terms

Thus for n = 12; £M2¢, = {14, = =22 = 91,

1. (c) Now, (0.99)% = (1 — 0.01)5

32.

..... 5C,(1)° — £15C, (1)*(0.01) + {35C,(1)3(0.01)?

(1gnore the other terms).

5x4
=1-5%x1x0.01+ X 1x0.01x0.01

=1-0.05+10x0.0001 =1 - 0.05+ 0.001
= 1.001 — 0.05 = 0.951
(d) Given expression

= 2[1 + £1°C,(3v2x)?% + £1°C, (3V2x)*
+12C(3V2x)8 + 1H2C4(3V2x) 8]

“ the number of non-zero terms is 5 .



33. (d) If n is odd, then the expansion of (x + a)" + (x — a)™ contains (nTH) terms. So, the expansion of (1 +
5v2x)° + (1 — 5v2x)° has (9;—1) = 5 terms.

34. (c) Given expression is :
[Bx + ¥)°1* = [(Bx = »)*1° = [Bx + y)]*° — [(3x — »)]*°
First and second expansion will have 21 terms each but odd terms in second expansion be Ist, 3rd,
5th,....21st will be equal and opposite to those of first expansion.
Thus, the number of terms in the expansion of above expression is 10 .
85. (c) We have, 71=7,72=7%x7 =49
73=7%xX7x7=343;7*=7%x7%x7x7=2401
7°=7Xx7X7x7X%X7=16807
Last digit of 71 =7,72=9,73 =3,7* =1 and 7° = 7 thus cycle
of last digit repeats at 7°. .. Last digit of 73°0 = 1
36. (a) Given expression is
(5 + %)% + x(5 4+ x)*9 + x2(5 + x)*98 + - + x500
Take (5 + x)°°° common, then it forms G.P.

[(5 +x)° ((5 -T— x)501 - 1)] (5 fIC- x) -1

3 (5 + x)501 _ x501
B 5

= Coefficient x*°! in given expression is calculated by

1
(g (x + 5)501) only = T2 = LI01(;, 5%

37. (c) General term of (axl/s + bx_l/lz)lo -

4 1\*

L SN TR (_)
1,1 —\2

z(az + bz)

1)4 210 105

16 8
38. (b) Given expression is Y22, (r2 + 1)r !
= Y20 ((r+1)2 = 2r)r!
=520 (r+ DT+ D! —rr) =322 r.r!
>Y22 (r+ D@+ D! —r-tH =32, (r+ D! =1
=(21.121-1)—-(21-1)
= 20.211 = 22! —-2.21!
39. (d) Constant term in

10
(3x3 —2x%+ %) to make one term without x
Let, x°°(3x® — 2x7 + 5)1°

how general term of the expression is

10!
T (X (2N
Here 8p+7q =50andp +q+r =10




40.

41.

42.

43.

= p=1,q = 6,r = 3 is only valid sol.

10!
1|6|r|3126 53=2K1=s5K=9
(c) a = LB — ving, 4 1IC,8 + HIRC,82 +

option (c) will be the answer.

(a) Given expression is Yyeq 431 Cx B3 Ch_4

= i831c, - 1B1Cy + i831C, - iB1C, + -+ L +ETB31C5, - 1310,
Here, Ly = 5L,y 831G, - D81Cy0 + £1H31C, - [P0 + . +11Cyq - [P1C,
_ 62
..... 30
Similarly
62! 60!
30 (00, 1800, ) = i1i00C, g = 15716205y — i1190C,g = -
_ 60! {62.61 1} _ 60! (2822)
~29!131!1130.32 301311\ 32
compare above equation with (69
(30D (31
2822 .o 2822

So, a = ? ~16a =16 X = = 1411

(d) We are given that t; + t, + t3 +t, = 30

Now coefficient of x3° in (1 + x + x2 + --- + x3°)?
P+ x>+ x% +x7)(x? + x3 + x* + x5+ x%)

1—x
x6(1 —x31)2(1 —xH (1 — x5 (1 — x)*
x6(1 —x* — x5+ x2)(1 +x%2 — 2x3)(1 — x)™*
x6(1—x*—x5+x%)(1 —x)*

1—x31
x6< > T+x+x2+xHA+x+x%2+x3+x%)

= 1270, — 132305 — 132205 — 17118(,
2925 — 1771 — 1540 + 816 = 430
Alternate

Xy € [4‘,7], X3 € [2,6]
$t1+t2+t3+t4:24
total ways =

(b) We are given that the expression is

5 1\ 11
(1 —x? + 3x3) <5x3 —@>ll ;x#0

.. 5,3__1

- General term of (2 X sz)

11-7r T
e (Ex3) (— i)
"\2 5x2

----- 110 (S\TT (1), 335
Now general term of i...i"" Cj (E) (— E) x°>7>r



44,

45.

46.

47.

48.

~ Term independent of x is

11
) . (5 1
1 X coefficient of x° in (—x3 — —) +
2 5x2

11
~ . . 9. 1
—1 X coefficient of x ™2 in ( x3 — @) +

111
3 X coefficient of x73 in ( x3 — —2)
----- 5x
for Coefﬁment ofx ..... 33 — 57 = 0 not possible

for coefficient of x~ 3:::33 — 5r = —3 = 36 = 57 not possible
So term independent of x is

oY -2

th
(c) Middle term in the expansion is (? + 1) ie, 61 term.

1 . 63
Thus Tg = 7 = LG —- x°sin® x = "

(a) General term = Tr+1 = {30, (E)lo_r (i)r

x 10
Here n = 10, which is an even number.

10 th . . )
Now, [7 + 1] term i.e. 6" term is the middle term.

Hence, middle term = Tg

Ty = 299 (1) (2) = o, (1)
1

(d) In the expansion of (Tﬁ - yi\/_) ,n=

. .12
then middle term is -+ 1=7" term.

. ) (_3 )
Ty = Tgyq = i C6< > < Y\/_>

P20, —— =11 Pi2Cx3yT3 = C(12,6)x3y 3

y6x3

15
. 1 :
(c) In the expansion of (x4 + x—3) ,let T, is the 7" term
r-1

1
T. = 15Cr_1(X4)15_r+1 (X_3
— 15C x64—4r—3r+3 — 156 x67—7r
r—1 -1
x18 occurs in this term
:18=67 Tr=>7r=49=>r=7.

(d) Tppq = 32°C, - 32977 . (7x)7 = ((7329C, - 32977 . 7N)x"



49.

50.

51.

52.

Now, a, = a,_1

15
We have expansion of (x4 + %) .
X
: : R
On comparing with (x + a)", we get x = x*,a = —,n=15

t—1
&I term =T, = ER5C,_y (x4) 157D - ()

Since, x* occurs in the t™ term.

L67—-T7t=4=>7t=63,t=9

780G, © T ale
50! 33117!x 2 17
= X = —
34!16! 50! 34
(a) In the expansion of (1 + ax)*

Middle term = i.i*C,(ax)? = 6a?*x?
In the expansion of (1 — ax)®,

Middle term = i.16C;(—ax)3 = —20a3x3
[t is given that
Coefficient of the middle term in (1 + ax)*

= Coefficient of the middle term in (1 — ax)®

Xx2=1

= a

:»60(2:—200(3:}0(:0a:=—i
’ 10
53.
(3—2x) _
() rmr = B =201 +3x) 3

NCOIGOIN

=(3-2x)|1-9 T

[Expanding (1 4+ 3x)73 ]

+(—3)(— )(=5)
3!
= (3 —2x)(1 — 9x + 54x* — 270x> + -+ ......)

- 27x3 + ]

= —810—-108 = —918



55.

56.

57.

7
(b) Since Ty41 = Li"C,a™ "x" in expansion of (a + x)™, Therefore, Tg = ©.i"C,(2)"7 (g) =

..... 2n=7
..... "Gy X
R _ x 2n—8
and T9 = 5...§nC8(2)n 8 5) = ....:nCS 38 X8
— 2n=7 o 2n-—8
Therefore, :i..:" C; S = b Cg =
(since it is given that coefficient of x” = coefficient of x® )
n! 8!(n—8)! 2n8 37
= X = .
7'(n—7)! n! 38 2n-7
8 1 cc
= = - =
n-7 6 "
10
(a) The (r + 1) th term in the expansion of (ﬁ + ziz) is given by Tpyq = 1i1°C, (\E)
3 r x5—(7‘/2) 37
2 ) = raop .
(sz) """ "35-(r/2) pryer
3(3r/2)-5
_ Hog x5-(57/2)
..... T
For Ty41 to be independent of x, we must have 5 — (5r/2) = 0 orr = 2.
Thus, the 3rd term is independent of x and is equal to
..... 10 335 10x9 372 5
22 2 4 4
(b) On comparing with the expansion of (x + a)", we get
2
X=x,a=—2,n=15
X
2\15
Now, r™ term of (X + x_Z) is given as
T
T, = {MCxnTar = :::::lscr(x)ﬁ—r( 2)
= P15Cx15712r . x2F = {Ti15(C x1573rpr
: : . 2\15 .
Now, in the expansion of (x + x—z) , the term is independent
ofxif15—3r=01e,7vr=5
» Term independent of x = i.i1°Cg, 25
(b) In the binomial expansion of (1 + x)™",
T. = £C,_ - ()™ Forr = 5,Ts = £i1C,x*
F= 6T, = CMCoxS; and r = 7,T, = JMCex®
Since, the coefficients of these terms are in A.P.
STy 4+ T, = 2T, = LG, + [Cq = 2 X £INCy
n! n! 2xn! nmn—1)n-2)(n—-3
. . _ _ = D=2 -3)
n—4)'4! (n—6)!6! (n—>5)!5! 4!
+n(n - 1)(n-2)(n-3)((n—4)(n—-5)
6!

_2n(n—-1(n—2)(n—3)(n—4)
B 5!

10-r



58.

59.

60.

61.

62.

63.

(n— 4)(n -5) Z(n -4)

4-' 51
(n—4)(n—5) 2(n—4)
”1+ 5% 6 5
:>30+n2—9n+20_2n—8
5%X6 5

=>n%?—-9n+ 50 = 6(2n — 8)
=>n°-9n+50—-12n+48=0=>n*—-21n+98=0
>M—-7)(n—14)=0=>n=7orn = 14.

() T = ii"Croa (2x)7 1(3y2)n e

Ty = T341 = £.8°C3(2x)3(3y?)?
_ > 23.x3.9 54><8><9>< =720
~ 3121 y'=o7 xy* xy*

=~ Coefficient ofx3y4 =720
) . k\10
(a) Given expansion is (\/_ + —)
(r+ Dy, term, Ty = F80C, VX1 (5 )

:nH_K@cﬁrﬂ(mr-

Tr+1 =i 10C X(10 Sr)/Z(k)r
Since, Ty 44 1s independent of x
10-5r .
> = 0=r=2-405=1°C,(k)?

405 =45Xk?=>k*=9=>k =43
..... r
(a) Trr = CC,(33)° r(—gi)

9TT

Now _TT =0=>r=3;

(a )Here Trpq = f:::?“n_zcr(ix)r

The term is real negative if r = 2,6,10, ... ....

but0 <r<4n-2

and4n—2=2+(p—1)4 [pthtermof AP ]J=>p=n

Hence, required number of terms = n

(a) Expression = (1 —x)% - (1 + x)*(1 + x?)*
=(1-x)1—x»)*1 +x2)*
=(1-x1-xH*

= Coefficient of x13 = —i*C3(—1)3 = 4
(a) Given expansion is (1 + x)m Now
General term = T, = LiMC.x"

Putr = 2, we have T3 = i.i™C,x?
According to the question C(m,2) = 6
or - _ o

2!
>m?—-m=12orm?—-m—-12=0



64.

65.

66.

67.

68.

69.

>m?—4m+3m—12=0or(m—4)(m+3)=0

5 70
>k :W:27k:3
(d)ag+a; +a; +-+..=2*and ay + a, + a4 + --- = 22" 1a, = LI20C, = the greatest coefficient,
being the middle coefficient
an_3 = . TlCn_ == g...ganZn_(n_3) =i Cn+3 - an+3
5 . _2 (1 5
(C) T3+1 = 5 = i 1’1C3 (aX)n 3 (_) - E
5
= iMCaa™ 3 x"6 ==
3 2

=>n—-6=0=>n=6

( ~* RHS of above equality is independent of x )
—6in (i 16 o3 5 3 _1

Putn —1 6 in (i), we get i.i°C3a 1 21=> a 3

:>a=5andn=6.Hence,a><;=5><6= 3

- _ 1\"
(d) Ty = £118C, (920)187 (- ﬁ)

is independent of x provided r = 12 and then a = 1.
(b)1+2x +3x% 4+ =(1+x)"2
> (1 +2x+3x2+- )32 ={1+x)72}72 =1 +x)’

(d) Ty = )
For first negativeterm,n —r+1<0=>r>n+1

R >32- _ < _27)
r 5..r— .n—5

Therefore, first negative term is Tg.
70.

(¢) Sn = apColii? + ay G2 + ap Gyl + o e +an G2

%Sy = (n+1)2"n
['-' Ay + a, = a, + a‘l’l—1+"



55C3+54C3+S3C3+52C3

+ 51C3 + 50C3
We know [E"C, + £,y = £m1G,] )

:::::50C ) LT 0s + 100 + LIP30, + LG + LG

..... 51C3) + 13520, + 1353C5 + 11354C5 + 11355C,
Proceeding in the same way, we get
P155¢, + 11185, = 156 C,.
. (b) Binomial expansion of
(1+ %)% =Cy + Cyx + Cox? + C3x3 + +++ + C5x>°
and in given expression
Putting x = 1, we get
250 =Cy+Cy +Cy +Cg...+ Cg
and putting x = —1
0=Cy—C;+Cy —C3..... +C59
Subtracting (ii) from (i), we get
250 = 2(Cy + C3 + C5 + -+ Cuo)

50
$C1+C3+C5+"‘C49:T:249
Sum of the coefficient of odd powers of x = 249
e

r.iC,  n- DTG

TmC, —1 LinC,
_ (n—1)! ><(1"—1)!(n—r+1)!
BT ey nl

=n—-r+1

Sum=n+m-1)+--.+(n—9) = 10n — 45
EXERCISE - 2
(c) Since, (x + a)*° + (x — a)lOO

= (100C xloo +100€1x a+- -|-":'£:100C100a100)
+( ..... 1OOC xlOO ..... IOOC x99a S Rl 10061000,100)

= (71000, (100 4 {000 9842 4 ... 4 {1000, 4100)

— imizZn r+1. — iZ2n 3r—1
(a) tr+2 = . Cr+1x ) t3T = . C3r_1x

Given i.i ncr+1 ..... C3T 1, = i CZTl r+1) = ....Ean3r_1
>2n—-r—1=3r—-1=>2n=4r=>n=2r
(c) Suppose two successive terms in the exspansion of (1+ x)** are (r + 1)™ and (r + 2)™ terms.

SO, TT‘+1 = :....24C x and TT'+2 = L.} 4C T'+1



(24)!

DI
piec.,, 4 @Y 4
(r+1)!(24-r-1)!
..... r+1 1 < 20 A
=% =—>=0r = =>r =
24 -r 4
Therefore, required terms are 5" and 6 terms.
.... (2n)!
iiene ol @n)i(n-1)! _ 2n 2
4. (d) The required ratio = i 7(1'2(,;1_11))!] = GDm —m 1
5. (b)2l0MC, =G +"C3 > n? —9n+14=0=>n=2o0r7
6. (b) We have (1 +x)2" =82nCy + D3P0 x + D3P Cyx? + - ?::ﬁannxn + - +iE2C nxzn(l +

x)2 Tl = T le) + TPTI0 x + DI04 e EPTIC X 4 2”‘16 n1X

Accordmg to the given data and equations (i) and (ii), we can claim that

A = ii?"C, and B = Li2"71C,

A reng 2nt

LA _ L n
B iim-ic,  (n-D!
nl(n—-1)!

A InCn-1! (-1
"B a(n-D! (@n-DI

7. (b) Total number of terms = L"*2C, = 28
(n+2)(n+1)=56;n=6

2 4
(1——+——729)

1 12 ---------------
8. (a) We have (1321C, + 17321C, +i421Cq0)
N
= E [( ..... 10C1 + 10C ClO)
1

~2
9. (c) Since we know that,
(6 + @)5 + (x — )5 = 2[35CoxS + £35C,x% - a? + 135C,x - a]

5 5
AV —1) + (x—Vx - 1)
= 2[3::35Cox +i75¢ Lx3(x3 —1) + e wx(x3 —1)?]
= 2[x% 4+ 10x° — 10x3 + 5x7 — 10x* + 5x]
=~ i} Sum of coefficients of odd degree terms = 2.

10. (b) Consider the expression
1-t%)’
(1_t) =(1-t)P1-07°

3:4
= (1 — 3t° + 3t1%2 — ¢19) (1 + 3t + 2

21
v 345 3.4.5.6
R o 31 t° + 21 t +...oo)

. 3
Hence, the coefficient of t = 1 -



11.

12.

13.

14.

_3x4x5x6_

=———F——=15
4x3x2x1
(b) General term of the given expansion

X 16—r 1 r
T, = 6 ( )
T+l Cr (sin 9) xcos 6

For r = 8 term is free from ' x '

T. = 16 1 e 28
9 = i.i 8 5in® Beos® g 19 T 8—(Sin 20)°
When 6 € E, %], then least value of the term
independent of x,
I, = (116,28

[ min. value of [; at 8 = w4]
When 6 € [116, g], then least value of the term independent of x,

=m(17) + 23762

(+ 2023 =17 x119)
Where m(17) denotes "multiple of 17 "
Required remainder = remainder on dividing 23762 by 17.
Then 23762 = 416%*° = 4. (1 — 17)** = m(17) + 4
Here required remainder is 4 .

(a) Given expression is Y j=g 4" C;i-i"C;
i#j
n n n
— i i rn e )2
— z HI Ci * HI C] - z ( Cl)
i=0 =0 i=j=0

= (Zn)(zn) - ZnCn = 221’1 _ ZnCn

q*—q—2pq+p*—p=-10
@-9*-@+q) =-10
from(i),
(-3)*=(@+q) =-10
9+410=(p+q) =19
Add (i) & (i), p = 8,q = 11.



15.

Coefficient of x3 = (1 + x)8(1 —x)1 = (1 — x»)8(1 — x)3
= 1% (=1)+ (—8) x (—=3) = —1 + 24 = 23
(BOHUS) T1011 from beginning == T1010+1
4x 1012 -5 1010

_ ppozzg (E) (—) Fi[e Ty = £I0C,a0 b
1012 1010
— 1712022 =5 4x
T1011 from end ..... C1010 (E) (?)

ATQ = 20220 (—_5)1012 (2)1010

_5\1010 4 1012
— 210.2022 ( ) ( )
1010 {5 5

=><—5)2_210<4x) a5t 5
2x) 5 ¥ =32l =1
16.

1

(c )Zr 1 2r-1)i(s1-(2r-1))!

510 e 1
ZI‘ 1 51|(2r_1)|(51_(2r_ 1))| Zr 1 ..... C(ZI‘ =TT 511
5
= E{:...zf’lc1 + 8105 + e+ 1C = E(250)

EXERCISE - 3

(c)Letx=2% a=x +\/_x+1
..... DByt —yt1
=> N =x1° 1:>N—(x - D*+ DB+ 1)
S>N=x' - D2+ V2x+1)(x2 —V2x + 1) (x® + 1)
>N=y°-1=(°- 1)n(cy3 + ?;1@3 - D@ +DHO*-y+ 1D

(b) We know that —&- = =k —
Ck—l Z...Ean_l k

2

) = e (F) = Eiokn—k+ 12
Crs K

Putn—k+Il=p=>k=n—-p+1

when k = 1, then p =nand whenk =n,p = 1.

= Series = Yp_pn (n — p + Dp? = Ep_y (np® — p° +p?)

= ZZ=1(H + Dp? - Z$=1P3
(n+ 1)n(n +1D(@n+1) 2(n + 1)?

2
ZE—1k3 < G

n(n+1)2 2n+1 ] n(n+1) (n+2)
2 2
(b) Given (2 + \/_)" =1+ f, where I is mteger and

0 < f < 1. We note that (2 + v3)(2 — v3) = 1. So let us assume that F = (2 — v3)™ Clearly 0 < F < 1.

Now,
I+f+F—(2+\/_)"+(2—\/_)”

= 2[{inCy2™ + inC, 2" 2 - 3 4+ EinC, - 274 . 32 4



= 2 X Integer = Integer

w1+ f + F is integer = f + F must be integer.

20 f<1and0<F<1=>0<f+F<2
>f+F=1=>F=1-f
c(+HA-FH=U+HF=R+V3)"-2-V3)"=1

4,

b)x+i=1ox?—x+1=0=x=12%
> x = —w,—w?
1
Now, p = w0 + — 1000 = (a)3)333 T+ (w3)333.
1
—w+—=w+w?=-1
w
Similarly, for x = —w? alsop = —1

Forn>12"=4k,k €N
i = 2%k = (16)* = a number with last digit = 6

~ q = (i.i the digit at unit place in 22" )+ 1=6+1=7
“ptq=7+(-1)=6

(d) :...fnCr + 4.5 CT'+1 + 6 i CT'+2 + 4' ..... CT'+3 + i CT'+4—

= ic.,, + 3. ﬁﬁ+46;+2+-31ﬁ”+16 III 1C;+4
''''' = (§III§"+1Cﬁ1 + i ﬁz) +2- (IIZII”“C L HIC L) + (LI 5 + MG, )
= LG, + 2.'..: ::: "G ":::.T.l PCra
= (lin+2C,,, + i ZCr+3) + (20, 5 + 120, )
............... n+ s
= M3, o + L3 C,, = VMG, = ——) LT O
Similarly, £3"C, + 3.5 Cpy 13 - DCryy + 1MCryg = 1IM3C, + 3
n+4 n+i.. ..
..... = il =
r+4 r+A1 L
_ 16 x AR
(c) Genral term T,y q = 1.i7°C; (COS 9) (xsin 9)
— ™16 1 16-2r

" (cos 6)16-7(sin O)"

It this term is independent of x, then 16 — 2r = 0
1

= {23 The term independent of x = {2i16(g g —
16 2° 16 2° 16 98
=i = LiteC = i.i1%(Cg2
8sin8 20 8sin8
6 2° 6 ° 2
e e 16 o1
I, =i Cssinsz_ ..... C —§ = Cg2
EEE
..... I, 2
..... —=—=2%=16
l, 28

(c) Since f(x) = ag + a;x + axx? + -+ ax™ + -
and f(x)(1 —x)"1 = by + byx + byx? + ... +byx™ + -



1

then f(){1+x +x% + -+ x™ + -+ o0}
= by + byx + byx? + --- + byx"
Such that the coefficient of x™ on both sides is
ap+a,+a,+-+a,_1+a,=b,
Also, coefficient of x™~ 1 on both sides is
apg+a,+a,++a,_1=b,_1=>b,— b1 =ay,
Also, coefficient of by and b; on both sides respectively
are by = agand by = ay + a4
=>by=1land3=ag+a; > a, =2
. . ap aq
Since, given that — = — = .-+ = constant
a, az
widbig=ag+a +a;+ -+ ayq
—1+2+22+ 4+ 210 =211 — 1 = 2047

1 r 1 1

8. (d) X325 (r+1)' pYE [F_ (r+1)!] T3 53
=k =50

9. (d) (14 w)" =inCy + LifCyw + ;:::snczwz F e G @M
(1+ 1" = LGy + LINC, + LIMC, + .. +L1C,,
A+)"+(1+1D)"=2Cy+C;(1+ w) + C,(1+ w?) + C;(1 + w?)
+C,(1+w)+Cs1+w?) +Ce(1+ w3 +-..C,(1 + ™)
2Co+C3+Cs+ )+ (Ci+C+Cr+ )1+ )+ (Cy +Cs + Cg +

= (2" — 1)(** n in a multiple of 3, w™ = 1)
10. (d) asXPs = {315¢C 0X1° a, XP = i715¢,, - x13

a:;XPg = 15C12 X , a1 XP14' = 15C0 : XO

1. (c) Consider

k2 n! k?
Yk= "m0 =K Zk =k

1
= —!Z’ﬁzlkzz...snc = —zkzlk - k™Cy,

n
T
=;Z}:=1k-n- ..... - 1Ck 1 =_Zk 1(k_1+1)n 1Ck 1
T
= Gy ke [ = D" Gy + G )
T
B mzk [ =D 2Ch_y + 1104 ]
1 _ ) . _
= (n — 2) 7,:_1 ..... n Ck—Z + ( — 1)' .Ircl=1 """ " Ck—l
2n—2 zn—l
“m-2 -1
-2 —
..... (10 3)” n + 2n 1
..... ge ( 2)! (n _ 1)!
.-al+az+ag+"' ......
(2log 3)"2 (2log 3)"*
_ 2y N Y _—
= (IOg 3) Zn:l (Tl _ 2)' + (10 3)271 1 ( _ 1)|

— (IOg 3)2e210g 3 + (log 3)e210g 3

)1+ w?) = —w + 20



= (log, 3)?(9) + (log, 3)(9) = 9log, 3(log, 3+ 1)
12. (c) (a) (V2 + 1)® =1+ F, where Iis integer and 0 < F < 1 and (V2 — 1)® = G, where 0 < G < 1

CI+F+G= 24+ 1%+ (W2-1)°

Now 0 < F+G <2

But F + G = 198 — I is an integer
~F+G=1=>1=198-1=197

() 3+ 12 = [(V3+1)?]" = (4+2V3)™ =272 +3)"

Now, (V3 —1)?™ < 1lasv3—1=0.732

Also, (V34 1)?™ + (3 = 1)?™

= required integer.
= (V3+ 1)+ (V3 -1)?m
=2m(2+V3)™ +2m(2 - V3)™
= 2M*1 X integer
@) Letl +f= (7 +4V/3)M0 < f< 1

= 2Kk, where k is an integer

= f+ F = 2k — I is an integer
“0<f+F<2=>f+F=1

= [ = 2k — 1, an odd integer.

Thus I cannot be a multiple of 2 .

(d) Let F = (6V6 — 14)2"+1

Then, R — F = (6V6 + 14)?™"*! — (616 — 14)?"+1

= [R] + f — F = an even integer
Also0<f<land0<F <1
& —1<f—F<1andf-Fisinteger
~f—F=0=>f=F
So, Rf = RF = (6v6 + 14)2"1(61/6 — 14)2"*1 = 202n+1
13. (a) We have,



14.

15.

m m

r=1

Il
e
NNGE
3
X
a
~
N, e’

k

Juy

— Z {(1 + k)m+1 _ km+1} —-n

— {(_2m+1 _ 1m+1) + (3m+1 _ 2m+1) + .-
+{(n + 1)m+1 _ nm+1}} —-n
={n+1D)™1-1}-—n=mn+1D"1-(n+1)
Now putn = 10 and m = 11 then
(n+ 1™ —(n + 1) =112 -11

_ Z (1 + k)™ — 1 — m+1} = Zn: (1 + )™+ — 1) — z": 1
= k=1 k=1

(c) We know that Ii"Co 732 + I C E52 4 o 4 TN C, U782 = 21C and T30 CpIH2 = TG T2 + o 4
LinC, i
(0 itn is odd
- {" Coj2(1)™?% | ifnis even
From this £31C 132 — B¢ 1TH2 4+ 17B1C, 002 — .. — 178310, 1732 = 0
D320, — B2 T2 ¢ EIBR2C,IHT — e 4 EIIB2(C,, 1% = —ETB2(
LBACHIE — IBAC T2 ¢ IBAC, I — e EIBC,, 12 = 130y,
P20, 4 B2 T2 4 B2, — L 4 1TIB2 (12 = 64,
Obviously L0405, s greatest.
(b) If n is odd, then numerically greatest coefficient in
the expansion of (1 — x)™ is Z"_l or = Zn“.
Therefore in (1 — x)?*, the numerically greatest coefficient is -321C;¢ or £#21C;;. So, the numerically
greatest term
= 1121Cy1x1 or £1321C4x So,
P10, x| > [F21C. %02 ] and D210, 0x10] > PACo - x° |
21! 21 g s 2 (x> 0)
10l11l 912! 11!10! 912!
>x<Zfandx>2=sx€ (38
6’5
EXERCISE - 4
T+2 joeny 28-1
(5) ;l_o m....SnCr = A
n [1 + 1 7. ne 28 -1
= — —| . =
Zreo |1+ 7 r 6



2.

5.

n n 1 Fin+l 2° -1
= 2 +ZI‘=0 T 1 ..... Cr+1 = 6
2n+1_1 28_1
= 2" =
T 6
2"(n+1+2)—-1 2°(6+2)—1
= =
n+1 6

Comparing wegetn+1=6=>n=>5
(12.25) (x + 10)°° + (x — 10)°°
=ay + a.x + a2x2+z +a50x5°
Sy + agx + apx’+= 4agex®®

= 2(i350Cx50 + £7350C,x*8 - 102 4 {7350, x*6 - 10* + -++)

gy = 2.57150050105°
a, = 2.5350C, - 108

..... a, i450C, x10%®

@, L59C.,1050
50 x 49 _ 49 B
Ix100 4 2%

—2[ ..... 6Cx + i3 6Cx“(x —1)+ ..... 6sz(x —1)2 ..... LC,(x3 = 1)3]
= 2[x® + 15x7 — 15x* + 15x8 — 30x° + 15x2 + x° 3x +3x3 —1]
Hence, the sum of coefficients of even powers of x = 2[1 — 15+ 15+ 15—-3 - 1] = 24

(10)  Fourth term is equal to 200 .
3

1 13
— 6 Y —
T4 S Cg (m (XlZ) = 200
3 1
= 20x2@+logio M xs = 200

oy 2+ TR D = 10
Taking log;¢ on both sides and putting log,o x =t
1 3 5
<4+2(1+t)>t_1:t +3t—-4=0
St24+4t—t—4=0=>t(t+4)—-1(t+4)=0
>t=1lort=-4
logip x=1=>x=10
orlogp x =—4=>x=10"*
According to the question x > 1, x = 10.
(7) Given expression
[x + (x3 — )1/2]5 +[x — (x )1/2]5

+§...§"C4x"‘4y4 + -1}

—Z[x +10x3(x —1) + 5x(x3 —1)]



10.

= 2[5x7 + 10x° + x> — 10x* — 10x3 + 5x],
which is a polynomial of degree 7 .
<9) 2740 — 3120
3119 = (4 — 1)119 ={f119¢ 4119 _ {71190 4118
FITI9C, 4117 _ P90 4116 4 L4 (1)
3119 =4k —1
23120 =12k -3=12(k-1)+9

- the required remainder is 9 .

(10) T = i7inC, (x)"2 (— %)2
and T, =[Gy (03 (- %)3

But according to the condition,

—n(n—1)X3%X2X1X8 1
(n-1) =1on =210

nn-1)(n—-2)x2x1x4 2

th
(12) Since n is even therefore (g + 1) term is middle
..... n/2
term, hence i.i"Cp (x?)/2 G)
= 924x° ﬁxn/2 =x6=>n=12
(80) 1 =)™+ )"

=[1—-mCy + iimCyy? — -]

=1+(n—m)+{m(m_1)+n(n_1)

2 2

— mn}yz + “ee

say=n—m=10

m?+n —m—-—n—-2mn
and a, = > =10
So,n—m = 10 and (m —n)? — (m +n) = 20

=>m+n=280

(0.3) The middle term in the expansion of

(14 ax)* = III“Cz(ax)z = 6a’x?
The middle term in the expansion of

(1—ax)® =T, =iiC3(—ax)® = —20a3x
According to the question

3
2 _

6a’? =-20a®*=>a = 10

11.

(33) Ty = 256C (\/_)256 r(f{/_)r
= {71256 (3) (5)r/8

Terms will be integral if 2

oT &g both are +ve integer, which is so if  is an integral multiple of 8 .



As 0 <r <256
r =0,8,16,24,32, ....256.
n" term = 256
=>a+ (n-—1)d =256
=0+ (Mm—1)8 =256
>n—1=32
=>n =33

There are 33 integral terms in the expansion.

. 6 11 L in 1/21/6\—6 6
12.(10) Ty in [V3V2 + 55| = £inc(21/23Y/9)"° | ]
7% term from the end in [\/—\/— + ?]

e[y U8 = o, )

..... n-6
ngg[21/231/9] [31/3] 1
.o n_ —
G| [21/231/]8 O
n—g N=6
23232 2 n-6 n—6
[ ’ B7L S8
= — === — — ==
3-(5%)23 . 31 3323313 O
n—6
2z 1 1 1
= p— . po . i
35 37(%) 23 6
n—6
2z 23.3% ns n-s
=>—= =22 -3z =22x3?
37
Comparing the powers of 2 and 3 , we get
n—6

—=2=n=10.
2

13. (24) Given binomial expression is

B+ 6x)" =:i.i"Cy3" + :i.i"C,3" 1(6X)1
General term 1s shown below

. 3
Ty is greatest of X = 5
SO, Tg > TlO and T9 > T8
Here,
Ty incg3n.38 incg3n.38
o o rand > 1= e > Land s >
inc 1 -7 _ 1 29
So, =2 >-and=—>->=<n<11=n=10=n,
LAiTMCo 3 8 3 3

So, in (3 + 6x)" forn =ny = 10
Now, Take (3 + 6x)°, here T, = L310C, 0776 %"

T, = i7119C3% - 66 - x® = 210.310,26x°®
T, = i1119C337 - 63 - x3 = 120.310 - 23%3



14.

15.

16.

1056
Ratio of coefficient of x® and coefficient of x3 = k = k = 22> 2 = 1 23 = 14
120.31023 4
Therefore, k + ng = 14 + 10 = 24.
15-2r
(5) Tryq = (=17 - 35C, - 2157"x ™5 = m = £#15C,42° for Coefficient of x7?
15—r r
——=-1>r=10=>n=-1
5 5 -----
Given, mn? = {i15(C;25
60
(5) Given binomial expansion is (\/_31? + \/—f) .
54 x3
Take general term of binomial expansion
I\ 60-T , N\ T
x2 52
Tr+1 = §...560Cr - -
54 X3
..... 3r—60 180 —5r
= ii0¢,5 - x
4 6
The power of x should be equal to 10 .
180 — 5r
e 10=>r =24
Coeff. of x10 = 11160, 53 = 2L 53
2436
14
Powers of 5 in = £.i69C,, - 53 = 55 = X x 53 = 5°

. L . 3\10
(83) Given binomial expansion is (2x + ;) .
r

o 3
T,,, = LH0C, (2x3)10- (x) = {7110 _210-T3r 3047
Putr =0,1,2,..7

..... £i0¢, 21030 100,293 + 17310, 2832
:::106' 020310 — (:::106' 2238 + ::::ZlOC 2- 39 £.110¢,319)
use (a + b)” expansion,
=2+3)19-3x5x4x3°+2x5%x2x%x3%+3-3%
= (5)19 - 3%(60 + 20 + 3) = 5% — 8393
Compare with given equation. Then, B = 83.
17.
T, rme, (V) (3" 1/4) _ e
Tn-z  £iC,_,(21/4) (314" 1

n-8
=>ii(6)r =6Y*=6"8=6

84
T, = i1i°Cg(21/4) (314 —

$(24)' (37 = 1
~a =84

18. (57) Coefficient of middle term

Pt xﬁ—2—6[3— i6C xﬁ— AP
L0 X 7=, —6f, — i 3 are in

2 3
2(—68) = [i*C, % - 663[;



19.

20.

21.

22.

g2 p* = 126
p=Zorf=-2:.p==

common difference

e 72 144 504 .. 50 2d ey
~ 5 25 25777 g2
1 15
(6006) (t X5 + w)
t
15-r (1 — x)lo

T,,, =95, (tsz)
For independent of t,
r+2r—30=0Sor=10

tI"

So, maximum value of £.i5C;ox(1 — x) will be at x = %

L.e. 6006
(2) Given binomial expansion is

3 12
(2963 + _k)

..... 3\12°7
Take general term t,41 = f...%lZCr (2x3)r (x_k)

x3r — (12 — r)* > constant
3r

~3r—12k+1rk=0,>k =
T +7r -

Here, possible values of r are 3,6,8,9,10 and corresponding values of k are 1,3,6,9,15

Take, 1.i12C, = 220,924,495,220,66
Therefore, possible value of k for which we will get 28 are 3,6
(221) Given expression is ¥ ke K?(£19Ck)?

= $10 (K- £H00)2 = $10(10.51°C,_ )
............... 18!

= 1002K 1:...§9CK 1" b C10 k = 100(... 18 9) = 100 (9' 9'>
= 4862000 = 22000L

Therefore, L = 221

(99) From given expression 1 + (1 + 2%%)(2%° — 1) = 28
>m=1,n=98=>m+n=99

. ) ) .. 2\’
23. (567) Given binomial expansion is (x” + x_S)

Take general term as,
r

2
:ZZ=OCr(xn)7_T (x_s) Zr 0 7C 2Ty 7N—Nr=57

For positive powers of x,

m—nr—5r=>0n2> "
From(i),

FETC,2% - xR0 | IO 052

..... F37Co2°x ™ + 17C2x8% 75 + {117C,22x 5% 710 1717423 4% 15



24.

25.

According to que%tion

=117Co+ 0¥ C - 24 8107C, - 22 +117Cq - 22+ 1077 C, - 24

76 7x6x5 7x6x5
:1+7.2+7X4+TX8+TX24:939
Then, r should be equal to 4

From(ii),
5x4 20
nz N nz 5 Here,n > 6

Then, possibilities of n would be 7, 8,9,10,11,12
Required sum=7+8+9+ 10+ 11+ 12 =57

(102) {340C + {3410, + [342C, 4 -+, +1359C 9 + 11160C,,
= 3100, + D Cy + §:::§4ZC40 + oo HEE00C,,.
(286) Given expansion is

(1 +x)0=Cy+ Cix + Cox? + -+ . +C1px°
Differentiating

10(1 + x)° = 61 + 2Cyx + 3C3x2% + -+ . +10Cx°
Replace x by x?
10(1 4+ x%)° = C; + 2C,x% + 3C5x* + - +1OC10x18

10x(1 4+ x2)° = Cyx + 2C,x3 + 3C3x5 + -+ .. +10C; ox*°
Difterentiate w.r.t. x.

10((1 +x2)%1 4+ x.9(1 + x?)82x)

=Cx+2C,-3x3+3-5C3x* + . +10.19C;ox 18
Putx =1,

10(2° + 18.28)

=(C; + 3.2. Cz + 5.3.C3 + --. +19.10(4

€1 +3.2. CZ -.+19.10Cyy = 10.2°.10 = 100.2°
11_
TakeCO‘l‘ -l— _l_ +11+C10:2111
C+C1+C_|_ +C9—211 2
T2 T
9 _ a2 277 -2
Now, 100.2 =5 1(&1 ):
a5 = L2 (22
' 28 —1 11

compare the above equation,
a=25%x11=275&B =11=>a+f =275+ 11 = 286



