CHAPTER

The sum of the co-efficients of all odd degree terms in the
expansion of (x+ x> —1)° + (x —yx°—1)°, (x> 1) is

(a 2 (b) -1 () 0 @ 1 (2018
If n is the degree of the polynomial,

8 8
[ : :l [ ) :l
+
V53 414553 -1 V53 + 144557 -1

and m is the coefficient of x" in it, then the ordered pair
(n, m) is equal to :
(a) (24,(10)%)

(c) (12,8(10)*)

(b) (12,(20)%
(d) (8,5(10)*) (Online 2018)

The coefficient of x'® in the expansion of
(1 +x)?(1+x») 1 +x%*is equal to
(a) 50 (b)y 52 (c) 44 (d) 56

(Online 2018)

The coefficient of x? in the expansion of the product
(2 = x¥)-((1 +2x + 3xH)° + (1 — 4x2)%) is :
(a) 155 (b) 106 (c) 108 (d) 107

(Online 2018)
The value of (*'C, — °C)) + *'C, - '°C)) + (*'C, — 1°C))

+CIC,=10C) ) + (I, - 19C, ) is
(a) 221 _ 210 (b) 2207 29
(c) 220210 (d) 22120 (2017)
If (27)°® is divided by 7, then the remainder is
(a) 6 (b) 1
©) 2 ) 3 (Online 2017)

5

The coefficient of x™ in the binomial expansion of

10

x+1 B x—1 .
BB where x # 0, 1, is
(a) 1 (b) -4
() -1 (d) 4 (Online 2017)

2. 4Y
If the number of terms in the expansion of (1 T + x_zj ,x#0

is 28, then the sum of the coefficients of all the terms in
this expansion is

(a) 64 (b) 2187 () 243 (d) 729
(2016)
Forx € R, x # —1, if (1 + x)?016 + x(1 + x)?01
2016
_ i
+x2 (1 + x)2014 4+ 4 x2106 = ‘Zoaix , then a5 is equal to
i=

10.

11.

12.

13.

14.

15.

16.

Binomial Theorem and
its Simple Applications

20171 2016!
@ 17120001 ® 17119991

2016! 0171
© 161 @ So05;  (Online 2016)

If the coefficients of x2 and x* in the expansion of
18

1
1 1 . m .
X3 = (x> 0), are m and n respectively, then o s
2x3
equal to
5 4
(a) 27 (b) 182 (©) 1 (d) 5

(Online 2016)
The sum of coefficients of integral powers of x in the binomial

expansion of (1—2\/;)50 is
o)
©) %(350 +1) d) %(350)

If the coefficients of the three successive terms in the binomial
expansion of (1 + x)" are in the ratio 1 : 7 : 42, then the first
of these terms in the expansion is
(a) 6" (b) 7" (c) 8"

(2015)

(d) 9"
(Online 2015)
The term independent of x in the binomial expansion of

8
(1 —l + 3x5j(2x2 —l) is
X X

(a) 400  (b) 496 (c) 400  (d) -496

(Online 2015)
IfX={4"-3n-1,ne N} and Y={9(n—1) : n € N}, where
N is the set of natural numbers, then X U Y is equal to
(@ ¥Y-Xx (b)) X () Y (d N (2014)

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
251 272
@ [14%) o [1477)
251
@ (105

o [u2)

The term independent of x in expansion of

( x+1 x-1 )10.
- is
2B R

(2014)




17.

18.

19.

20.

21.

22.

23.

24.

(a) 120 (b) 210 (c) 310 d 4 (2013)

If n is a positive integer, then (\/§+1)2” —(\/5—1)2” is
(a) an even positive integer.

(b) a rational number other than positive integer

(c) an irrational number.

(d) an odd positive integer. (2012)

The coefficient of x7 in the expansion of (1 — x — x> + x%)¢ is

(a) —144  (b) 132 () 144 (d) —132
(2011)
The remainder left out when 82" — (62)*" *! is divided by 9 is
(a) 2 () 7 © 8 @ 0 (2009
Statement-1 : Z (r+1)"C, =(n+2)2""
r=0

n

Statement-2 : Z(;~+1) "Cox" = (14 x)" +nx(1+x)"
r=0

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

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

(c) Statement-1 is true, Statement-2 is true; Statement-2 is
a correct explanation for Statement-1

(d) Statement-1 is true, Statement-2 is true; Statement-2 is

not a correct explanation for Statement-1
(2008)

In the binomial expansion of (a — b)", n > 5, the sum of 5
and 6 terms is zero, then a/b equals

n—>5 n—4 5 6

@ = ) @ g @) —%
(2007)
If the expansion in powers of x of the function
1

——————— s ay + ax + ax? + ax® + ..., then q, ig
(1—ax)(1-bx)

b"-a" b a"-b"
@ - ®) =

an+l _bn+1 bn+1 _an+1

EErE— d) —— 2006
© —— @ —— (2006)
For natural numbers m, n if
A =pr@+yy=1+ay+ay’ + .,
and a; = a, = 10, then (m, n) is
(a) (20, 45) (b) (35,20)
(c) (45,35) (d) (35,45) (2006)

!

If the coefficient of x7 in [ax2 + (b_xﬂ equals the

11
1
coefficient of x7 in {ax_(_b 2)} > then a and b satisfy
X

the relation

1.
13.
25.

@ 2 (b 3. b 4 (b 5 @© 6 (@
@@ 14. () 15. () 16.(b) 17. () 18. (a)
(d 26 (@ 27.() 28.(c) 29. (d) 30. (a)

25.

26.

27.

28.

29.

30.

31.

32.

33.

ANSWER KEY

(@ a+b=1 (b) a-b=1
() ab =1 (d % =1 (2005)
If x is so small that x* and higher powers of x may be
3
(l-t—x)3/2 —(1+lx)
neglected, then 2 may be approximated as
(1-x)"2
3.2 3.2
(a) 3x+§x (b) 1—§x
o) X_3,2 32
(©) 573" (d) g (2005)

The coefficient of the middle term in the binomial expansion
in powers of x of (I + ax)* and of (I — ox)® is the same
if o equals
(a) -3/10

(b) 1073

(c) -5/3 (d) 3/5
(2004)
The coefficient of x" in expansion of (1 + x)(1 — x)" is

(@ 1y ' -1y (b) D1 —n)

() n =1 (d D)''n (2004)
If s, = i and ¢, = ) —"— then t—”is equal to
=0 "C, r=0"C, Sp
@ n-1 (b %n—l ©) %n d) 2”2_1
(2004)
If x is positive, the first negative term in the expansion of

(1 + 075 is
(a) 5"term (b) 8hterm (c) 6Mterm (d) 7" term

(2003)
The number of integral terms in the expansion of

3+¥5)%¢ is

@) 33 (b) 34 © 35 @) 32
(2003)

The positive integer just greater than (1 + .0001)'0% jg

(a) 4 b) 5 ©) 2 @ 3 (2002

r and n are positive integers » > 1, n > 2 and coefficient
of (r + 2)" term and 37 ™ term in the expansion of (1 + x)**
are equal, then n equals
(a) 3r (b) 3r+1

(c) 2r d 2r+1

(2002)
The coefficients of x” and x¢ in the expansion of
(1 +xy*aare
(a) equal
(c) reciprocals of each other (d) none of these

(b) equal with opposite signs
(2002)

34. If the sum of the coefficients in the expansion of (a + b)"
is 4096, then the greatest coefficient in the expansion is
(a) 1594 (b)) 792 (c) 924 (d) 2924
(2002)
7. (a) 8. (@ 9. (a) 10. (b) 11. (¢) 12. (b)
19. (a) 20. (¢) 21. (b) 22. (d) 23. (d) 24. (¢)
31. (¢) 32. (¢) 33. (a) 34. (¢)
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1. (a): We have,(a + b)’ + (a — b)Y’ = 2{a® + °C,.a’b*> + °C, ab*}

(x+\/x3—1)5 +(x—\/x3—1)5
=2{x>+ 10x3 (x> = 1) + 5x(x* — 1)?}

Sum of the coeff. of odd degree terms is
2{1-10+5+5}=2

2. (b) : On rationalizing given polynomial, we get

(Vs w1l )] [ oot r -5 1) |

2 2

=28Cy(5 + 12 + 8, (V5P +1)0(5x° - 1) +
8C, (V52 + A5 12 + 3 (Wsxd +1)2(5x° - 1)

+8c,5x° - h
= 2[(5x% + 1)* + 28(5x% + 1)3 (5x° — 1) + 70(5:3 + 1)?
(5x% — 12+ 28(5x3 + 1) (553 — 1)* + (553 — )]
n=12
and m=2(5%+ 140 - 53+ 70 - 5%+ 140 - 53 + 5%) = 1,60,000 = (20)*
3. b):(1+x)2A+x2A+x)*=(1+x>+2x)
X (1 4+ x0+ 3x2 4+ 3x%) x (1 + 4x3 + 6x° + 4x° + x1?)
So, coefficient of x'© =36+ 8 + 8 = 52
4. (b): (1 +2x + 3x%)0=6C, + 5C, (2x + 3x?)
+6C, (2x + 3x2)? + ... + (2x + 3x%)°
(1 — 4x2)5 = 6C, — 6C, (4x2) + 6C, (4322 — ... + (4x2)6
So, coefficient of x> = 2 Coefficient of x? in ((1 + 2x + 3x?)°
+ (1 — 4x%)% — constant term in ((1 + 2x + 3x2)° + (1 — 4x?)%)
= 2(18 + 60— 24)—2=108 - 2 = 106
5. (C) . (21C1 _ IOCI) + (21C2 _ 10C2) + (21C10 _ IOCIO)
=(C, +2C, + ...+ 2C ) - (¢, + ¢, + L+ 10C)
921

witha =x, p=+/x"=1 -

_ 10 _ 520 _510

7%  28-1°" 281-1
6. (a) : We have, = =

7 7 7
C28h=T+7-1_ 7(4h-1)+6
Remainder = 6 ’ 7
x+1 x—1'°
7. (a): (x2/3—x1/3+1_x—x1/2j

e+ Wr-pexn ]
IR e i

= @B+ 1 -1 = 1x2)10 = (x13 = 1/x12)10
General term in given expansion

1 r
L -1 N
= IOCr(x3)10 r (XIT] - IOCV x3 3 2(_1)V

Now for x5, 2L I __s
ow for x>, == >>
10
= —+5=r(l+lJ §=§r:> r=£x—=10
3 2 3 6 3
- Coeff. of x5 =10C (1) (-1 =1
8. (d) The number of terms in the expansion of
2,4 o »
——+—| is n+
x xz 2

We have "*2C, = 28 giving (n + 1)(n + 2) = 56
Then n = 6 Sum of coefficients = (1 — 2 + 4)® = 36 =729
9. (a):LetS=(1+x)P2"0+x(1+x)2+x}(1 +x)*M +
e X255 (1 + x) + x2010 L (4)
(—x )s = x(1+ 02 4 2214+ )20 4
1+x

(2017 .
§2016 % ...(ii)
1+x

e

Subtracting (ii) from (i), we get

sore X207
-2 —(1+ - S = (1 + x)2017 _ 52017
1+x (1+x) Tox §S=(1+x) x
B - 17 _ 207, _ _2017!
a,; = coefficient of X ° = 17 = 17120001
1\18-7 r 2r

10. (b): T, ="C (;&] [1] ey L

r r 1 r 2r

2x3

Put 6—%:—2:>r=12 and 6—%=_4:>r=15
18 1

fficient of x> 12,12
Coefficient of x™ 22 g0

Coefficient of x™* 18 c 1
15 515

11. (c) : By Binomial theorem

1= 21x)°0 =2, - ¢, (2V/x) + *°C, 2 x )

F o +90C5, (2vx)*°
(1+2V%)°0 = >°C; +°°C; (2vx) + *°Cy 2V
F o +90C5, @Vx)™°

On addition
1+ 27x)%0 + (1 - 2¢x)% =2°¢, + °°C, (2/x)?
+30C, %) + oo+ 0Csy 2%)0)

Set x = 1 to obtain
3% + 1 = 2 (sum of coefficients of integral powers of x)

1
Sum of coeff. of integral powers of x=5(350 +1)



"c. "C "c
12. (b) : We have —L=—1rt —_—ri2
1 7 42

Solving, we get r = 6
13. (a) : The general term in second bracket is

Scr(2x2>8‘r(—lj
C,(2x2)8_r (__1)
X

x r
= SCr (2x2)8—r (_l) _l 8
x x
1Y
+3x° 8C, x*)%T (—j
x
— SC’, 28—r (—l)r x16—3r _ SC’, 28 —r (—1)" x15—3r + 3. SCr 28—r~x21—3r
For independent term,
16-3r=0,15-3r=0=r=5, 21-3r=0=r=7
r=25,r=7 isin 2" term and 3™ term resp.
term independent of x=— 3C, 2° (-1)°-3 . 8C, . 2
=448 — (6 x 8) =400
14. (¢): X={4"-3n-1},Y={9(mn—-1):ne N}
4" - 3p—-1=10+3"-3n-1
=(1+"C;3+"C,3%+...+3)-3n-1
=1 +3n)+9("C, + ... +3"" 2} —3n -1
=9("Cy + ... +3"" 2, n=2=09]
Also forn =1, 4" —3n — 1 = 0, a multiple of 9
Every element in X is a multiple of 9. But Y contains all multiples
of 9. Hence X € Y=17.

15. (c¢) : The given expansion is

(1= 2018 + ax(1 — 2x)'8 + ba2(1 — 2x)'8

The coefficient of x3 is

(-2)° - 18C; + a(-2)? - '8C, + b(-2) - 8¢, = 0 (1)
The coefficient of x* is

(~2)* - BCy + a(-2) - BCy; + b(-2)* - 18C, =0 ..(2)

From (1) and (2), we get

153a — 9b = 1632 ..(3)

3b —32a =-240 ..(4)
272

Solving (3) and (4), we get a=16, b= 3

16. (b) ( x+1 3 x—1 )10
* * x2/3_x1/3+1 1/2

X—X
10
P pa?? =B +) (rrpe-
2B B NEER
20-5r
O TE B TN [ T, =(-1y%x 6
Thus 2220 = r=4 - Term='°C, = 210.

6
17. (©) :(B+D)¥ -3 -1
=2 MG (B ey (B
is an irrational number.
18. (@) : (1 —x—x*+x)0=((1 —x)(1 =x?))°=(1 —x)° (1 —x?)°
= (1 = %Cpx + OCox* — C3x® + 0Cpx* — 0Cox® + °Cx®)

(1 _ 6C1x2 + 6C2x4 _ 6c3x6 + 6c4x8 _ 6C5x10 + 6C6x12)

>

Coeff. of x7 = (-°C\)(-°C3) + (-°C3)(°C,) + (-°C5)(-°C))
=6-20-20-15+6-6=120-300+ 36 =-144

19. (a) : Using Modulo Arithmetic

8 = -1 (modulo 9) Also 62 = —1 (modulo 9)

= 8% — (62)>** 1 =[(-1)* - (-1)**" "lmod 9

=(1+ 1)mod 9 =2 mod 9 = Remainder = 2

n n B
20. (¢): NG =3 "G+ "C
r=0

r=0 r=0
= i ;}_1 n=le +i e n—1 n n-1
= - r—1 ro=p-D +2"=2 (I’l+2)
r=0 r=0

Thus Statement-1 is true.

n n
Again 2 (r+D)"Cx" = - "Cox" + 2Cx"

r=0

r=(
n 1 n
n— v s i ¥l r
=ny, "0 + 30 nx(1+x)"" +(1+x)"
r=0 =0
Substitute x = 1 in the above identity to get
Z(r+1)”Cr =n‘2n—l +2n
Statement-2 is also true & explains Statement-1 also.

21, (b): "Cya"*(=b)* =—(”C5a”_5(—b)5) = 4= ”;4

22. (d) : From given Wl(l_bx):(l—ax)'l(l—bx)"l

=(ay+ ax+ .. +ax"+ ...)

= +ax+ax®+ .. + a X+ @t 4+ )
(1 + bx + b2 ....... + bt )
= (qp+ax+ ... +ax"+ ... )

=1l+x(@+b)+xt(@+ab+ b+ + a*+ ab® + b
fet X (@ @ b AP BPA L Fab + )+ L

On comparing the coefficient of x” both sides, we have

at=a"+a"' b+ a? b+ . +a b+ b
(@ +a"'b+a"’b +....+ab" +b")(b-a)
b-a
(Multiplying and dividing by b — a)
bn+l _ an+l
" b-a

23. @ :(A—yy" (I +yy=1+ay+ap?+ap®+ ..+ ..
Differentiating w.r.t. y both sides of (*) we have
m(1 = yyr L+ (- (L +
=a, + 2a,y + 3ay? + day’ + ...
= (1 + (1= )" = m(1-y)" (1 + yy'
=a, +2ay + 3ay* +4ay? + ... L (**)
Again differentiating (**) with respect to y we have
[n(n — 1)(1 + yy2(1 = yy" + n(1 + p)y~'=m) (1 - y)™']
~[m(1 + yym = DA = py"2(1-p)y"'n(1 + y)ytn-1]
=2a, + 6ay + ........ L (**%)
Now putting y = 0 in (¥*) and (***) we get
n—m=a; =10
and m?> + n? —(m + n) =2 mn = 2a, = 20
Solving (A) and (B), we get n = 45, m = 35

(m, n) = (35, 45)

(A)
.(B)



L\ 1\
. 245 4 = 11 2\r |2
24. (¢): T, of (ax +bx) C.(ax=) (bx)

R LV
T, 0of lax——| = "C,.(ax)" (——j
+ ( bxzj bx?

1 6
1) _ g

.. Coefficient of x” in (ax2+b— :
X b
11 5
1
and coefficient of x7 in (ax_bx_zj = 11C62_6
6 5
11 a _ 11 a . _
Now Csb—s— C6b_6 sooab=1.
3
(1+x)3/2 - (1+%x)
25. () :
(l_x)l/z
3,311 2 _ A..32 10
~ 1+2x+222!x +) (1+3 2x+ T +)
(l_x)l/z
__32 -2 3 1 131
=—-=x"(1- __2.2 1 13 12
g [”2 227 +}

= —%xz + higher powers of ¥,

26. (a) : Coefficient of middle term in (1 + ow)* = coefficient of
middle term in (1 — ox)®

G0t =°0Cy (- )P} = a=—7-

10
27. b): (1 +x) (1 —-xy=0—-x)+x(1-x)
. Coefficient of x" is = (-1)" + (-1)" = 1"C, = (-1)" [1 — n]

28. ():t= ).

n
r=0 Ci‘
n n n
n—(n-r) 1 ner
= D S =y Y
n n n
r=0 Cn*i’ r:OnCr rzoncn—r
1 N7 )
t, = "Zn —Z " replacing n — r by r
r r=0 r
R .
n n n S, 2 27

29. (d) : General term in the expansion of (1+ x)?
n(n—1)... (n—r+1)xr
r!

T =

r+1

27 32
“n—-r+1<0 :>?+1<r = r>?:>r>6

30. (a): Tr+1 - 256Cr (\/3)2567r5§

256—r r

For integral terms ,— are both positive integers
8

~r=0,8, 16, ..., 256

5256 =0+ (n—-1)8usingt, =a+ (n—1)d

=n- Son + 1
8

n=32+1 = n=33

| )00
31. (¢): LetR= |1+ —
© ( 1o4j

1 2 10°
1
=1+ IOOO[L] + IOOO@(L] +o.t (—4)

104 2 \10f 10
1 1 1 10
<l+ —4+ — 4+ — +..0= —
10 10> 10° 9

10

R< —
’ 10
The positive integer just greater than ry is 2.

32. (¢): Given r > 1 and n > 2
Coefficient of T, , , = Coefficient of 73, in (1 + x)*"

2n — 2n
= “C =C,
Tl SO PR P

—=3r—1=r+1 and =2n=4r
n=2r

2r=2

r=1 { "C,="C,=>x+y=norx=y

33. (a) : In the expansion of (1 + xy* "¢

T, =P"9Cx
.. Coefficient of ¥’ =77 qCp
_(pre!  _(pt+q)! .
- plp+q-p)! plq! -
Also coefficient of x? in (1 + xy* "7 is
:p*ch
Wt (p+9)! (i)
q'(p+q-q9)! q!'p!

By (i) and (ii), we get
Coefficient of x? in (1 + x)?*9 = Coefficient of x7 in (1 + x)?*4
34. (c) : Consider (a + b)' = Cya" + Cia"~'b

+ Coa™ ?b* + ...+ C b

Puttinga=5b=1 .. 2"=C,+ C, + C, + ... + C,

2" = 4096 = 212 =
Now (a + b)" = (a + b)"?
as n = 12 is even so coefficient of greatest term is

n = 12 (even)

2 2
(12 1110987 11x9:87
6 5 4321 321
=11 x 347 =924
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