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SYLLABUS : Binomial Theorem
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INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1.  Ifx=99%+100%andy=(101)>then

(@ x=y (b x<y
() x>y (d) None of these
2. ) + ] + G + 3 oo =
1 35 17
2ﬂ+1 2n+1 _1
@ n+l ®) n+l
2}1
(©) - (d) None of these

If P, denotes the product of the binomial coefficients in the

: Pos1.
expansion of (1 + x), then P equals
n

n+l n"
@ -7 ®
(m+1)" (m+1)"*!
© e+ @ e
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The value of *°C4+ Y. %677 C; is
r=1
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If Cy, C,, C,,

G.,6 .G Gs
15 —+2—=+3—=+ . +15==>=

(@ 60 (b) 120
c) &4 d) 124
The value of the term independent of x in the expansion of

x 2}
(l+———) ,x#0 is equal to

2 x
(@ 1 (b) -6
() -5 @ 6
The coefficient of x> in (1 +2x +3x2 + ...} 72is
@ 15 (b) 21
() 12 d 30

A set contains (2n + 1) elements. If the number of subsets
of this set which contain at most n elements is 4096, then
the value of n is
(@ 6

© 21

b) 15
(d) None of these

If x is so small that x> and higher powers of x may be

10.

11.

12.

13.

Coefficient of x2° in expansion of expression

50
T 0c, 2x-3)2-x"" is

r=0
@ °Cys ®) -3¢,
© 50C3o @ _SOCZS

If(1+x)"=a,+a,x+ax?+....+a, x*" then

1
(@ ayta,ta,+..= ) (apta, +ta,+ta;+..)

(b) A < a,
(C) a'n-3 = a'n+3
(d) All of these

One value of o for which the coefficients of the middle terms
in the expansion of (1 + ox)* and (1 — ax)® are equal,

-3
is 10 Other value of ‘a0’ is
(@ 0 b 1 (© 2 @ 3
Number of ways of selection of 8 letters from 24 letters of
which 8 are a, 8 are b and the rest unlike, is given by

3 3 @ 27 (b) 8.28
(1+x)§_(1+1x) © 1027 (d) None of these
neglected, then 2 may beapproximated 14. The expression
(1-x)2 y y ) 6
(2x? +1+ 2x2—1)6+{ ] '
o 3 3, \/2x2+1+\/2x2—1 na
2 2
@ l—gx ® 3x+8x polynomial of degree:
3 5 x 32 (@ 5 (®) 6
© -2 @ S->x
8" 2 8 © 7 d 8
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15. The value of

n
30\ (30 30\ (30 30) (30 30) (30 20. If(l + x)” = ZO Crxr , then the value of
_ o
(o) Go Iz o))
n C0+(C0+Cl)+(C0+Cl+C2)+ ......
is where ( ) ="C,
r +(Co+C +Cy+..4C,) is
30 30
@ {10 ® {15 @ n. 2" ®) (n+2).2"
60 31 (© 2" d (n+2).2n-1!
© (30) (d) (10) il
16. If'n' ispositive integer and three consecutive coefficientin 21 Leta= 3223 +1 andforalln>3,letf(n)= "Co-a"!="C,
the e>lqt)ansion of (1 +x)"areintheratio 6:33:110, thennis a2+ nCygh3 + (~1y+-1nC, _ a0, If the value of
equal to: + =
@ 9 ®) 6 f(2007) +£(2008) = 9%, where k € N, then find £.
) 12 d) 16 (@ 2187 (b) 1987

7. I the coefficient of x* in [“x +b—x} €quals the 5. Find the value of 41Cy +47C, +41Cg + ... +4C,
) 7. 1 11 . (a) (_1)n22n—1+24n—2 (b) (_1)n22n—1
coefficient of x * in [ax - (_ﬂ , then a and b satisfy

2
the relafi bx () (—pn2in-l (d) None of these
erelation
@ a-b=1 ) a+b=1 23. The sum of the series
©) a =1 (d ab=1 20C0 - 20C1 + 20C2 - 20C3 +.... T 20C10 is
9 T i At . .
18. 2)7 -(1)-9 is divided by 64 thelz tt)l)1e rlemamder is @ 0 (b) 20 Cio
© 2 d 63 20 1 29
=7 d) =G
19. For natural numbers m, nif (1-y)"(1+ )" © 10 @ 2 !
Lt avtanv?+ d 10, then (m.n) i 24. 1f7'9 s divided by 25, then the remainder is
=1+ay+a,y” +... and g = ay =10, then (m,n) is
20 b) 16
@ (0,45 (®) (35,20 o o
(©) (45,35) (d) (35,45 (c) 18 d 15
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25. If x is very small in magnitude compared with a, then
1 1

( a jz +( a jz can be approximately equal to

27. The coefficient of x" in the expansion of
(1-9x+20x%) 1 is

atx a-x @@ 5" —4n (b) 5"+! _ g0+l
@) 1+% x () * (c) sn-1 —y4n-l (d) None of these
a a
5 5 28. If Ty, Ty, T,...T, represent the terms in the expansion of
© 1+%x_ d 2+%x_2 (x+a)", then(T)-T,+T,—..... )2+(T1—T3+T5— ..... ¥ =
a a 2 2 2 2\n
26. IfC),C,,C,, ..... , C, be the coefficients in the expansion of @ (" +a%) ®) " +a%)
22 C 23 C 2]‘1+2C (C) (x2 +a2)1/n (d) (x2 +a2)_1/n
(140 then =2+ ==L+ .+ ——- IS 29, The coefficient of x" in the polynomial
1.2 23 m+1)(n+2) . polynomia
equa] to (x+ nCO)(X+3 . nC] )(x+5. nCZ) (x+(2n + 1) “Cn) is
n+l_ 4 n+2 5 (a n.2" () n.2r*!
(@) ﬂ (b) & (c) (n+1).2° (d n.2"+1
(n+1)(n+2) (n+1)(n+2) 30. Inthe expansion of (1+x)!8  ifthe coefficients of (2r+ 4)t
342 o s and (7 — 2)™ terms are equal, then the value of 7 is :
© —12 (d) None of these @ 12 (®) 10
(n+1)(n+2) ) 8 @ 6
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DAILY PRACTICE
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® (101°°-(99)°° = 100+1)>* - 100-1)*°
= 2[3%C,(100)* +3°C;(100)*7 + .....+ 3°C49(100)]
>2.30¢, . (100)*° =2x50(100)* = (100)*°

= 10D)% > (99)%° +100)*° > y>x=>x<y.
(c) Putting the value of C, C,, C,....., we get

- +n(n_1)+n(n_l)(n_2)(n_3)+ ..... = 1

32 5.41 —
l:(n+1)+ (n+1);1'(n—1) +(n+1)n(n—15)5n_2)(n_3) .
Putn+1=N

_ i[N+ N(N -1)(N-2) . N(N —1)(N =2)(N -3)(N - 4) +]
N 31 51

1 (N N N }
=—{"Ci+"Cy3+"Cs+....
N{ 1 3 5

n
=i{2N—1} _2
N

{+N=n+1}
n+1

(d Here, P, ="C,

and P, = n+le

1Cy "Gy
n+l

0o- €

l1+1C0

n
Cn
n+l n+l
e, My

n+2 n+l
Py GGy

P, "Cy."C; . "C, ..."C,
B n+lcl n+lC2 n+lc3 “““ n+l Cn+1
- nCO ncl nCO ncn

n+l) n+l) n+l n+l
= 1 > 3 S el =

6
(d) 50C4 + Z 56—r C3

r=1

_ 50 55C3+54C3+53C3+52C3
C4+
+5]C3 +50C3

) l1+1C1

(n + l)l'H'l
(n+1)!

Weknow | "C, +" C,_y ="' G, |

50 50 51 52
=( C4 + C3) + C3 + C3 +53 C3 +54 C3 +55 C3

=(51C4+51C3) +52C3 +53 G +54C3 +55 s
Proceeding in the same way, we get
SSC 455 C; = _56 Cy.
() General term of the given series is

"C
r—r—=n+1-r

n

r-1

By taking summation over n, we get

MATHEMATICS
SOLUTIONS

»

DPP/CM08

15 nc 15 15
r

= D(n+l-r) = D (16-7r)

1 r-1 n=1 1

=16 x 15 - %-15)(16

n(n+1)

By using sum of » natural numbers = 2

=240-120=120

4
© (1+£—3)
2 x

el =a (& B e @@ o]
ol o B el @ ol

The term independent of x in above

=4Cy+2Cy(-2)+ *C .ty = 1-12+6=-5
) 1+2x+32+...=(1+x)2

= (1+2x+3x2+....)_3/2={(1+x)_2} =(1+x)7

The coefficient of x5 in (1 +2x +3x2+........ Y72

= Coefficient of x° in (1 +x)’

=7C5 =21

(@ The number of subsets of the set which contain at
most n elements is
2n+ ICO + 2n+ ]C] + 2n+ 1C2 + ...
We have
2K = 2(2n+1C +2n+1C +2n+l1c 4 +2n+1C)
_(2n+1C + 20+ 10 )+(2n+lc +2n+1C )
+ +(2n+1C +2n2fl ) (“"C_"CZ )

n-r

—2n+1C0+2n+1C +21’1+1C + . +2n+1C2n+1
= 22n+ 1 =K= 22n

(¢) - x3and higher powers of x may be neglected

‘ (1+x)3 (1+;)3

1
(1-x)?

AR
~(-97 |[1+ 25422

=7/2

+20+1C =K (say)

)
([ 3x 325%)
2J'L“%*%T}}



13
1+— +22

32 32
2" o ][8’“}‘8)“

(as x3 and higher powers of x can be neglected)

0. @ 3 D¢, 2x-3) 2-x""

11.

12.

13.

@

@

©

14. ()

r=0

=[@-x)+@2x-3)*

=(x— 1)50

=(1-x)*°
—=50C _50 _50 25
Cy—""C, 1 X500 SOC Xt

Coefﬁc1ent of x*2 is —>YCys
ay,ta,ta,+...=2"anda,+a,+a,+... =221
a, = "C_ = the greatest coefficient, belng the middle
coefficient
a, 3 =2C, 3 =Cy 5 =2"Cri3= 2,3

In the expansmn of (1 +ax)*

Middle term = 4C,(0x)? = 60:2x?

In the expansion of (1 -o0x)°,

Middle term = 6C,( — ax)3 = —2003x3

It is given that

Coefficient of the middle term in (1 + ox)* = Coefficient
ofthe middle term in (1 — ox)®

= 602=-2003

=a=0a= _E

The number of selection = coefficient of x8 in
A+x+x2+ 433 A +x+x2+ ... +x8). (1 +x)8

)(1+)
)2

= coefficient of x8 in ((]

= coefficient of x® in (1 +x)%in (1 +x8) (1 —x)2
= coefficient of x8 in
(3Cy+8Cx +8Cx2 + ... +8Cgx?)
x(1+2x+3x2+4x3+ ..... Tod+.. )
=9.8C,+8-8C, +7.8C,+...+1. 8c
=C,+2C, +3Co+. +9c$> [c C]
NowC0x+C +...+ Cyx =x(1+x)
leferentlatmg w1th respect to x, we get
Co+2Cx+3C, x2+....9Cex8 —(1+x)8+8x(1+x)7
Putting x=1 wegetC +2C]7+3C +....+9Cq
—28+827—27(2+8) 10.27.

2
V252 +1+4252 -1

. given expression
= (V2x2 +1 44222 —1)0 + (V2x2 +1-2x% -1)°
we know that,

=V2x2 +1-+2x% -1

(a+b)® +(a—b)° =2[a’ +°Cpa*p? + 6C4a?b* +6C (b0

S (V25 144222 —1)0 + (V2x? +1-y2x2 —1)0
=2[(2%% +1)° +152%% +1)2(2x% - 1)
+1502x2 +1)(2x2 =)+ (2x* -1)°]

Which is a polynomial of degree 6.

15.

16.

17.

@

©

@

To find

30C030C _30 C 30C + 30 C2 C12

v 30C2030C30
We know that
{ +x)30_30C +30C x+30c x
+.... #9390, 205 HC, 30 e))
(x— 1)30 =30C 30 _ 30C,229 +...+30C,

Multiplying eq” (1) and (2) and equating the coefficients
of x20 on both sides, we get
30— 30 30 30 30 30 30
Cio=""Co" Cip—""C77Cy + C23 Cip= -
+ OC 30c30
Req. value is 30C
Let the consecutive coefficient of
(1+x)are "C_,,"C,"C_,,
From the given condltlon

"C_,:"C,:"C,,,;=6:33:110
Now"C _,:"C,=6:33
n! xr!(n—r)!=£

= T=! (n—r+1)! n! 33

2
- — =L L lIr=2n-2r+2
n—-r+1 11

= 2n—-13r+2=0 A1)
and"C: "C_,,=33:110
n! (r+1)'(n r—1)!
r!(n—r)' n!

33
110 10

- @+h_3
n-r 10
Solving (i) & (ii), we getn=12

T, in the expansion

2 1T 2= 1Y
J— = -ry___
[ = +bx } Crlax) (bx)

= llcr (a)] l—f(b) —f(x)22—27'—7'
For the coefficient of x’, we have
22-3r=7 =>r=5
. Coefficient of x”=11C5(a)® (b)™ 3 0
Again T, in the expansion

1 ! 11 2,11 1Y
ax——| =""C,(ax?) "(——]
[ bxz} 4 bx?

= llCr(a)ll—r(_l)r X(b)—r(x)—Zr(x)ll—r
For the coefficient of x~7, we have
11-3r=—-7=3r=18 = r=6

7 =”C6a5 xlx(b)_6
. Coefficient of x” = Coefficient of x7
=115 @° () ="'Csa’ x(b)°

= ab=1.

= 3n-13r-10=0 .{(ii)

.. Coefficient of x~



18. (a) We have

79+97=(8—1)°+(8+1)7=(1+8)—(1-8)°
=[1+7C,8+7Cy 8% +...+C;87]
—[1-°C,8+°C, 8% — ... 9Cy 8]

7C,8+°C8+[7Cy + 7Cy.8+...-°Cy + °C; 8~ ... 182
=8(7+9)+64k=8..16+64k=64q, where q=k+2
Thus, 7° + 97 is divisible by 64.

=-»"a+y)

=[1="Cyy+"Cyy? = ] [1+"Cy+"Cop? +..]

= 1+(n—m)y+{—m(';_l) +—"("2_ D —mn}y2 Fo

By comparing coefficients with the given expression,
we get

. aq=n-m=10 and

19. @

_ m? +n* —m—n—2mn _

a) = 2

10

So, n—m=10and (m—n)? —(m+n) =20

= m+n=80 - m=35,n=45
We have

S=Cy+(Cy+C)+(Cy+C;+Cy)+

et (Cy+Ci +...+C))
=(Cy +Cy +...n+1 times) + (C; +C; +....n times)
(Cy +Cy +.... n—1times) +...+ (C,_; +C,_)+C,
=m+1)Cy+nC;+(n-1)Cy +...4+2C,_; +C,
=Cy+2C +3C +...+(n+1)C, [-C,=C,_]

General Term T, =(r+1)C,

20. @

T,,; =r"C, +"C, =n."'C,_; +"C,

=n.2"1 42" = (n+2)2"!
21. (@) Weknow that,
(@a-1y"="Cy.a"-"C,.a" +"C,a"2 —
........ +(=1y-lnC,_ja+(1y""C,

-1
(a ; ) = ncoan—l _nclan—z + ”Cza”‘3 _
_1 n
........ +(-1y-lae, + ( a) "c

o2 @) =D

= f(n) p;

12007 L1 (g—1)2008 )

Now, £(2007) +£(2008) = )a +1_ (a )a

_ @ +a-1 _ (@120
a

1 2007
_ [3223] =3°=3%2.37=9(2187)

o k=2187

22. @ (1+x)*=%C +4C x+4C,yx?+4C 53
+4C, x4+ L+ AC, X
Putx=1andx=-1, then adding.
24n-1 = 4nC0 + 4nC2 + 4nC4 +
Now put, x=1i
a1+ i)4n = 4nC0 + 4”C1i _ 4nC2 _ 4”C3i + 4nC4 +

........ +4nC,
Compare real and imaginary part, we get
1y (2)2}1 = 4nC0 _4nC2 + 4nC4 _ 4nC6 + .+ 4nc4n ... (i)
Adding (i) and (i), we get
= 4nC0 + 4nC4 + .+ 4nc4n =(-1)" (2)2}1—1 +4n-2

23. (@ Weknow that, (1+x)20=20C,+20C x +20C, x?
+ ... OClox O+ ,,,,, %OC20x20

Putx=—1, (0)=%C,—2C, +2C,-2C;+ ...
+20C,=2Cy, ... +29Cy,

= 0=2[0C, ~0C, + 2C,~2C, + ...~ DC,]+2C}y
— 20C10 = 2[20C0 _ 20Cl + 20C2 _ 20C3

— 2OC'0 _ 2OC'l + ZOC2 _ ZOC3 + ..+ ZOCIO = 5 20C10

24. (¢) Wehave, 71%=7(49)51=7(50-1)""
=7(50%1=31C, 500 +5!C, 50— ...~ 1)

7(50%1-51C, 500+ 51C, 504~ .. ) -7+18-18

7(5051-51C, 50%0+51C, 504 - .)-25 +18

=k + 18 (say) where k is divisible by 25,

~. remainder is 18.

1 1 1 !
a )2 a 2 _(a+x)2 (a-x)2
+ = +
a+x a-x a a

25. @ (

26. (b)) We have,

2r+2 nc 2r+2 1 N
— ro_ )
b C+D)(@+2) r+2r+1 °

_2[’+2 1 n+lC
Cr+2 n+l r+l
21‘+2

1 ni1
= . C
n+1 (r+2 ”1]



" n+l n+2 r+2
1 n 1 n+1
—"1C =—— C
[ r+1 n+l r+l
Puttingr=0, 1,2, ......, n and adding we get,
The given expression
1
- 2 n+2C 493 n+t2C 4
m+)@n+2) {2°."72C,+2° "TIC,+
+2n+2.n+2C
1
- + n+2_ n+2 _ " n+2,
n+1)(n+2) {a+2) Co=2.77°C}
32 2(m+2)-1_3"*%-2n-5
 (n+1)(n+2) (n+1)(n+2)

27. () (1-9x+20x¥"'=[1 —4x) (1-5%)]

_1[(-4x)-(1-5x)
X

(1-4x).(1-5x%)

(Ill'—‘

. coeff, of x"=5n+1

—4n+ 1
28. (b) From the given condition, replacing a by ai and — ai

respectively, we get

(x+ai)" =(T, -

and

[(5-d)x+(52-4H) x>+ (53— 43) X

)+i(h

} — [(1-5x)"1—(1-4x)™]

-L+T5—...

n+2}

)

(x—ai)' =(Ty-Ty + Ty —...)—i(; T3 + Ts —...)

Multiplying (ii) and (i) we get required result
ie, (P +a®)' =(Ty-Ty+Ty—.. )} + (I, - T3 +T5 —...)?

29. (©) (x+"Co)(x+3."Cy)(x+5."Cy)....(x+(2n+1)."C))

XM Cy+3.7C +5.°Cy+.... +(2n+1) . "Cp}+....
Coeff. of x"="C( +3. "C; +5. "Cy +.... +(2n+1) . "C,
=1+("C;+2.°C))+("Cy +4. "Cy) +....

+("Cp+2n."Cp)
=(1+"Cy+...+"Cp)+2("C;+2"Cy +....+n."C})

=" +2[n+2.n(n_l) +3.n(n—1)(n—2) +...+n.l}

2! 31
= 2"+ 201+ "IC; + MIC, +.+ MiC, ]

=2"4+2n.2"1=2"(14+n) =(n+1). 2"

30. ) Since the coefficient of (»+1)t term in the expansion of

(1 +x)"="C,
*. In the expansmn of (1+x)!8
coefficient of Qr+4)h term= lf*‘CZ
Slmllarly, coefﬁment of (-2) term'in t?le expansion of
(1+x)18 3
If "C, —”C thenr+s n

18 18
So, °Cy,,3="°C,_3 gives

2r+3+r-3=18
= 3r=18 = r=6.
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