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BINOMIAL THEOREM
EXERCISE # 1

Question

ey General Term

n
Q.1 If the 4t term in the expansion of (ax+£} is
X
% then the values of a and n respectively are-

(A) 2,6 (B)%,G

©) % 5 (D) None of these

3
Sol. [B] T4 ="Cs(ax)™® GJ

="C;a"x" = g given
~N-6=0=>n=6

T,=%Cs*°=

Q.2 The 4% term from the end in the expansion of

(A) 70x
(C) — 35x6

Sol. [A] 4" term from the end
= (7 — 4 + 2)™ term from beginning
= 5" term from beginning

SV 2} 35
Ts="Cy | == || == | = =2, 16x=70x
: 4[2j[ o

(B) 70x2
(D) None of these

X

Q.3 The coefficient of x> in the expansion of
(1+x2)5 (1 +x)*is-

(A) 30 (B) 60

(ii)whenr=2,p=1="°C,*C,; =40
coefficient of x° is = 20 + 40 = 60

ol Middle Term / Numerically greatest term
ESClE and Algebrically greatest & least term

Q4 The middle term in the expansion of
(1-3x + 3x2 - x3)8 is -

(A) 18Cyp x10 (B) 18Cq (-X)°

(C) 18Cy x° (D) None of these
Sol. [B] (1-3x+3x*—x)°=(1-x)*

Middle term is 252 = 10™ term

Ty = 1809(—)()9

Q.5 The numerically greatest terms in the

expansion of (3 — 5x)1° when x = % is-

(A)T, (B)Ts
(C) Ty (D) None of these
Sol. [A,B] Numerically greatest term = _x+1l
|x/a|+1
:% Whenx:l:ﬁ =4
1 +1
-5=
5

greatest term are T, and Ty

Sl properties of Binomial Coefficient

Q.6 The sum of the last eight coefficients in the
expansion of (1 + x)*° is equal to-
(A) 215 (B) ol4
1 as)

15
©27-3 @1)?

Sol. [C] (1 +x)™="8Cqy + 1°Cyx + 1°Cox* +....+ 1°Cyex™®
216 = 16C0 + 1601 + 16C2 +.... 7t 16C16

(D) None of these

(C) 40 (D) None of these =25=2("Co ,16C1° * 16_0” * ot C) +C
Sol. [B] General term is = Sum of last eight coffi.
= (CCx*) (‘CxP) = °C, “C, x**P = 27 -7y
coefficient of x° is 2
()whenr=1,p=3="°C,“C;=20
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- 215 m

A+X)+ @A +x)+ L+ (1 +x)" (ksm<n),

- 2(|_3)2 is given by
) . ) ()" C, (B) "Cr
. n-1 n+1
Q7 1!-(n—1)!+3!-(n—3)!+5!-(n—5)!+""S ©)" Cns B) " Cnes
Sol.  (A+x)+@+x)+..+(1+x)"
equal to -
o1 Here n —k + 1 term then
A for even values of n onl k n-k+1 _
) n! y coffi of x™ in (@+X) ((1+X) 1)
o1t q 1+x-1)
+
(B) —1 for odd values of n only N+l k
n! coffii of x™ in LEX) =(@+X)
2n—l X
© forallne N n+l
n! coffiofxmin £ gk<m
D) None of these
Sol [(C]) coffi of x™%in (1 + x)™*
1 1 1 ="Cr
+ + + ...
i-(h-nt 31-(n-3! 5!-(n-5H)! Q.10  If "Cy+ MC,4 > ™" ICy, then least value of m s -
:i{ nt _,_nt . n! +} (A) 6 (B) 7
nt [11(h-1)! 31(n-3)! 5!(n-5)! (C)5 (D) None of these
= i [nCl + nC3 + nCs + ... Sol. mC3 * mC4 g m+1C3
n! m+1C
Since, = —_——+>1
"Co+"Cy +"Cy+"Cy+"Cy+ "Cs +...+ "C= 2" Cs
'Co—"Cy+"C,—"C3+"C4—"Cs+...+(-1)" "C;=0 | m+1 |_3| m-2
Subtracting, we get = .
2['C, +"Cy + "Cy ... ]=2" [4[m-3 [m+1
n
”C1+”C3+”C5+...=27:2”’1 :>m_2>1:>m>6
nt ot ot Least value of mis 7
(-1 31(n-3) 5!(n-5)
L . . g1 Q.11  If the coefficients of (2r + 4)", (r — 2)" terms in
1(n-1) + 3i(n_3)! + 51(n_5)! L the expansion of (1 + x)'® are equal, then r is-
.. Option (C) is correct Answer. (A) 4 (B) 6
. (C)8 (D) None of these
Sa”;e;';’,? Application of Binomial theorem Sol.  Given that
18(:2r+3 = 18Cr—3
Q.8  The coefficient of y* in =2r+3+r-3=18=r=6
yY-Dy-3)...... (y—99) is-
(A) 2500 (B) — 2500 Q.12 Number of terms free from radical sign in the
(C)—99 x 50 (D) 99 x 50 expansion of (1 + 3% + 7/ js-
Sol.  (y—1) (y=3)......(y—99) (A) 4 (B)5
Total term is 50 (C)6 (D)8
coffiof y*®is—(1+3+5+.....+99) |10
50 Sol. Here ——— 1P. 3% 7" wherep+q+r=10
=-— [2+49x2] |p|alr
=_ 2500 case are possible which
p q r
Q.9  The coefficient of X" in
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Q.13

Sol.

Q.14

Sol.

o Wk A~
O O OO Ww o
~N N O O O o

3
Total cases are 6

Let(5+2+6)" =p+fwhereneNandp e N
and 0 < f< 1 then the value of f2—f+pf—pis
(A) a natural number (B) a negative integer
(C) a prime number (D) an irrational number
(5+246) =p+f npeN,0<f<1
Letf'=(5-2v6)",0<f'<1
—Sp+f+f=2(5"+"C5" (246 ) +...)

=2k, keN

= p+f+f' =Integer

= f+ f' = Integer — p = Integer
butoO<f+f'<2

=>f+f'=1

=f=1-f
OFf—f+pf-p=(Ff-1)(p+9
:—f'(p+f)

= (5-2V6)"(5+ 26 )"
=—(25-24)"=-1

= anegative integer.
The term independent of x in the expansion of

8
(1-x+2x3) (xz —lj is given by -
X

(A) 56 (B) 56
(€0 (D) None
[C]

1 8
(1-x+2X) (xz ——j
X
1 8
Let (r + 1)th term of (xz —;) be independent of x

(1-x+2x%."C,. [—ar (AT

=(1-x+233)."C,.(-1). x*° "

=(1-x+23). "C,.(-1). x**

— ncr (_1)r [X16—3r_ X17—3r+ 2.X19—3r]

Then 16 — 3r = 0 = r = 16/3 Not possible due
to fraction value

17 —-3r=0 = r=17/3 Not possible due
to fraction value

Q.15

Sol.

X
8

92

19 -3r=0 = r =19/3 Not possible due
to fraction value

The number of irrational terms in the

expansion of (&/5 +4/2 )100 js-

(A) 97 (B) 98
(C) 96 (D) 99
[A]

100
[(5); +(2)é}

Let us make a combination of digits which are
divisible separately by 8 and 6 whose sum will be
100.

v X X v X X v X X v X
16 24 32 40 48 56 64 72 80 88 96
84 76 68 60 52 44 36 28 20 12 4

Sum=100100 100 100 100 100 100 100 100 100 100100

Q.16

Sol.

There will be 4-Rational terms.
Hence, No of irrational terms = 101 — 4
=97

If 1 <r<n-1, then ™1C + "2C + ..+ 'C

equals-

(A)"C, (B)"Ciy

(C) ™1C, (D) None of these
[B]

1<r<n-1

"lC, +M2C 4 L +'C,="Chy g

.. Option (B) is correct Answer.

Q.17

Sol.

Q.18

Sol.

1y? 1\°
The expression [x+(x3—1)2] +[x—(x3 —1)2J

is a polynomial of degree-

(A)5 (B) 6
©7 (D)8
[C]

-y b T equals-
Ifa,= ; " then Z‘) " equals
(A)(n-1)a, (B) na,,
© %nan (D) None of these
[C]
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Question
based on

Q.19

Sol.

r=0 r
1 1 1
+ + ..
l'lc:3 nc4 nCn
SNor 1 2 3 4
Z p =0+ ; + ; + ; + ; +
r=0 Cr Cl C2 CS C4
....... + gn—3) + (nn—2) + ﬁn—l) + nn
Cn73 Cn—2 Cn—l Cn

1 n n n n
- + + + +...
2("c, "c, "¢, "c,

n 1 1 1
— X + + +...
2 |"c, "C, "G,

.. Option (C) is correct Answer.

Multinomial theorem

The coefficient of x3y4z in the expansion of
L+x+y—2z)is-
(A)2-°C,-C,
(C)oc,-C,

[D]

(L+x+y-2)°

=%y +%C (y+x—-2)+°C (y+ x—2)*+

Ca (y+ x —2° +°%C (y + x -2+

Cs (Y +x—2)° +°Cs (y +x—2)°+°Cr (y + X~ 2)
+9Cq (y + x—2)°+%Cq (y + x—2)°.

We have to find out coefficient of x°y*z.

Culy + x — 2" =°C4 ['Coy* + *Cry® (x — 2) +

‘Coy? (x—2)° +'Cay (x—2)° +°Cy (x - 2)"].

= No terms give coefficient of x°y’z.

°Cs (y + x — 2)° = °Cs ['Coy® + "Coy* (x — 2) +

°Cay° (x — 2)* + °Cay” (x — 2)° + *Cay (x — 2)* +

°Cs(x — 2)°]

= No terms give coefficient of x°y*z.

°Co (y + X - 2)° = °Cq [°Coy® + °Cry° (x — 2) +

°Cy* (x = 2)* + °Cay® (x — 2)° + *Cuy? (x - )" +

°Cay (x—2)°+ °C (x - 2)°]

= No terms give coefficient of x°y’z.

Cry+x-2" = [Cy’ +'Cy’ (x-2) +

Cy’ (x - 2)* + Coy* (x — 2)° + 'Cuy® (x - )" +

"Cay? (x—2)°+ 'Coy (x—2)°+ 'C7 (x — 2)]

Only term °C; x 'C, y* [*Cox* — “C%z + *Cox%2% —

*Caxz® + “Cuz"]

give coefficient of x’y*z

=-9C; x'Cyx 'y

(B)-2-°C,-'Cq
(D) None of these

Q.20

Sol.

_o9
STk 2 Ax3
*Co (y +x—2)° =Cg [*Coy°* + ... + °Cay*
(x—2)*+...+%Csy’ (x—2)%]

Term °Cg x 8C, y* (x — 2)* give coefficient of x%y“z.
*Cex°Cuy* (x—2)*="Cex °Cyx y*

[*Cox* +Cy P (-2) + *CxX*2? - ‘Cox2® + “Ci2"
Coefficient of x’y*z = °Cq x 8C, x (**Cy)
Hence, coefficient x’y’z

=-— 9C7 X 7C4 X 4C1 = 903 X 804 X 4C1

=-*Cy [9C7 x 'Cy +°Cq x 8C4]

| |
:4Cl><|:9C7><7C4 - }

x 41

8l 4lx 4l

OIx 2! 8x 7!
+ X
8xT7Ix2l 4Ix31x4

9! 71 1}
X X —

=-Cy x {9c7 ' C,

4 9 7
=-'C, | °C, <" Cy+
1{ T a2

=_*c, [9c7 x' C,+°%C,x 'Cy x%:|

=_4Cc,x°C, %’ c4[1+ﬂ
=-*Cyx°C;x 'C4x 312
2 —4><g x9Cy x 'C;=— 6 x°C; x 'Cy.

= Option (D) is correct Answer.

The coefficient of a8h®c* in the expansion of
(@+b+c)8is-
(A) 18(_:14 . 14C8
(C) 18C6 . 12C8
[A,B,C,D]
(a+b+c)*®

= 18c, t® + 8, a7 (b+c) + 18¢, 16 (b + C)Z 4
+ 1800810 (h+ ¢) 0+ . +1C, (b + ).

We have to find coefficient of a®h®c”.

Only term *®Cyo a® (b + ¢)*° gives required value.

= g, a8[10C0 bl + 1°C, boc + °C, b® ¢ +
100, e +10C, b + ...]

Hence, coefficient of a®h°c* is

18C10 x 10C4= 18C10 X 10C6

.. (B) is correct answer.

(a + b + ¢)*® can be expanded as also.

= 18C, b'® + 18C, b'7 (a + ¢) +1°C, b'0 (@ + ¢)2 + ...
+38C, b @+ o)+ ...

(B) 18C10 . 1OC6
(D) 18C4 . 14C6
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8C1, b° (a + ¢)** would give coefficient of a®h°c*
as:
18C,, b @+ C)lZ = 180, b [12C0a12 + 120, ate
+ .. +2C ¥kt + ]
. coefficient of a®0°c* = **C,, x **C,
- 18C6 x 12C8
.. Option (C) is correct Answer.
(a+ b + c)* can also expanded in another way as.
(c+a+h)®=8Cyc®+%C, ¢ (a+b) + ...
+8C,c* @+ b))+ ...
only 8Cy, ¢* (a + b) ** will give coefficient of
a®b®c* as
18C,,¢% x @+ b)14 =18C,, x ¢* x [14C0 al* + ¢,
a®p+ ... +MCga%° + ...]
. Coefficient a®n°c* = 8C,, x ¥C;
- 18C14 X l4C8
- 18C4 X 14C6
.. Option (A), (D) are correct answer
.. Option (A), (B), (C) and (D) are correct
Answers.
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EXERCISE # 2

Only single correct answer type
guestions

Q.1

Sol.

Q2

Sol.

If the rth term is the middle term in the

20
expansion of [xz —%) then the (r + 3)h

term is-

X (B) 2C,,. L x?

(A) 2C,,. P

© —2% -20C, - x (D) None of these
[C]

20
(XZ ; j
2X

middle term will be [?H}th term = 11" term

Hence (r + 3)th term

1)
20 2420 -13
Cp|—— X
13[ 2xj (x)

I
N
o
£
w
|
N
><|'—‘
N
-
w
x
)
S

The greatest value of the term independent of x in
the expansion of (x sin o + x1 cos )19, o € R,
is-

10!

A) 25 B
(A) (B) 51)?
© 2i5 % (D) None of these
[C]

( . comj10

Xsin o + ,oeR

X

cosa

r
General term, T, ,=°C, [ j (xsin )"

=10C, (cosa)" . (sina)™® " (x)*0*
Term independentof x = 10-2r=0=r=5
Term independent of x= 2°C; (cosa)® (sina)®.x°

Q.3

Sol.

Q.4

Sol.

IS I R
(B 2°

Hence, term greatest of independent of x.
100 1

(B (2

The coefficient of xk (0 < k < n) in the expansion
of E=1+ (1 +X)+ (1 +Xx)2+..... + (1+x)" is-

(A) ™1Cyyy (B) ™1C, «
©)"C, (D) both (A) and (B)
[D]

E=1+@Q+x)+(@+x)%+...+(1+x)
=1HL+X) + @+ X%+ (1 +Hx)<+ (@ +x)F!
+(1+X)k+2+(1+X)k+3+(1+X)k+4+...
A" A" A" @ X)"
(0<k<n)

Hence, coefficient of x* in the expansion of
(1+X)k+(1+x)k+l+ (1+X)k+2+(1+X)k+3+..+
(LX) %+ (LX) 2+ (L) T+ (L+X)"
:ka+(k+1)Ck+(k+2)Ck+(k+3)Ck+ 4
(n’S)Ck+(n72)Ck+(n’l)Ck+ an: n+1Ck+1

= n+le+1 :n+1Cn7k

.. Option (D) is correct answer.

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

(A)a=3 (B)b=1/3
(C)n=5 (D) all are correct
[D]

T,="C,.(b)".(a" * =135
T3="C,.(b)°(a)" =30
Ts="Cj.(b)°()" *=10/3

(EJ .a"=135=na" (b/a) =135 ...(1)
a

(n-1)!

| _
T bdat=30= “(”Tl) (b/a)? &"

2(n-2)

3!(nn; 3)!

=30...2)

10
b/a)®a" = —
(b/a) 3
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- w (bla)*a" = 10/3 ... (3)

from (1) and (2). we get

(”—_1j x 135 x 2 (b/a)? = 30
2 b

:(—”‘? « D x135230 N
2 a

30 _6_2

135 27 9
- -l X(b/a):g

from (2) and (3) we get

n-1 3 ><1_2
2 "n-29 9
=>N-1)x3=4(n-2)
=3n-3=4n-8=n=5
n-2

x (b/a) = %

= 3xbra)=L sa=o
3 9

Hence,a=3=b=1/9
.. Option (D) is correct Answer

Q.5 The middle term of (1 + x)2" is-
1.35..(2n +1
(a) L35-{2n+1)
n!
1.35..(2n-1)
n!
1.3.5...(12n +1)2”+lx"
n!

1.35..(2n-1)
n!

2" x"

2" x"

(B)
(©)
(D) 2"
Sol. [B]

Middle term will be (27”+1j th

Hence, middle term = 2"C, (1)"x"

= 2n Cn Xn
2n! o
n! xn!

b
a

Q6

Sol.

Q.7

Sol.

. n!
Since,

n!xn!
(2n)2n-1)f2n -2)(2n -3)..6.5.4.3.2.1
n!'x nl
{(2n-1)2n-3)..5.3.1}{2n(2n - 2).. 6.4.2}
n!x n!

_135.(2n-1)2"(1.2.3..n)
n! xn!
1.35..(2n-1)

= mmrnm eon
n!

2nl
X
n!xn!
_135.(2n-1) v
- n!
.. Option (B) is correct Answer.

Hence "C, x"=

x 2N

If n is an integer between 0 and 21, then the
minimum value of |£>< 21—n isattained forn =

(A) 1 (B) 10
(€)9 (D) 20
[B]

nlx (21 -n)!;n e [0, 21]

n=1;1!x 20! =20l — maximum

n=10; 10! x 11! = 11 (10!)> - minimum

n=9 ;9!x 12! =12 x 11 x 10(9!)?> — second
maximum

n=20; 20! x 11 = 20! — maximum

Hence, option (B) is correct Answer.

If the coefficient of the 5" term be the
numerically greatest coefficient in the
expansion of (1 — x)", then the positive integral
value of n is-

A9 (B)8

(C)7 (D) 10

[B]
(1-x"
n+1
X
a
n+1
1

r< -

+1

+1

n+1
r< ——
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oF:

Sol.

Q.9

4< Ntt

=>n+1>8
=>n>7=>n=8

.. Option (B) is correct Answer. Sol.
The interval in which x must lie so that the
greatest term in the expansion of (1 + x)2" has
the greatest coefficient is -
n-1 n
A | — ——
()
n n+1
®) [——j
n+1 n
n n+2
©) [ , j
n+2 n
(D) None of these
[B]
For terms to be greatest
Toit| 51 and Poe2| <
n n+l
:>Tn+12Tn and Tn+2STn+1.
anSTn+1ZTn+2
=>The1 2T, Q.10
= 2nCn Xn > 2ncr]7l Xn—l
ﬂ Xn > 2n! Xn—l
nin! (n-1)!(n+1)!
N 2n! ns 2n! n N
n(hn-1)!n! (n=1)!(n+D)n'!
N 2n! Ny 2n! no1
n(n-1)!n! (n+1)(n-1)n!
1 1 1 n Sol.
5> > X X2 —
n (h+1) x n+1
:>Tn+1 2Tn+2
= ZnCn Xn > 2nCn+1- Xn+1
2t o 2n! ]
n!xn! (n+2)1(n-21)r
2n! q 2n! n
= X' > x X".X
n(n-2)!xn! (n+D)n!x (n—1)!
n+1 n n+1
—>X => —<X<—=
n n+1 n

The sum of the coefficients of all the integral

powers of x in the expansion of (1 + 2+/x )4
is-

(A)3%0+1 (B) 341

1 1
© 5 (3%-1) ©) (3% +1)
(D]
1+ 2&)40 - 4oCO (2&)0 + 40C1 (2&)1+4OCZ
(2&)2 + 40C3 (2&)3 + 4OC4 (2&)4 + 4OC5
@Vx)°+%Cs (2% )0+ ...

Put x = 1 and x = —1 in above expansion

simultaneously we get

1+ 2)40 — 40C0 " 40C1.2 + 4002 (2)2 " 4003 (2)3 "

40C4(2)4 + 4oC5 (2)5 + 40C6 (2)6 + 40C7 (2)7 +

“Ce (2)°+ ...

1- 2)40 — 4oC0 + 4001.2 + 40C2(2)2 + 40C3(2)3 +

40C4(2)4 - 40C5 (2)5 + 40C6 (2)6 _ 40C7 (2)7 +

“Cs (2°+ ...

Adding we get

340 4 1= 2[4000 + 4002(2)2 + 40C4(2)4 + 40C6 (2)6
+9C5 (2% +..]

o 9o+ CH(2)" + PCy2)'+ “Ce(2)°+ C5 (2° + ..

_ 34041

If Co, Ciy Gy C,, are the Binomial

coefficients in the expansion of (1 + x)", n
being even, then C,+ (C,+C)) + (C,+C; +C))

..+ (Cy+Ci+Cy+ . +C, 1) isequal to
(A)n.2n (B) n.2n-1

(C) n.2m3 (D) n.2n-3

[B]

(1+X)"="Co+"Cpr.X+"Cy x?+ "Cy x* + "Cy x* +
"Cex°+ ... +"Cy X"
Differentiating w.r.t. X we get
n(1+x)""1=0+"Cy+2x"C, + 3x* "C; + 4x* "C,
+5x*"Cs+ ... +nx""1"C,
Put x = 1, we get
n(2)" '="C,+2"C,+3"C3+4"C, + 5"Cs + ...
...+1n"C,
Since "C; ="C,_1 & "Co ="C,

"C,="C,_>
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Q.11

Sol.

Q.12

N2 '=Co+(Co+Cy) +(Co+Ci+Cy) +(Co+Cy +
C2+C3) +..+ (C0+ Ci+C+Cst+ -~~+Cn—l)

Hence, option (B) is correct Answer.

If n > 2 than Zn:(—l)r (- (-r+1)C, =

r=0
(A)O (B)n
(C) 2n (D) (n- 1) 201
[A]
Ifn>2,

n
We have to find value of Z(— 1)" (n-n(n-r+1) C,
r=0

Letx (x+1)"=
X["Cox™ + "Cix" 1+ "Cx" 2+ "Cox" 3+ .. +"Cx)
:nCOXn+l+nC1Xn+nC2 Xn—l_i_nce’xn—z+ .“JrnCnX

Differentiating two times w.r.t. X we get
d n-1 n n-1

™ Xnx+1D" "+ x+1)"T=n(x+21"""+xn
X

(h—-1)(x+1)" 2 +nx""Y

=2n(x+1)" T+ n(n—1)x.(x +1)" 2

="Co.(n+ 1) nX""t+n(n—1)x""2"C,

+"'C, (-1 (h=2)x"*+(n—-2)(n-3)x" *"C,

Now put x =— 1, we get

(Let n is odd)

= "Con(n + 1)(1) —n(n - 1)"Cy + "C, (n— 1)
N-2)-(n-2)(n-3)"C3+...=0+0

=nn+1) "Co—-n(n-1)"Cy+ (n-1)(n-2)
"C,—(n—2)(n-3)"C3+...=0

.. Option (A) is correct Answer.

The coefficient of x"2 in the polynomial
x—1) (x-2) (x—3) ...(x—n) is-
n(n?+2)(3Bn+1)

24

(A)

Sol.

Q.13

Sol.

Q.14

Sol.

n(n?-1) (3n+2)
24

© " (n?+1) (3n+4)
24

(D) None of these

[B]

If n is a positive integer and (3+/3 + 5)2™1 = o, + B

where o is an integer and 0 < B < 1 then

consider the following statements -

(i) «isaneven integer

(ii) (o + B)?is divisible by 22n+1

(iii) the integer just below (343+ 5)2ml
divisible by 3

(iv) o is divisible by 10

In the above correct statements are-

(A) (i), (i) & (iii)

(B) (ii), (iii) and (iv)

(C) (i), (ii) and (iv)

(D) only (ii) and (iii)

(B)

[C]
a+P=(33 +5)"""
ael; 0<B<1

LetG=(343 —5)"*1:0<G<1
Thena +B—-G= (33 +5*— (343 —5"**

— 2[2n+1C1(3\/§)2n 5+ 2n+1C3 (3\/§)2n—2
53+ ...]
Since,0<PB<1and0<G<1=0<PB-G<0
=>pB=GC
Hence, o = Even integer.
Also, a is divisible 10.
Hence, option (C) is correct Answer.

Let n be an odd natural number greater than 1.
Then the number of zeros at the end of the sum
99" + 1 is-

(A)3 (B)4
©2 (D) None of these
[C]
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Q.15

Sol.

Q.16

Sol.
Q.17

Sol.

99" + 1 = (100 — 1)" + 1 = "C, (100)" (-1)° +
"C, (100)" ! (1)* + ...+ "C,_; (100) (-1)" '+
"C, (100)° (1) + 1

=100m+nx100-1+1

=100 m + n x 100 mel

n odd integer greater
than 1.

Hence, at the end of sum, at least two zeros will be.

.. Option (C) is correct Answer.

Letn e N and n < (v2 + 1)5. Then the greatest
value of n is -

(A) 199 (B) 198
(C) 197 (D) 196
[C]

neN,n< (V2 +1)°

(V2 +1)°=°Co(v2)° +°Cy (V2 )+

°C, (V2)'+°Cs (V2 )’ +°C, (V2 )+

°Cs (+/2 )+ °Cs (V2 )°

=8+6x4+2 +15x4+20x 22 +15%x 2+
6x 2 +1

=99 +702

=197.70

n<197.70

= Greatest value of n is 197

.. Option (C) is correct statement.

If (1+x—2x?)8=a,+a;x +a,x% +.....+a,6X™,

then the sum a; + a; + a5 +...+ a,5 is equal to

(A) -2 (B)27
(C) 28 (D) None of these
[A]

The coefficient of x10 in the expansion of
(1+x2—x3)8is -

(A) 476 (B) 496
(C) 506 (D) 528
[A]

(1+x2—x3)°

=8C, +8C, (¢ — ) + 8C, (¢ — xO)? +
8C3 (X2 _ X3)3 + 804 (XZ . X3)4 + 8C5 (X2 o X3)5 + 8C6
0 — X3 +8C; (02 — x) + 8C (02 — X
Coefficient of x*° given by 8C, (x* — x*)* and ®C;
0¢ =)

*CC(1%)" = °Cax ['Co + Cox) +'Cox)* + .. ]

Q.18

Sol.
Q.19

Sol.

SN One or more than one correct
answer type questions

Q.20

"0 (1-%)°= "Cax['Co + °Co( %) + o X" + .. ]
Hence, coefficient of x*°
= 8C4 X 402 + 8C5 X SCO
8! 4 8!
X +

= x 1
x4 2Ax21 5ix3
_ 8x7x6x5x4! 9 4 h 8x7x6x5!
41x4x3x2x1 2% 2 51 x3x2
=70x6 +56
=420 + 56
=476

.. Option (A) is correct Answer.

If (1 + x+ 2x9)20 = g, + a;Xx + ax? +..+
a, X, then a; + a + ag +.......+ ag; equals -

(A) 219 (220 _ 21) (B) 220 (219 — 19)

(C) 219 (220 + 21) (D) None of these

[Al

The number of terms in the expansion of

1 n
(xz +1+—2J .neN,is-
X

(A) 2n (B) 3n
(C) 2n+1 (D) 3n+1
[C]

(x2+1+x—12j = (xz +X—12+2—1J
A
X
2n 2(n-1)
"Co (X+£J + "C, [x+£j 1 +
X X

1 2(n-2)
”Cz(x+;) 1P +...+

2(n-n)
C, (x + 3] "

X
Hence, Total number of terms =2n + 1

If 'a' be the sum of the odd terms and 'b' the
sum of the even terms of the expansion of
(1+x)", then (1-x3)"=

(A) a>—b? (B) a® +b?
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Sol.[A]

Q.21

Sol.

Q.22

Sol.

(C) b*—a* (D) None of these

(1+%)"=Co+ Cix + Cox* +....... +Cx"=a+b
(1-X)"=Co—Cx+CxX%.....(-1)"Cx"=a—b
(1—X2)n:(a+b) (a_b):az_bz

The term independent of x in the expansion of
n
@+x)- (1—£j is —
X
(A) 0, if nis odd

n-1
B) (-1)2 -"C,, ,ifnisodd
2
(C) (-1)v2.nC,,, if nis even
(D) None of these
[A C]

(1+x)". (1—£jn
X

(x-1)°

Xn

=(1+x)"

Let T, . term to be independent of x, then.
2 n—r

Tr+1 - nCr KX_nL (_ 1)r - nCr X2n—2r—n(_ 1)rl
X

Tre1= nCr X" (* 1)r
Putn-2r=0=r=n/2

Ty =" "Coa (D)™
[£+1j n/2( )
2
If nis odd, T(n j will be imaginary. Hence, term
—+1
2

independent of x would be zero.
. (A) is correct Answer.
Ifniseven, T, = )™ "Cz
—+
2
.. (C) is correct Answer.
.. (A) and (C) are correct options.

In the expansion of (x +y + z)%-

(A) every term is of the form 2C, - 'C,-x25".y K.
7K

(B) the coefficient of x8y? z%9is 0

(C) the number of terms is 325

(D) None of these

[A, B]
(x+y+2)®
- 25Cr- X25—r (y + Z)r

- 25Cr- X25—r er yr— k Zk

. (A) is correct option.

(X + y + Z)25 - 25C0 X25 + 25C1 X24 (y + Z) +

25C2 X23 (y + Z)Z + .+ 25C17 X8 (y + Z)17

We have to find out coefficient of x°y°z° only
term *Cy;, x® (y + 2)'' give coefficient of x%y°Z°
25C17 X8 (y + Z)17 - 25C17 X8 [17C0y17 + 17C1y16 7+
UC,y1572 + 0y M7% + e,y + |+ 1TCqy%7 +
eyt + ]

Hence, coefficient of x®y’z° = 0

Number of terms in the expansion of (x +y + 2)®

— 27C
2
27" 27x26x25!
21x 25! 21x 25!
_ 27x26
2
=27 x13
=351

.. Options (A) and (B) are correct Answers.

Q.23

The sum of the coefficients in the expansion of
(1 - 2x + 5" is a and the sum of the
coefficients in the expansion of (1 + x)*" is b.
Then

(A)a=hb

(B) (x—a)° - (x-b)*=0

(C)sin*a+cos’h =1

(D)ab=1

Sol.[A,B,C]

Q.24

Sol.

Sum of coefficient of (1 — 2x + 5x?)"
a=4"=2"

Sum of coefficient of (1 + x)*"
b=2"

clearlya=b

sin%a + cos?h = sin*2*" + cos? 2" =1

20
. 3 1

In the expansion of [ﬁ+ %j
(A) the number of rational terms = 4
(B) the number of irrational terms = 19
(C) the middle term is irrational
(D) the number of irrational terms = 17
[B. C]

1 1 20 1 20
[43 +61TJ = [43 +6‘1/4J
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Let (r + 1)th term will be rational.

20-r T

T1=2C(4) 3 64
We have to find values of r for which T, . ; would
be Rational term
Forr=20, 8, T, would be rational
Hence, No. of rational terms 2
No. of irrational terms =21 -2 =19
.. Option (B) is correct Answer.

(2—20+1j th i.e. 11" form will be middle term

.. Middle term,

1 (20-10) a 10
Tll ) 20C10 [43J ' {6 4 J

10 10
=2Ciyx 43 x (6) 4

= which is irrational.
.. Option (C) is also correct
.. Option (B) and (C) are correct Answers.

Q.25 7°+9'isdivisible by

(A) 16 (B) 24
(C) 64 (D) 72
Sol.[AC]

07°+9'=08-1°+@8+1)
=(°C,8°-°%C,8%+...°Cs8-1) +
((Co8"+7C, 8% +.....+ 1)
=8°-98%+ ... +98+8"+78+..+78
=128+ (8°-9.8%+.....+°C,8) +
(8" +7.8°+.....+7C 89
= It is divisible by 16 and 64

Q.26 If (1 +x)® =ay+a,x +a,x? +...+a,x?" then -
(A) a0+a2+a4+...:% (agta +a,+agt...)

(B) a,.<a,

(C) an—3 = an+3
(D) None of these
Sol. [A,B,C]

(1 +X)" = ag+ ax + ax® + agx’ + ax* + agx’

+agX° + ax' + ...+ agx®
= ZnCO + 2nC1X + ZHCZXZ + 2nc3x3 + 2nc4x4

+ ZHCSXS + 2nC6X6 + ch7x7 + 2nC8X8
Sl el

Y+ +d+agtagt... tay="Cot+"Ci+7Cy+
2nC4+2nC5+2nC6+2nC7+2n08+ +2nC2n

1
2”Co+2nC2+2nC4+...+2nC2n: E (ZnCO + 2nCl +
chz + 2ﬂc3+ . +2nC2n)
. 1
ie.agtay+tas+...+ay= > (p+ta+tay+az+

ut...+agy)

- (A) is correct Answer.

ah > ah+1=> ZnCn > 2nCn+1

2n! S 2n!
nikn! — (n+1)i(n-1)!

1 S 1
n(n-1)'xn! = (n+1)nix(n-1)!
=((n+1)>n
=1>0
.. (B) is also correct answer.

_n A 2n!
Bn-3="Cn-3= (n-3)1(n+3)!

_2n _ 2n!
B3 ="Cnes= (n+3)1(n-3)!

=

Jo8n-3=an+s
.. (C) is also correct Answer
.. Option (A), (B) and (C) are correct Answer.

Assertion-Reason type questions |

The following questions 27 to 30 consists of two

statements each, printed as Statement (1) and

Statement (2). While answering these questions you

are to choose any one of the following four

responses.

(A) If both Statement (1) and Statement (2) are
true & the Statement (2) is correct explanation
of the Statement (1).

(B) If both Statement (1) and Statement (2) are true
but Statement (2) is not correct explanation of
the Statement (1).

(C) If Statement (1) is true but the Statement (2) is
false.

(D) If Statement (1) is false but Statement (2) is true

Q.27  Statement (1) : If nis even then
C, +2Cy + 2Cq + ... +2nC, =221

Statement (2) : 2"C, + 2'C4 + 2'Cy+ ...

+ 2nC2n—1= 22n-1
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Sol.

Q.28

Sol.

D

El :L_ X)Zn - ZnC0 + ZnCl X + 2nC2X2

+ 2r'lc:3 X3 + 2nc4x4 + ZnCSXS + ZnCGXG + .+ 2nCn 3
(X)n -3 + 2nCn o (X)n -2 + 2nCn . (X)n -1 + 2nCn (X)n
+ 2nCn+l (X)n+1 ..t 2nC2n—3 (X)2n73 + ZnC2n—2
(X)anz + 2nC2n . (X)anl + anZn (X)Zn

Put x = 1 in above expansion.

(2)2” = ZHCO + chl + ZHCZ + 2ﬂc3 + ch4 + chs +
ZnC6 + .+ ZnCn73 + ZnCn72 + 2ncr17l + ZnCn +
A+ Con g+ PCon 2 + 'Con 4

)
Now Putx=—-1
O - 2nC0 o 2nC1 + 2nC2 _ ch3 + 2nC4 o 2nC5 + ZnCG _

2|"IC7 + ... 72ncn73 + ZnCnfzfannfl + 2nCn72nCn
2n 2n n 2n
+1FT =TCou 3+ T Co =T Con_1 + T Cyy
2

subtracting (2) from (1), we get

22n: ) [chl + ZnC3 + 2nC5+ +2nCn73 + 2nCr]7l +
Cps1+ Cpag+ ... +2"Coy 3+ 2"Cpy 1]

22n =2x?2 [chl +2nC3 +2nC5+ +2nCr171:|

= ZnCl + ZnC3 + 2nC5+ o+ annfl - 22n—2

= ZnCl + ZnC3 + 2nC5+ o+ anZn—l - 22n—l
Assertion false but Reason is true.

.. Option (D) is correct Answer.

Statement (1) : The term independent of x in

m |
the expansion of (x N 2} is (zm)z-
X (m!)

Statement (2) : The coefficient of x° in the
expansion of (1 + x)" is "Cy.

[A]
(x+1x+2)M = {(\/;)2 +—(\/;)2 +2:|
1 2m
\ G
Tre1= zmcr (&)Zm—r. [%)

- 2mcr (&)Zm—Zr
Put2m-2r=0=m=r
.. Term independent of x is me

2m!

(mi)?

.. Assertion is correct
Reason : coefficient x” in (1 + X)" is "Cy.

Q.29

Sol.

Q.30

Sol.

Reason is correct also and explanation of
Assertion.

.. Option (A) is correct.
Statement (1) : Any positive integral power of

(v/2 1) can be expressed as v/N — /N —1for
some natural number N > 1.
Statement (2) : Any positive integral power of

V2 -1 can be expressed as A + B2 where
A and B are integers.
[B]
Assertion: (v2 —1)' = (/N —/N—-1) for N =2
It holds good only for integral power of 1.
Reason : (2 1 =(2+1-2+2)
=(3-2+2)
=A+B+2

Reason is correct.

Both Assertion and Reason are correct but Reason
is not correct explanation of Assertion.

.. Option (B) is correct Answer.

Statement (1) : If n is an odd prime then
[(+/5 +2)"] 2™ is divisible by 20 n., where []
denotes greatest integer function.
Statement (2) : If n is prime than "Cy,
"Co,...... , "C1 must be divisible by n.
[D]
Assertion : Letx = [x] + f
= (45 +2- 2"
where, 0 < f< 1.
Also, letf'=(4/5 —2)" ;0<f'<1
LK+ F-f'=(/5 +2)" —2"* (45 —2)"
= 2[Cy (VB) 2+ Cy(4B) 2 2%+
"Cs(5)" %25+ .. 12"t
Since,0<f<1l =0<f-f'<0
0<f'<1
=f=f
.. [X] = Integral part of x
=2["Cy(4/5)" L2+ "Cy(4B ) 2 2%+ .. ]2
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.. Assertion is false. 14C3 _14-3+41 12

nl = 14C 3 :? =4
Reason : "C; = ~__=n 2
(n=-1! T
I _ (B) 2 =7
", = n! _ N(n-1) T,
. 2(n-2)! 2 ,
o1
"C, 1= n! =n "CZ(ZX)H 2'(22><J
(n=1)! = — =5
Al divisible by . ncl(2X)“1( %Xj
.. Reason is True 2
.. Option (D) is correct Answer. — ¥ = n-1..... )
14
Column Matching type questions | and "C, +"C, =36 = ""'C, = 36
=>nn+1)=72=n=8
Q.31 Match the Column:
Column-1 Column-11 from (1) 2% = 1
(A) If the second term in the (P) less than 5
n =3x=-1
R _ 1
expansion of | x13 + —— =X=-3
1
« (C) 5.(5)% = 5(25)* = 5(13 + 12)*
"o =5((13)* + “C, (13)*.12 + “°C, (13)*.(12)°
is 14 x°2 then ( - 3} + . +12)
C, =13(5.13" + ©°C,.60.(13)® +....+ 4) + 8
may be Remainder is 8
_ _ 1 (D)  (17)*°=(289)"** = (290 - 1)**®
(B) If in the expansion of Q) - S = (290)% _ 1%¢,(200)12" +... .. 1
. Clearly digit at unit place is 1
(gx +LJ , Ts is Q.32  Match the column:
4* T, Column-I Column-I1
equal to 7 and the sum of (A) The sum (P) % [22"-"C,]
the binomial coefficient
of 2" and 3" term is 36. 2 Z(nci + ncj)Z
0<i<j<n
Then x may be may be
(C) 5% isdivided by 13 then (R)8 (B)  Thesum (Q)n? 2™t
remainder is Z Z(nci-ncj)
af . 0<i<j<n
(D) Dlgslg .at unit place of (S)4 may be
177 1s nt
n
So. A—>PS B—>PQ C—>R, DoP (C€)  Thesum (R) ; C,
n-1 1 .
(A) Tzzncl X]_3 (X3/2):14X5/2 H z Z(I+J)(nclncj)
0<i<j<n
n—_1:13n:14 may be
13 (D)  The sum (S) (n—1) 'C, +27"
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0<i<j<n
may be
So. A—-S; B->P,R,C>P,R;D->Q

Q.33 Match the column:
Column-I Column-I1

(A) If (r + 1)™ term is the (P) divisible by 2
first negative term in the
expansion of (1 + x)"%, then
the value of r (where |x| < 1)
is

(B) The coefficient of y in the (Q) divisible by 5
expansion of (y* + 1/y)° is

© "C, is divisible by n. (R) divisible by 10
(1 <r<n)ifnisalways

(D) The coefficient of x*in  (S) a prime number
the expression
(L+2x+3x%+4x%+ ... upto =)'
isc,(ce N),thenc+1
(where [x| < 1) is

So. A-Q,S;B->P,QR; C>P; D>P,S

Q.34  Match the column :

Column-I Column-I1
(A) Co+3C +5C,+......... = (P) 2”—(n+2)
1
B) "C,+"C3+"Cy+...+"C 4 = . —
(B) Cz+ Co 7 n-1=(Q) (N+)(n+2)
2n-1
© G Ci,C G, _ 20

R) ———
2 3 4 5 R
(D) C?+2C3+3C2+...+nC2= (S) (n+1)2"

Sol. A—-SB—-PC—>QD—->R
(A) Co+3C +°Co+........

n

2Zr"c +y."c,

r=0

n

ZZr—"ICr1+ "C r

r=0

=2n 2” L2
=(n+1)2"
(B) "C,+"C3+"Cy+....+"Chy

n
= chr —("Co+"C1+"Cp)
r=0
=2"-(1+n+1)=2"-(n+2)

r N+)(n+2)(r+1) ,
(n+1)(n+2) Z( b (r+)(r+2)

m Z( D' (r+1) "Cr
1

n+2
WZ( D' [(r+2) 1] "*Crr

A 1
T (n+D)(n+2)

r

Edubull

S+, - (),

r=0 r=0
Solving we get
_ 1
~ (n+)(n+2)

(D) C7+2C5+3C5+....... +nC?2
n

Dor(c,)?

r=1

n
nz n_lcr_]_ nCr =n. anlCn_l
r=1

|2n1 |2n1

|n 1|_ |n 1|n -1

n n
= Z(2f+1) 'C, = Z(ancr +'C,) Q.35  For some positive integer n

r=0 r=0

(L +X+X)" = ag + aX + aX? +.....4 agy X
then match the following column.

2n
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Column-I Column-11

(A) iar is equal to P) (-1 a +
r=0

(2n-r+1)a, 4

(B) ais equal to (0 <r<2n) Q) 3"
n p—
(C) Thevalue of (r+1)a,., = (R) > =
(D) The value of (S) anm_r
Qta tayt....Tay qis
So.,A->Q,B>S,C—>P,D>R
(A) L+x+x) " =ag+ax+axX+..... +ay X"

> agtatat...... +32n:3n
2n
2\n _ r
(B) O (L+x+x)"=) ax
r=0

1 1Y &a,
S [1'?‘;4’7} = Z—r

r:OX

2n
= @+x+x)"= Z:arxzr"r
r=0

2n 2n
= Zarxr = Zarxzn‘r
r=0 r=0
= an,=afor0<r<2n
2n
©) @+x+xX)"= D ax’
r=0
differentiate both the side we get

2n
n(L+2x) (1 + X +x%)"= (1 + x + x?) Zr axt
r=0
equating the coefficient of x" we get
na,+2na._=(+1a.n+ra+(r—1a_
=>@+Dag=MNn-nNa+@n-r+1)a.,
(D) we have
a=ayfor0<r<2n

n-1 n-1
= 8-y
r=0 r=0

=S ata t....fap =y tay gt ...t A

2n
Q36 If(L+x+x)"= Za,x' and

r=0

n
(1+x)"= Z:Crxr then match the following -

r=0
Column-1 Column-11
(A) a5 —a? +a5—a3 +...+a5,= (P) 0
(B) aga; — a;a; + @83 — azay +... Q) an+r
vev.. —dpppdo =
(C) @0y — A8pr+1 + Q2842 +... (R) "Cus
...y oy =
n
(D) >.(-D'a,"C, isequal (S) a,
r=0
to if n = 3x
So,A»>S,B—>P,C>Q,D>R
(A) OL+x+x)"=ag+ax +.... 4 ayx®  ....(1)
n
-1t ST S S )
X X2 X X2 X2n
= (C—x+1)" = ax™ — ap® ...+ ap
(2)
multiplying (1) and (2) we have
2n
Z:arx2r =(@+ax+...... + aynX”")
r=0
(aX®" —apX®+...Fag) ... (3)
Equating the coefficient of x*" in (3) we get
a3—a’+a5—aj3+...+a3, = a,
(B) Equating the coefficient of x*™** in (3) we get
0=apa; —ajay, + aaz—aza, +..... — dop_1don
(C) Equating the coefficient of x*"* " in (3) we get
An+r = Qodzr — Adpr+1 F Aoz t...... +aon o2

(D) (1 +x+X)"=ag+ax +a® +....+ apxX™"
and (x—1)" = "Co X" "Cx"t +......(-1)" "C, X"

multiplying both and equating the coefficient of

= Z(ao +a; +. ....+an_1) +a,=ay+a; +....7ay, X" then
= 2@+ a, +....+a,4) +a,=3"
( 0 1 n 1) n (7 1)n (7 1)m SmCm - 3mCm
3" —an n
= ata tat...ta, 1= 5 ="Cys  O®n=3m
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EXERCISE # 3

Subjective Type Questions | L ()
n 3
In all the questions given below you have to Ce 1\ 2
n 33
consider C, ="C, & (1+x)" = » "C,x" . L ] 1
r=0 Hence, 5 :-E
. 1
Q.1 Find the value of : e 1 X[zaj
n-6 —6
CZ-C24+C2-C2 4.+ (-D)"C? Sg”
Sol. O (X+1)"=Coxx"+Cx" '+ Cx"?+.....+C,
and (1 —x)" = Co— Cyx + Cx* — ...+ (-1)" C,x" (12, n-2
multiplying and equating the coefficient of x" we — |33 «| 23 _gt
have
C%—C?+C5-C5+...4+(-1)"C2 = coff. of x" in 1\ 12
1-x3" = [63] =6"
= (-1)""C, if nis even
A . n-12
=0ifnisodd ~ (6) 5 =6"
Q.2 Find the co-efficient of x? in the polynomial - n-12 "
given by, (x + 1) (x + 2)......(x + 10) +
(X+2) (X3 (x 11 +... + =n-12=-3
(X + 1) (X + 12) ..o (x + 20) is- = .
Sol. 1155 (72y
Q.5 Prove that ( )2 — 1 is divisible by 73.
Q.3 Show that 36!
Cf+1+2C§+1+2+3C§+ ............ Q.6  Prove that
) (1.2) C, + (2.3)C3 +......(n - 1).n)C,
pto n terms = [n.2"'C,y + 'Cy-1] =n(n-1)2n2
Q7 Prove that,
_ _ _ , 1Y) Ci/2+Cy/4+Cyl6+....... =(@2"-1)/(n+1)
Q4 In the binomial expansion of[ 2+%j , the Sol. Let (1 + )" = "Co + "Cyx + "Cp® + "Co® + ... +
nCan
ratio of the 7t term from the beginning to the Integrating both sides w.r.t. x, we get
7 term from the end is 1 : 6 ; find n. I(l +%)"dx :J‘ ("Co + "Cyx + "C + "Ca®
Lo + .+ "CX")dx
Sol. S n+l
3 Q) 7 ney x4 1012 + "CpCl3 + "Coxla
7" term from the beginning = n+l il
1 1 n-e nC4X5/5 + ... nCn X +C
"Cs 23 _ n+l - _
[ 1}6 Where C is constant of integration.
33 Putx=0
—£—=O+0+0+ +0+C:>C——£—
7" term from the end = (n — 7 + 2)th term from n+1 T+l
the beginning i.e. (n — 5)th term.
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QS8

Sol.

1 n+l
@x) = "Co.x + "Cx?2 + "Cx%3 + "Cyx/4

n+1

n+1 1
"Cx°5 + ..+ "C, +
n+l n+1

Putx=1

n+l
2 :C0+C— CZ+C3+&+...+
n+1 2 3 4 5

Co . 1 ()
n+l  (n+1)
Putx=-1
0 = — nCo + &,&+&,& .+ G,

2 3 4 5

_\n+l
D) + L ... (2

n+1 n+1
Adding (1) and (2), we get

n+l

2 :2 &_{_&4_&4_.” + 2

n+1 2 4 6 (n+1)

2™ 2 :2[01 .G G5, }

n+l n+l 2 4 6
n-1
- &+&+&+... =2 Proved.
2 4 6 n+1
C 3n+l_2n+1

Prove that z

r+1)2 " (n41)2mt

1+x)"= Z:Cr.xr
r=0

n

C 3n+1 2n+l
r - )
ZO(Hl)Z”l (n+1)2"**
S R o W B O WS o + ..+
2 222 328 42* 42t

_ G

(n+1)2"*

using, (1 +X)"= Cox + Cx+ C¢ + CC + ..

Integrating both sides, we get

@+x)"*
(n+1)

+CxX"

= Co.X + C1.X%2 + C,. X313 + CaxX4 +

Xn+1
n+1
Where, A is constant of integration
1

(n+1)

+ C,. + A

Putx=0= A=

Q.9

Sol.

Q.10

Sol.

@+x)™ 1

= Co.X + C1.X02 + C X33 +
(n+1 (n+1)

Xn+1

(h+1)

Replace x by 1/x, we get

n+l
)

X —
(n+1) (n+1)
Coldx* + ...+ Cpl(n + 1) X" D
(1+ X)n+l _ Xn+1

(n+1)x*D
Co/dx*+ ...+ Co/(n+ 1).x"*1

Put,x=2
3I’H~l _ 2I'H~1

CoxX/4+ ...+ Cp.

= Cy/X + C1/2X% + C,I3x% +

= Cy/X + C1/2X2 + C,I3x% +

— 2 3 4
T Cuf2.2° + Cyf3.2° + Cy/4.2* +

L+ Col(n+1)2" !

(r+1)2”1

r=0

Hence, Proved

Prove that (C, + C;) (C; + C)) (C, + Cp) ...
Co-Cy - ChCpy(n+D)"

(Cm1+cn): n!
(Co+ Cl) (Ci+C) (C2+Cy) ... (Cy1 +Cp)
using, "C, 1 + "C, = "*'C,
R O T O I O
_(n+)! (n+D)! (n+D! (n+D)!
S 2= 3=t
_ (n+2)n! (n+1n!
T T(h-pih-2121°
(n+n! (n+1)n!
(n-2)3A(h=-3)!"~ n!

C C G C,

n (n-1) (n-2) 1

_ CyC,Cy..Cp.(n+D)"
n!

=(n+1)"

. Hence, Proved

IfP=a+(@+d)+(a+2d)+..+(a+nd)and
S=a+(a+d)."C;+ (a+ 2d)."C, +.....
(a+ nd)."C, then prove that (n + 1) S=2".P
S=za+(a+d)+(a+2d)+..+(a+nd)

=(n+1)a+d —”(”2”)
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Q.11

Sol.

nd
=(n+1) [a+7}
= (n—gl)[2a+nd]

Also,S=a+(@+d)"C,+(@a+2d)"C,+... +(a

+nd)"C,

Let x* (1 + x%)" = x["C, +
+"Cox™]

=X "Co+ "Cpx® A+ "C 2+ L+ et

Differentiating both sides w.r.t. = x, we get

X L+ xH)" 1 dxd M+ axd (1 + x4

= 1'Cy+ @+ d) xETHC, + (a+ 2d)E TG,

+(@+3d)pA ¥ 1C, + .+ (a+nd)x* M,

Putx=1

n)" *d+a(2)"=Co+(a+d)C,+(a+2d)C,

+(@+3d)Csz+...+(a+nd) C,

= S=a2"+nd2"?
=2a.2" 1 +nd.2"?
=2"![2a +nd]

nC]_Xd + nCzXZd + ﬂc3X3d

Since, S=a+(a+d) +(a+2d)+... +(a+nd)
=(n+1)a+ n(n+ ,
2

=+ 1) fa+ 2

= 0D g+ n]

2
— S=2""'[2a+nd] = (“”) [2a + nd]
= (n+ 1) = 2". Hence, Proved
Prove that
@C,2+2 . A"C, 2 +3. RCR+....+ 2n . (C,, )2
(4n —1)!

S (@n-Di@2n -1V
We have to prove that
("Cy)? + 2.("C)* + 3.(""C3)* + ...
__ (4n-D:
(2n-1)!(2n-1)!

+ 21’1.(2nC2n)2

Let (1 + x)*" = #'Cy + 2'Cyx + "Cx* + 'C3x° +
2nC4X4 + 2nC5X5 + .+ 2nC2nX2n

Differentiating w.r.t. x, we get

Q.12

Sol.

2n(1 + x)™" 1= 0+ 2'Cy + 2x*"C, + 3x2 2"C, + 43
NCy 45X "Cy+.. + 20 X" 1 2Cy, e
Now, (x + 1) = 'Cox" + Cx 1 + 'C % +
NCx® 3+ L +7Cpd 2
Now, multiplying (1) and (2), we get
2n(1 +x)* 1 (x + 1)*" = [*'C, + 2x*"C, + 3x* *'C,4
+4x3°Cy + 5 'Cs + ... + 2nx™ 1 2C,]
x [ZnC N ZnC x2n -1 ZnCZX2n -2 2”03X2” -3,
ZnC X244 chzn]
Now, comparing coefficients of x
('Cy)? + 2("Cy)* + 3(*'Cy)* + 4("Cy)* + ... +
2n("Co)’1=2n x 1" 1Cy, 4
(4n -1)!
(2n-1)!(4n-1-2n+1)!
(4n -1)!

(2n-1) 'x (2n)!
_ (4n-1)!'x 2n

@2n-Y!x 2n (2n-1)!
_ (4n—-1)!

@n-D!x (2n-1)!

21 \we get

=2n x

Proved.

Prove that

Co?+ sz + £+t (20 +1)!

TG

We have to prove that
2 2 2

C2+ Ci + Sy +ot Ch (2n+1)

2 3 n+1 {(n+1)!}2
using, (1 + x)" = "Cq + "Cix + "Cx* + "Cx® +
"Cox*+ .+ "CxX"
Integrating both sides w.r.t. x, we get
@+x)"*

(n+1

= "Cox + "Cx%/2 + "Cx%I3 + "Cox*/4 +

n+1

..+C, +A
1

Where A is constant of integration.

Put x =0, we get

A:i
n+1
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Q.13

Sol. (n+1)2""* +

Q.14

Sol.

n+1 2 3
c. X ——1 _COX+C1 X—+C2X—+ .+
n+l n+1 2 3
Xn+1
C, 1 ..(D
(X + 1) nCOX + nC Xn 1 nCZXn—Z + nC3Xn—3 +

+"C, ... (2
Now, multiplying (1) and (2), we get

ﬁ[(“x)“l 1x@+x)"

e (R (Y
1+n
n+l

+1

= (Cox + Cp&i2 + CpCf3 + Colid + . +C, )r: ) x
(CoX"+CxX" T+ CxX" 2+ CoX" 2+ ..+ Cy)

Now, comparing coefficients of X" ** both sides,
we get

1 2n+1
—_— Cn+1—-0
(n+1) [ n+1 ]
2 2
Cg+ C—l £ Sy C3 ..+ Ch
2 3 4 (n+1)
2 2 2 2
:>CS+C1+&+—3 L4 Cn
3 4 (n+1)
__ 1 (2n+1)!
(n+) (M+D!'(2n+1-n-1)!
I 1
(2n+1)! @n+1)! Proved.

T D +DInl . (n+1)! (n+1)!

n
Sum the series »_ (r +1). 'C,.
r=0

2n!
2.(n)1(n)!

Evaluate
2n+10 2 4 2041, 2 4 2n+10 2
M1Cye + 2n*1C 2 + 2*+1C,2 +

+ 2n+1Cn2_

(1 + X)2n+1 - [2n+1C0 + 2n+1C1X + 2n+1C2X2 +
2n+1C3 X3 + 2n+lc4 X4+ o+ 2n+1Cn71Xn—1 +
2 1

I, X+ ] (D
Also,

(1+X)2n+1: 2n+1C0+2n+1C1X+2n+1C2X2+

2n+103X3+2n+1C4X4+'”+2n+1Can+2n+1Cn+an+1++

2n+1Cn+2Xn+2+'“ +2n+1C2n+1X2n+1] (2)
Multiplying (1) and (2), and comparing
2n+1

coefficients of x

Q.15

—r2n+1 2n +1
1= [ Co. Conv1?

% (@n + Z)CZn n + 1C2n-

n+1 n+1
"C+ T et

2n+lC —
0 =

+2ﬂ+1Cn. 2n+1Cn+1]

Since,
2n + 1C2n -

2ﬂ+1C —
2n—

2ﬂ+1C —
n=

(Zn + 1C0)2 + (2n + 1C1)2 + (Zn & 1C2)2 + -
(Zn + lCn)2

1 4
= E N 2C2n+1
(4n+2)! 1
@n+1)!(@n+2-2n-1)! 2
1
= %Xl AnS.

@n+D!'2n+n! 2

Show that
n Cr .3f+4
r+1)(r+2)(r+3)(r+4)

r=0

1

Q.16

Sol.

e e e e Rt

Prove that Cy—22. C; +32. Cy— ccocvvnneen. +
-1)"(n+1)2C,=0,n>2

We have to prove that

Co—2°C +3%C,...+(-1)"(n+1)°C,=0,n>2
using, (1 +X)" = Cg + CiX + Cox* + CaxX® + Cox* +
L+ Cy X"

Multiplying both sides by x, we get

X (1+X)"=Cox+Cpx+Cox®+ Cox* + ..
+1

+ CpX"

Differentiating w.r.t. x, we get
LA+X)"+xnl+x)""1=Co+2C, x+3x°C,
+4x3C3 +5x* Cy+ ... + (n + 1)x"C,

Again multiplying by x on both sides.

X(1 +X)"+x2n. (1 +x)" 1= Cox + 2C, %
+3C3 +4x°C3+ 5x°Cy +6x° Cs + ... + (n + 1)
x+D ..

Again differentiating w.r.t. x, we get
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Q.17

Sol.

Q.18

LA+X)"+xn(@+x)" *+2xn(@+x)" 1+
x2n(n—1) (1 +x)" 2
=Co+22XC + 32X C+ 42 X3 Cy+ 52X Cy +
62X°Cs+...+(n+ 1)*xX"C,

Put x =—1, we get
0+0+0+0=Cy—2°C; +3°C,— 4°Cy + 5°C4—
6°Cs+...+(-1)"(n+1)% C,

. Co—22C +3%C,—4%Cy+5°C,— 6°C5 +
(-1)"(n+1)°C,=0

Hence, Proved.

Givenp+q=1,
n

show that »"r® ."C,. p".q""=np [(n - 1)p +1].
r=0

Given p+q =1
we have to prove that

n
D or2Cplg" "=np[(n-1)p+1]

Let (g +px)" ="Coq" (pX)° + "CL q"~* (px) +
nCZ (pX)Z n- 2 nC3 (px)3 n- 3 nC4 (pX)4 n- 4

"Cs (pX)° q" "+ ... +"Cy (pX)" q

Differentiating w.r.t. x, we get

n@+p)" tp="Cig" tp+2xp®"Cq’ t+
nC3X3X2 p3qn 3 nC4X4X3 p4qn 4Jr”.+ncn
pn X ﬂXn 1

Multiplying both sides by x, we get

np. [x (q +px)" '] ="Cyq" ! (px) + 2x* p*"C,
THETCx 3Pt T+ Gy x Axptgt L+
"C,xp"xnx".

Differentiating w.r.t. = x, we get

np [L. (@ +px)" 4 x.(n=1)(q+px)" *p]

="Cipg" " +2°xp*"Coq" 4+ Cox 31X p " P+
nC4x42X3p4qn4 '+nCnxn2Xn 1xp

Put x =1, we get

np[(p+a)" *+1(n-1)(p+q)" *p]

n
= z r? pr.nc.qnr
r=0

=np[l+(n-1)p](O®p+qg=1)
Hence, Proved

Find the coefficients of x0 in the polynomials
obtained after parentheses have been removed
and like terms have been collected in the
expansions

(|) (1 + X)lOOO + X (1 + X)999 + XZ (l + X)998 +
.......... + x1000

() Q+x)+21L+x2+3 1L +x)3+..... +
1000 (1 + x)1000

) (|) (1 + X)lOOO + X (l + X)999 + XZ (1 + X)998

+o (14 x)x™ + X100

It forms G.P. with common ratio (L)
1+Xx

<1>[1(]}
1+Xx
)
1+X

(L1000 [(1 1 x)lo0n _ X1001]

(1+ X)lOOl (14— X —Xj

1+X

A (1+ X)lOOl

(1+ X)lOOl
= (1 + x)1001 _ 1001
= Coefficient of x>

X [(1 + X)lOOl _ XlOOl]

= 1001C50
LetPX)= (1 +Xx)+2(1+x)°+3(1L+x)>*+ ...+
1000 (1 + x)*0%® (D

Multiplying by (1 + x) in (1)

POX)x (L+x)=(1+x)2+20+x)°*+31+x)*+
.. +999 (1 +x)+ 1000 (1 +x)'" ...(2)

Subtract (2) from (1), we get

P(X) —P(x) (1 +X) =—x. P(x).

SA+X)+ L +X)2+ A +X)P+ @+ + .+ (1

+ X)lOOO ~1000 (1 + X)1001

1+ X)[(l +X x)!°% ‘1] —1000 (1 + x)**

—xP(x) =

_ @+ x)[(1+ x)1000 —1]
- 1+x-1

—1000 (1 + x)***

(1+ X)

x.P(X) = 1000 (1 + x)*** — [(1+ %)% 1]

P(x) = 1000

2

(1+ x)1001 @+ x)100t L 1+X
X X X

= Coefficient of x>
P(X) = 1000 x 1001C51 - 1001C52 Ans.

Find the coefficient of x49 in the polynomial
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=2

i<
from, (1+2+3+4+ ...+ 100)?
:(12+22+32+42+...+1002)+2ZZai 3

i<
:ZZai a;
i< j
_ (14+2+43+...4100)% —[1% + 2% +3% +...+100%]

2
.. Option (B) is correct Answer.

X—& X_ZZ& X—32&
CO C1 C2
...(x—sozﬁj
C49

Where C, =50C, .
Sol. —22100

Passage based objective questions |

Passage- 1 (Q. No. 20 to Q. 22)
Let P be a product given by P = (X + a;) (X + ap)

......... (x+ayandletS;=a; +a,+......+ a,
n

=D, $=) Y a8, S:=). > D aja;a
i=1 i<j i<j<k

and so on, then it can be shown that

P=x"+S, X" +S,x"%+ .. +8S,

Passage-2 (Q. No. 23 to Q. 25)

If nand x are positive integers then by binomial
theorem (1 + X)" = 1 + "Cx + "C,x% + "Cax®
+o..... The RHS can be written in several
ways. For instance (1 + x)" = 1 + (A multiple of x)

Q.20  The coefficient of x® in the expression =1+ Axwhere ) is an integer.

(2 +%)? (3+x)° (4 +x)* must be PR

(A) 26 (B) 27 1+ x)" =1 + nx + Ax* = 1 + nx + a multiple of

(C) 28 (D) 29 x? etc. From the last representation we can
Sol.  [D] conclude that (1+ x)" ~1 — nx is divisible by x°.

fficient of x2 in th i . "

é"fx)'zc I(Znic;();( ( A|fn+tX§4expanS|on Q.23 If n> 5 the expression 2*™*—9n” + 3n — 2 must

=2C,.2.3C3.4Cy + 2C,.5C,.3C, + 2C5C540Ca 4 be divisible by

=4+9+16 (A) 36 (B) 48

=29 ) (C) 54 (D) None of these

.. Option (D) is correct Answer.

.. 203 ; . SO|.[C]@(1+X)n=1+nx+mx2+kx3

Q.21  The coefficient of X~ in the expression |_2

(x-1) (=2) (*=3)...... (x* = 20) must be put x = 3 we have

(A)11 (B) 12 o = 2+6n+9n? -9n + (3)

(C) 13 (D) 15 =, TN
Sol. [C] = 2%"2_9n? + 3n -2 = 541
Q.22 The coefficient of x* in the expression of = divisible by 54

(X=1) (X=2)...... (x —100) must be Q.24 If f(n) =5°™% — 24n — 25 then select the best

(A) 12+ 22+3+........ + 100 choice from the following choices

B A+2+3+....... +100)? (A) f(n) is divisible by 12 for all n

—(1°+2°+3+ ...+ n) is divisible by 24 for all n
1?P+2°+3° 1007 B) f(n) is divisible by 24 for all
©) 1 [(14+243+...+100) (C) f(n) is divisible by 576 for all n
2 n) is divisible by oralln
' D) f(n) is divisible by 24 for all
(17 + 2%+ 3% +....+ 100%)] Sol. [C]

(D) None of these O @1+x)"=1+nx+n¢

Sol B] Put x = 24 we have

(x-1) (x-2)......(x — 100)
Coefficient of x* in above expansion

52" = 1 + 24n + A(24)°
= 522 = 25 + 600n + A(24)?
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= 5°™2_24) — 25 = 576n + A(24)* = 576(n + 1) (C) 001 (D) 003
= itis divisible by 12, 24 and 576 for all n Sol. [c%
= option C is best choice 31000 = 9500 = (10 — 1)
500, 500 500 499 500
.. 1000 = Co 1077 — Cl 10 o — C4gg 10+1
Q.25 The last three digits of the number 37" must = 10%(10%7 — ¢, 10"+ ... S5 +1
be Last three digit = 001
(A) 249 (B) 751
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EXERCISE # 4

Old IIT-JEE Questions |

Q.1 For any positive integers m, n (with n > m),

n
let [ ] ="C,,. Prove that
m

o) ) )

Hence or otherwise, prove that

WP KR

n—m+ 1)(2}: (r:ig [11T- 2000]

Sol. First, we have to prove that
ncm + (n—l)Cm + (n—Z)Cm + .+ mCm - (n+l)Cm+1
By observation,
"C,, is the coefficient of x™ expansion of (1 + x)"
®=Dc, is the coefficient of x™ in the expansion
of (1 +x)" Y
=2, is the coefficient of x™ in the expansion of
(1 + X)n—z

™C,, is the coefficient of x™ in the expansion of (1

+x)"

SSTAX)H@HX) T H@ X)X 3
L1+

It forms a G.P. with common ratio

1
= (11+ X)

T 1+x
@+x)" a0 1l @+ x)
@+x)"H x
@+ %)) [(1+x)” m_g]
X, (L+ x)(-m+D)
_ @+)™a+xmm ]

n-m+1

1+x)

S=

S=

X.1+X)
(1+ X) n+1 [(1+X)ﬂ m+1 1]
x.(L+ x) ),

m

S= X [a+x" "o
X

(1+X)n+1 _Xm
X

= Coefficient of x™
- (n + 1)C

Hence, "Cp, Lo be, +0-2¢c, +0-9c 4+ +
mC _(n+ )C(m+1)
Secondl ?/ we have to prove that

n

"Cpn + 2 l>c +3"9C, + ...+ (n-m+1)"Cp
_(H+Z)C

By above same observations, we can write
S=(1+x)"+2 1+x)" 1 +3Q+x)" *+... +(n
-m+1)"C,
It also forms A.P. — G.P. with common ratio
1
1+x)
S=(1+X)"+2(1+X)" 1 +3@Q+x)" *+ ...+
(h—-m+1)(@+x"*!
1

@+x)
(n-m+1)(Q+x)"
Subtracting we have

S=

S x

S@+x)" P20 X)L

S[l—ij S@A+X)"+ @+ D@+ )02+

1+X
—(-m+1)x"
g1
. - 1+x) {1 (1+x)“‘m*2}
'[l+x B (1_1j
1+X

s[ X j _ @) [(+x)" ™2 -]
\1+x (1+X_1)X(1+X)n—m+2

(1+x)
S[ X ) @+x)" x [(1+x)n m+2 1]
\1+x xx (L+x)("-M+2)

(1+ X)(n+2) [(1+ X)n—m+2 _1]
X2 (1+X)n—m+2

X ><(1+X)(n+2) x(L4x)™M

S=

S= X_2 X [(1+X)n—m+2_1]
X

L+x)™
2

S= X[(1+X)n—m+2_1]
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Q.2

Sol.

Q.3

Sol.

n+2 m
S= @+x)" " —-(@1+x)

X2

= Coefficients of x™
=0*3C0 .o

H((ence, "Cn+2UC+...+(n-m+1)"Cp,
—(n+2

)C(m +2)
Proved

In the binomial expansion of (a — b)", n > 5,

the sum of the 5" and 6" terms is zero. Then >

equals- [1IT-Scr.-2001]
n-5 n-4
W7 ® 7
S 6
© s O
[B]

@@-h)"="Coa"+"Cpa" ' (-b)+"Ca" ?

(_ bgz + nC3 an—3 (_ b)3 + nC4 an—4 (_ b)4 + nC5 an—s

(-h)

Sum of fifth & sixth terms =0

="Cja" * (-b)*+"Csa" °(-b)°=0

= nC4 an—4 b4 - nC5 an—s b5

- n! 414 n! N
41(n—4)! 51(n-5)! a

n! n-4,.4 n!

:}—- =0 4
A(n—4)(n - 5)! 5x 41 x (N —5)!
n-4

x 8 xb*xDb

n-4
X b4x b

a
1 a n-4
= — _—a —_—
(n—4) b 5
.. Option (B) is correct Answer.

The sumzm: (lIOJ (ng J , (Where{Zj =0ifp<q)

i=0
[1IT-Scr. 2002]

1
= = x (b/a
= (bla) =

is maximum when m is-

(A)5 (B) 10
(C) 15 (D) 20
[B]

m
Z g, 0c =10, ¢ +1¢, O, +10¢,
i=0
20 10~ 20 10~ 20

Cl:om_zzj)- Cs Cl:(gn_g;o- Ca 931_420
+ 7G5 Chios+ Ce " Crgt C;7Cp_y

10~ 20 10~ 20 10~ 20
G G 1 Gy o+ G G
+{TCu " Chnnnt Cp"Crrzt ... +7Cy “Co}
Hence, sum will be maximum when m =10

Q.4

Sol.

Q5

Sol.

Q.6

.. Option (B) is correct Answer.

Find the coefficient of t24 in the expansion of
(1 +12)12 (1 + t12) (1 + t24) is-[11 T-Scr. 2003]

(A)12Cy+2 (B) 2C+1
(C)12Cq +3 (D) 12Cq
[A]

L+t 1 +1t*)

=(1+ 2 4 12 t36)

LA+ 2 4124+ t36) 1+ t2)12

- (1 + t12 + t24 + t36) [1ZCO+ 1 1206 t12+ 4
12C12 t24]

Coefficient of t * = C, + 2Cq + 2Cy,

=2+ 12¢,

.. Option (A) is correct Answer.

Prove that :
ok ny(n okt ny(n-1 4 k2
0)lk 1){k-1
NG + (D)6 ny(n-k _(n
2) k-2 k 0 k
[11T-2003]
We have to prove that

2k HCO ank_ 2(k71)lr('lcl (nfl)c(k71)+ 2(k72) HCZ (n—Z)C(kiz) +
. H(EDRC e, ="C,

= 2(k—r) nCr (n—r)c(kir)

k
n!
=K 27" x x
z rix(n-r)!

. n!
rMx(k—r)!'x(n—-k)!

(n=n)!
(k—=r)!x(n-k)!

r n! k!
KIn—K) ! ri(k—n)!

Kk
- 2k Z 27I’ X I’]Ck X kcr

="C, R.H.S.
Proved

If n-1C, = (k% — 3) "C,,,, then k lies between-
[1IT Scr. 2004]
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(A) (-, -2)
(C) [-V3,43]

Sol. [D]
"1C, = (k¥ =3)"Cr .t ()
using, "C, = r+l "t1C ., . (2)
n+1
Comparing (1) and (2), we get
k2 _3= I'_+l
n+1

=1t g
n+1

Sincen>r
=>n+l>r+1

:>1>r_+l
n+1

:>1+32r—+1+3
n+1

(B) (2, =)
(D) (+/3,2]

=k’<4

=-2<k<2

Butatk =+ \/§

"~1C, = 0 which is not true.
Hence, k (J§, 2]

.. Option (D) is correct Answer.

o (-0 eI

[IIT Scr.2005]

30 60 31 31
A B C D
®) [10] ®) [20] © [10] ©) [HJ
Sol. gA]
Ci7Cyy—"Cs 7 Cys+ ... + 7Cy Cyo
(1+ %)% =0C, +0C, x + 2C, X + C, X2 + ¥C,
X +3C P+ 0C X0 + .. +30C, X L (1)

30
(1_£j = 3¢, _ 3¢, 1 +3C, 1 0c, 1

X - 2 NE

30 1 5 1 30 1 30

+ C4 7 C5 5 + C6 5 - + ClO
X X

1 30 1 30 1 30 1

10 Cu T Cr o T Cao 30
X X X X
. (2)

Multiplying (1) and (2), we get

(1 + X)3O X (1_£)30 - (X2 —1)30
X

X30

Q.8

Sol.

- (3°Co + 30, x + 0C,x¢ + PCux¢ + P +
1
30C5X5 + 3oc6 NI 30C3o Xso) X(3°C0 _ 3°C1. 1
X
1

1 1

30 30 30 30
X X
1 30 1 30 1
T Cro o T Cao 30
X X X

. - 1 .
Comparing coefficient of o both sides, we get
X
= %Co 71C1o— 2'C1 *'Cyy + C, "Cip — .. + Voo
C30="Cy="Cyo
.. Option (A) is correct answer.

Forr =0, 1, ...,10, let A,, B, and C, denote,
respectively, the coefficient of X' in the
expansions of (1 + x)®°, (1 + x)% and (1+ x)*.

10
Then > A, (BB, —CyA,) is equal to
r=1
(A) BlO - ClO (B) AlO (Bfo _ClOAlo)
©o (D) C10—Buyo
[HT -2010]

[D]
A ="C, B ="C,, C,="C,

10
Z 10 C, (20C10 20Cr _ 30C10 lOCr)
r=1

10 10
=2¢, Z 1OCr 2C,0 —¥Cyo Z lOCr-lOCr

r=1 r=1
= §2C103£30C20 —201°C0 203(0320] —2030010 [32;)010 - (*Co)]
= 3OC10 ngo —TCp—"Cy " Cro+ 7 Cyp
="Cyp—"Cy
=Cyp—Byo
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EXERCISE #5

Q.1

Sol.

Q.2

Q3

Q4

Q5

Q6

Q.7

QS8

Find the sum of the series

Z( 1" nC, 3r +1+ upto m terms
2I’ 22( 23I’ ..... p

r=0

[1IT 1985]
2m 1

2™ (2" —1)

Using mathematical induction or otherwise

n
prove that » k?"C, =n (n +1) 2"2forn > 1
k=0

[1IT 1986]

Let R = (545 + 11)2*1 and f = R — [R], where
[ ] denotes the greatest integer function.
Prove that Rf = 42n+4, [11T 1988]

Using mathematical induction, prove that
MCy"C + MC; "Cp g v +MC, "C, = M*+n)C,,
where m, n, k are positive integers, and PC, = 0

forp<aq. [HT 1989]

Prove that
Cy—22Cy + 32Cy —....+ (<1)" (n + 1)2C, =0,
n> 2, where C,="C, [11T 1989]

Using induction or otherwise, prove that for
any non- negative integers m, n, r and k,

(r+m)' (r+k+1)! k
Z (n-—m) k! [r+1 E}

m=0

[T 1991]

2n
D b(x—3)"and a, = 1 for

r=0

2n
If >a(x-2)" =
r=0

all k > n, then show that b, =2"*1C_,-

[T 1992]

Prove that where

K
> (-3)7Cy 40,

r=1

k = (3n)/2 and n is an even positive integer.

Q.9

Q.10

Q.11

Sol.

Q.12

Q.13

[T 1993]

Let n be a positive integer and
(1+x+x)n=

n

[T 1994]

2(n +3) ; (H3C }

[11T-1997]

Prove that

If nis an odd natural number then show that

n I
> o
r=0 Cr
From L.H.S.

n
Z(—l)r:1_1+1_1+

= I’]Cr nCO ncl nC2 nc3

[11T-1998]

1 1 1 1
n T T * n T on *
C4 Cn—4 Cn—3 Cn—2
1 1
nCn—l nCn

Since, n is odd natural number. Then there will be
(n +1) terms in the expansion. All will be
vanished separately as follows

n - N

Cl - Cn—l

n (_1)r
= Z—n =0 Hence, Proved.

r=0 r

Prove that

If (L->x3)" =) a x" (1 - x)3"2 then find a,,

r=0

where n € N.
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n
Sol. (1-x)"= Z ax (1-x)
r=0

r (1_ X)3n
(1_ X)Zr

(1-x)" (¢ +x+1)" :Zn: ar.X

r=0

A-x)" (X% +x+1)" x )
1-x)%" Za [(1 X)? ]

(X2 +x+1)" _N x )
- (X2 =2x+1)" Zar' [(l—x)z]

r=0
(X2 —2x+1+3x)" X r
a-x)>" Za [(1 x)? ]
(1—x)? +3x . r
[ (L-%)* } Z;, ((1 x)° j

o) 5 ()

X
1-x)

Let

Z:A

Then [1 + 3A]" = Zn: a.(A)
r=0
= (r+ 1thtermis
"C, (3A) = a. (A)
="C, 3 =a,
Q.14 Show that
Ci(1-x)— (c2/2) (1-x)*+(C4/3) (1 - x)3
...... + (1)1 (/n)(1 —x)"
=(1-x)+(1/2) (1 x2) + (1/3) (1 - x3)
Foreenns +(1/n) (1 —x"

Q.15 If C, stands for "C, then the sum of the series

2(”)!(n)!
%[CS —2C2+3C5—..+(-)(m+ 1)C?],

where n is an even positive integer, is equal to.
Sol. (1) (n+2)

Q.16  If in the expansion of (1 + x)™ (1 — x)", the
coefficients of x and x2 are 3 & —6 respectively,
then value of m is?

Sol. 12

Power by: VISIONet Info Solution Pvt. Ltd -
Website : www.edubull.com Mob no. : +91-9350679141




Edubull

ANSWER KEY
EXERCISE # 1

1. B) 2 (A 3. (B) 4. (B) 5. (A, B) 6. (C) 7.(C) 8. (B)
9.(D)  10.(B) 11.(8)  12.(C)  13.(B) 14. (C) 15.(A)  16.(B)
17.(C)  18.(C) 19.(B)  20.(A, B,C,D)

EXERCISE # 2

Qus. | 1 2 3 4 5 6 7 819 (101112131415 16| 17| 18] 19

Ans. | C C D D B B B B | D B A B C|C|C|]A]J]A]JA]|C

Qus. | 21 | 22 23 24 25 26 27 281291 30
Ans. | AC| AB [ABC| B,C| AC [ABC| D Al B[ A

3. A->PS;, B»>P,Q; C—>R;D->P 32. A—>S, B-oPR; C—->P,R; D>Q
33. A->Q,S; B>P,QR; C—>P; D>P,S 34, A—>S, B-oP; C->Q; D-R
3. A->Q; B-S; C—->P; D>R 36. A—>S;, B-oP; C->Q; D-R

EXERCISE # 3

1.zerowhennisodd; (i) "2"Cy, when n is even. 2. 1155 4.n=9
| |
13. (n+1)2""* + __2n 18. (i) **™Cq ; (i) EEAU01)! 19. —22100 20. (D)
2.(n)!(n)! (52)! (950)!
21. (C) 22.(C) 23.(C) 24. (C) 25. (C)
EXERCISE # 4
2. (B) 3. (C) 4. (A) 6. (D) 7. (A) 8. (D)
EXERCISE #5
2m_1
1. ——— 13.2,="C.. 3" 15.(-1)"*(n+?2) 16. 12
2 (2" 1)
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