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=< “ JEE-Mathematics
BINOMIAL THEOREM

1. BINOMIAL EXPRESSION :

Any algebraic expression which contains two dissimilar terms is called binomial expression.

1
For example : x -y, xy + — ——1,
X z (x —vy)

2. BINOMIAL THEOREM :

VE + 3 etc.

The formula by which any positive integral power of a binomial expression can be expanded in the form of a
series is known as BINOMIAL THEOREM.

If x,y €Rand neN, then : (x + y) = "Cx"+ "Cx"y + "Cx?y*+ ... +ICXTY L +1C y" = Z "Cx"y"

This theorem can be proved by induction.

Observations

(a) The number of terms in the expansion is ( nt+1) i.e. one more than the index.

(b) The sum of the indices of x & y in each term is n.

(c)  The binomial coefficients of the terms (°C, "C
i.e. °C = "C,

1---+) equidistant from the beginning and the end are equal.

-1

(d)  Symbol "C_ can also be denoted by {nj’ Cln, 1) or A7
r

Some important expansions :

(i) (1 +x)=rC)+"Cx +"Cx*+ ... + "C x".

(ii) (1-x=rC,-"Cx +"Cx*+ ... + (=1)*. "C x".

Note : The coefficient of x* in (1+x)" = "C & that in (1-x)* = (-1) ."C,

Illustration 1 : Expand : (y + 2)°

Solution : 6Cy® + 6Cy5.2 + 6C,y%.22 + 6C,y3.23 + 6C,y2. 24 + 6Cyl . 25 + 6C, . 26,
=y® + 12y + 60y* + 160y3 + 240y2 + 192y + 64.

7
2y2
[lllustration 2 : Write first 4 terms of (1 _?j
2 3
25’2 7 2y2 7 2y2
, . -— | C,| == Cy| ———
Solution : C,, 7C1[ 5 j, 2( 5 , L3 5
(18° +7° +3.18.7.25)
lllustration 3 : The value of — is -
3°+6.243.2+15.81.4+20.27.8+159.16 +6.3.32+64
(A) 1 B) 2 @ 3 D) 4
Solution : The numerator is of the form a® +b> + 3ab(a + b) = (a + b)3
Where, a = 18 and b = 7 s Nr=(18+7)3 = (2583

Denominator can be written as
3% +°C,.3%.2' +°C,.3* .22 +°C,.3°.2° +°C, 32.2* +°C,3.2° +°C,2° = (3+2)° =5° = (25)

Dr (25)

1 Ans.
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Illustration 4 :

If in the expansion of (1 + x)™ (1 - x), the coefficients of x and x? are 3 and - 6 respectively then

m is - [JEE 99]
A) 6 B) 9 (C) 12 (D) 24
1y W2
Solution : 1+xm(1-xn"= 1+mx+(m)( 2 bx +o }[1—nx+ (n 1)x +o }
Coefficient of x=m-n=3 . (i)
+1 -1
Coefficient of x2 = -mn + n(n )+ m(m —1) =6 (i)
2 2
Solving (i) and (ii), we get
m =12 and n = 9.
Do yourself - 1 :
5
2 X
(i) Expand (3X _Ej (ii) Expand (y + x)
Pascal's triangle : A triangular arrangement of numbers as shown. The 1
numbers give the coefficients for the expansion of (x + y)". The first row . 1 9 1 )
is for n = 0, the second for n = 1, etc. Each row has 1 as its first and 1 3 3 1
last number. Other numbers are generated by adding the two numbers 1 4 6 41

immediately to the left and right in the row above.

1 5 10 10 5 1

1 6 15 20 15 6 1
etc.
3. IMPORTANT TERMS IN THE BINOMIAL EXPANSION
(a) General term: The general term or the ( r +1)" term in the expansion of (x + y)"is given by
’I‘r +1: n(:r X n-r yr
1 11
Hlustration 5 : Find : (a) The coefficient of x’ in the expansion of (ax2 +b—j
X
1 11
(b) The coefficient of x” in the expansion of (ax—b—zj
X
Also, find the relation between a and b, so that these coefficients are equal.
11
Solution (a) In the expansion of (axz +b—) , the general term is :
X

11-r

T, = 11Cr(axz)11,(bl_xjr _ llcr'ab_r g22-3r
putting 22 - 3r = 7
3r = 15 = r=5
6
T, = 11C5 Z—S.x7

1!
b_) is 11C5a6b’5.

Hence the coefficient of x’ in (ax2 +
X

Note that binomial coefficient of sixth term is 11C5,

Ans.

2
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[llustration 6

Solution
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11
(b)  In the expansion of (ax_bl_Zj . general term is
X
T = 11C (aX)ll?r(__ljr — (_1)r llc allir .X11—3r
r+1 r bxz r_br

putting 11 - 3r = -7
3r =18 =

5
(_1)6' llC a_.X’7

T 650

7

1
Hence the coefficient of x” in (aX—b—zj is "'Ca’b™. Ans.
X

Also given :

11
1
coefficient of x7 in (aX——j

11
1
Coefficient of x” in (ax2 +b—) = 3

X
= llc5a6b75 :11C6a5b76
= ab=1 (v MCg="Cy)

which is the required relation between a and b. Ans.

Find the number of rational terms in the expansion of (9% + 81/6)10%°,

The general term in the expansion of (9"* + 8% js

1000-r r

T r322§

r+1

_ 1000C( 1)10004( l)r — 10000
r 86
The above term will be rational if exponents of 3 and 2 are integers

1000 —r

It means
2

r
and 5 must be integers

The possible set of values of r is {0, 2, 4,

Hence, number of rational terms is 501 Ans.

(b)

Middle term :
The middle term(s) in the expansion of (x + y)" is (are) :
(i) If n is even, there is only one middle term which is given by T =

(n +2)/2
(if)

& T

[(n+1)/2]+1

n, n/2 n/2
C. o XV Y

If nis odd, there are two middle terms which are T ., ,

Important Note :

Middle term has greatest binomial coefficient and if there are 2 middle terms their coefficients will be equal.

=

=

When Y'Zg if nis even
"C_ will be maximum

W)mFr%lorrr—;lifnisodd

The term containing greatest binomial coefficient will be middle term in the expansion of (1 + x)°

3
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Illustration 7 : Find the middle term in the expansion of (SX—%J

Solution

3\ 9
The number of terms in the expansion of (3){ —%j is 10 (even). So there are two middle terms.

th th
9+3
e. (9'2"1j and (T) are two middle terms. They are given by T, and T,

) x2 9876 3° ,, 189 .,
To= T = 9C4(3X)5[__j -GN T T 123423 T g ¥
3)° 15 4
- -9 4 _X_J _ ot e X 79876 3 o 21 5
and T, =T, = C/(3x) ( G C,3"x". ¢ 1234 2°3° 16X Ans.

(c)

Term independent of x :

Term independent of x does not contain x ; Hence find the value of r for which the exponent of x is zero.

10
I3
llustration 8 : The term independent of x in l:\/§+ [2 2]} is -
X
5

Solution

A1 (B) 1z © *c, (D) none of these
General term in the expansion is
r 10-r
e (X3 )2 _we 30 3 3r 20
C, g 2x2 ="Cx ©o10-r For constant term, — =10 =>r=—
9 2 2 3
which is not an integer. Therefore, there will be no constant term. Ans. (D)

(i)

(i)

(iii)

Do yourself - 2 :

110
Find the 7% term of (3){2 —gj

25
2 3
Find the term independent of x in the expansion : [ZX _—SJ
X

6 7
2x 3 2 1
Find the middle term in the expansion of : (a) ?—g (b) 2x° ——

(d)

Numerically greatest term :
Let numerically greatest term in the expansion of (a + b)" be T ..

| Tr+1 |2 Tr
= T.|2|T., where T, = "Ca""b
i ) . + n+1
Solving above inequalities we get -1<r<
a a
1+|— 1+|—
b b
n+1
Case I : When 4| is an integer equal to m, then T and T__ will be numerically greatest term.
1+|—
b
n+1
Case II : When a is not an integer and its integral part is m, then T , will be the numerically
1+|—
b

greatest term.
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Hlustration 9 : Find numerically greatest term in the expansion of (3 - 5x)'! when x = 5
n+1 1< +1
Solution : Using 1 4|2 14+ a‘
b

11+1 <r< 11+1

-1<r<
1+ 3 1+4§—
-5x -5x
solving we get 2 <r < 3
r=2,3

so, the greatest terms are T,,, and T,,;.
Greatest term (when r = 2)
T, = 11C2,39 (-5x)* = 55.3° = T,
From above we say that the value of both greatest terms are equal. Ans.
IHllustration 10 : Given T, in the expansion of (1 - 3x)® has maximum numerical value. Find the range of 'x'.

1
Solution : Using al 1<r<t +1
1+ 1+2
b b
6+1 1<o< 7
1+ 1 1+ 1
-3x -3x
Let |x| =t
21t <9< 21t
3t+1 3t+1
21t Lt B
3210 3t+1 34
21t = l15t-2 ( 1} [2 j
> 92 >0=>te| -0 ——|U|—, ©
3t+1 3t+1 3 15
2 1 1 2 2 1
Common solution te{g, Z} = X E[—Z, —E}U[E, Z}
Do yourself -3 :
(i) Find the numerically greatest term in the expansion of (3 - 2x)°, when x = 1.
2x )\ 1
(ii) In the expansion of §+? when x = _E’ it is known that 3 term is the greatest term. Find the
possible integral values of n.
4. PROPERTIES OF BINOMIAL COEFFICIENTS :
(I+x)* = C, + Cx + Cx* + Cx® +......... +C x" :z "Ct;neN ()
r=0
where C,CL.Chiinn C, are called combinatorial (binomial) coefficients.
(a) The sum of all the binomial coefficients is 2.
Put x = 1, in (i) we get
C,+C * Cpt o +C =2 = 3rC =0 (i)
r=0
(b)  Put x=-1 in (i) we get
C,-C, +CC, +C =0= Y (-1y°C, =0 ...(ii)
r=0
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(c)  The sum of the binomial coefficients at odd position is equal to the sum of the binomial coefficients at
even position and each is equal to 2.
From (i) & (i), C, +C,+C, +........... =C, +C,+CrH... = 2!
(d) ncr+ nCFl: "+1Cr
"C, n-r+1
(e) ncr—l r
) LS 1C _n n—1n_2Cr72 _ nn-1)(n-2)....... (n—-r+1)
r r r—1 rir=1)(r—=2).......... 1
r+1 1
e —_ T~ n+
(g) r n+l r+l
lllustration 11 : Prove that : *°C  + *'C  +........ +10C, = *C
Solution : LHS =1"C + UC, + "C+ oo +2C
= MC,+MC,+C,F . +2C
= ZC“ + zClO toein +2§5C10
= C,,+1BC,+n C,
and so on. .. LHS = *C
Aliter :
LHS = coefficient of x'% in {(1 + x)1® + (1 + x)'' +............... (1+ x)*°}
+x}-1
= coefficient of x1* in | +X)wm
[(1+x) = (1+x)" ]
= coefficient of x!° in
X
= coefficient of x'! in [(1 +x)%° -(1 +X)10J =%C, - 0="2*C,
Illustration 12 : Prove that :
(i) C,+2C,+3C,+ ... +nC =n. 2!
C c, 2™
Co+—L+=24+ ... n_—
) 0 3 n+l n+1
Solution  : ) LHS =Yrrc, =Yr2 e,
r=1 r=1

r=1
=n.2v!
Aliter : (Using method of differentiation)
(I+x)"=r"C,+"Cx +"Cx*+ ... +rCx

Differentiating (A), we get

n(l +x"'=C +2Cx +3Cx*+ ... +nCx" 1L
Put x = 1,
C; +2Cy +3C5 +....o... +n.C, =n.2""!

n

C, L
@ LHS =2, Zn+ C,

or+l n+1r:0r+1

1

n
n+l _ 1 +1 +1 +1
:—Z Cr+1——[“ Ci+""Cy+..n +" Cn+1:|:

n+1/3 n+1

6
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Hlustration 13

Solution :

[llustration 14
Solution

Illlustration 15
Solution

Aliter : (Using method of integration)
Integrating (A), we get

1+ n+l C 2 C 3 C n+l
¢+C =Cyx T LI T L (where C is a constant)
n+1 2 3 n+1
1
Put x = 0, t, C=-
ut x we ge S
n+l 2 3 n+l
(e SV C4 LSS LS Cox™
n+1 3 n+1
Put x =1, we get
n+l
Cy +&+C—2+ ,,,,,,, L 2 L
2 n+1 n+1
Put x = -1, we get
cp-SryCe o1
2 3 n+1
0~ T 2 2 2 2 _ (@2n-1)!
:If (1 +x°=>""C,x", then prove that C] +2.C5 +3.C5 +......... +n.C, =
=0 (n-1)!)
IT+x=C+Cx+Cx*+Cx>+ ... +C x" (i)
Differentiating both the sides, w.r.t. x, we get
n(l +x)'=C +2Cx +3Cx*+ ... +nCxt (i)
also, we have
x+1p=Cx +Cx""'+Cx 2+ ... +C. (iii)

Multiplying (i) & (iii), we get

(C, +2Cx +3Cx*+ ... +Cx"NCx + Cx* 1+ Cx" "2+ L +C)=n(l+x>!
Equating the coefficients of x*~ !, we get
_ (2n-1)!
C%4+2C5+3C5+......... +n.C% =n.? 1cn,1=m Ans.
: Prove that : C, - 3C, + 5C, — ....... (-1)(2n + 1)C, = 0

T = (-1)(2r + 1)'C,= 2(-1)r . °C,+ (-1)'"C,

3T = 2&“(—1)'.r.3.“*1cr_1 + i(—nr "C, = 2&(—1)‘.“*1cr_1 + i(—l)‘ ."C,
r=1 r r=0 r=1 r=0

: Prove that (2"C0)2 - (2“C1)2+ (2"C2)2— s+ (1) (2“C2n)2 = (-1)~. 2"Cn
(1-x)*™= 2nC0 - 2"C1x+ 2"szz - (=1 2"CZnXZ" (1)
and (x + 1) = "Cx™ + 2Cx™ + BC x4+ +7C, ... (i)
Multiplying (i) and (ii), we get
(x? -1) = (2“C0 - 2“C1x + . (-1)° 2“C2nx2“) (2“C0x2n + 2"C1x2“’1 + ot 2“CZH) ... (iii)
Now, coefficient of x* in R.H.S.
_ (2nco)2 _ (zncl)z 4 (2nc2)2 — + (1) (znczn)z

General term in L.H.S., T = *C (x%)* " (-1)
Putting 2(2n - r) = 2n
‘ r=n
Tn+1 — ZnCnXZH(_l)n
Hence coeffiecient of x*" in L.H.S. = (-1)»."C_
But (iii) is an identity, therefore coefficient of x** in R.H.S. = coefficient of x®" in L.H.S.

= (ZnCO)Z _ (chl)2+ (chz)Z_ o+ (_1)n (2nC2n)2 — (_1)n. 2n(:n

Z
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: Prove that : nCO.Z“Cn -"C,. 2“’ZCnn + nC2.2“’4Cnn +....=2"
L.H.S. = Coefficient of x" in ["C (1 + x)™ - "C,(1+ x)? 2
= Coefficient of x" in [(1 + x)? - 1]
= Coefficient of x" in x*(x + 2)" = 2"
(1 +x)"=C,+C,x +Cx°+

IHllustration 16
Solution

Illustration 17

2n!
C/staken two at a time represented by : Z ZCiCj is equal to 2% ! -

0<i<j<n

Solution Since (C;+ C, + C, +....+ C_,| + Cn)z

= Ci+Ci+Ch+....+C> +C*+2(C,C, +C,C, +C,C, +...+C,C, + C,C,
+C,C+ C,C,+ C,C+..+C,C_+..+C_C)
(277 ="C +2 X X CC,
0<i<j<n

2n!

_o92n-1 _
Hence = 2 GG =2 g am

0<i<j<n

[Hllustration 18

0<i<j<n

L.H.S 33 (C+C)

0<i<j<n

Solution

2.n!n!

(1 +x)"=C,+ Cx + C, X2+t C x" then prove that X X (Ci +Cj)2 =(n -

CAREER INSTITUTE
«u JROTA (RAJASTHAN

+ C x" then show that the sum of the products of the

C.C, +...

173

Ans.

1)2ncn + 22n

= (Cy + C)* + (Cy + C,)F +..t (Cy + C)*+ (C, + C)*+ (C, + C)* +...+ (C, + C)* +

(C, + C)?+ (C, + C)*+... + (C, + C)*+...+ (C
=n(C;+CI+C,+....+C%)+2 T = CC,

0<i<j<n
2n!
_ 2n 2n-1 e
=noC 2‘{2 2.n!n!}

n.®C + 2" -%C =(n-1).%C + 2% = RH.S.

+ C)?

n-1 n

{from Illustration 17}

Do yourself - 4 :

(i) (g}m{;‘} ........ +@=

(A) 2n -1 (B) 2ncn
f 1+x=C +Cx+Cx*+
()  3C, - 8C, + 13C, - 18C, +

© 2»

+ Cx" n € N. Prove that

(D) Qn+l
(i1)

upto (n + 1) terms = 0, if n > 2.

n+l
b) 2C + 0:C1 9882 00 Cs o0 G 3 1
0 2 3 4 n+1 n+1
ci C} CZ  (2n+1)!
c R
& "2 " 3 n+l (n+1))?

5. MULTINOMIAL THEOREM :

Using binomial theorem, we have (x + a)" =»."C,x""a",neN
r=0

S 1’]! n-r_r I'l'

! M S_r

:Z( ),,X a=Z?Xa,wheres+r=n
S -r)lr! & rlsl

This result can be generalized in the following form.

1+ +... A =0
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n!

. . N 2,3 Tk
The general term in the above expansion | | RS R R RIS Xk
rl ! r2 ! r3 ...... rk !

The number of terms in the above expansion is equal to the number of non-negative integral solution of the
equation r; + 1, + ... + 1, = n because each solution of this equation gives a term in the above expansion.

The number of such solutions is "™*7*C, ;

Particular cases :

n!
0 kryra= 2 x'y*z

Iglt!
r+s+t=n risit!
. 3-1 2
The above expansion has ""°~C, |, =""°C, terms
. n! bt s
(M) x+ty+zru - plghetst 7 A
p+q+r+s=n p:q-r:s:

4-1 3 . :
There are ™ 'C, . = "C, terms in the above expansion.
4-1 3

lllustration 19 : Find the coefficient of x? y®z'w in the expansion of (x -y - z + w)

Solution : XK-y-z+w

[llustration 20 : Find the total number of terms in the expansion of (1 + x + y)

Solution : The general term in the expansion of (2 - x + 3x%° =

10

n!

0= Iglrlsl
p+q+r+s=10 P-A-1:S:

)P (=y)¥(=2)" (w)®
We want to get x’y’z'w this implies that p =2, q =3, r=4,s =1

10!
Coefficient of x%y’z'w is m(—l)ﬁ’(—l)4 = -12600 Ans.

10 and coefficient of x?y®.

Solution : Total number of terms = 9%C, = 2C, = 66
10!
Coefficient of x%y® =m=2520 Ans.

lllustration 21 : Find the coefficient of x° in the expansion of (2 — x + 3x?)°.

6!

—rls|t'2r(—X)s(3X2)t, where r + s +t = 6.

6!
rls!t!

27 x(-1)° x (3)" x x**2

For the coefficient of x°, we must have s + 2t = 5.
But, r +s +t=6,

s=5-2tandr=1+1t, where 0 <r,s,t<6.

Now t=0 = r= s

5.
3.

17
t=1 = r=2, s
t=2 = r=3, s=1.

Thus, there are three terms containing x°> and coefficient of x°

| | |
:szlx(—1)5x3°+Lx22x(—1)3x31+Lx23x(—1)1x32
11 510! 21311! 311121
= -12 - 720 - 4320 = -5052. Ans.
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2n
Hlustration 22 : If (1+x+x?)" = Zarxr , then prove that (a) a = a,_ . (b) a, ==(3"-a,)
r=0 r=0
Solution (a) We have
n 2n
(1+x+x2) ZZarxr (A)
r=0
1
Replace x by —
X
n 21’1 r
SRRt
X X =0 X
n 2n
= (x2 +x +1) = Z:arxzmr
r=0
2n 2n on
—  Yax =) ax™” {Using (A)}
r=0 r=0

-1

Equating the coefficient of x>

on both sides, we get

a, =a for0<r<2n
Hence a = a, .
(b) Putting x=1 in given series, then
a, ta, *ta, to...... +a, = (1+1+1)"
a, ta ta, t........ +a, =3 (1)
But a =a, for0<r<2n
series (1) reduces to
2(@, + a, ta, * ........ +a )+a =3
a, ta ta, * .. +ta, = -@B"-a)
Do yourself - 5 :
(i) Find the coefficient of x?° in the expansion of (3 + 2x — y).

6. APPLICATION OF BINOMIAL THEOREM

Hlustration 23 :If (6\/€+14)2n+1 _

NF is equal to

(A) 202 (B) an even integer

Solution Since (6\/g+14)2n+1= [Nl + F

Let us assume that f = (6\/5_14)2“1; where 0 < f < 1.

(6v6 +14)"" - (646 —14)""
= 2[c,(6v6) " na) > ¢, (646) ey +...

Now, [N] + F - f =

= [N] + F - f = even integer.
Now O0<F<land 0<f<1
so -1 <F-f<1andF - {is an integer so it can only be zero

Thus NF = (6\/g+14)2n+1 (6\/5_14)2n+1 _ 202n+1‘

[N] + F and F = N - [N]; where [.] denotes

(C) odd integer

greatest integer function, then

(D) 40>

Ans. (A,B)

10
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lllustration 24 : Find the last three digits in 11%.
Solution : Expansion of (10 + 1)°* = *°C 10°° + °°C 10% + ..... +9C,.10% + %°C, 10 + *°C, |
= °C,10” +°°C,10% +...... +°C,,10° +49 25 100 + 500 + 1

1000K
= 1000 K + 123001
= Last 3 digits are 001.

Illustration 25 : Prove that 2222%% + 55552222 js divisible by 7.

Solution : When 2222 is divided by 7 it leaves a remainder 3. So adding & subtracting 3°%°°, we get :
E — 22225555 _35555 +35555 +55552222
L El ] L EZ ]

For E, : Now since 2222-3 = 2219 is divisible by 7, therefore E, is divisible by 7
(. x" — a" is divisible by x —a)
For E, : 5555 when devided by 7 leaves remainder 4. So adding and subtracting 4***, we get :
E, = 3%% + 47222 + H5557%%2 — 42222
= (243)1111 + (16)111! + (5555)%222 — 42222
Again (243)11! + 161! and (5555)?%22 — 42222 are divisible by 7
(v x» + a" is divisible by x + a when n is odd)

Hence 22225 + 55552222 is divisible by 7.

Do yourself - 6 :
(i) Prove that 5%° — 3% is divisible by 2.

(ii)  Find the remainder when the number 9!% is divided by 8.

(iii) Find last three digits in 191%°.

(iv) Let R=(8 +3ﬁ )20 and [.] denotes greatest integer function, then prove that :

1
R] is odd b R-R]=1-—F—+—
(@) [R] is o (b) 8+ 34770

(v)  Find the digit at unit's place in the number 17199 + 111995 — 719%,

7. BINOMIAL THEOREM FOR NEGATIVE OR FRACTIONAL INDICES :
n(n-1) nin—-1)n-2)

X+ ———— X3+ o provided | x | < 1.

21 3!

If ne Q, then (1 +x*=1+nx +

Note :

(i) When the index n is a positive integer the number of terms in the expansion of ( 1+ x)" is finite i.e. (n+1)
& the coefficient of successive terms are : "C, "C,"C,, ....... nC

(ii) When the index is other than a positive integer such as negative integer or fraction, the number of terms
in the expansion of (1+ x)* is infinite and the symbol "C cannot be used to denote the coefficient of the
general term.

(iii) Following expansion should be remembered (|x| < 1).

(a) lIT+x'=1-x+x>2-x>+x*-... ©

(b) l1-x'=l+x+x2+x3+x*+... ©

(c) (1+x2%2=1-2x+3x%2-4x3+ ... o

(d) (1-x2%2=1+2x+3x2+4x3+ ... o

@ (1+x°=1-3x+6x2 10 + . + Lo ¥Hr*2) 0
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(r+1)(r+2)Xr N
T Xt
(iv)  The expansions in ascending powers of x are only valid if x is ‘small’. If x is large i.e. | x |>1 then we

(f) 1-x3=1+3x+6x2+10x3+ ... +

may find it convenient to expand in powers of 1/x, which then will be small.

8. APPROXIMATIONS

(1+x=1+nx +n(n—1) X2+n(n—1)(n—2) x3 .

1.2 1.2.3

If x < 1, the terms of the above expansion go on decreasing and if x be very small, a stage may be reached

when we may neglect the terms containing higher powers of x in the expansion. Thus, if x be so small that its
square and higher powers may be neglected then (1 + x)* = 1 + nx, approximately.
This is an approximate value of (1 + x)

Illustration 26 : If x is so small such that its square and higher powers may be neglected then find the approximate
1-3x)"*+(1-x)"

value of
(4+x)1/2
) (1-3x)2+(1—x)°"° 1 —%X+1—5?X 1 (2 19 )(1 X]—l/z 1 (2 19 )(1 x)
1 . = = — - + — - — ——X _—
50 ution : (4+X)1/2 2[1+ X)l/z D) 6 X 4 2 6 8
4
Dlfpex 19) Ly x 19,y 4 A
2\" "4 76 8 12 Y ns:

Illustration 27 : The value of cube root of 1001 upto five decimal places is -

(A) 10.03333 (B) 10.00333 (C) 10.00033 (D) none of these

1 )"° 1 1 1/31/3-1) 1
j : 1001)® = (1 +1)¥3 =1 (1+ ) = 1041+=. + +..
Solution (1001) (1000+1) 0 1000 0 371000 9] 10002
= 10{1 + 0.0003333 - 0.00000011 + ..... } =10.00333 Ans. (B)

1. 1.3.5
=t —

1
) ] el ...
llustration 28 : The sum of 1 + 448 4812 ®

1
A) 2 (B) N3 © 3 (D) 22
nin-1) ,
Solution : Comparing with 1 + nx + o1 X"+
nx =14 (i)
g n(n —1)x? 1.
an TR _R
e 311, )_ 3 b
or 21 32 ~ 4\a 16 (by )
(l_x)_i _1.3_1
= 1 4 17 o e (ii)
putting the value of x in (i)
n(-1/2)=1/4 => n=-1/2
sum of series = (1 + x)" = (1 - 1/2)"% = (1/2)V* = J2 Ans. (A)

12
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EXPONENTIAL SERIES :

(a) e is an irrational number lying between 2.7 & 2.8. Its value correct upto 10 places of decimal is
2.7182818284.

(b)  Logarithms to the base ‘e’ are known as the Napierian system, so named after Napier, their inventor.

They are also called Natural Logarithm.

2 3 n
(c) e=1+ %+E+§+ ....... o ; where x may be any real or complex number & e = I;LTE [1 +;j
X x* x°
(d) at= 1+—/na+—/’a+—/Mma+.... o, where a > 0
1! 2! 3!
= 1+l+l+l+ ey
(e) e = 1 TR
LOGARITHMIC SERIES :
2 3 4
(a) Mml+x)=x ——4 = 4+ . o, where -1 <x <1
2 3 4
¥ % X!
b) /Mm(-x=-x —7—?—T+ ....... o, where -1 < x<1
Remember : (i) 1—l+l—l+ ,,,,,,, w=/n2 (i) e*x=x: forallx >0
2 3 4
(iii) /n2 = 0.693 (ivy  ¢/nl10 = 2.303

ANSWERS FOR DO YOURSELF

N

N O bW

2 3 4 5
() *Cpx (3x¥° + 5C1(3x2)4(_%] + 5@(3%){—%) + 5@(3%){—%} + 5@(3%){—%} + 5C5(—%j

(i) "Cy" + "Cy*lx + "C,y"2x> + ... +C_x"

) ?XS; () %215310; (i) (@ -20; (b) -560x°, 280x
() 4" & 5" i.e. 489888 (ii) n=4,56

(i) C

(i) -272160 or -'°C, °C, 108

(ii) 1 (iii) 801 (v) 1

13
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EXERCISE - 01 CHECK YOUR GRASP

SELECT THE CORRECT ALTERNATIVE (ONLY ONE CORRECT ANSWER)

10.

11.

12.

13.

X n
If the coefficients of x” & x® in the expansion of [2 + 5} are equal, then the value of n is -
A) 15 (B) 45 (C) 55 (D) 56

The sum of the binomial coefficients of I:ZX + —} is equal to 256 . The constant term in the expansion
is - *

(A) 1120 (B) 2110 (C) 1210 (D) none

The sum of the co—efficients in the expansion of (1 — 2x + 5x%" is 'a' and the sum of the co—efficients in the
expansion of (1 + x> is b . Then -

(A) a=b (B) a="b? (C a2=b (D) ab =1

Given that the term of the expansion (x/® — x7'/2)!> which does not contain x is 5m where m € N, then mis

equal to -
(A) 1100 (B) 1010 (C) 1001 (D) none
7 7
1 1+44x+1 1-4/4x+1
The expression T - il is a polynomial in x of degree -
Jax+1 2 2
A 7 B) 5 € 4 D) 3

In the binomial (273 + 373 if the ratio of the seventh term from the beginning of the expansion to the
seventh term from its end is 1/6, then n is equal to -
(A) 6 B) 9 € 12 (D) 15
3 11
The term independent of x in the product (4 +x +7X2)(X —;j is -
(A 7.11¢, @) 3°. ¢, (©) 3°. g D) -12. 2!
If ‘a’ be the sum of the odd terms & ‘b’ be the sum of the even terms in the expansion of (1+x)", then

(I-x)" is equal to -

(A) a-b B) a+b G b-a (D) none

The sum of the co—efficients of all the even powers of x in the expansion of (2x2 — 3x + 1)!' is -

A) 2.6% B) 3.6% Q) 6! (D) none

The greatest terms of the expansion (2x + 5y)!* when x = 10, y = 2 is -

(A) 13C5 . 208 . 10° (B) 13C6 . 207 . 10° ©) 13C4 . 20° . 10¢ (D) none of these

100
Number of rational terms in the expansion of (\/5 + %) is -

(A) 25 B) 26 c© 27 (D) 28

S n
If [p] =0 for p < q, where p, g € W, then Z[Zr] =

q r=0
A 20 (B) on-1 () 92n-1 (D) ZnCn
47\ 3(52-j) (x X
= , then —=
RN
(A) 11 (B) 12 (C) 13 (D) 14

14
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14.

15.

16.

17.

18.

19.

1 1 1 1
If i th + + + ... + — =
n€N& niseven, then 3= 70+ o T Y o e (n—1)111
2n—1
A 20 (B) ol (C) 2°n! (D) none of these

Let R = (5\/54-11)31 =I+f, where I is an integer and f is the fractional part of R, then R f is equal to -
A) 231 (B) 331 (C) 2¢2 (D) 1

10 1 1
The value of Z( 0][ 5 j is equal to -
— 14 —r

r

(A) 55C,, (B) 25C15 © 25(:10 (D) C,,
&+&+&+ ..... +his equal to (here C = 1°C)
1 2 3 11 r i
211 211 _ 1 311 311 _ 1

A) — B C) — D

()11 ()11 ()11 ()11
n n r

If 3, =255, then 27 equals - [JEE 98]
r=0 r r=0 r

A) (n-1)a B) n a_ Cna /2 (D) none of these

The last two digits of the number 3*® are -

A) 81 (B) 43 @ 29 (D) 01

SELECT THE CORRECT ALTERNATIVES (ONE OR MORE THAN ONE CORRECT ANSWERS)

20.

21.

22.

23.

24.

25.

If the coefficients of three consecutive terms in the expansion of (1 + x)" are in the ratio of 1 : 7 : 42, then
n is divisible by -
(A) 9 (B) 5 (C) 3 (D) 11

20
1
In the expansion of [% +4—] -

3
A) the number of irrational terms = 19 (B) middle term is irrational
the number of rational terms = 2 (D) 9" term is rational

)

®)

If (1 +x+ X2 + x3)100 =ay tax + a2x2 + o + aSOOXSOO’ then -
)
)
)

(
(
A) ag +a; t a; tag t...... + agq is divisible by 1024
B)aj +a, ta; t+....... taggy =a; tag o + 2999

(
(
(C) coefficients equidistant from beginning and end are equal
(

D) a; = 100
The number 101%%° — 1 is divisible by -
(A) 100 (B) 1000 (C) 10000 (D) 100000

If (9 + \/80)n = [+f where I, n areintegersand 0 <f< 1, then -

(A) T is an odd integer (B) I is an even integer
© (+HL-f=1 (D)1—f=(9—\/80)n
1 30
In the expansion of [XZ/ 5 _ —] , a term containing the power x!* -
Jx
(A) does not exist (B) exists and the co-efficient is divisible by 29
(C) exists and the co-efficient is divisible by 63 (D) exists and the co-efficient is divisible by 65

15
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26. The co-efficient of the middle term in the expansion of (1+x)*® is -
) 1.3.5.7......2n - 1)

n! 2n (B) 2nC:n
Q (n+1) (n+2) (n+3).... (2n-1) (2n) D) 2.6.10.14...... (4n-6) (4n-2)
1.2.30. (n-1)n 1.2.3.4...(0=1).n
O », R » A », »,

Que. 1 2 3 4 5 6 7 8 9 10
Ans. C A A () D B B A B C
Que. 11 12 13 14 15 16 17 18 19 20
Ans. B B C B () D B C D B,D
Que. 21 22 23 24 25 26
Ans. |(A,B,C,D|A,B,C,D| A,B,C| A,C,D| B,C,D |(A,B,C,D

16
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EXERCISE - 02 BRAIN TEASERS

SELECT THE CORRECT ALTERNATIVES (ONE OR MORE THAN ONE CORRECT ANSWERS)

1. The coefficient of x" (0 <r <n-1)in the expression :
X+2P !+ (x+22, (x+1) + x+28. (x+1) + ... +x+1)T s -
A) C(2-1) B) "C (2~-1) € C (2r+1) D) "C (2 +1)
2. fFl+x+x)®=a+ax+ax +... +a,.x*° then a +a, +a, + .. +a, s -
(A) even (B) odd & of the form 3n
(C) odd & of the form (3n—1) (D) odd & of the form (3n+1)
3. The co-efficient of x* in the expansion of (1 — x + 2x?)? is -
(A) 12C3 (B) 13C3 () 14C4 (D) 12(:3 +3 13(:3 + 14(:4
4. Let (1 +x?? (1 +x=A+Ax+AX+. .. If A, A, A, arein AP. then the value of n is -
A 2 (B) 3 © 5 D) 7
n -k, — X -
5. If kz:ll C, =*C, then
A) x=n+1 ; y=r B) x=n ; y=r+1
€ x=n ; y=r D) x=n+1; y=r+1
6. Co-efficient of ! in the expansion of (0 + p)" !+ (. + p)™ 2 (. +q) + (o + p)™ 3 (a0 + @)% +...... (a0 + @™~ ! where

a#—q and p#q is-

mc:t pt_qt mC:t I:)m—t_qm—t mC:t p1+qt mc:t I:)m—t_i_qm—t
Jtal) o relre) o cali) )
p—q p—q p—q p—q
7. The co-efficient of x*! in the expansion of (1 + x + x> + ...... +x)71 (% <1)is -
@ 1 B) -1 © 2 D) -2
8. Number of terms free from radical sign in the expansion of (1 + 3% + 7V7)10 g -
A 4 B) 5 © 6 D) 8
9. The value r for which (?O)(}5)+(§91)(i5)+ ....... +(80)(}5) is maximum is/are -
(A) 21 (B) 22 (€ 23 (D) 24

X n
10. 1If the 6™ term in the expansion of [E + g) when x = 3 is numerically greatest then the possible integral

value(s) of n can be -
A 11 B) 12 € 13 D) 14
11. In the expansion of (1 +x) (1 +y" (1 + 2, the sum of the co-efficients of the terms of degree 'r' is -

@& »°C, ® "C, © *C D) 3.2C
35 +§ 45-r) (x _
12. 6 “l 5 = y) then x - y is equal to -
(A) 39 (B) 29 (C) 52 (D) 40

S n

13. The value of Z:Z:“csscr is -
r=0s=1
r<s

A) 3" -1 (B) 3n+1 (C) 3» (D) 3(3" - 1)

17
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14. In the expansion of (Xs +3.27°% F\J -
(A) there appears a term with the power x2
(B) there does not appear a term with the power x?
(C) there appears a term with the power x 3
(D) the ratio of the co-efficient of x® to that of x=° is 3
15. The sum of the series (1 +1).1! + (2 +1).2! + (3 +1).3! + ..... +(n +1).n! is -
(A n+1) . (n+ 2! B) n.@n+1) Q) (n+1) (n+ 1) (D) none of these
3n
16. The binomial expansion of [Xk + 7) , n € N contains a term independent of x -
X
(A) only if k is an integer (B) only if k is a natural number
(C) only if k is rational (D) for any real k
17. Letne NIf(l+x=a +ax+ax’+ . ... +ax"and a ,, a ,, a , are in AP, then -
(A) a, a, a, are in AP B) a, a, a, are in HP
€ n=7 D) n=14
18. Set of values of r for which, ®C_, +2.C | +¥C > *C_ contains -
(A) 4 elements (B) 5 elements (C) 7 elements (D) 10 elements
Que. 1 2 3 4 5 6 7 8 9
Ans. A,B B B B C B,C B,C,D
Que. 11 12 13 14 15 16 17 18
Ans. B,C,D B D A,C

18
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EXERCISE - 03 MISCELLANEOUS TYPE QUESTIONS
FILL IN THE BLANKS
1. The greatest binomial coefficient in the expansion of (@+b)" is given that the sum of all the

coefficients is equal to 4096.

2. The number 7Y% when divided by 100 leaves the remainder
15
3. The term independent of x in the expansion of {Xz + ;} is
4. If I+x+x + ... T xPP=atax tax to. +ta X® then at2a,t 3a, ...+ npa_ = ___
5. f 1+x)Q+x+x)1+x+x2+x) ... Q+x+x2+x3+ ... +xX) = a,tax+ax’tax’t ... +a X"

then Z @: has the value equal to
r=0

8
1
6. If the 6" term in the expansion of the binomial {8—/3 + x”logy, X} is 5600, then x =
X

7. QIT+x))Q+x+x) 1 +x+x®+x% ... 1+x+x2+ ... + x1%)  when written in the ascending power of

x then the highest exponent of x is

MATCH THE COLUMN
Following question contains statements given in two columns, which have to be matched. The statements in
Column-I are labelled as A, B, C and D while the statements in Column-II are labelled as p, q, r and s. Any given
statement in Column-I can have correct matching with ONE statement in Column-II.

N
1. ( Column-I Y Column-II
) (n+1)"
A) | @2n+1) 2n+3) 2n+5) ....... (4n—1) is equal to (p) o
B S,2C 3.6 G equlto @| n.2.@-1
CO Cl C2 Cnfl
here C_ stand for "C .
(4n)! n!
€| F(C,+C)(C,+C)(C,+C) ...... (C_,+C) (r) 2" (2n)! (2n)!
=m.CCC,...C |, then m is equal to
n(n+1)
(D) | If C are the binomial co—efficients in the expansion of (s) 5

(1 + ), the value of » > (i+j)C,C, is

i=1lj=1

ASSERTION & REASON

These questions contains, Statement I (assertion) and Statement II (reason).

(A) Statement-I is true, Statement-II is true ; Statement-II is correct explanation for Statement-I.
(B) Statement-I is true, Statement-II is true ; Statement-II is NOT a correct explanation for statement-I
(C) Statement-I is true, Statement-II is false

(D) Statement-I is false, Statement-II is true

1. Statement-I : Coefficient of ab8c3d? in the expansion of (a + b + ¢ + d)14 is 180180

Because

Statement-II : General term in the expansion of (a; + a, + ag + ..... +a )"

= Z s ajlay?..ap" | where ny + n, + n, + +n_ =n
n;!nglngl....n ! 172 moe 1 2 37 m :

(A) A (B) B @ C (D) D

19
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Statement-I : If q = 3 and p + q = 1, then »r ®Cp'q®®" =15 x%:S
r=0
Because

Statement-II : If p + q =1, 0 < p <1, then Zr "C,p'q" " =np

r=0
(A) A (B) B Q) C (D) D
Statement-lI : The greatest value of 4OCO . 6OCr + 4OC1 . 60Cr_1 ........ 40C40 . 60Cr_40 is 100C50
Because

Statement-II : The greatest value of 2nCr, (where r is constant) occurs at r = n.

(A) A (B) B (C) C (D) D

_n n+1 n+2 2n x+1 P
Statement-I : If x = "C__; + Coq ™ Coop o + “"C _;, then onal is integer.
Because

Statement-Il : "C, + "C,_; = "+1C]r and "C, is divisible by n if n and r are co-prime.
(A) A (B) B (C) C (D) D

COMPREHENSION BASED QUESTIONS

Comprehension # 1

2n

If n is positive integer and if (1 + 4x + 4x2)" = Zarxr , where a''s are (i = 0, 1, 2, 3, ..... , 2n) real
r=0

numbers.

On the basis of above information, answer the following questions :

n
The value of 2 Z ag, is -

1.
r=0
Ao -1 (B)y o + 1 (C)o" - 2 (D) 9" + 2
n
2. The value of 2 ZaZr—l is -
r=1
A)9n - 1 (B) 9" + 1 (C) 9n - 2 (D) 9 + 2
3. The value of a, qis -
(A) 22n (B) (n - 1).2%n (C) n.22n (D) (n + 1).22n
4. The value of ag is -

(A) 8n (B) 8n? - 4 (C) 8n? - 4n (D) 8n - 4
MISCELLANEOUS TYPE QUESTION ANSWER KEY EXERCISE-3
e Fill in the Blanks

1.12C, 2.43 3.3003 4. nz—p(p+1)n 5. (n+1)! 6. x = 10 7. 5050
e Match the Column

1. (A=), B)—(s), (C)=>(p), (D)—>(q)
e Assertion & Reason

1. C 2. D 3. C 4. A
e Comprehension Based Questions

Comprehension # 1 : 1. B 2. A 3. C 4. C

20
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EXERCISE - 04 [A] CONCEPTUAL SUBJECTIVE EXERCISE
1. If the coefficients of (2r + 4)", (r - 2)* terms in the expansion of (1 + x)'® are equal, find r.
2. If the coefficients of the r", (r +1)" & (r + 2 )" terms in the expansion of (1 + x)!*are in AP, find r.

10 8
1 _
3. Find the term independent of x in the expansion of : (a) [\/g—i- ﬁ} (b) [Exl/s + X 1/5}
X

4.  Prove that : "'C + "*C+ "3C +.... +C="C_,.
5. f9C . x(1-x*+2.%%,x*(1-x®+3%,x*(1-x%+ ... +40. *C, x* = ax + b, then find a & b.
6. If "*IC,+2(C,+73C, +C, + ... +rC) =12+ 22+ 3+ .. + 1002, then find n.

7. Which is larger : (990 +100%) or (101)%.

4
8.  Show that ?C_ + 2. °?°C_+ ?C_>—— neN, n >2
n n " n+1
9. Find the coefficient of x?in the expansion of :
(@ (1 +x+x2+x3)U b) (2 -x+ 3x%)°

10. Find numerically the greatest term in the expansion of :

3 1
(@) (2 + 3x)°when x =5 b) (3 - 5x)® when x “z

10
2
11. Prove that the ratio of the coefficient of x!° in (1- x?!° & the term independent of x in (X —;] is 1:32.

(32 1)
12. Find the term independent of x in the expansion of (1+ x +2x3) L o 3%
13. Prove that chk sin Kx. cos (n - Kjx = 2" sin nx.
k=0
14. Find the coefficient of :
(@) x° in the expansion of (ax?+ bx + c¢)°. (b) x%y®z* in the expansion of (ax - by + cz)°.

(c) a’bdc'd in the expansion of (@ — b — ¢ + d)!°.

20 (9 25(30) 70
15. (a) Z( O]( 30 ]:XCy , then find x, y. (b) Prove that : Z( J(25_J=100C25

olr \25-r r=0\ T

to. v (1100

25
17. Prove that : Z(—l)r (30](220 ]: 0
-r

r=0 r

1122 n—-1 n _ 2n-1
18. Prove that : &y 42 n-2

21
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Prove the following (here C = "C) (Q. 19 to 26) :

B (2n)!
19. CC,+CC,+ CC,+...... + Cnrlcn—m

2n!
20' COCr+C1Cr+1+C2Cr+2+ ....... +Cn7rCn = n
(n=r)l(n+r)!
21 C2+ C2+ C2+ +C2_(2n)'
. 0 L S S
-1)'(n-1)!
99 Cy=C +C,—Cy 4o t(-1y.c, =D
rl(n—-r-1)!

23. C,+ 2C,+ 3C,+ ...... +n. C, -n, 21

24. C,+ 2C+ 3C,+...... + (n +1) C= (n + 2) 2!

C, C C 2mt 1
25. C,o+—L+—=24. ... =
5 "2 3 n+l n+1
C, 2C, 3C, nC, nn+1)
26. —t———+—+.... + =
c, C, G, C., 2
1 _2n+2 1

1
27. Prove the identity e +

r

2n+1 - 2 .
"IC,., 2n+1°?C,

28. If1l+x)=C+C.x+C.x*+..+C_.x¥and C + 2C, + 3C, +....+ 14C,_= a2’ + c, then find a+b+c.
0 1 2 15 2 3 4 15

301(30 301\(29 30\(28 30)\(15
. 218 —ol4 it I | R -
29. Evaluate : (O j(lS] 1 14 + 2 |13 151l o

CONCEPTUAL SUBJECTIVE EXERCISE ANSWER KEY EXERCISE-4(A)
1. r=6 2. r=50r9 3. (@ T3=% ) T,=7 5.a=40, b=0 6. 100
7.3" 17
7. 101%° 9. (a) 990 (b) 3660 10. (@ T, = 2 (b) 455 x 32 12. 51
14 .(a) 84b°c® + 630ab%c* +756a%b%c® + 84asc® ; (b) -1260.a%b%c* ; (c) -12600
30
15(@ x=50y=25 28. 28 29. 15
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EXERCISE - 04 [B] BRAIN STORMING SUBJECTIVE EXERCISE

2n 2n
1. If Zar(x -2) :Zbr(X—g)r & a, =1 for all k > n, then show that b = **'C_,
r=0

r=0
2. Prove the following :
0 if n is odd
@ Cl-Cl+C -Cl+...+(-1)C2 = s
(=1)*"* "C,,, if n is even
n+1)2n)!
(b) 1.C2+3.C2+5C2+..... +2n+1)C %= %

x 2\"
3. (a) Find the index n of the binomial (g+g) if the 9% term of the expansion has numerically the greatest

coefficient (n eN).

(b) For which positive values of x is the fourth term in the expansion of (5 +3x)!°is the greatest.

4. Ifa,a,a, ... be the coefficients in the expansion of (1 + x + x%"in ascending powers of x, then prove that :
_ + — =
(a) a2, - aa, taa, -~ ... =0
- + - + =
(b) aa, =~ a,a," aa, ~ ....... a, ,a, =a_ ora,
= = = 3. = a+ ata-+ . =a +a-+ + = a+ a-ta-+
(c) E =E,=E, = 3", where E = a+ atat ....... ; E,=a tata, fo. & E, = a,+ a;ta t.......

5. Provethat : 12. C + 22 C, + 32C, + 4% C, +....4n +1)2 . C= 2°2(n +1) (n + 4).

3°

L 2 3 4 n+2 n+2
6. If (1+ x)" = Z:C,.Xr then prove that ; 2°Co +2 o + 2 Gy + 277C, _37"-2n-5

r=0 1.2 2.3 3.4 +(n +1)n+2) (n+1)n+2)

Zr: n+i) n+r+1 [ n
7. Prove that : <l k1 k1

e +
8. Prove that : Z[p][ d .]:[p q]’ p, 9 € N; p, q are constants.
Ui )\n+j p+n
" n—1)n 2n-1
9. Prove that : ;(n—rJ(r]_(n—lj
&_’_&_‘_&_‘_&_‘_ + C“ — 1+n' 2n+1
10. Prove that =5 ¥ 75m 7 m T e n+2 (m+ln+2)
1 2 3 4 (=1)""'n 1
11. P that : ="C,—="C,+—"C,—="C, +..... +——-"C =
rovefiab ty Ty ety sty e n+l " n+l
(4n-1)!

12. Prove that : (¥C 2 +2. (®C,2+3.(2"C,)? +..... +2n.(*C,)? =

BRAIN STORMING SUBJECTIVE EXERCISE | ANSWER KEY EXERCISE-4(B)
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EXERCISE - 05 [A] JEE-[MAIN] : PREVIOUS YEAR QUESTIONS

1. The sum of the coefficients in the expansion of (x + y)" is 4096. The greatest coefficient in the expansion
is- [AIEEE 2002]
(1) 1024 (2) 924 (3) 824 (4) 724

10.

11.

If for positive integers r > 1, n > 2 the coefficients of the (3r)th and (r+2)th powers of x in the expansion

of (1+x)2™ are equal, then- [AIEEE 2002]
(1) n = 2r (2) n = 3r (3 n=2r +1 4 n=2r -1
If (1 +x)n =Cy +C1x+C2x2 +...+..C,x" | then C—1+&+&+...+ﬁ= [AIEEE-2002]
Co G G Cha
n(n-1 n(n+2 n(n+1 n-1)(n-2
(n-1) 5 1l0+2) RRICESY 4 (-1(0-2)
2 2 2 2
256

The number of integral terms in the expansion of (\/§+§@) is- [AIEEE 2003]
(1) 32 (2) 33 (3) 34 (4) 35

The coefficient of the middle term in the binomial expansion in powers of x of (1 + ax)* and of

1 - ocx)6 is the same if o equals- [AIEEE 2004]
5 ) 10 4 3 o3

M -3 @ ® T @

The coefficient of x" in expansion of (1 + x)(1 — x)" is- [AIEEE 2004]
(1) (n - 1) (2) (-1 (1-n) (3) (<11 (n -1)2 (4) (-1)"In

If the coefficients of rth, (r + 1)th and (r + 2)t" terms in the binomial expansion (1 + y)™ are in A.P., then
m and r satisfy the equation- [AIEEE 2005]
(1) m2 - m (4r - 1) + 442 + 2 =0 2) m2-m@r+1)+42-2=0

(3) m2 - m (4r + 1) + 4r2 + 2 = 0 (4) m?2-m@r - 1)+ 42-2=0

11 11
1
If the coefficient of x7 in {ax2 +(biﬂ equals the coefficient of x7 in {ax—(—zﬂ , then a and b satisfy

X bx

the relation- [AIEEE 2005]
(1) ab = 1 (2)%=1 3)a+b=-1 @) a-b-=1
For natural numbers m, n if (1 — y)™ (1 + yy* =1 + ay + a2y2 +o , and a; = ag = 10, then (m, n)
is- [AIEEE 2006]
(1) (45, 35) (2) (35, 45) (3) (20, 45) (4) (35, 20)
The sum of the series 20CO - 20C1 + 20C2 - 2OC3 + o — + 20C10 is - [AIEEE 2007]

1
1) 5 20Cy, 2 0 (3) -20C,, @) 2°cy,

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

b
[AIEEE 2007]
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13.

14.

15.

16.

17.
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n

Statement -1 : Z(r +1)"Cr :(n+2)2“'1
r=0

Statement-2 : i(r+1)“crx'= (1 + x)nx (1+x) ™! [AIEEE 2008]
(1) Statement —i:Ois false, Statement -2 is true

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

(3) Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1
(

4) Statement-1 is true, Statement-2 is false

The remainder left out when 82" — (62)?""! is divided by 9 is :- [AIEEE 2009]
(1) 7 (2) 8 (3) 0 4) 2
10 ; o 0
Let S, =>i(j-1)"C;, S, =2 j'°C; and S, =) { C, . [AIEEE-2010]
=1 j=1 =1

Statement-1 : S, = 55 2°.

Statement-2 : S, = 90 2% and S, = 10 25
1
2

3

Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.
Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for statement-1.

(1)
2
(3) Statement-1 is true, Statement-2 is false.
(4)

4) Statement-1 is false, Statement-2 is true.

The coefficient of x7 in the expansion of (1 - x - x2 + x3)¢ is :- [AIEEE 2011]
(1) -144 (2) 132 (3) 144 (4) - 132

If n is a positive integer, then (ﬁ + 1)2n - (\/g - 1)2n is : [AIEEE 2012]
(1) a rational number other than positive integers (2) an irrational number

(3) an odd positive integer (4) an even positive integer

10
x+1 x—1 ] .
is : [JEE (Main)-2013]

The term independent of x in expansion of ( -
X2/3—X1/3+1 X—X1/2

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

PREVIOUS YEARS QUESTIONS ANSWER KEY EXERCISE-5 [A]
Que.| 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15
Ans 2 3 3 2 2 1 2 1 3 2 4 3 1
Que.| 16 | 17

Ans 2 3
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EXERCISE - 05 [B] JEE-[ADVANCED] : PREVIOUS YEAR QUESTIONS
(ny [ n (n )
1. (a) For2<r<n, +2 + = [JEE 2000, (Screening ), 1+1M]
er Lr —IJ Lr —ZJ S
(n+1) 2(n+1\ 2(n+2\ (n+2)
A) kr—lJ B) Lr+1J © L r J (D)k r J
(b) In the binomial expansion of (a - b)", n > 5, the sum of the 5" and 6" terms is zero, Then % equals -
A n-5 B n—4 c 5 D 6
()6 ()5 ()n—4 ()n—5
2. For any positive integers m, n (withn > m), letL " J = "C_ . Prove that :
m
(n) (n-1) (n-2 (m) (n+1)
LJ LmJJerJJr """" +ka_Lm+1J
Hence or otherwise prove that, [JEE 2000 (Mains), 6M]
(n) (n-1) (n-2) (m) (n+2)
LmJ+2L mJ +3k m J T +(n_m+1)LmJ:km+2J
1oy(20)
3. The sum Zk Jk J (where[ J: 0) if p < qis maximum when m is - [JEE 02(Screening ), 3M]
i J\m-i q
(A) 5 (B) 10 (C) 15 (D) 20
4. (a) Coefficient of t?* in the expansion of (1 + t3)!2 (1 + t12) (1 + t*) is - [JEE 03, Screening , 3M out of 60]
(A) *C, + 2 (B) *C, + 1 (©) *C, (D) none
(b) If n and k are positive integers, show that [JEE 03, Mains 2M out of 60]
n n n n-1 n n-2 n n-k n
2(0) () 2(0) ()+20) (o) () (V)= 00
0 k 1 k-1 2 k-2 k 0 k
5. If n,r € N and "’1(:r =(k?-3) °C.) then k lies in the interval -
[JEE 04, Screening, 3M out of 84]
@) [—V3, V3] B) (2, =) © [V3, «] o (V3 2]
. 30)(30 30)(30 +30 30 +30 30 ' n _ne
6. The value o o Il10 1 11 9 1o 20 30 , is where r r
[JEE 05, Screening, 3M out of 84]
@) 30c, B) ©0c,, (€ 3lcyy or 3lcy, D) 30c,
7. Forr =0, 1,....,10, let A, B, and C_ denote, respectively, the coefficient of X" in the expansions of (1+x)10,
10
(1 +x)* and (1 + x)*. Then Y A (BB, —C,yA,) is equal to - [JEE 10, 5M, -2M]
r=1
(A) B, - C,, (B) Ay (Bl —Ciphyy) (O 0 (D) C,, - By,
8. The coefficients of three consecutive terms of (1 + x)"” are in the ratio 5 : 10 : 14. Then n =

PREVIOUS YEARS QUESTIONS ANSWER KEY EXERCISE-5 [B]

1.

[JEE-Advanced 2013, 4, (-1)]

@D; (bB 3. C 4. (@ A 5.D 6. A 7. D 8. 6
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