Binomial Theorem

INTRODUCTION

Any algebraic expression consisting of only two
different terms is known as binomial expression. The
terms may consist of variables x, y etc. or constants
or their mixed combinations.

For example: 2x + 3y, 4xy +5 etc.

Terminology used in binomial theorem :

Factorial notation : [n or n! is pronounced as
factorial n and is defined as

n(n-1)(n-2)........ 3.21 ; ifneN
n! = 1 ; ifn=0
Note:n!=n.(n-1)!;neN
Mathematical meaning of "C_: The term "C,
denotes number of combinations of r things
choosen from n distinct things mathematically,

n!

C.= (n—-1)!r!>

neN,reW,0<r<n

Note : Other symbols of of "C are Gl) and C(n, ).

Properties related to "C :

(1) nCr — “Cn,r

Note : If "C ="C = Eitherx=y or x+y=n
(i) "C,+C,_, =""'C,

o c, n-r+l
(iii) "C = r

, n_ . _nm-D
(iv) “Cr:? “IC = . C =

n(n-1)(n-2)......... (n—(r-1)
- r(r=1)(r-2)....2.1
(v) If n and r are relatively prime, then "C_is
divisible by n. But converse is not necessarily
true.
BINOMIAL THEOREM FOR POSITIVE INDEX
Binomial theorem gives a formula for the expansion
of a binomial expression raised to any positive integral
power. In general for a positive integer n
(x+y)y="Cx"+"C x"'y' +"Cx"?y*+ ... +"C x°",

n~ _ 0l
Y (n-1)!r!

forr=0,1,2,....... , nis called binomial coefficient.

where

Observations :

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

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

(¢) The binomial coefficients of the terms
("Cpp"C . ) equidistant from the beginning and
the end are equal.

Proof of binomial theorem
The Binomial theorem can be proved by mathematical
induction
Let P(n) stands for the mathematical statement
(xt+ay=x"+"C x"'a+"C,x"?a’+ ... +'C x""a'+..+a" (i)
Note that there are (n+ 1) terms in R.H.S. and all the
terms are of the same degree in x and a together.
Whenn=1,L.H.S.=x+a andR.H.S.=x+a (there are
only 2 terms)
.. P (1) is verified to be true
Assume P(m) to be true
ie,(x+a)"=x"+"C x™'a+"C,x"™?a,+..+"C x""a'+...+
am ...(ii)
Multiplying equation (ii) by (x + a), we have
(xta)"(x+a)=(x+a) {x"+"C x"'a+"C,x"?a*+..... +mC
X™rat+ ... tam}

e, (x+a)™" =x"" +("C, +1)x"a+("C, +"C)x""'a’ +...

...... +(MC, +™C,_)x™ a4 2™
=x" @D C x™ a+ TV C x™ tat+
+mCox™rat L amt! (iii)

(using the formula"C_+"C_ ="V C))
Equation (iii) implies that P (m+ 1) is true and hence
by induction P (n) is true.

Alternative method

By choosing x from all the brackets we get the term x".
Choosing x from (n — 1) factors and ‘a’ from the
remaining factor we get x"~' a. But the number of
ways of doing this is equal to the number of ways of
choosing one factor from n factors (i.e.,)"C, . Choosing
x from (n — 2) factor and a from the remaining two
factors, we get x "~ 2 a>. But the number of ways of
doing this is equal to the number of ways of choosing
two factors from » factors. i.e., "C,. Finally choosing
‘a’ from all the factors we get the term a.

S(xtay=xt+rC xma+rC xmPa’+ L +C xraT L +an



SOLVED EXAMPLE

Example-1
The value of

(18 +7° +3.18.7.25)
3°46.243.2+15.81.4+20.27.8+15.9.16 +6.3.32 + 64

18

Sol. The numerator is of the form
a’+b*+3ab(a+b)=(a+b)’ wherea=18andb=7
- Nr=(18+7)*=(25)%.
Denominator can be written as
3°+°C,.3°.2'+°C,.3% 22 +°C,.3°2° +
°C,3%.2* +°C,3.2° +°C,2°=(3+2) =5°=(25)
Nr_ (@25,
Dr (25)°
Example-2
e
E X——
xpand ( xj
1 -1 -1y
Sol. (x——j =6C0x6+6C1x5( j+6C2x4( )
X X X

1Y -1y
+6C3x3 (—j +6C4x2 (—)
X X
5 6
+6C5x(_—1) +6C6x0 (_—lj
X X

=x"—6x“+15x2—20+%—%+L6
X X X

GENERAL TERM IN THE BINOMIAL EXPANSION
The general term in the expansion of (x +y)" is (+ 1)®
term, givenby ¢ | ="C x""y"wherer=0,1,2...... n.

. Every term in the expansion is of n'" degree in variables
xand y.

. The total number of terms in the expansionis n + 1.

. Binomial expansion can also be expressed as
(x+y)" =) "Cx"Ty"

r=0

. The binomial coefficients of the expansion equidistant
from the beginning and the end are equal. In other
words"C ="C .

. TERM INDEPENDENT OF x : Term independent

of x contains no x ; Hence find the value of r for which
the exponent of x is zero.

SOLVED EXAMPLE

Example-3

20
1
Find the 11" term in the expansion of [3)( - J .
X3

Sol. The general term
20 20 1Y
=t =(-1)"C,(3x)" | —=
+1 ( ) ( ) (X\/gj
For the 11th term, we must take »= 10
Lo
10 20 20-10
oty =t = (-1 C,o(3x) [—j
11 =tig =(=1) 10 3
10
=20C10310 <10 1 N :20C10 (\/g) :20C10 3
()
Example-4
9
. . (3.2 1
Find the term independent of x in | =X ——
2 3x
9—r r
Sol Th Iterm="C Eaill |
ol. e general term =" | — ™
9-2r
—(-1) °c, 329% K183
The term independent of x, (or the constant term)
corresponds to x'*7" being
x* or 18-3r=0 = r=6
.. the term independent of x is the 7% term and its
value is
6 0. 312 o 37 987 1 7
(-1) ICe— = Cig="——F5=72
29-6 22 321 (6 18
Example-5
Find the coefficient of x”in the expansion of
11
(ax2 +LJ
bx
1 11
Sol. In the expansion of (axz +b_xj , the general terms
is
1 r all—r
_ IIC aXZ 11-r _ :ll C . 'X22—3r
T.., (ax7) (bxj o
putting 22 —-3r=7= 3r=15=r=5
6
n~ @ 7
T6: CS E.x

11
.. . 2 .
Hence the coefficient of x’ in (ax +—j 1S

11(:5 aéb—S.



Example-6

Sol.

Find the number of rational terms in the expansion of
(91/4 + 81/6)1000.

The general term in the expansion of (94 + 816)1000 jg

1 1000-r 1 r 1000-r
T 1:1000Cr 94 g6 _1000 Cr3 2 92

The above term will be rational if exponent of 3 and 2

. . 1000—-r .
are integers. i.e. > and 5 must be integers
The possible set of values ofris {0, 2,4, .......... 1000}.

Hence, number of rational terms is 501

MIDDLE TERMS OF THE EXPANSION

In the binomial expansion of (x + y)”

WHEN n IS ODD

There are (n + 1) i.e. even terms in the expansion and
hence two middle terms are given by

- n-1
tig="C6C,4X2y? forr=—ro
P 2

n-1 n+l n+l
and this = CpuX?2y? forr:T
2 2

WHEN n IS EVEN
There are odd terms in the expansion and hence only
one middle term is given by

n
t. ="C,,x"2y"? forr=—
—+1 2

2

Note : The greatest binomial coefficient in the

expansion is always the binomial coefficient of middle
term/terms.

Example-7

Sol.

Find the middle term in the expression of (1—2x-+x2)".
(A=2x+x3)"=[(1-x)*"=1-x)™

2n
Here 2n is even integer, therefore, (7 + 1} th

i.e. (n+ 1)"term will be the middle term.

Now (n+1)"termin (1 —x)*=>"C (1) (=x)"
_@m)!
~ nln! ( X)

= 2nCn (_X)n

Example-8

Sol.

Y
Find the middle term in the expansion of (37{ - ?j

Y
The number of terms in the expansion of (37{ 6

is 10 (even). So there are two middle terms.

9+1 9+3

ie. (TJ th and [Tj th two middle terms. They

are givenby T, and T,

3 4
9 51 X
L T,=T,,, = Ci(%) [—?J

4+1

o 25 Sizm. 3 X7 _ 189 17
CA3X 6" "1234 23 T g

3 15
and Ts =Ts,, = 9C5(3X)4 (%J :*9C434.x4);—5

9876 3* L, 21
= S X =X
1234 2°3 16

Example-9

Sol.

10
3 X
The term independent of X in h(ﬁj + \/; } is

General term in the expansion is
10—r

r

> — 3r 5-r
10 X |2 3 2 10 10 3
o2 () ent A

2 2

3r
For constant term, 5= 10

=T =3 which is not an integer. Therefore, there

will be no constant term.

Example-10

Sol.

If the coefficient of (27 + 4)" term and (» — 2)" term in
the expansion of (1 +x)'® are equal, find 7.

Since coefficient of (2r +4)®" term in (1 +x)="13C
Coefficient of (»—2)" term="*C __

2r+3°

- 18C2r+3 _ mCF3
= 2r+3+r-3=18
= 3r=18

= r=0.



GREATEST TERM IN THE EXPANSION

The numerically greatest term (absolute value) in the
expansion of (1 + x)" is determined by the following
process:

Let ¢, be the numerically greatest term,
then|z |<|t, |=]t ]
t, n—r+l1
Considering|t+l|21:>| X >1
n—-r+l1
IX[21= (n—r+1)|x|>r
:ré(n+l)ﬂ @)
I+ x|
t 11
Also P2 1= s 1= 412 (n-1) | x|
r+2 n-rx
n|x|-1
o r>——
1+ x|
| x|
r>(n+l -1 i
= ( )1+|x| ....(ii)

Thus from (i) and (ii) for z_, to be the greatest term,

| X1
r<mandr>m—1 where m=(n+1) 14X
For expansion of (a+b)"
n+1

Case -1 When 14| 2| is an integer (say m), then
b

(i T.>T whenr<m(r=1,2,3..,m-1)
ie. T,>T,T,>T,....... ,T.>T
(i) T, =T, when
r=m
ie. T =T
(i) T, <T, when
r>m(r=m+1,m+2,...... n)
ie. T <T T .<T

m+l > T m+3 m+2

Conclusion:

n+1

When is an integer, say m, then T  and

a

b

T _ will be numerically greatest terms (both terms

m+1

are equal in magnitude)

1+

Case-1I
When n+l is not an integer (Let its integral
1+ 2
b

part be m), then

n+l
@i T,>T whenr< “Tal (r=

1,2,3,...,m-1, m)
I+ —
b
1.e. T,>T ,T,>T,, e T, >T,
@) T, <T whenr> n+l (r=m+1,m+2,....n)
1+‘ a‘
b
ie. T <T . ,T . <T ., ,T ., <T,
Conclusion:
n+l . . .
When is not an integer and its integral
1+ 2
b

partism, then T . will be the numerically greatest
term.

Note : (i) In any binomial expansion, the middle
term(s) has greatest binomial coefficient.

In the expansion of (a + b)"

If n No. of greatest Greatest binomial

binomial coeff. coefficient
Even 1 "sz
Odd 2 “C(nfw2 and “C(nﬂ)/2

(Values of both these coefficients are equal )

(ii) In order to obtain the term having numerically
greatest coefficient, puta=b =1, and proceed
as discussed above.

n
X
In general, for the expansion (a + x)" or a" (1 + ;j

Ix/a

we can consider m = (n+1) )
I+|x/a]

SOLVED EXAMPLE

Example-11

Sol.

t,+1]  7C4T(3x)"  8-r3x 8-r

Find the greatest term in the expansion of (4 + 3x)’

X=—
when 3

Here the greatest term means the numerically greatest
term.

sincex =2/3

|t | TeadTeoT o 4

Now |tr+1|2|tr|if8—r22r or §2r

This inequality is valid only for »=1 or 2
Thus forr=1,2; |t
for r=3,4;1t . [|<[t]

[>|t, | and

[l <ltz

<[ts|>|ta]> Jts|> ooveeee

2
greatest term = | t, |='C,4°.(3x)” where x= 3

=21x4°x22=86016



SUMMATION OF SERIES INCLUDING BINOMIAL
COEFFICIENTS

In the binomial expansion of (1 +x)", let us denote the
coefficients

"C,, "C, "C,, ... , "C_,....., "C,_ by
C,,C,C,,...... ,C oy , C respectively.

The sum of the binomial coefficients in the expansion
of (1 +x)"is2":

(1+x)=C,+Cx+Cx*+........ +C x"
Putting x =1

2'=C,+C +C,+......+C )
or Zcr =2"

r=0

The sum of the coefficients of the odd terms in the
expansion of (1 + x)" is equal to the sum of the
coefficients of the even terms and each is equal to
2n -1

Since (1+x)'=C,+Cx+Cx*+Cx’+....... +Cx"
Putting x =—1,
0=C-C+C,~-C,+......+(=1)y'C,

and 2"=C,+C +C,+C +......+C {from(i)}
Adding and subtracting these two equations, we get
2"=2(C,+C,+C,+...... )
and 2"=2(C,+C,+C,+....)
C,+C,+C+...... =C+C+C+...=2""

sum of coefficients of odd terms = sum of coefficients
of even terms = 2!

Some Results on Binomial Coefficients

@ C,+C +C+ e +C =20

® C,+C,+C,F e =C,+C,+C + =20
(2n)!

© C2HC2HC7+ . +C2="C,= o1
(2n)!

@ C,CHC.C #C,.C o+ 4C L C= 1 pin— 1)

Remember : (2n) !=2"n![1.3.5.......2n—1)]

SOLVED EXAMPLE

Example-12

Prove that the sum of the coefficients in the expansion
of (1+x—-3x*)*is—1.

Sol. Putting x = 1 in (1 +x — 3x?)*'%, the required sum of
coefficients
— (1 +1— 3)2163 — (_1)2163 =_1.
Example-13
If the sum of the coefficients in the expansion of
(ax* —2x + 1)* is equal to the sum of the coefficients
in the expansion of (x — aty)*, then find the value of ..
Sol. Sum of the coefficients in the expansion of
(ox?=2x+1)%»
= Sum of the coefficients in the expansion of
(x—ay)*
Puttingx=y=1
(a_ 1)35 — (1 _ a)35
= (a-1)¥==(a-1)*
= 2(a-1)*=0
a—-1=0 soa=1
. Differentiation can be used to solve series in which
each term is a product of an integer and a binomial
coefficient i.e. in the form k. "C..
Example-14
Show that3.C +7.C +11.C,+ ...+ (4n+3)
C,=(2n+3)2~
Sol. This problem can be done be differentiating the
expansion of x*(1 + x*)" and putting x = 1.
¥ (1+x)=x(C,+ Cx*+ Cx*+ ...+ Cx™)
=Cx’+Cx +Cx'"+ ...+ Cx"”
Differentiating we get,
= 32 (1+x*)+x3n (1 +xY)14x3
=3x°C,+ 7x°C + 11x"°C,+ ...+ (4n + 3" C
Now substituting x = 1 in both sides.
= 3C,+7C +11C,+...... +@n+3)C,
=3(2")+4n (2)'=(3+2n)2"
Example-15
Show that
C,-2.C,+3.C,-4.C,+...+(-1)"'n.C =0.
Sol. The problem can be done by differentiating the

expansion of (1 + x)" and then putting x = —1.

2" Method :

LHS. ="C -2."C,+3."C,—...+ (-)"".n."C_
=n{l-0VC +0IC-"'C+. .. +D)"'DC )
=n(l-1)"'=nx0=0



. Integration can be used to solve series in which each
term is a binomial coefficient divided by an integer

C
i.e. in the form . L

Example-16
Show that
(n+1) _
2.C, + 2 S pC, oG 3
2 3 n+1l n+l1

Sol. Integrating the expansion of (1 +x)” between the limits

0to2.

2 2

j(l +x)"dx = j(co +Cx+..+C x")dx
0 0

2 2 n+l |2

n+l
A+ =Cox+C1X7+...+C“

n+l

n+1

0 0

3 3(n+1) _ 1

=2.Cy+ 22.%+ 23.%+....+ it G

n+1 n+1

2" Method : LHS.

= — :—1 {(nH)Cl.Z CLY (j2.22 40+ C3_23 4. 4D Cn+1'2(n+l)}

_ 1 1{1+(n+1) 2 4 (n+D) C2.22 4 4D Cn+l'2(n+l) _1}
n+

1
= 1+2)"1 -1
(n+1) {( ) }
. Product of two expansions can be used to solve some
problems related to series of binomial coefficients
in which each term is a product of two binomial
coefficients.

_3n+1_1
n+l

Example-17
If(1+x)=C+Cx+Cx*+..... +C x" then prove that
22 (C + Cj)2 =(n-1)>"C, +2

0<i<j<n

Sol.

LHS XX (G+C))’ =(C,+C y+(C,+C)y+

0<i<j<n
..... +(C,+C ) +(C,+C)2+(C,+C)+..+(C,+C)
+(C,+C)+(C,+C P +.+(C,+C )2 +..+(C, +CY

=n(C2+C2+C2+.......... +C2)+ 2 ngingn GC;
!
—p2n C, +2. y2nl 2n!
2.n!n!

=n.2C_+2%-5C =(n-1).>C +2*=RH.S.

IMPORTANT RESULTS

If (\/1; + Q)n =1+f where I and n are positive

integers, n being odd, and 0 <f'<1, then show that

(+f)f=k"whereP—Q*=k>0and \/P —Q<]1.
Proof. Given \/P —Q <1

0<HP-Q)r <l

Now let (\/F—Q)n =f'where0<f <1

1+f—f'=(P+Q" (VP -Q)’

RHS contains even powers of /p (" 7 is odd)

= RHS s an integer

Since RHS and I are integers,
f—f is also integer.
= f-f=0

v -l<f-f <1

or f=f

S +Df =1+ D' =P +Q)"WP-Q)" =(P-Q%)" =k"

If (\/F + Q)n =1+f where I and n are positive
integer, n being even, and 0 < f<1, then show that
I+ (1-H=Kk whereP—Q*=k>0and \/P - Q<]1.
Proof : If n is an even integer then
(VP+Q) +(/P-Q)" =1+ +f'

Hence LHS and I are integer.
f+ { is also integer.

= f+f=1 --0<f+f<2
f=(-19
Hence

1+ (1-f) =1+ D' =P +Q" (VP -Q)’
= (P _QZ)n:kn.
SOLVED EXAMPLE

Example-18

If (2 + \/g )ﬂ =1+1f wherel and n are positive integers
and 0 <f< 1, show that
(1) I is an odd integer and

(i) A+ (1-H)=1.

(i) Now 0<2-3<1, since 2_./3=0268
(approx.)

Sol.



0<2-B)" <1
we can take (2—\/§)n as f'.

Now (2 +4/3)" + (2 -~3)" =1 +f +f'
But LHS.
=227+ 7C,2""2(3)2 + "C,2" " 4(Y3)* + ... | =an
integer
(in fact an even integer)
RHS. =1+ f+{ =an even integer

Also f+1{’=1,since fand f’ are both positive proper
fractions.

I =an even integer —1 = an odd integer.

(i) I+HA-H=A+HE)=2+ 3). 2B
=@4-3y=1"=1

MULTINOMIAL EXPANSION

If n € N, then the general term of the multinomial
expansion (x, +x, +x,+.....+x)"is

where a +a,*a,+....+a=n
and 0<a.<n,i=1,2,3,....... k.
and the number of terms in the expansion are
n+k71C
k-1°

The greatest coefficient in the expansion of

n!

@) (@)
where q is the quotient and r is the remainder
when n is divided by m.

(a1+a2+a3 +...+am)n

SOLVED EXAMPLE

Example-19
Find the co-efficient of a’b3c® in the expansion of
10
(a+b+c)
10! a a a
Sol.  General termis 5 15 151 a 1(b) 2(0) 3
1°72°73°

a) = 2,32 = 3,a3 =5

. 235 10!
. Co-efficientof ata b ¢ = 213151

BINOMIAL THEOREM FOR ANY INDEX
Ifne R,—1<x<1,then

1+x)" =1+HX+MXZ ot nn-hn=2)..{n-r+1) x"+..0
r!
Note:
(1) In the expansionifn € Randn>0then—1<x<1.

(1) "C_can not be used because it is defined only for
natural number.

(iii) If x be so small then its square and higher powers

may be neglected, then approximate value of

(1+x)y'=1+nx.

Important results:

. A+x)"'=1-x+x>—x*+..... H=1)'xX"+......

. A-x)"=1+x+x>2+x>+...... X F

. (1+x)?2=1-Cx+C X *Cx*+ ... H-1)y"'Cx+..

o (1-x)°=1+Cx +’Cx*+*CxX’+....+7ICX*.....

o (1+x)°=1"Cx+CxX*—Cx*+ ... H=1)y " Cx

o (1-x)°=1+Cx+Cx*+°CxX’+.. .+ Cx+..
In general, the coefficient of x" in (1 —x)*is ™*'C, ,

APPROXIMATIONS

n(n-1) Ot n(n—1)(n-2) O
1.2 1.23

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 squares and higher powers may be
neglected then (1 +x)"=1 + nx, approximately,

(1+x)" =1+nx+

This is an approximate value of (1 +x)"

SOLVED EXAMPLE

Example-20
If x is so small such that its square and higher powers
may be neglected then find the approximate value of
(1-3x)"?+(1-x)"
(4+x)"

1—§x+1—5—x
2 3

)
3] -

:l(z_i_ng =1 3 QX =1 ﬂx
2 4 6 ) 8 127 24

(1-3x)"2+(1-x)"
(4+x)"

Sol.



Example-21

The value of cube root of 1001 upto five decimal places
is

1 1/3
100D)"? = 1000+ 1) =10| 1+ ——
Sol. (1001) ( +1) (+1000j
=10 1+l. ! +1/3(1/3_1) 12+ ......
3 1000 2! 1000
=10 {1+0.0003333—0.00000011 +.....} = 10.00333
EXPONENTIAL SERIES

(@) eisanirrational number lying between2.7 & 2.8.
Its value correct upto 10 places of decimal is
2.7182818284.

() 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

X
—+—+.....0
2! 3!

X X X
=1+—+
1!

(© ¢

> where x may be

any real or complex number & € = Lim (1 + H)

2 3
@ 23 1+ na+ > imla+ X mias.... 0
1! 2! 3!

where a>0

LOGARITHMIC SERIES

2 3 4
@ /Mm{d+x)=x-— 7+%—XT+ ........ oo where
—1<x<1
2 3 4
®) !fn(l—x):fxf%f%f%+ ........ 0 where—
1<x<1
Remember : (i) 1—l+l—l+ w=/(n2
(1 > 3 g T

(i) e™ =x (iii) n2=0.693 (iv) fn 10=2.303



EXERCISE-I

General Term

Q.1

Q2

Q3

Q4

Q5

Q.6

Q.7

QS8

Q.9

10
. . 2 — 3
6thterm in expansion of (ZX T 32 j 18

4580 , 8%
17 (

27
5580

Q.10
G) 17

(4) None of these

Ifthe coefficients of ,thtermand (r + 4)™ term are equal

in the expansion of (1 + x)?° , then the value of » will be
(H7 28 39 410
Q.11

16t term in the expansion of (\/; - J;)” is
(2) 136xy
(4) —136xy?

(1) 136xy’
(3) _ 136Xy15/2

. Q.12
1
In [%+%] if the ratio of 7% term from the

beginning to the 7th term from the end is 1/6 , then n
is equal to
7 @8 3)9 4)5

If x*occurs in the r'™ term in the expansion of

15
. 1
X +_3 ,thenr=
X

(1)7 )8 (3)9 Q.13

410

Ifthe third term in the binomial expansion of (1+x)™is

2 . .
——X , then the rational value of m is

Q.14
(1)2 @12 3)3 ()4

5
. . . 2,4 .
Coefficient of x in the expansion of (X +—j is

()9  (2)108°  (3)10a>  (4)10a

6
In the expansion of (X —;j , the constant term is

(1)-20  (2)20 (3)30 (4)-30

In the expansion of (x2 — 2x)10, the coefficient of ,16
is
(1)-1680
(3)3360

(2)1680
4)6720

15

. . . s 1
The coefficient of ,32in the expansion of [X - x_gj
is

MHPC  @PC GFC, @G

x n
If the coefficients of 7 and ,8in [2 +§j are equal,

then n is
()56 (2)55 3)45 415
3x% 1 ’
In the expansion of 2 T3¢ ,the term
independent of x is
1 o (3)
(1) "Cagz @ C{g}
3
3
(3)°C “) Py (Ej

The term independent of x in the expansion of
10
[ 2 33 J .
X = 3 1S
X
(1)153090 (2) 150000 (3)150090 (4)153180

The term independent of x in the expansion of

1+ x)”[l +%j is

(D) cZ+2C? +....+(n+1)C?
() (Cy+Cy +....+C,)?

(3) CE+CE+....+C?

(4) C3 +2CF +....+nC?



Middle Term / Numerically greatest term and

Algebrically greatest & least term

1 n
Q.15  If the middle term in the expansion of [Xz +;j is

Q.16

Q.18

Q.19

9246, then n =
(D10 212 3)14 416

The middle term in the expansion of (1 + x)?" is

(2n)! 2n)! o,
Ol @ -

!, e,
3) )2 @) mrDln—1)

2n
1
The middle term in the expansion of [X + —j ,18

2x
1.35....(2n-3) 1.35...(2n-1)
M QO
1.3.5....(2n+1) 1.3.5...(2n+3)
G~ @O

In the expansion of (1 + 3x + 2x?)° the coefficient

of 11 is
(1)144 (2)288
(3)216 4576

Properties of Binomial Coefficient

Q.20

Q21

CC.+CC,.;+CC 0 +....+C,_.C, =

(2n)! n!
O ! @ i+
nl 2n!
&) (n—r)! @ (n—n)!
G, 6 G, G
1 2 3 77 n+l
2" 2" -1
(1) n+1 @) n+1
2n+1 1 2n+1 +1
(€) R — R —

1,1
Q22 7,211 " 3(h-3) Blin-5)

.=
!

n

(1) P for all even values of n

271—1
n!

; for all values of 2 i.e., all even odd values

2
3)0

2n
4) N for all odd value ofn

Q.23 The sum ofall the coefficients in the binomial expansion
Of (X2 +x— 3)319 iS

()1 )2 3)-1 4)0

Q.24  The sum of the coefficients of even power of x in the
expansion of (1+x+x2 +x3)%1s

(1)256 2)128
(3)512 ()64

Q.25 Thevalue of °C2-1°C2 4+ CZ-.. . -5C%is
()15 2)-15 (30 )51

Application of Binomial theorem
Q.26  The greatest integer which divides the number

10110 _1,1s
(1)100 (2)1000  (3)10000  (4) 100000

Q.27  The last digit in 73% is
(H7 29 31 43

Multinomial theorem and other index
Q.28  Thenumber 111......1 (91 times) is

(1) Not a prime (2) An even number
(3) Not an odd number (4) Prime Number

2
1+x
Q.29  Inthe expansion of (E] , the coefficient of yn will

be [where [x|<1]
(1) 4n (2) 4n-3
(3) an+1 (4)4n-1

Q.30  The coefficient of two consecutive terms in the
expansion of (1 + x)" will be equal, if

(1) nis any integer (2) nis an odd integer
(3) misaneven integer (4)nis prime number



Q.1

Q.2

Q3

Q.4

Q.5

Q.6

Q.7

Q.8

EXERCISE-II

X y 2m+1
The (m+ 1)"termof | —+— is:
y X

(1) independent of x

(2) a constant

(3) depends on the ratio x/y and m
(4) none of these

The total number of terms in the expansion of, (x +
a)'% + (x — a)!% after simplification is :

(1)s50 (2)202

3)51 (4) none of these

If the 6% term in the expansion of the

8
1
binomial {W +x”logy, X} is 5600, then x =

(1) 10 )8 3)11 )9

n
. a
If the second term of the expansion [ama + _}
-1
a

n
3
n
2

3)12

is 14a>2, then the value of is:

(14 23 46

The co-efficient of x in the expansion of

Y
(1-2x3+3%% (I‘F—j is:
X

(1)56 (2)65 (3) 154 (4)62

In the expansion of (73 + 111/9)6561 the number of
terms free from radicals is:
(1)730 (2)729 (3)725 (4)750

The term independent of x in the expansion of

e

(H-3 20 )1

%3

The value of m, for which the coefficients of the
(2m + 1)t and (4m + 5)th terms in the expansion of
(1 +x)!%are equal, is
(D3 21

)3 48

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

X n
Ifthe coefficients of X’ & x® in the expansion of [2 + EJ

are equal, then the value of n is

(115 ()45 (3)55 (4)56

Number of rational terms in the expansion of

(\/E+</3_)IOO IS

(1)25 (2)26 3)27 (4)28
Ifn € N & n is even, then

1 1 1 1

+ + F e +
L.n=1)! 31(n-3)! 5!(n-5)! (n=1)!!
equals
2n—l

(12 @
(3)2"n! (4) none of these

k 8
If k € R and the middle term of [5 + 2) is 1120,

then value of k is:

(H3 22 (3)-3 (4)—4

1 n
The sum of the binomial coefficients of {274 + ;} is

equal to 256. The constant term in the expansion is
(11120 22110  (3)1210 (4) 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=b  (2)a=b?> (3)a’=b (“@)ab=1

3n
1
The binomial expansion of [Xk +Fj ,neN

contains a term independent of x
(1) only ifk is an integer

(2) only if k is a natural number
(3) only ifk is rational

(4) for any real k



Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

If the expansion of (3x + 2)7? is valid in ascending
powers of x, then x lies in the interval.

(1) (—=2/3,2/3) (2) (-3/2,3/2)

(3)(-1/3,2/3) (4) (—0,-3/2) U (3/2, )

Coefficient of o in the expansion of (o-+p)™"' + (otp)™2
(at+q) + (at+p)™® (a+q)* + ....(a+q)™" where
a#—qandp#qis

"C,(p'—q") "C,.(p" ' -q"")
H————— 2
) p-q 2 p-q
"C,(p'+q") "C,(p" ' +q" ")
3 — 4
3) P—q ) p-q

The greatest terms of the expansion (2x + 5y)'* when x
=10,y=21s

(1) ®C,.20% 10°
(3)"C,.20°. 10*

(2)"C,.20".10*
(4) none of these

Find numerically greatest term in the expansion of
(2 +3x)%, when x =3/2.

(1)°Cq. 2. (3/2)12 (2)°C;.2°.(3/2)°
(3)°C5.29.(3/2)10 (4)°C,.2°.(3/2)%

The numerically greatest term in the expansion of
(2x+5y)*, whenx=3 & y=21is:

(1T, 2)7T,, (3) T, @ T,,
r=0 nCr + nCr+1 -
Ho 2 1FL
(3 @
n n(n-1)
(3) (n+1) 5 4) 2 (n+1)

Set of values of r for which, *C_ +2."C_ +"8C >*C
contains

(1) 4 elements
(3) 7 elements

(2) 5 elements
(4) 10 elements

EXERCISE-III

MCQ/COMPREHENSION/MATCHING/NUMERICAL

Q.1

20
1
In the expansion of (%/Z““‘—]

76

(A) the number of irrational terms is 19
(B) middle term is irrational

(C) the number of rational terms is 2
(D) 9th term is rational

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.2

S8, 5%, PRSI
1 2 3 11
211 211_1 31] 31]_1
D= @O 3= @
()11 @ 1 ()11 4) 1

5
The value of the expression ¥C, + z 2-iC, s
j=1

equal to:
(l) 47C5 (2) 52C5
3) Szc4 4) 49c4
501 (50 501 (50
The value of (0)(1) +(1)(2)

+(i(9)) (28) is, where "C = Glj

100 100 50 ’
(1)(50) (2)(51) ®) (25) @ G(s)j

The remainder when 22093 is divided by 17 is :

(D1 22

3)8 (4) none of these
The last two digits of the number 3% are:
(1)81 (2)43 (3)29 (4)01

The greatest integer less than or equal to (/2 +1)¢
is
(1)196 2)197 (3)198 (4)199

Let(S + 2\/g)n =p+f, wheren € Nand p € N and

0 <f<1, then the value of f2— f+pf—pis:

(1) anatural number  (2) a negative integer

(3) a prime number (4) an irrational number
The co-efficient of x* in the expansion of (1 — x + 2x2)'?
is

1) 12C3
3) 14C4

) 13C3
4) lzc3 +3 13C3 + 14C4

1 30
. 2/3 ..
In the expansion of (X - _&J , a term containing

the power x'3

(A) does not exist

(B) exists & the co-efficient is divisible by 29
(C) exists & the co-efficient is divisible by 63
(D) exists & the co-efficient is divisible by 65



Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

1
Sog
In the expansion of (Xs +3.27°02Y )

(A) there appears a term with the power x*
(B) there does not appear a term with the power x*
(C) there appears a term with the power x>

1
(D) the ratio of the co-efficient of x° to that of x* is 3

3

X n
Ifthe 6" term in the expansion of (E + gj whenx =3

is numerically greatest then the possible integral
value(s) of n can be

(A)11 B)12 (©)13 (D) 14
Let(1+x°) (1+x)"=A +tAXx+A X+ ... IfA A,
A, are in A.P. then the value of n is

@2 ®)3 ©)5 D)7

n
If(9 + 4/ 80) =1+ f, where I, n are integers and 0 <

f<1, then:

(A) I'is an odd integer (B) I isan even integer

©A+H(1-H=1 (D)1—f= (9—x/@)n

The number 101'° — 1is divisible by

(A) 100 (B)1000  (C)10000 (D) 100000
7°+ 97 is divisible by :
(A) 16 (B)24 (C)64 (D)72

If recursion polynomials P,(x) are defined as P,(x) =
(x=2)% P, (x) = ((x—2)*-2)?

Py(x)=((x—2)> =2)>-2)*.......... (In general P, (x)
= (P, _, (x) —2)?, then the constant term in P, (x) is
(A)4 B)2

©) 16 (D) a perfect square

If (1 +2x+3x2)10=a,+a;x + a,x> +.... + a,x%, then

(A)a, =20
(C)a, = 8085

(B)a,=210
(D) ay,=22.37.7

Comprehension # 1 (Q. No. 11 to 13)
If m, n, r are positive integers and if r <m, r <n, then
"C +mC_, ."C,+"C_,."C,+..+"C
= Coefficient of x"in (1 +x)™ (1 +x)"
= Coefficient of x"in (1 +x)™*"
=mC
On the basis of the above information, answer the

following questions.
Q.11 Thevalue of"C,."C_+"C,."C__ +...+"C ."C is
(A) ann,l (B) ZnCn (C) 2nCn+l (D) 2nC2
Q.12 Thevalue of r for which**C_.C +*C__ .*C +..+*C,
.2C_is maximum, is
(A) 10 B)15 (©)20 (D)25
Q.13 The value of r(0 <r < 30) for which *C . "°C +*C_ .
1C,+..+2C,. "°C_is minimum, is
(A0 B)1 (©)5 D) 15
Comprehension # 2 (Q. No. 14 to 16)
We know that if "C, "C,, "C,, ......... , "C, be binomial

Q.14

Q.15

Q.16

coefficients, then (1 +x)"=C +C x+C X +Cx*+ ...+
C_x". Various relations among binomial coefficients can
be derived by putting x = 1, — 1, i,

m[where i=\/—1, o=- 1 +IJ3].
2 2

The value of “C0 - “C2 +1C " nC6 +o must be

nm nm
n/2 — 02 qin ——
(A) 2" cos > (B) 2" sin >

n n
(C) 27 cos Tn (D) 22 sin T“

The value of expression ("C,—"C, +"C, —"C, + ....... )Y+
("C,—"C,+"C, ......... )? must be
(A) 2211 (B) 2n

© "’ (D) None of these

The value of "C +"C, +"C, +....... must be

2n

*) 5 ® 5 (2" + COS%RJ

1 n nm 1 n . Nm
— | 2" +2cos— — | 2" +2sin—



Q.17

Q.18

INTEGERTYPE

Q.19

Q.20

Q21

Q.22

Q.23

MATCH THE COLUMN:
Column-1I

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

(B) The coefficient of y in the expansion of (y* + 1/y)’ is

(©) "C,isdivisiblebyn, (1 <r<n)ifnis

(D) The coefficient of x* in the expression
(1+2x+3x2+4x3+.....up tow)'? is ¢, (c € N), then

c+1 (where|x|<1) is

MATCH THE COLUMN:
Column -1

(A)Ifx:(7 N 4@)2”:[x]+f,thenx(1 —f=

(B) If second, third and fourth terms in the expansion of
(x +a)*are 240, 720 and 1080 respectively,
then n is equal to

(C) value of *C*C, - *C *C,+*C,'C, —*C,'C +'CjC  is

(D)If x is very large as compare to y, then

X X y?
the value of'k in x+y \x—y _HW

If the 6™ term in the expansion of

8
1
[ 3 T X log,, X} is 5600, then x =
X

The value of p, for which coefficient of x0 in the

expression

(1 +x)1000 4+ 2% (1 +x)?99+3x>(1 +x)¥8+.....+ 1001 Q.26

x1000 is equal to '002C , is :

2 n
The index 'n' of the binomial (g + gj if the 9th

Q.27

term of the expansion has numerically the greatest
coefficient (n € N), is :

'

The number of values of 'r' satisfying the

Q.28

equation, 39C3r_1—39Cr2 :?’QCrZA—?’gC?,r is :

2% when divided by 7 leaves the remainder

Q.24

Q.25

Column-—1I
(p) divisible by 2

(q) divisible by 5

(r) divisible by 10

(s) a prime number

Column -II

()6

(1

2
(s)5

The last digit of the number 340 s equal to ...

If n is even then the middle term in the expansion of

1 n
(xz +;) is 924x°, then n is equal to

9
The term independent of x in (%xz _Lj 1S

3x

The sum Zm:(}o)(nzﬁl), (where (z) =0ifP<q)is
i=0

maximum when mis

. NS
How many term's in the expansion of [y3 + Xm]

are free from radical sign.



EXERCISE-IV

JEE-MAIN
PREVIOUS YEAR'’S

Q.1

Q2

Q3

Q4

Q5

Q.6

Q.7

QS8

If the number of terms in the expansion of

2 4
l-—+— | ,x#0 is 28, then the sum of the

X X
coefficients of all the terms in this expansion, is:
[JEE Main-2016]
(Ho4 (2)2187 (3)243 4729

The value of (2C, - °C,) + (*'C, ~ °C,) + ('C,~ 'C,) +
('C,~1%C,) + ...+ (C,,— °C,,) is - [JEE Main-2017]
(1) 220910 (2) 221 _oll (3) 221_910 (4) 220_ 99

The sum of the co-efficients of all odd degree terms in

5 5
the expansion of (X+\/x3—1) +(x— x3—1) ,

(x>1)is - [JEE Main-2018]
(Ho @1 3)2 @-1
403
Ifthe fractional part of the number 15 is I5° thenk is
equal to : [JEE Main -2019 (January)]
(16 28 3)4 4)14
(1-t)

The coefficient of t* in the expansion of k —t J is
[JEE Main - 2019 (January)]

()12 215 (3)10 @14
20 20
C; k
If il _X '
— [ 20 C, 420 C,y J XK then k equals:
[JEE Main - 2019 (January)]
(1)400  (2)50 (3)200  (4)100

If the third term in the binomial expansions of

(1 +xloe2x )5 equals 2560, then a possible value of x is:

[JEE Main - 2019 (January)]

1 1
7 @42 @5 @2

The positive value of A for which the co-efficient of x?

10
A
in the expression x* (\/; + —2) is 720, is :
X
[JEE Main - 2019 (January)]
35 “4)3

(4 2) 242

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

25
If Z{ ¥ Cr.so—r C25—r} = K( ¥ Cys ) , then K is equal to
r=0
[JEE Main - 2019 (January)]

@3)2* (42>

M5y (2)2¥-1

_ ) . _ ., (et
LetS =1+q+q+..+q" and T =1+ > +
q+1 g q+1Y" .

+ > +..+ > where q is a real number and
q# LIf""C +"'C,.S +..+%C, .S, ,=aT,, thena

101" =100 100
is equal to : [JEE Main - 2019 (January)]
(1)2¥ (2)202 (3)200 (4) 210

50 50 — 2 50
Let(x+10)°+(x—10)* =a +a x+ax*+..+ a x",

a; .
for x € R: then —% is equal to:

4
[JEE Main - 2019 (January)]
(H12.50  (2)12.00 (3)1225 (41275
The value of r for which *°C C +*C_*C +*C_*C,
+...20C *°C, is maximumis :
[JEE Main - 2019 (January)]
(H15 (2)20 311 410

The sum of the real values of x for which the middle
3 8

term in the binomial expansion of k?ﬁL ;) equals

56701s :-
(1o

[JEE Main - 2019 (January)]

@6 )4 “38

A ratio of the 5™ term from the beginning to the 5" term
from the end in the binomial expansion of

10

1 [JEE Main - 2019 (January)]
23)°

(1) 1:2(6)% @ 1:4(16)%

(3 a(36)s :1 @) 2(36)s :1



Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

The total number of irrational terms in the binomial

| 1\
expansion of (74 - 3%0) is:
[JEE Main - 2019 (January)]

1)55 (2)49 (3)48 4)54

If "C,,"C;,and "C, are in A.P., then n can be :

[JEE Main - 2019 (January)]
19 )14 G311 @12
The sum of the series 2 .*°C +5.°C +8.2*C + 11.*°C,+
....... +62 .2C, isequalto: [JEE Main-2019(April)]

(12 2)2» (3)2% 425
The sum of the co-efficients of all even degree terms in
X in the expansion of
6 6
(x+\/x3 —1) +(x—\/x3 —1) ,(x>1) isequal to:
[JEE Main-2019(April)]
(1)32 (2)26 (3)29 4)24

If the fourth term in the binomial expansion of

6
1
1 —

[ \| xHlogiox + Xlz] is equal to 200, and x > 1, then the

[JEE Main-2019(April)]
3) 10* @) 10

value of X is :
(N 10° (2)100

If the fourth term in the binomial expansion of

6
2
[;+ xlogng (x>0)is20 x 87, then a value of x

[JEE Main-2019(April)]

(H8 3)82 48

2)8?
If some three consecutive terms in the binomial
expansion of (x + 1) is powers of x are in the ratio
2 :15:70, then the average of these three coefficient is

[JEE Main-2019(April)]
(3)227 (4)232

'(-1)964 )625

The smallest natural number n, such that the coefficient

1 n
of x in the expansion of (Xz +—3j is"C,,, is :
X
[JEE Main-2019(April)]
(135 (2)38 (3)23 (4)58
If the coefficients of x* and x* are both zero, in the
expansion of the expression (1+ax+bx?) (1-3x)" in
powers of x, then the ordered pair (a, b) is equal to :
[JEE Main-2019(April)]
(2)(-54,315)
(4)(24,861)

(1)(28,315)
(3)(-21,714)

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

The coefficient of x!8 in the

product(1+x)(1—x)10 (1+X+X2 )9 is:

[JEE Main-2019(April)]

(1)-84  (2)84 G)126  (4)-126

The term independent of x in the expansion of

1 X , 3 °
50 81 2x T2 | isequal to:

[JEE Main-2019(April)]
(36 (2)-108 3)-72 (4)-36
If the sum of the coefficients of all even powers of x in
the product (1 +x+x2+... +x*") (1 —x +x> x>+ ... +
x?") is 61, then n is equal to

[JEE Main-2020 (January)]

The number of ordered pairs (r, k) for which 6. *C_=

(k*—3).*°C_, , where k is an integer, is:
[JEE Main-2020 (January)]
(13 (26 )4 (4)2

The coefficient of X in the expression (1 +x)'* +x(1 +x)°
+x2(1+x)P+......+x0is:
1210 @330 ()40 (4120
If a, b and c are the greatest values of 19Cp, 20C o and
2IC_ respectively, then

[JEE Main-2020 (January)]
pt_t_¢ ,2a_b_c
()10 11 42 ()10 11 21

b c a b c

The coefficient of x* in the expansion of (1 + x + x2)!°
iS..... [JEE Main-2020 (January)]

X

+

16
In the expansion of ( j ,if I is the least

cos® xsin

T T
value of the term independent of x when 3 <6< 1 and

I, is the least value of the term independent of x when

I T
—<0<— ol -1 i :
16 3 , thentheratio I, : I  is equal to :

[JEE Main-2020 (January)]

M1:8  @)1:16 (3)8:1  @)16:1



Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

IfC =*C andC +5.C +9.C,+..+(101).C,, =2% k,
thenkisequalto ................. [JEE Main-2020 (January)]

n
For a positive integer n, [H;] is expanded in

increasing powers of x. If three consecutive coef ficients
in this expansion are in the ratio, 2 : 5 : 12, then n is
equal to . [JEE Main-2020 (September)]

Let o> 0, B > 0 be such that o® + 2 =4. If the maximum
value of the term independent of x in the binomial

10
expansion of (otxl/9 +px 16 ) is 10K, then K is equal

to: [JEE Main-2020 (September)]
(H&4 ) 176 (3)336 4)352

If the term independent of x in the expansion of

2 3x
19

If the number of integral terms in the expansion of

9
3.2 1Y), .
—X"——| isk, then 18k is equal to :

@11 3)5 @7

(31/2 +518 )n is exactly 33, then the least value of n

is: [JEE Main-2020 (September)]
(1)264 (2)128 (3)256 (4)248

The value of (2.'P,—3.’P, +4.°P,— ... up to 51" term) +
(1'=2!1+3!—...upto 51" term) is equal to :

[JEE Main-2020 (September)]
)1 Q) 1+(52)! (3)1-51(51)! (4)1+(51)!

If for some positive integer n, the coefficients of three

consecutive terms in the binomial expansion of

(1+x)"" % areinthe ratio 5: 10 : 14, then the largest

coefficient in this expansion is :

[JEE Main-2020 (September)]
(3)792 (4)330

1)252  (2)462

20
50—
The value of Z "Cq is equal to :
r=0

[JEE Main-2020 (September)]
(1) 51C7 _30C7 (2) SOC7 _3OC7
(3) 51C7 +30C7 (4) SOC6 _30C6

The coef ficient of x* in the expansion of (1 + x + x>+ x%)¢
in powers of X, is .
[JEE Main-2020 (September)]

The natural number m, for which the coefficient of x in

. 1 22
the binomial expansion of (X +Fj is 1540, is

[JEE Main-2020 (September)]

Q.42

If the constant term in the binomial expansion of

k 10
(I—Fj is 405, then |k| equals :

[JEE Main-2020 (September)]

39 @1

1)2 )3

JEE-ADVANCED
PREVIOUS YEAR'’S

Q.1

Q2

Q3

Q4

Q5

Q.6

Q.7

Forr=0,1,....,10,letA, B and C _denote, respectively,
the coefficient of x" in the expansions of
(I + x), (1 + x)* and (1 + x)** . Then

10
A;(B1oB; —C1pA;) is equal to [IIT JEE -2010]
r=1
(A) BIO_CIO
(©)0

(B) AIO (leo_ CIOAIO)
(D) C107B10

The coefficients of three consecutive terms of (1 + x)™*
areintheratio5: 10: 14. Thenn=
[JEE Advanced-2013]

Coefficient of x'" in the expansion of (1 + x?)* (1 +x*)’
(1+xH2is [JEE Advanced-2014]

(A)1051 (B)1106 (C)1113  (D)1120

The coefficient of x° in the expansion of (1 + x)
(1+x)(1+x%xY).....(1 +x') is[JEE Advanced-2015]

Let m be the smallest positive integer such that the
coefficient of x in the expansion of (1+x)*+ (1+x)*+...+
(14x)*¥ + (1+mx)* is (3n + 1) *'C, for some positive
integer n. Then the value of n is [JEE Advanced-2016]

Let X = (C,) +2(*C,) +3("C,) +..+10("C, ),

where "’C_,r € {1,2,....,10} denote binomial

1
X
1230 18-

[JEE Advanced-2018]

coefficients. Then, the value of

Suppose

S Srow
k=0
det| & 1

Y ek Yy res

k=0 k=0

, holds for some

§C
k
positive integer n. Then

o k+1

[JEE Advanced -2019]

equals



QS8

For non-negative integers s and r, let

For positive integers m and n, let

(m.n)2,

Q.1(2) Q2(3)
Q11(22) QI2(D)
Q21(3) Q22
Q.1(3) Q2(3)
QI1Q2) Q.12Q)
Q21 (1) Q2203

P [n + pj

m+n f(m’ n,p)

Q.3(3)
Q.13(1)
Q.23(3)

Q3()
Q.13 (1)
Q.23 (2)

Q.4Q3)
Q.14(3)
Q.24 (3)

Q4 (1)
Q.14 (1)
Q.24 (3)

EXERCISE-I
Q5@1) Q.6(2)
Q152) Q.16(3)
Q253) Q260)

EXERCISE-II
Q503 Q.6 (1)
Q.15(@) Q.16(1)
Q25(22) Q.2603)

EXERCISE-III

MCQ/COMPREHENSION/MATCHING/NUMERICAL

Q.2 (B,C,D)Q.3(B,C,D) Q.4 (B,C,D)
Q.8(A,C) Q9(A,D) Q.10 (A,B,C)

Q.1 (A, B,C,D)

Q.17 (A) —>(q,s), B) = (p, q, 1), (C) > (), (D) = (p, 5)
Q.20 [50]

Q.19[10]
Q.28 [0006]

JEE-MAIN
PREVIOUS YEAR’S
Q.1 (Bonus)Q.2 (1)
Q.11(3) Q.12(2)
Q214 Q.22(2)
Q314 Q.32[51]
Q.40[120] Q.41[13]

JEE-ADVANCED
PREVIOUS YEAR'’S
QIMd)  Q2]6]

Q21 [n=12]
Q3(3) Q4
Q13(1) Q.14(3)
Q23(1) Q24(Q2)
Q33[118] Q.34(3)
Q.42(2)

Q.3 (C) Q.4 [8]

Q.11(B) Q.12(D)

Q22[2]  Q.23[0001
EXERCISE-IV
Q52 Q6@
Q154) Q.16(2)
Q25@)  Q.26[30]
Q354) Q36(3)
Q5[5  Q.6[646]

where for any nonnegative integer p,

f(mp):z(mj[; ]Eﬁ +]

[JEE(Advanced)-2020]
Then which of the following statements is/are TRUE?
(A) (m,n)=g(n,m) for all positive integers m,n
(B) (m,n +1)=g(m+1,n) for all positive integers m,n
(C) 2m,2n)=2g(m,n) for all positive integers m,n
(D) (2m,2n)=(g(m,n))? for all positive integers m,n

Answer Key

Q7(2) Q81 Q93 Q.103)
Q17(2) Q.I8(2) Q194 Q20(1)
Q27(3) Q28(1) Q29(1) Q30(2)
Q72 Q82 Q93 Q.10
Q.17(2) Q.183) Q.19(1) Q.20(2)
Q274 Q28(2) Q29(2) Q.30(4)
Q.5(A,B) Q.6(A,C,D) Q.7 (A,B,0)
Q.13(A) Q.14(C) Q.15B) Q.16(C)

Q.18 (A) = (q), (B) = (s), (C) = (p), (D) > (1)

1 Q.24[0001] Q.25[0012] Q.26[0007] Q.27[0015]

Q7(1) Q8(1) Q9@  QI10(4)
Q.17(2) Q.I8(4) Q.19 (Bonus)Q.20(2)
Q27(3) Q28(2) 0Q29(3) Q.30[615]
Q37(22) Q382 Q39()

Q.7[620] Q.8(A,B,D)



Q.1

Q2

Q3

Q4

Q5

Q.6

Q.7

EXERCISE (Solution)

EXERCISE-I
2

Applying T, ="C.x""a" for (x+a)" Q.38

5
1
Hence Ts =10C5(2X2)5(_ 3 2}

10!
(0 896
5157772437 27

3)

0C ,1="C.,3=> 20-r+1=r+3=r=9.
3)

T16 = 17C15 (\/;)2(_\/;)15

1 1
_17xie xy'3/2 = _136xy! /2
2x1

©)

l ~ nC6 (21/3)n76 (371/3)6

6 "C 6(21/3)6(3—1/3)n—6 or 6—1 :6-4.61'1/3 :6n/3_4

Q.9

Q.10

n
- —=—4=-1 =
S3 = n=9.

3)

1 r-1
—rr — 15Cr71 (x4)16—r(x_3j — 15Cr,1x67_7r
= 67-Tr=4=r=9.

)

We have (1+x)™ =1+mx+ mm-1) 2, . Q.1

m(m—l) 2 1 2

By hypothesis,

= am? _am= 1 :>(2m—1)2:0:>m=%.

) Q.12

5
. 2 a .
In the expansion of (x +;j the general term is

;
5 2\5-r[ @ 5 r10-3r
T, =7C,(x%) [;) =C,a'x

Here, exponent of xis 10-3r=1=r=3
o Ty =°Cya®x =10a% x
Hence coefficient of x is 1043 .

(D)

6
In the expansion of (X —;j , the general term is
6 6-r 1 ' 6 r .6-2r
C.x (——J =" C,(-1)'x
X
For term independent of x,6-2r=0=r=3

Thus the required coefficient =(-1)3.C; = -20.

A3)

The coefficient of 416 in the expansion of (x? — 2x)*
= The coefficient of x'¢in x 10 (x —2)!°

= The coefficient of x°in (x —2)!0 f

=10¢, 24, ( T,y = ncrxn*fa")
=210x16 = 3360 .

3)
Let T,,; term containing x*.

1 15-r
Therefore 15C,x4r[x—3j

= xS 2 =77 r=11.

Hence coefficient of x*2is °C,; or *C,

2)
x7 5 x8willoccurin Tgand Ty .
CoeffTicients of T, and T, are equal.

1’ n®
.-.“c72n*7(—) =nc82n*8(—j —n=>55.
3 3

(0]

32 1Y
In the expansion of [T + gj , the general term is

3x2) (1Y 3V 1Y
—rr+1 :9Cr~ or - :9Cr(_j (__j x1873r
2 3x 2 3
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Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

For the term independent ofx, 18—3r=0 r=6

This gives the independent term

3V 1Y 1
T6+1:9C6[§] (‘g} :903-6—3

(1
T IOCY(XZ)IOr{_i;/g]

r+1—

For term independent ofx, 20-2r—-3r=0=r=4

ST =00, (-3)*(/3)* =153090.

®)
As in Previous question, obviously the term
independent of x will be

"Cy."Cy+"C,."Cy +...."C,."C, =CE +C? +....+ C2.
2)
n th
Since 7 is even therefore [E + 1} term is middle term,

, . 1 n/2
hence Cn/z(xz)/z(;j =924x°

= x"?2=x*=n=12.
3)
Middle term = T#

)

Greatest coefficient of (1 + x)?"2 is

_ _2n n 2nl
_Tn+1_ Cnx = 2.Xn_

__(2n+2)!
{(n+1)12

_ (2n+2)C
= n

@)

Obviously the middle term

_2nc ([ L " 2nl  135..(2n-1)
- 7 \2x) nnlen " :
“)

1+ 3x+2x2)° = [1+ x(3+2x)]°

= 1+ %C,x(3 + 2x) +°C,x?(3 + 2x)?
+6C3x3(3 +2x)° +6C4x4(3 +2x)*

+6C5x5(3 +2x)° +6C6x6(3 +2x)°

Q.20

Q.21

Q.22

Only ,11 gets from ®C¢x®(3 +2x)°
6Cex®(3+2x)° =x5(3 + 2x)°

<. Coefficientof x''= °C_3'2°=576.

@
We know that :
(I+x)y="C,+"Cx+..."Cx"

o, (1
Also, (14-;} ="C,+ Cl(;j—i-....

The summation aksed above

[
X

n 1Y
= coefficient of x"in (1+X) (1 + ;j

x+1)
= coefficient of X" in (1+X)n( . j

(1+x)™

= coefficient of X" in -

= coefficient of x™'in (1 + x)™

_2n C

Tn+r

B 2n!
(n+1)!2n—-n-r)!

B 2n!
(n+10)!(n-r1)!

3
Proceeding as above and putting n+1=N.
So given term can be written as

1

N{NCI +NC2+NC3+....}

fn 4}:%(2““ -1)

(-N=n+1)

Z[=

@)

Multiplying each term by n! the question reduces to

n! 1 n! 1 n!
+—. +=. +.
Un-1)! 3! n-3)! 5! (n-5)!
="C, +"C3 +"Cq +.... = 2"1.
1 1 1 1

Thus 31001 " 3in_3) " Bim_s) T T



Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

3)

Puttingx=11in (x? + x — 3)3"

We get the sum of coefficient= (1+1-3)%° =-1

3)
(L+x+x? +x%)° = (1+x)°(1+x%)°
=(1+5x+10x2 +10x3 +5x* + x°)

x(1+5x2 +10x* +10x® +5x8 + x19)
Therefore the required sum of coefficients
=(1+10+5).2° =16x32=512

Note : o7 _ 95=Sum of all the binomial coefficients in
the 2™ bracket in which all the powers of x are even.

3)
As we know that
"Ce-"CIA"C -"Cl e+ (-D)NCE =0
(if n 1s odd) and in the question n =15 (odd).
3)
10110 1=(1+100)!%—1
= 190¢, + 199 (100)' +1°°C, (100)* + ...... +19C,
(100)'%0—1
=100 x100 +'°°C, (100)* +...... +'°°C, ,, 100"
=10000 [1+'9°C,+1%°C,(100)+ ...+ '°C, ,, 100%]
= 10000 [Integer]
3)
We have 72 =49 -50-1
NOW, 7300 _ (72)150 _ (50 _ 1)150
150 ¢, (50)1%0(<1)° + 1°0C, (501 (-1)! + ...
+ 150C150 (50)0 (_1)150

Thus the last digits of 7300 are *°C,.,.1.1 i.e., 1.

)

111.....1 (91 times)
=1+10+10%+.....+10%°

109%-1 (@107)8 -1 B_1
~T10-1 0.1 g - Wherei=107

+...+t+1)

Il
TN
-
O |
—
N
—
=
Y
o
+
-
i
=

7
- (1100 _11J(1+t+t2 Fo+t12)

=(1+10+10% +....+10%) (1 +t + t% + ... + t'?)

. 111.....1(91 times) is a composite number.

Q.29

Q.30

Q.1

Q.2

Q3

Q.4

Q.5

)

Given term can be written as (1+ x)?(1 - x)™
=(1+2x+x?)[1+2x+3x% +...+ (n-1)x" 2
+nx" +(n+Dx" +...]

=x"n+1+2n+n-1)+....

Therefore coefficient of yn is 4n.

@)
Let consecutive terms are "C,and "C, 4
nl nl
= =
(n=n)trl (n—-r-1)Hr+1)!
1 _ 1
(n=r)n—r=Drt  (n—r-1)!(r+1)r!

=

=r+1l=n-r=>n=2r+1. Hence n is odd.

EXERCISE-II
3

m+1 m
2m+1 C (EJ [zj — 2m+l C (E]
m y X m y

X
Dependent upon the ratio ; and m.

3)
(x +2)!0+ (x—a)'®
:2 (IOOCO x100 +]00 C2 X9832 + ....+100 CIOO a]00

Number of terms =51 terms

ey

3
1
T,=*C, [){87) (x*log,,x)* = 5600

1

= — x"°(log,,x)’=100
X

=x=10

@
T2: nCl (al/l3)n—l (as/z) = 1422
=>n=14
"C,
— c,
3

1 8
(1-2x*+3x%°) (1+;j
Co-efficient of x=-2.°C,+3.5C,= 154

)



Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

@

6561-r1
T, = 6561Cr (7 )f (1119
Here r should be multiple of 9
r=0,9,18............... 6561
Number of terms = 730

(2)
_l 2 ! 3 l 300 630 243
X X )T X_X (CCx—°C x*+°C,x
273C3X4)
There is no term independent of x
2
T2m+l :10 CZ :|
10 equal
T4m+5 = C4m+4

2m+4m+4=10;6m+4=10

m=1
3
X r 2n—r
T = ﬂC 2 n-r i — nC Xr
r+l r( ) (3j r 3;
2n—7 2n—8
Coeff Tg=Ty= "C73—7= "Cg3—8
C, :g _,n -8+1 _ 6
"C, 1 8

= n-7=48=n=55

@)
GTis T, = "“C.(2)* )

+ T
The above term will be rational if exponent of 2 & 3 are
integers.
100 —r
2

the possible set of ris= {0, 4, 8, 16,...... , 100}
no. of rational terms is 26

. r .
ie. and y must be integers

@

Ifn € N & n is even then

1 1 1 1

+ + + ...
l-(n—1)! 31(n-3) 5!n-5)

+
(n-1! 1!

Q.12

Q.13

Q.14

Q.15

Q.16

niseven = n—1is odd
"C,_, second Binomail coeff. from the end

:%[C1+C3+C5+ ...... +C,. ]

:L'zn_l _ 2n—l

n! n!
()
middle term =T,
T5:T4H:8C4.k4:1120
= k=2
@

Cy+ Cy+Cyt ..o +C,=2"=256
= 2"=28 = n=8§

TJrl — XCr (2X)87r (lj — xcr 284 X872r

! b'e
For Constantterm = 8§-2r=0=r=4

8><7><6><524

Sc4 24 —
4x3x2

=70x16=1120

@

sum of coeffof (1 —2x +5x%)"=a

sum of coeffof (1 +x)**=b

putx=y=1

a=(1-2+5)"=4" & b=(1+1)"=221=4"
a=b

@

3n
[xk +%j , n € N Independent of x
X

Tr+1 — 3nCr (Xk) 3n-r (%)r

X
— 3nCr X3nk —rk—2kr _ 3nCr X3k(n —-1)

For Constant term = 3k(n—-1)=0=n=r

= T,,,="C, true forany real k or K € R

1)
3x

2| <!

(3x +2)"has infinite expansion when

222
=X e 353



Q.17

Q.18

Q.19

2 Q.20
Coeffofalin

(a+p)™ ' Ho+p)™ 2 (a+ g Ho+p)™ 3 (at+q)......
+(a+q)™" 1

TaF —q,p#Fq
Leta+P=x&a+q=y
= x4 xm 2y xSy L y!
2 m-1
=x""'1-[ L]+ Zj Foen +(Zj
; { (2)+(2 ) Qat
(]
— m-1 X
(=)
X
Q.22
B mel Xl _y B (a+p)n1_(a+q)m
X" x-y a+p-o—q
1
= (a+p)" —(a+q)"
(p—q)[ ]
t (mc[ pm—t _ mC‘ qm—tJ
=coeffofa’ =
pP—q
€) Q.23
(2x + 5y)'3 greatest form for x =10,y =2
n+1 n+1
-1<r<
Xl X
y y
14 14
1 <r<
§+1 2—X+1
Sy Sy
—-1l<r< — :>£ <r< el
- 3 3 - = 3
= 3.66...... r < 4.666=>r=4
= T,="C,(20)° (10)*
@
n+1
For numerically greatest termr = RS Q.24
a
Q.25
9+1
= 4‘ =r=6
I+]|—
Q.26

6
9
Numerically greatest term T, =°C, (2)’ (Ej

(2)
n+l 3441
For numerically greatest term r = 1412 I+ 6
a 10
=>r=21.
@
onC, o r+l
= 'C.+"C.., S'n+l
L4 N 1 n(n+l) n
= = x =—
" [1T+2+........ n] T > 5
©))
e e+, > PC,
= ISCr72+ 18Cr71 + 18Cr71 18Cr > ZOC13
= 19Cr,1 + 19Cr > 20C13 = ZOCr > 20(:13

. 20 20, 20, 20,
5 TG>T > TCR > T
20 20, 20, 20,
& C)>TCy>TCy>C,
r=7,8,9,10,11, 12, 13 = Total 7 elements

@)

&+&+C—2+ ...... + =L
1 2 3 11
10 10 IOC
ZTI‘+1 = -
r=0 r=0 r+1
10+1 0o 139,
z r __Z Cr+1
(10+1) Tl 114

1

:ﬁ[“cl+ "Co “C”]
Lrn 11

= C C
H[ o+ ey

1 2" —1
-2

11
3)
47C4 + SIC3 + SOC3 + 49C3 + 48C3 + 47C3 — 52(:4
(2)
#C, X C, #C, X HC, b #9C, X *C,
= 0C, x 0C, +9C xOC, + ... +3C, % 2,

= co-eff. of x¥ in (] + X)IOO — 100C49

3)

02003 = 8.(16)500
=8 (17-1)*°

.. Remainder=38



Q27 @ =1r=20&r=8
34002(10_1)200
0C (107 %4+ ........ +2%C,,,(10) (1) +**C,,
Last two digits =01

.. no. of rational terms =2
.. no. of irrational terms = 19

Q.zs (2) Q.2 B,C,D
T,, is the numerically greatest term. 1\
X% - — termx'?
(J2+1)e=1+f Jx
—1)t= 2(30_r 1 120-7r
(V2-1r=r T = 2C ) Iy =0,y KV
2[0C, +C, . 2+C, 2+ ] =1+ 4T PO 13 = 10278 o ro
f+f=1lorf =1-f
1=2[°C,+°C,.2+5C,.4+°C,8]-1 _%g _30:29-28-27.26.25
_ _ e 6-5-4.3-2
[=2[1+30+60+8]—1=197
Q29 () which is divisibe by 29, 63, 65
(5+2V6) =p+f 03  BCD
n 1 1
(5—2\/3) =f'= 0<f+f'<2 (X3+3.27|°gﬁmj :(X3+%)
X

p+f+f'=2[integer]

| ! I 3\11-2r
sof+ f':integer: 1 T|Ur1 — 11Cr(X3)11 r 3r(x3) r_ 1(:r 3 (X ) 1

‘neN :llc 3r(X3)11—2r:11C 3rx33—6r
(f-Dp+H=-Af"(p+H=—(+1)"=-1 31
Q30 @@ (A) 33-6r=2= B T = Not possible

coefofx*in (1-x+2x»)"

=12¢, (1-%)2(2x2)°+ 12C, (1 -x)' (2x3) + 2C, (1 - x)!°
(2x%)? + above x* powers terms of x*

=120, - 120, (=x)* + 12C, 11C, (-x)? 23 + 12C, 10C, 4xc?
=PC,+12-''C, 2+"%C, - 4

(B) x* doesn’t appear

(C) 33-6r=-3=36=6r =r=6
(x) term exist/appear in exp.

(D) forx’,r=5,&x7>,1r=6

12 L_ 1105 35 _1
=1C,+23-5 G, +1C, - 4 T, "C, 3% 3
Q4 B,CD

— 12C3+ 12C2+3(12C2+ 12C3)+ 12C3 n 12C3+ 12C4

3 xT
th i i =+ =
12 1 12 12 12 12 12 6 ’[ermlntheExpens1onof[2 3 forx=3
= 3+3( C2+ C3)+ C2+ C3+ C3+ C4

. . n+1 n+1
_ 2C 4 3%, + BC,+ C, is numerically greatest 1<r< »
; v +1 v +1
= "C,+ 3°C,+ "“C,
n+1 n+1
-1 <5<
- 3 1<5< 3
—+1 —+1
EXERCISE-III 2 2
1 A,B,C,D
Q - 2(n+1)_1S5S2(n+1)
20 >
g3y 1 2(n +1) 2(n+1)
61/4 = TgGandT>5
— 20, 1/3)20 —r( £-1/4\r
T,., .Cr(4 )1 (67 = n+1<15 and n+1>§
For rational terms 2
20—r=3k & r=4p, wherek,p € I 23

= n<14and n+1 27



Q.5

= 114 <n< 14
neN=n=12,13,14
for these value of n 6 term is greatest term

A,B
(I3 (1 +x)"=A +AX+AX ...

IfA), A}, A,are in A.P.

= (1+x*+2x) (1 +x)"=A, A X +AXE ...
IfA), A}, A,are in A.P.

. 5 n(n-)x’> n(n-1)(n-2)
:>(1+x +2x) 1+nx + 3 + 3 X
=A)TAXFAX + ...
by comparism
Ay=1
n(n—1) _nz—n+4
A =n&A,= o +2= >
2A,=A,TA,
2
= 2n:1+%

Q.6

Q.7

Q.8

= 4n=2+n’-n+4
= n’-5n+6=0
= (n-2)(n-3)=0
= n=2orn=3

A,C,D
(9+@)’ =I+f

fo-aof =¢

2[°C, (9)"+7C, (9)"2 (//80)? +..]=T+f+f

. I=2(integer)—1 (o f+f=1)

L A+HI-H=1

AB,C
1011 1=(1+100)!%—-1

= 190¢, + 199, (100)' +1°°C, (100)* + ...... +19C,
(100)'%0—1

=100 x100+'°°C, (100)* +...... +'°°C,, 100"
=10000 [1+'9°C,+1%°C,(100)+ ...+ '°C, ,, 100%]

= 10000 [Integer]

which s divisible by 100, 1000, 10000

A,C
70497 =(8— 1)+ (8 +1)7="C,(8)’— °C,(8)* + °C,(8)’
..... +9C(8) —°C, + 'C,(8) +.....+ 'C(8) +7C,

This is divisible by 64 & 16

Q.9

Q.10

Q.11

Q.12

Q.13

A,D

Constant term in P (x) is 4

If the constant term in P,(x) is also 4, then
P(x)=4+ax+ax’+. ...

and P, (x)=(P(x)2)?=(a;x +a,x> + ...+ 2)?

A,B,C
10!
General term = ﬁ(’l)r1 (2x)" (3X2 )
rilrptrg!l
a, = Coeff. of x
r2+2r3: 1 =>r1,= 1,r1:9,r3:0
10!

Loa, = W(Z)‘:m

a, = Coeff. of x*
r,+2r,=2=r1,=2,1r=8,r,=0
r,=0,r,=9,r,=1

10! 10!
3,= 2181 @ *grq ®=210

a, = coeff. of x*
r,+2r,=4=r1,=4,1r=6,1,=0
r,=2,r=7,1,=1

r2:0,rl:8,r3:2
10! 101 10!
4= 4161 @' F 217111 @)+ g G
—~8085
aZO :310
B
Required sum = coefficient of x" in
1 +x)(1+x)"

= coefficient of x"in (1 +x)* =>C_

D

o WC X +7CLPC AL +C C
= coefficient of x" (1 +x)* (1 +x)¥

= coefficient of x"in (1 +x)**  =%C,
-+ ¥C_ is maximum

50
2

r =25

A

.. ZOC IOC + ZOC IOC + + ZOC IOC
* r 0 r—1° 1 e 0° r

= coefficient of x"in(1 +x)* (1 +x)"°

= coefficient of x" (1 +x)* =*C

-+ *°C, is minimum

=0



Q.14

Q.15

Q.16

Q.17

C

(1+ip=C,+Ci+Ci+Ci+...

= (1+i)=(C,-C,+C,-C,+....)
+i(C,-C,+C,~...) (i)

= C,~-C,+C,~C, +...=Real part of (1 +1)"

n
= Real part of (ﬁ(cos% +i Sin%D

v [cos 2 yisin | _jun o OT
=Real part of 2 4 4 =2 cosT.

(B)
From the previous question on taking modulus of
equation .. Q)]

(C,~C,+C,— . +(C,—C,+C . = (W2)")?
=)n

©
Add the expansion of (1 + 1)", (1 + ®)" and (1 + @)

1+i£ ” cos = +isinZ )
(Iroy=|37 5 | =(F3 703
n n
2\ — l—iﬁ ~|cosZ-isinZ
(o= | =373

(A)—(q,8), B) > (p, q, 1), (C) > (5), (D) > (p, 5)
(A)We have, T, ,

L) e e

7
This will be the first negative term when 5 r+1

. 9
<0ie.r>—

2
Hencer=>5.

r
1
(B) We have, Tﬁ1 = 5Cr (¥ (;J = SCr ylosr

Now, 10-3r=1=r=3
So, coefficient of y =*C, = 10

(C) Obviously a prime number.

(D) We have : (1 +2x+3x2+4x3+....... )2
=[(1-x)2"?=1-x)"=1+x+x>+....+x"+...
Hence, coefficient of x*=1c¢=1, hencec+1=2

Q18  (A)—(q),(B)—(s), (C) = (p), (D) = (1)
(A)1+f=(7+44/3
Here (7—4+/3 p»=f=1-f
I+H(1-H=1
B) T,="C (x)*'.a=240 ... Q)
T,="C,(x)*a*=720 ... (11)
T,="C,(x)*a’=1080 .. (iii)
From (i) and (ii)
"C,(x)"'a 2x 240 1
Here ‘nc 222 ~(n—1)a 720 3
=6x=(n—-1)a
From (ii) and (iii)
9x=2(n-2)a
L3 _2n-2)
Onleldngf (n—1) =3n-3=4n-8=>n=35
(OCLCLCC,+C,C-CC+CC=2-244+6.6=6
1/2 1/2
X X 1 1
R X-y
y Y olgY 1-Y
X X
o\-12 )
A L A _
NUMERICAL VALUE BASED
Q.19 [10]
8 L ’ 2 5 1 10
T,=°C, 813 (x*log,,x)’ =5600 = x_8 x'*(log,,
x)*=100 =x=10
Q.20 [50]

Co-efficient of x*°
S=(1+x)""+2x(1 +x)* +3x*(1 +x)** +.....+ 1001x'°

..0)

1X—S = x(1+ %™ +2x(1 + %)™ ... + 1000x™ +
+X

1001x'°"
—(1 x) ...(11)
1001
S :(1 +X)1000+X(1 +X)999+ ...... +X1000_ w
1+x 1+x



Q21

Q.22

Q.23

Q.24

Q.25

Q.26

X 1001
1_(1 ]
_\HXJ | 1001 1001

= —— =(1+x)00
1 (o Ty (1+x)
1+x

= S=(1+x)%2_x1(] +x)— 1001 x'*'
Co-efficient of x** = "%c_|
n=12
For T to be the numerically greatest term, r = n+1|_

1+ X‘

a

n+1

—_— 2(n+1)
1‘ =8=8< <9=11<n<125=n=12
1+|— 3
(2]
3903"71 _39 (.':r2 :39 Cr2_1 _39 C3r
2 =3r or r=0,3
[0001]

29 = (1+7)"
= 2Cy 4 C, T+ C, 7 4 Cy T

. Theremainder = 2OCO =1.
[0001]

340 = (34)" =(81)"" = (1+80)"

=1+'% C,(80)+'™ C, (80)" +..+'" C,y, (80)"™

=1+8000 + (Last digit in each term is 0)
. Lastdigit=1.

[0012]
Since , nis even therefore (% + 1) th term is the middle

terms

. s w21 n/2
T, ="Con(x’) (—j —904x¢

X

n

=x"=x*=n=12

(0007]
The general term

Q.27

Q.28

2\ N 9-2r
_9 C, 3i _1 _ (_l)r 9Cr 3 - X183
2 3x 2

The term independent of x, (or the constant term)
corresponds to x'*" being

x%or18-3r=0=r=6
[0015]

m
s=>."¢; ¢,
i=0
(1+x)10="C,+"°C;x +...+1°C, x"..(1)
(1+x)2=2C +2C x +.... *C,x*...(2)
S represents coefficient of x™in (1) x (2)
Coefficient x™ in (1 + x)**=*C_

For this to be maximum
[0006]

m=15

1 T
General term : ¥C_(y"?)* " (Xw]

55-r r

:5C -y 3 x10,
Terms free from radical sign, wehn
55-0_55
3 3
55-10
3
55-20 _35
3 3

r=0, (Not possible)

15

r=10,

r=20, (Not possible)

55-40
3
55-50 5

3 3
Terms free from radical sign = 2.

5

(Not possible)

EXERCISE-IV

JEE-Main
PREVIOUS YEAR’S

Q.1

Q2

(Bonus)

Number of terms = "+ C,, =28 =n=6

Sum of coefficients = (1—2+4)° = 729

1)
('C,+2C, ovvere +11C, ) = (VC H1C, e )



Q.3

Q4

Q5

Q.6

1
= S LCCH e HFC ) HCIC F s 21C,)]

~@°-1)

1 21 10_
:5[2 -2]-(2"-1)
:(22071)7(21071):2207210
€)

using (x +a)’ + (x—a)’
=2[°C,x’ +°Cx*a*+°Cx-a']

[X+m5+(x)—msj

=2[C,x’ + °C,xX’(x’ = 1)+ *Cx(x’~ 1)]
= 2[x3+ 10x°— 10x3+ 5x7— 10x*+ 5x]
considering odd degree terms,

2[x3+ 5x7— 10x>+5x]

.. sum of coefficients of odd terms is 2

@)

2 222% 8 (1+15)"

15 15 15

8('"°C, + C,(15)+™ C,(15)" + ...
15

Remainderis 8.

@

(1% (1)

(1-t8=3t+3t")(1-1)3

= coefficient of t*in (1 —t)*is **'C,=°C, =15

@

20 20
C "G, T

Now Do e = 2ic, 21

Let given sum be S, so
S_iﬁ_ 1 (20.21]2 _ 100
~1 @)’ 2 21

k
Given S= E:>k:100

Q7 (D

5
In the expansion of (1 +xloeax )

i logy x |
third term say T, =°C, (x 2 ) —9560

= (xl"gzx)2 =256

taking logarithm to the base 2 on both sides

=2(log, x)2 =8=(log, x)=%2

=>x=4,

N

Herex=

Q38 Q)]
10
x? (\/; + sz

X

-

Consider constant term
10 10-r( 3 Y
Cr(\/; ) =

X

10—r_2r:0

10-5r=0
r=2
=>C,xM=720=>1r=4

Q9 @
225 [50 » 50-r

“rl50—r [25-1[25

_ o
r:OEI_zs_r Ig

g
25 & lrf25-r

50 25
— IEIEZO 25 Cr :50 C25 (225 ) .

Q.10 (4
101
z IOICr Sr—l
r=1
101

,zlmc a-!
- P

r=1 q 1



Q15 (@

RS RUIPREE SR G lterm T . =C 760:3%
:E Z er —Z Cr eneralterm T, ="C,
.. forrational term, r=0, 10, 20, 30, 40, 50, 60
= number of rational terms =7

r=1 r=1

= %((1 +q) 0 1214 .. number of irrational terms = 54
d6 (2
a ((1+q)0 =29 Q @
:W( q-1 'J 2."C, ="C, +"C;
I , b In
Q11 () |3n -5 [4n-4 |4n-6
(10+x)*+(10—x)*
a,=(10%) (2) 2.1 L
5n-5 (n-4)(n-5) 30

a,="C,(10)*(2)

n = 14 satisfying equation

2 _2GA07Q@) ) o

a, 10°%(2) Q17 ()

2.2C, +52C +82C,+11.°C +...... +62.7C,

Q12 (2 20
NC 00, +7C_| OC,+ o ¢, 0C = =Y Gr+2)*'c,
Selecting r student from 20 boys and 20 girls =“C_ r=0
“C,_ will be maximumifr=20.
=3) r.°C,+2) *C
Q‘13 (1) r=0 ' r=0 '
5™ term will be the middle term.
20
(x)'(3)* _ 20) 19 20
ty =8C4 L?J (;) =5670 = 320 r T C,_+22 =60.219 +2.220=22
r=
=5C,.x* = 5670 QI8 4
6 6
_8><7><6><5X8_5670 (x+\/x3—1) +(x— |
4x3x2
=2[Cx°+Cx'(x*~1)+Cx* (X~ 1) +°C (X’ ~1)’]
o 567 _ 81 =x*—81=0 =2[(Cx*+CxX - Cx*+°Cx*+°Cx*-2°C X’ + (x’~ 1
7 —3x°+3x%)]

= Sum of coefficient of even powers of x

= Real value of x—=+/3 2115+ 15+15_1-3] =24

Q14 (3 Q.19

(Bonous)

10 1 6/3 3
1 2 l
200 = 6C3 X1+log10 X % x4

5™ term frombegining

5" term fromend 6

1/3 3 1
2(3 ) =10= X2(1+10g10x)+1

22272374/3 2/3 A8/3 1/3 3 1
== 2 323783 -4(36 _ +— |t
45 (#/3)65-2 (36) =1 2(1+t) 4



Q.20

Q.21

where t=log x
=t+3t-4=0
=>t=1,4
=x=10,10"
=x=10(Asx>1)

@ Q.22

2087 = @.xnog*x
X

86 — Xlogzx -3

Q.23

218 — Xlog2 x-3

= 18=(log,x—3) (log,x)
Letlog,x =t
=t2-3t-18=0

= (t-6)(t+3)=0
=>t=6,-3
log,x=6=x=2=8
log,x=-3=x=27=8"

@
ol Q.24
C_ 2 (r-Dl(n—-r+1)! 2
"c, 15 T 7 ol 15
r!(n—r)!

ro_2

n—r+1 15
15r=2n-2r+2

17r=2n+2

ﬂCr _1_5
"C 70

Q.25

r+l

n!
_ rln-npt 3 +1 3

n! 4 = —=
T+D!(n-r-1)!
14r+14=3n-3r
3n—-17r=14
2n—-17r=-2

n=16

17r=34,r=2
16C1, 16C2, 16c3

Q.26

C,+'°C,+"°C;  16+120+560
3 3

680+16 _ 696
3

=232

@

n
nC 2n-2r _3r
— X X
T,= z , T
=0

2n—-5r=1=2n=5r+1
forr=15.n=38
smallest value of n is 38.

1
Coefficient of x* = *C, x 9 -3a(**C,) +b=0
=-45a+b+"C,+9=0 (1)

Also, 27 x *C,+9ax *C,-3bx "C =0
=9xPC,a-45b-27x"C=0
=2la-b-273=0 ..(ii)
() + (i)

—24a+672 =0

=a=28

So,b=315

2
(l+x)(l—x)10 (l+x+xz)9

(l—xz)(l—x3)9

’C, =84

@

6 6
L 2x’ —iz —L.x8 2x’ —iz
60 X 81 X
its general term
L 6Cr 2671’ (_3)r X1274r _L GCr267r (_3)r 122074r
60 81

for term independent of x, r for I expression is 3 and r
for second expression is 5
.. term independent of x =—36

[30]
Let (1-x+x%....... YA +x+x+...)=a,ax+ax
Putx=1

l1@2n+1)=a,+a, +a,+...... +a, ...l



Putx= -1 10!

(2n+1)l:ao—al+az+ ....... +a21’1 .......(2) YZI’BZZ’(X':7 = 7!2!1' =360
From (1) +(2),

_ _ 10!
dn+2=2(a ta,+....... )=2x61 y=2,p=0,0=8 = =45
=2n+1=61=n=30. 81012!

Total=615
Q27 (3
%0 6 Q31 4
r+l __
3 RTE) 16-r r
°C, k-3 T—lﬁC(x)(lj
cil il el r c?se xsin®
k2_3:T :k2:3+T for r=8 termis free from ‘x’
rcanbe 5, 35 iy 1
for r=5, k=£2 o $ sin®Ocos’ O
r=35, k=4+3
Hence number of order pair =4 T =15C ’
o 8 (sin20)°
Q28 (2
; ine [E,E} ,L,=19C, 2" - {Minvalue of L, at 0 =/4}
(1+X)10|:1_(Xj :l 8 4
1+x
8
X InO€ 1,2 L =16C 2 —16C_ 2824 {** mi
1-—— n 16’8 |” 3(18 gL S omin
1+x _
)
A+x)°[1+x)" -x"] value of L, at 6 = /8]
=(1+x)!! —x!!
A+x)" x— (7=« L, "c,2%2* 16
(1+x) L, °c,2t
Coefficient of x’is ''C, ="'C, =330
029 () Q.32 [51]
We know "C_is max at middle term 25 25 25
a=19C =19C = 19¢ > (@r+)*C, =4> 17C +). ¥C,
b — 20Cp — 20C1100 ? r=0 r=0 =0

q

c=21Cg=21C,=2C,, 595 N 5 N
a b c =4erT C,_, +2% =100> *C_ +2
5C, 20w 2120 4 . .

00 1w 7 =100 2% +22=2%(50+1)=51.2>

b Sok=51
a c
b2 4211 Q.33  [118]

a b ¢ "C_:"C:*C L :2:5:12
11 22 42° s "L 12

= =75 and ==
Q.30  [615] Cy 2 ¢, 5
10!
General term= WX[}”Y N n—r+1:§ an n—rzg
o r 2 r+1 5
for coefficient of x* = B +2y=4

=2n-7r+2=0 and 5Sn—-17r—-12=0

10! .
210 Solving ; x=118,r=34

vy=0,p=4, =6 = m =



Q.34

Q.35

Q.36

Q.37

G

General term of

10 10-r r
<0LX1/9 +BX1/6) _ 10Cr(aX1/9) (BX—I/())
For term independent of 'x' r =4

~. Term independent of x = '°C_a*B*

Also o’ +p*=4
By AM - GM inequality

o’ ;Bz > ((13[32 )1/2

= (2 > o’p> = o’p* <16

S 10k="C16  =k=336

@

Generaltem =T ¢ [2x] (1)

eneral term=T_, =°C_| 7 .
9-2r

:9Cr(_l)r' 2971' X18—3r

If term is independent of x then r = 6.

-3

e X7
o o 53 18
S 18K =7

©)

(31/2+51/s)"

n-r

T
LetT_ ="C(3)2 (5)s

So,rmustbe0,8,16,24 ......
Nown=t, =0+32x8=256
=n=256

@
(r+1).‘PH—(r+l).%:|r_+1

So(2.'"P,—3.P, +....51 terms) +
([1-|2+[3—.... upto 51 terms)

=[2-13+[4—...+|52] + [1-]2+[3—....+[51]
=[52+[1=|52+1

Q.38

Q.39

Q.40

Q.41

@)

Consider the three consecutive coefficients as

11+5Cr’ 11+5Cr+1’ n+5Cr+z
. n+5 Cr B l
" n+5 Cr+1 )
r+1 1
:>n+5—r 2:>3r n+3 .. 1)
d n+5 Cr+1 B é
an 5 -
" Cr+2 7
r+2 5

_2 et ..
= L ia_r 7:>12r 5n+6 (1)

From (i) and (ii)) n=6
Largest coefficient in the expansionis ''C, =462

M

20

50-r
Here Z Cs
r=0

- 50C6 + 49C6 + 48C6 + 47C6 +.. 32C6 + 31C6 + 30C6
= (30C7 + 30C6) + 31C6 + 32C6 +.+ 49C6 + 50C6 _30C
N (31C7 + 31C6) + 32C6 +. o+ 49C6 + 50C6_ 30C
- (32C7 + 32C6) .+ 49C6 + 50C6 _ 30C7

7

7

6
1-x*
(I +x+txH+x3)0= ( 1 j

—X

4 6
" j = coefficient of x*

1—

Coefficient of x4 in [

in(1-6x*(1-x)*°

= cowefficient of x*in
(1-6xH[1+°Cx+"Cx*+...]
=°C,—6.1=126-6=120

[13]

1 r
Tr+1 — 22Cr. (Xm)22—r. (Fj

Tr+ . — 22Cr. x22m—mr—2r
-+ 22m—mr—2r=1amd *C = 1540
PC,=1540=r=3o0r19

Now, forr=3;22m—-3m-6=1



7
= 19m=7 = m= 0 (not acceptable)

forr=19;22m—-19m=39

=m=13
Q42 (2
10-r kY
Generalterm =T o 100 (\/;) K__z]
T T X
— 10(:r (*k)r ) Xl()zfrizr
="C (k. 5
If it is constant term thenr =2
-+ 1C, (k) =405
,_ A05x2 _81_
K" T0x9 9
lk[=3
JEE-ADVANCED
PREVIOUS YEAR’S
Q.1 D)
10 10 )
By, Z ABy _sz (Ar)” =%B,,("C,,—-D)-"C,,
r=1 r=1
(ZOCIO_ D= 30C10_20C10: CIO_Blo
Q.2 [6]
mSC,:™C iMC =5:10: 14
I’H—5(;r _E n+SCr+1 _E
= n+5CP1 5 & n+5Cr 10
(N+5)-r+1 (n+5)—(r+N+1 7
AL At Y _r
r r+1 5
n+6 3 & n+6 12
roo r+1 5
12
z3r:€(r+1) —r=4
. n+6=12 =n=6
Q3 ©

Coefficent of x!

A+ x3)*1+x3) 1+ xH) 2 (1-x?)*
- (1-x?)*

Coefficent of x'"'=(1-x%)*(1+x"%(1+x%)7(1-x*)*

=(1—4x%) (1 +x%® (7% +35x) (1 -x2) *
= (7% +35x°—28x") (1 +x*)* (1 —x?)*

Coefficent of x®=(7x+35x°—28x®) (1 +8x*+28x®) (1—x*)*

Q4

Q5

Q.6

=(7+35x°-28x*+56x* +196x*) (1 —x*)*

Coefficent of t*= (7 + 56t> + 35t + 168t*) (1 —t)*
=7-7C,+56-°C,+35-*C,+168
=245+700+168=1113.

Alterantive :

2x+3y+4z=11

(%, y,2)=(0,1,2)*C,x"C, x C,

(1,3,0) “C, x’C,

(2,1, 1)*C,x"C, x*C,

4,1,0) 'C,

coefficientof x'" =66 x7+35x4+42x12+7

=1113. Ans.

(8]

9=(0,9)(1,8),(2,7),(3,6),(4,5)#5 cases

9=(1,2,6),(1,3,5),(2,3,4) # 3 cases

total =8

[51
coefficient of x? in (1+x)* + (1+x)*+...+ (1+x)* + (1+mx)®
=(Bn+1)7C,

= coefficient of x? in

(1) ((1+x)" 1)

+(1+mx)* =GBn+1)C,
I+x-1

= C +9C, x m2 == (3n+1)'C,
=16+m=0Cn+1)17

=>n=5

[646]



Q.7

X=n"'C _;n=10

n-1°

X=10"¢,

X 1

19

1430 143" °

=646

[6.20]
Suppose

n(n+1)

n 2n—l

n(n+1)
2

n(n+1)

n(n—-1).2"2+n2""

4[1

. 4n _ n2 (n_l).22n—3 _ n2 2211—2 — O

) n*(n—1)

2

LU
8 4

Q8

(A,B,D)

Solving

P .
f(m7 n, P) = Z mCi ﬂﬂcp _p+n Cp—i
i=0

mC" n+iC .p+nC )
i p p-i

o (ni) (n-+p)!
Ci'p!(n—p+i)! (p—i)!(n+i)!

ne y (HP)L 1
Yoop! (n—p+i)(p-i)!
n(n+p)! n!

p!n! ><(n—p-i—i)!(p—i)!
nC. .mPC "C . {"C."C_=""C }
i P p-i 1 p1 P
f(m’n,p) = n+pCp.m+nCp
f(m,n,p)

n+p
CP
Now

:m+nC
P

m+n

g(m’ n) — Z m+ncp

g(m, n) = 2™
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