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STUDY MATERIAL : MATHEMATICS

BINOMIAL THEOREM

INTRODUCTION

Given two number a and b, if we are required to find (a+ b)?,
we can just add a and b then multiply the sum by itself.
Another way of doing it is to find a2 + 2ab + b2. We also
know that (a + b)3 = a3 + 3a2b + 3ab? + b3, Now we may
need to use the expression for (a+b)>, (a + b)’, etc. But we
cannot remember all the expressions. Binomial theorem
helps to find these expressions.

Binomial Expression : An algebraic expression containing
two term is called a binomial expression for example,

1
(2x+3), (x2— —), (x +a), etc are binomial expression.
X

Binomial theorem : The formula by which any power of a
binomial can be expanded in the form of a series is called
binomial theorem.

TERMINOLOGY USED IN BINOMIAL THEOREM

Factorial notation : n! is pronounced as factorial n and is

n(n-1)(n-2).... 32.1;ifneN
defined as n!=
1 ;ifn=0

Note:n!=n.(n—-1)!, ne N

()
Mathematical meaning of "C_(Other symbol Lr) & C(n,r)

The term "C, denotes number of combinations of r things
chosen from n distinct things mathematically,

n!
(n-n)!r!
Properties related to "C,.:
(1) nCr = nCn—r
(i) °C,+nC,_, =""Ic,
(i) If"C, = nCy theneitherx =yorx+y=n

1’1(:r

n
H — — n-l
(W)"C,= —."'c,,

(V) 1 nc = 1 n+l
r+1 ' n+1 rtl
"C, n-r+l

(vi) 1 C, r

(vii) If nand r are relatively prime, then "C_ is divisible by n,
but converse is not necessarily true.

BINOMIAL THEOREM FOR POSITIVE INTEGRAL INDEX

()
(i)

(iii)
(iv)

()

(i)

(iii)

Theorem : If x and a are real number, then for alln € N,
(X + a)n — nCO X1 aO + nCl Xn—l al +1C Xn—2 a2
ot IC X T A 0C | xTam T 4nC x0an

n
ie. (x+ay= 2 "Crx"Tal
r=0
Properties :
There are (n +1) terms in the expansion of (x +a)"
The sum of powers of a and x in each term of expansion is
n.
The first and last term being x™ and a™ respectively.
The binomial coefficients in the expansion of (x + a)”
equidistant from the beginning and the end are equal.
Cy="C,,"C;="C__ ...

General Term : In the expansion of (x +a)", (r+ 1) term is
called the general term which can be represented by T, ;.
T = "C.x"Ta'
="C, (first term)" ™ (second term)”

r+l

To find a term from the end in the expansion of (x + a)":
It can be easily seen that in the expansion of (x + a)",
(r+ 1) term from end = (n —r + 1) term from beginning.
ie. T, (B)=T, ., (B)

Tr(E) - Tn—r+ 2 B

Some deduction of binomial expansion :
Expansion of (x—a)"
(x-a)" = nCOXnaO _ nCIXn—lal + nczxn—2 a27nc3xn—3a3
F DI X T+ A1) C, X020
Put (— a) in place of a in the expansion of (x + a)".
General term = (r+ 1) term
T, ="C(-D)Fx"Tar

By putting x =1 and a = x in the expansion of (x + a)"
(1+x)"="C+"C x+"Cox? + ... A NC X"+ ...+ PC X"
which is the standard form of binomial expansion
General term = (r+ 1) term

n(n—1)(n-2)....,.n—r+1) .
r! X

By putting (—x) in place of x in the expansion of (1 +x)"
(1-x)"="C—"Cx +"Cpx? —"Cyx> + ... + (-1) "C xT

T, ="Cx'=

T

General term = (r+ 1) term
n(n-H(n-2)...n-r+1) |
r! X

T, = (1).CxT= (1)

=
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Number of terms in the expansion of (x +y +z)":
(x + y+ z)" can be expanded as —
(xc+Hy+2)'= {(x+y) + 23"
=(x+y)"+1C,(x +y)" Lz +"Cy(x +y) 222 +.... +NC ZN
= (n+1) terms +n terms + (n—1) terms +..... + 1 term
.. Total number of terms= (n+ 1) +n+ (n—1)+....+ 1

B (n+D(n+2)
B 2

The number of distinct terms in the expansion of
(x; + Xy + X3 +ox )M is given by " FTLCL

BINOMIAL COEFFICIENTS & THEIR PROPERTIES
In the expansion of (1 + x)?
e (1+x)"="Cy+"Cx+....... FICX + ... +1C X"
The coefficients "C, "C,, "C, of various powers of x, are
called binomial coefficients and they are written as
Cy.C,Cy, ....C.
Hence, (1+x)"=Cy+Cx+Cyx? + .o C X + oo+ C XD

n(n-1)
2!

_ n(n-1).... (n—-r+1)
ro r! ’
Now, we shall obtain some important expressions involving

binomial coefficients-
(@ Sum of coefficient : Puttingx =1 in (1), we get
Cyt+C+Cy+....+Cn=2"

n
ie. Z ! Cr = 211
r=0

where Cy=1, C;=n, C;=

C,=1

() Sum of coefficients with alternate signs:
Puttingx=—11in (1) We get

ie. Z(_l)r nCr =0

r=0

(¢) Sum of coefficient of even and odd terms
From (3), we have
CotCytCyt .. =C+C3+Cs+ ..
i.e. Sum of coefficient of even and odd terms are equals
From (2) and (4) we have
= Cyt+CyFu =C,+Cy+ . =1

(d Sum of products of coefficients
Replacing x by 1/x in (1) We get

" C G Cy
(1+;] :C0+ ;+X—2+ ..... +X—n+ ............ (5)
Multiplying (1) by (5), we get
(l+ X)2n 5 Cl C2
e =(CprCx+Cyx? ) (Cot— + 3+

Now, comparing coefficients of x" on both the sides, we get
CyC,+C,Cpyy + et C,  C =2C,
B 2n!
- (n+r1)!(n-r)!

(e) Sum of squares of coefficients
Putting r =0 in (6), we get

2
C3+CH+C3 + +Cp =

() Puttingr=11in(6) we get
CyC; +CCy+CyCqy . +C__
2n!
— ZnC - —_—
=1 (n+1)!(n-1)!
(g) Puttingr=21in(6), we get
CoCy +CC3+CyCy +C,,C

2n!
— ZnC - —
-2 (n+2)/(n-2)!
Example1:
Find the tenth term in the expansion of (2x2 + 1/x)!2
Sol. Comparing (2x2 + 1/x)!2 with (X + a)
n=12,X=2x%a=1/x.
o 100 term =T, = 12Cy (2x2) 1279 (1/x)° = 12Cy. 8.1/%3
or T, =1760/x

Example2:
Find the 7th term from the end in the expansion of

[X_ijlo
X2 ’

Sol. The 7th term from the end = 5th term from beginning
3 e, 2l
T5 — 10C4X6 _x_2 — IOC4 . 24 X2

Example3:
If the second, third and fourth terms in the expansion of
(a+ b)*are 135, 30 and 10/3 respectively, then find the
value of n.

Sol. T,="C,ab"'=135 ... 0)
T,="C,a’b"2=30 ... (i)
10
T,="Cya%b" 3 = 3 e (iif)
Dividing (1) by (ii)
! Clabml _135 n b .
nczazbn_z 30 o a =5 e (iv)
5( -1




SOAL

ODM ADVANCED LEARNING

STUDY MATERIAL : MATHEMATICS

b 9

b (-1 L v)
Dividing (ii) & (iii)
n(n-1)
2 b_10_ 9
nn-)(n-2)"a 3 = ... (vi)
3.2

Eliminating a and b from (v) and (vi) =>n=5

Example4:
Find the number of terms in the expansion of (x +y + 2z)8.

Sol. - n =8 and from the above given formula we have
B+1)(8+2)
Number of terms = - 45
Example5:

Find the value ofaCyy +(a+b) C; +(a+2b)C,+ ... +(a+nb)
C
n
Sol. a(Cy+C;+Cy+....+C ) +b(C; +2C, +.... +"C))
2a+nb
2

=a2"+ b2l =20 ( ) = (2a+nb) 2!

MIDDLE TERM IN THE EXPANSION OF (x +a)"
There are (n +1) terms in the expansion of (x + a)™. The
middle term depends upon the value of n.

(a) When n is even, then only one middle term exists and it is

th 0 n
n . n n
(E + 1) term ; Middle term= n C,x2.a2
2
(b) Whennis odd, there will be two middle terms and they are

(n+1)th and (n+3)th
2

terms.
el nol
"Coyx 2 .a?
The first middle term = =
n-l n+l
. nCr1+1X 2 -a 2
The second middle term = Y

Example6:
Find the middle term in the expansion of (x + 4)*.

Sol. Here n=4 is even so there is only one middle term which is
(4/2)+1=3"term.
Therefore, middle term T = 4C2(x)2(4)2 = 96x2

Example7:

1 n
If the middle term in the expansion of [Xz + ;) is924 x5,

then find the value of n.

th
n
Sol. Since n is even therefore [EJF 1] term is middle term,

n/2
hence "C,,, (x?)? (;j =924 x0=x"2=x0= n=12

GREATEST BINOMIALCOEFFICIENTS
In a binomial expansion binomial coefficients of the middle
terms are called as greatest binomial coefficients.

n
(1) Ifniseven:Whenr= 3 i.e. "C, ), takes maximum value.

n—1 n+1

b or 5 1.€.

nCn_l - nC
2

(i) ifnisodd:r= HTH and take

maximum value.

Example 8 :
Find the greatest coefficient in the expansion of (1 + x)2".
Sol. The greatest coefficient = the coefficient of the middle term
1.3.5........ (2n-1 o
n! ’

=2nC =
n

Example9:
Find the term which has the greatest binomial coefficient in
the expansion of (x2 + 2/x)°

Sol. We know that Binomial Coefficient of middle term is the
greatest Binomial coefficient.
Since n = 6 is even, So the middle termis T 5,
. middle term=n/2+ 1 =3+ 1= 4 term

TODETERMINEA PARTICULAR TERM INTHE EXPANSION

n
In the expansion of (x“ + Lj ,ifx™occursin T, |, then
X

no—m
o+p

risgivenbyno—-r(a+p)=m=r=
Thus in above expansion if constant term i.e. the term which
is independent of x, occurs in T, | then r is determined by

no
a+f

no-r(a+p)=0=r=

Example 10 :
Find the coefficient of x3? in the expansion of (x* — 1/x3)!3

15(4)-39

443
. The required term =T, = 13C; (x*)!2 (- 1/x%)> =— 455 x¥
-.coefficient of x3% =— 455

Sol. From above formula, r=

]
I82
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Example 11 : = (1+2x)"=6561,whenx=1
Find the term independent of x in the expansion of = 3"=6561 =3"=38=n=8
9 8 r
T, C.(2 -
(%_L} Now, 7 =73 ) X)r—l -y
%/; Tr Cr—l (2X) T
T, 9-r 1
97r( 1 \r +l _ 777 |: __:|
—9c (9 - = X=
sol. T,, = °C, (¥) ) T,  r 2
T +1 9—r 1
9-r r (9‘3r) LTSl —>129-r>1r=2r <9=r< 45
6 r

T

=9C (-1y.x 6 3=C,.x

Sth

Hence 5™ term is the greatest term.

Now H =0=>r=3 ;T:f9C3
6 TRYITYOURSELF-1

Q.1  Find the 6™ term in the expansion of (2x2 — 1/3x2)10,

ExamPle 12: . . . Q.2 Find the coefficient of x¥ in
Find the term independent of x in the expansion of 1+ (1+x)+(1-x)2+ ...+ (1 +x)" (0 <k<n).
4 319 Q.3 Find the sum '°C, + 10C; +19C, + 10C, + 10C,,
(— x2 - —] Q.4  Ifthe coefficient of the middle term in the expansion of
3 2x (1 +x)2"*2 is o, and and the coefficients of middle terms
A 39 Ly in the expansion of (1 + x)2™*! are B and v, then relate
Sol. Here comparing [—XZ ——] with [Xa i—B] a, Pandy. o .
3 2x X Q.5  Find the greatest coefficient in the expansion of
o (1+2x/3)15.
Wegeta=2, p=1.n=9andr= -2 ¢ Q.6 Find the sum 3 "Cy— 8 1C, +137C,~ 18C; + ...
2+1 Q.7  The number of dissimilar terms in the expansion of
5. (6+1)="7Mtermis independent of x. (1-3x+3x2—x3)204s—
(A)21 B)31
NUMERICALLY GREATEST TERM IN THE EXPANSION OF (©)41 (D)61
(x+a)" o x5
Let T, be the greatest term in (x + a)" Q.8  Find 7™ term of 5 ox

T,
Then AL > and —22 <1 [\
T, rl Q.9 Find the middle term(s) in the expansion of Ll - 7J

| T | | "Cx"a’ | (n—r+1)i
T = ne n-r+l_r+1| = r 1 15
| ' | 1 a | x Q.10 Find the coefficient of x32 and x 17 in x* -3 .
X
n—-r+l)|a
Now ( )_>1 n+12§+1:>r< ANSWERS
' f a +1
N 896
a M) ->- @™y, 2
Algorithm :
1 = 15 6
Step I : Calculate ol =k (say) @ pry=a () "C (23 (6)0
b 10500 429 14
a (M O ®) 3 O g

Step II : (a) If k is an integer than T, and T, are the
numerically greatest term.

(b) Ifk is not an integer. Let m is its integral part than T, 4
is the numerically greatest term.

(10) Coefficient of x32is 1365, x 17 is—1365.

MULTINOMIALTHEOREM

If (n eN), then general terms in expansion of
Example 13 :
If the sum of the coefficients is expansion of (1 + 2x)" is (xl + Xy + X3+ + Xy )n is
6561, find the greatest term in the expansion for x =1/2
Sol. Sum of'the coefficient in the expansion of (1 +2x)"=6561

e
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n!

a taytay+..... +a =n,0<a,<n,i=1,2,3,.... k and

the number of terms in the expansion are "*k-1 Cii-
Number of terms in (x +y)? = ™I, ;

Number of terms in (x + y +z)" = "*2C,

Example 14 :
Find the coefficient of a2b3c*d in the expansion of
(a—b—c+d)!0.
Sol. (a—b—c+d)!0
10)!

-y B o o
r1+r2+r3+r4:10 BRRVARCERVE
We want to get a2b3c*d this implies that

r=2,1,=3,n=41,=1
Coefficient of a2b3¢*d is
(10)!

Srarary D DT =~12600

BINOMIALTHEOREM FORNEGATIVEAND FRACTIONAL
INDICES
When n is a negative integer or a fraction then the expansion
of a binomial is possible only when
() Itsfirsttermis 1, and
(i) Its second term is numerically less than 1.
whenn ¢ N and | x | < 1, then it states

-1 -D(n-2
(I+x)"=1+nx+ n(nZ' )X2+n(n 3)'(11 )x3+

r!

n(n—-1)(n-2)........ n—r+1
Generalterm: T, = ( X ) ( )xr

r!

Note:

(1) In this expansion the coefficient of different terms can
not be expressed as "C,, "C,, "C, ,.....

because n is not a positive integer.

(i)) In this case there are infinite terms in the expansion.

Some important Expansions :
If|x|<landn e Qbutn ¢ N, then

(@ (1+x)"=1+nx+ n(n—'_l)x2

n(n-1) 2 n(n—1)(n-2) 3

®) (1—0"=1-nx+ —— 3

...... (=X +.......

r!

© (1-x)"=1+nx+ n(n-:-l) 24 n(n+1)(n+2) x3

3!

+1)..... +r—1
LD -]

r!

n(n+l) , nm+hn+2) ,
X“— X
2! 3!

@ (1+x)™=1-nx+

n(n+1)(n+r-1)
! r!

)t e

By puttingn=1, 2, 3 in the above results (c) and (d), we get
the following results

e (I=x)'=l+x+x2+x3+. ... +x+...
General term T, =x"

® (1+x)'=1-x+x2-x3+.. (%) +...
General term T, | =(—=x)"

@ (1-x)2=1+2x+3x2+43+. . . +@r+1)x"+.....
Generalterm T, =(r+1)x'

h) (1+x)2=1-2x+3x2—4x3+ .+ @+ 1) (x)+.....
Generalterm T, | =(+ 1) (=x)"

1 2
i (1-x)3=1+3x+6x2+10x>+...+ @+ Dr+2) X'+

o X e
General term = W !

() A+x)3=1-3x+6x2-103+...+ (”1)2# (X) +......
General term = (r+1)2$2) (—x)F

Example 15:

2
1-x
Find the term independent of x in the expansion of [1 N xj .

Sol. (1-x)?(1+x)2=(1-2x+x2) (1 -2x+3x%+......... )
The term independent of x is 1.

Example 16 :
If | x | < 2/3 then find the fourth term in the expansion of

1/2
[1+§xj .
2

1/21/2-1)1/2-2) (3_)(]3 _27 5
B 3! N2/ 128

Sol. T,

—
134
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Example 17 :

Vv4-x

for small values of x, then find (a,b)

is approximately equal to a + bx

o o Gt e ]
[1+2( 3x)+2( 2)2( 3X) F e ]
5 521 5
1 (= (-
(1-3x)"2 +(1-%)"3 _ +{+3(”+332(X)+ }
Sol. = =
x 2 1 x) 1 1)1 x\*
2[1#} 2 1 (X))
4 20 4/ 20 2/20 4
L LI S,
12 144 35
= =1-—X+....
1—5—1x2— ..... 24
2 8
Neglecting higher powers of x, then
ot B gy B
aThxTloogt AT LT Ty

SOMEAPPLICATIONS OF BINOMIALTHEOREM

1. Integral and fractional part:
If (\/X +B)" =1+, where I and n are positive integers,
n being odd and 0 < f< 1, then
(I+f).f=K"whereA-B?>=K>0and /A —B<]1
Ifn is an even integer, then (I + f) (1 — f) = K™

2.  To find the remainder when a® is divided b, we adjust the
power of a to a™ which is very close to b say with difference
1. Also, the remainder is always positive. When number
of the type 3k — 1 is divided by 3, we have

k-1_3k-3+2_, 2
3 3 3

Hence, the remainder is 2.

n
3. 2£[1+l) <3, n>2LneN
n

4.  To find the sum of Infinite series :
We can compare the given infinite series with the expansion

nn-1) , .
of (1+x)"=1+nx+ o X + ..... and by finding the
value of x and n and putting in (1 + x)" the sum of series is
determined.
Example 18 :
Find the value of cube root of 1001 up to five decimal
places.

1/3
. 1/3 — 13 — 1+_)
Sol. (1001)!3=(1000+1)"3=10 ( o

=10 l+l. ! +1/3(1/3_1) ! Foreee
31000 2! 10002

=10 {1+0.0003333—-0.00000011 +....}=10.00333

Example 19:
Find the remainder when 5%? is divided by 13.

Here 52 =25 which is close to 26 = 13 x 2.
Hence, E=5%=5x5%=5x(52)¥ =5 (26-1)*
E=5[%C,26% -49C, 2648 +49C, 264 - .

+%9C,426 - 49C 4]

Sol.

= 5x26k—5
E 5 8
= 0k— > =10k—1+—

Now, 13 13 13"

Hence, the remainder is 8.

Example 20 :
Find the positive integer just greater than
(1+0.0001)10000,

10000
. 10000 — | 1+ ]
Sol. (1-+0.0001) ( 10000

1 n
Now,weknowthat2é(1+—] <3, n>LneN
n

Hence, positive integer just greater than (1 +0.0001)10000

is 3.
Example 21 :
Th f1+l+L+ I'3:3 +...00 j
CSmOl Ty 48 4812 s
(A) V2 (B) 1/2
©3 (D)2°?
o n(mn-1
Sol. Comparing with 1 +nx + Tx2+ ......
nx=1/4 (1)
_ 2
and n(n-1)x :1;
2! 4.8
nx (nx-x) _ 3 l(l_ ):i by (1
or 21 _32:4 4 16 (Y( ))
(-2 ,13 1 )
= 3 4= %7175 .. (2)

putting the value of x in (1)
n(-12)=1/4 = n=-1/2

Sum of series = (1+x )" = (1-1/2) 2= (1/2)12= |2

v
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Example 22 :
If x is so small so that its square and higher power can be

2x - 1/2
1+7 +(4+2x)

(4+x)%?

-5

[1+2—X] +(4+2x)"? (1—m—xj+z[1+5)
S 3 3 4
ol. =

8
-1
21[3_&4_1][14_3_)(] :E(I_W_X)(I_S_X]
8 302 8 g\ 18 8

R
8 18 8 24 x 8

neglected. Find the value of

Example 23 :

If (64/6 + 14 =[N] +F and F = N — [N]; where [.]
denotes greatest integer function, then NF is equal to
(A)202n*1 (B) an even integer

(C) odd integer (D) 40201

)2n+1

)2n+

Sol. (AB).Since (66 +14)""" =[N]+F

Let us assume that f= (6\/3 - 14)2n+] ;where 0 <f<1.
2n+1
INJ+F—f = (6v6+14)"" - (656 —14)""

=221y (606) ™ ()42 ¢ (646) " (14 ...

= [N]+F-f=even integer.
Now,0<F<land0<f<1

So,—1 <F—-f<1 and F —fis an integer so it can only be
ZEr0.

Thus, NF = (6/6 + 14)2n+1 (6\/6_14)2"” — ot

Example 24 :
Find the last three digits in 1130,
Sol. Expansion of (10 + 1)°0=50C 1030 +50¢C 104
F o 199C 1102 +39C 10 +30C,

=30¢,10%° +30¢10% + ...+ °Cy510°
1000K

+49 x25x100+500+1
= 1000K+123001
= Last 3 digits are 001.

Example 25 :
Prove that 22225335 + 55552222 j5 djvisible by 7.

Sol. When 2222 is divided by 7 it leaves a remainder 3. So
adding & subtracting 3777, we get :

Q.1

Q2

Q3

Q.4
Q5
Q.6
Q.7

Q8
Q.9

E= 22225555 _ 35555 + 35555 + 55552222

Ej Ep
For E; : Now since 2222-3=2219 is divisible by 7, therefore
E, is divisible by 7
For E, : 5555 when divided by 7 leaves remainder 4.
42222

-+ x"—alis divisible by x —a)

So adding and subtracting , we get :
E2 = 35555 4 42222 | 55542222 _ 42222

= (243)1111 + (16)1111 + (5555)2222 42222
Again (243)!111+ 16111 and (5555)?222 - 42222 are divisible
by 7 (-
Hence 22225353 + 55552222 i divisible by 7.

x™+ al is divisible by x + a when n is odd)

TRYITYOURSELF-2
Find (i) the last digit, (ii) the last two digits and (iii) the
last three digits of 1725¢,
5

5
Find the remainder whenx = 5° (24 times 5) is divided
by 24.

Find the values of x, for which 1/(~/5+4x) can be

expanded by binomial theorem.

Find the sum 1_%+lxi_ 1x3x5

8 16 8x16x24
Using binomial theorem, indicate which number is larger
(1.1)10000 61 1000.
Find an approximation of (0.99)° using the first three terms
of its expansion.
What is the remainder when 5% is divided by 13.
Find the last two digits of the number (17)10.
Coefficient of x!! in the expansion of
(1+x)*1+x3)7(1 +xH12is—

(A) 1051 (B) 1106

(C)1113 (D) 1120
ANSWERS

(1) 681,81,1 ()5 (3) |x|<5/4

@ 2/5 (5) (1.1)19000> 1000 (6) 0.951

@ 8 ®)49 ®©

EXPONENTIAL & LOGARITHMIC SERIES

1
'e' Series : The sum of infinite Series 1 + F+ 5+ ..... 0 is

denoted by the number e.

1 n
If n tends to infinity then value of (1 + ;j is right value of

given series therefore.

v
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- "
e= lelt(1+—) 0re:1+l+i+i+
noo\ N 121 3

2 3 4
X X
1+x)=x— —+ — — — +....... 0
o ) 3 4
SOME IMPORTANT RESULTS
Related to exponential series :
(l) eX= I oy I or e*= = n!

(i) Replacing x by —x the above result becomes.

B X+X2 X3+ r
R TREP TR !

[’} Xn
or e*= Z D" nl
n=0 :
(iii) The value of e lies between 2 and 3
(iv) Generally, value of e taken as e ~ 2.7183 up to four places
of decimal.
() eisanirrational number lying between 2.71 and 2.73.
(vi) To find the sum of exponential series.
(a) Write n'™ term of given series
(b) Numerator of T, must be independent from n
(c) Byputtingn=1,2,3, ....... we find T, T, ........
(d) The sumof T, T, ........ is value of series
(vii) General term:
(a) In the expansion of e® *-

@x)"
General Term=T,_, = o

a
. coefficient of x= n_

(b) In the expansion of e” 2%

(_a)n Xl’l
n!

(-a)"

; coefficient of x'= ———

General term = T,.1= ol

(c) In the expansion of @ *b

ax"

General term =T i1 b2
n!

. b an

coefficient of x" = _n'

Related to Logarithmic series:

2 3
(@) a*=1+x(log a)+X—(log a)2+x—(log a3 +.....0
. 57 (log, 3 A3

2 3 4

(ii) 10g(1+x):x—%+x?—%+ ....... oo when|x|<1
2 3 4
(iii) log(l—x):—x—%—%—% .......... oo when |x|<1
3 5
(iv) logl—:2(x+—+—+ ............ )
+1 [1 1 ]
2 |ttt
® log-— X 353 5%

Example 26 :
Find the value of ¢ 1/ correct to four places of decimal.
2 3
Sol. e =l+—+> 4 4 toow .. Q)
mn 20 3

Putting x = (-1/5) ineq. (1), we get

2 3 4
e_1/5:1—1+L(—l] +l(—l] +l(—l] +...to®
5 2105 31N 5 415

2.2 1 2 1 2t
10 2! 102 3! 100 4! 104

¢ 15=1-0.200000+0.0200000—0.001333 +0.000066
¢ 15=0.8187 (correct to 4 decimal places)

S o

Example 27 :
If a, B are the roots of the eq. x2 — px + q = 0, prove that

2,2 3,03
loge(l+px+qx2):(a+ﬁ)x,mxz+ﬂx3

3
ax_azxz N o353 = B2x>2 N 3,3 )
Sol. RHS= 5 3 > P
=log, (1 +ax)+log, (1+Bx)
=log, (1+(a+p)x+apx?)
=log, (1 +px+qx?)=LHS
Here, we have used the facts o + f=pand a f =q.
We know this from the given roots of the quadratic
equation. We have also assumed that both | o . x | <1
and |Bx|<I.
NOTE
S w1 &1
LoyLoy ooy Lo
ot ap(n-1)! o(n—k)!
| 1 1 1
— =+ — +— 4. +oo=¢e—
2Z’m! 121 3 wrend
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(ax) ax)? ax)’ ax)"
3. e“:1+1—!+%+%+ ..... +(n—?+ ..... o0
4 — = 2e
ot 5=
© 3 o) 2
n n
5. 2 =2 Se
!t o (=Dt
0 n4 e n3
6. — = 15e
!t (5@t
7. The coefficient of X" in the expansion of
2 a 1.n
ea+bx:1+(a+bx)+(a+bX) Fod is L
1! 2! n!

ADDITIONAL EXAMPLES

Example1:
Find the coefficient of x20 in the expansion of

-5
1
2y40 | x2 _
(1+x%) ,(x +2+X2j

-10
Sol. Expression = (1 +x2)*0 . (x +l] _(1+x2)30 x10
X
The coefficient of x20 in x!0 (1 + x%)30
= the coefficient of x!¥in (1 +x2)30=30C=30C; | o =30C,,

Example2:
Ifin the expansion of (1+y)™, find the coefficient of 5th, 6th
and 7! terms are in A.P., then find the value of n.
Sol. As given "C,, "Cs, "Cy are in A.P.
= 0C,+"Cy=2."C4
n! n! n
= + =2
(n—4)!4! (n-06)!6! (n—=5)!5!

=30+ (n-5)(n—4)=2.6(n—4)
—=n2-21n+98=0=(n-7)(n-14)=0 -.n=7, 14

Example3:
Find the order of polynomial

5 5
X+\/x3—l) + x—\/x3—l)

5 5
Sol. x+\jx3—1 + x—\/x3—1)
=2[x°+3C, 3 (x*-1) +3C, x (3 - 1)?]
=2[x>+10x3 (- 1)+5x (x0-2x3+1]
=10x7+20x0+2x5-20 x*—20x3+ 10 x
.. Polynomial has order of 7
Example4:

Find the sum of the last ten coefficients in the expansion of
(1 +x)'? when expanded in ascending powers of x

Sol. The required sum = 19C10 + 19C11 + ...t 19C19
=19¢,+19C, +19C, + ... + 19Cy (since °C, = "C, )
Adding, 2 x (required sum) = 19C0 +19C1 +..+ 19C19 =219

Example5:
If(1 +x—2x2)8:a0+a1x+a2x2+ ..... +a16x16then find the
suma; tas;+as+t..tags.

Sol. Sum= {(ao +ajptapy+...+ 316)—(30 —a;tajy —....+a16)}

N | =

{(1+1—2)8—(1—1—2)8} :%(_28):_27

N | —

Example6:

Find the sum of the coefficients of even powers of x in the

expansion of (1 +x+x2+x3) .

(1+x+x2+x3)3

=(1+x)> (1 +x2)° =(1+5x+10x% + 10x3 + 5x* + x5)
(1+5x2+10x*+10x0+ 5x8 +x10)

= Coefficient of even powers of x

=(1+10+5)x2°=16x32=512

Sol.

Example7:
Find the sum of the coefficient of all the integral powers of

x in the expansion of (1+2+/x)*

Sol. The coefficient of all the integral powers of x are 4OCO,
40 2 40

C,.22,49C,24,.....,40C 240
(1+2)30=40C +40C, 2+40C, 22+ ... +40C,,.240

(1-2)30=40c -40c,2+40C, 22— .. +40C,,.240

1
Adding 340 + 1 =2 x (required sum) = 5(340 +1)

Example 8 :
If x is numerically very small as compared with 1, then
find the value of (1 —7x)!/3 (1 +2x)~3/4.

Sol. (1-7x)3=1+ % C7x)+ @1[2_?] CT2 4 o (i)

(1+2x) 34 =1+(-3/4) 2x)+ (3/4)(=7/4) 41) (2_7 '4)

Multiply (i) and (ii), we get

7 3
= (177x)1/3(1+2x)’3/4:I—EX—EX Fo=1-—

(Neglected rest term as x small)
Example9:
Find the number of terms with integral coefficients in the
expansion of (7173 + 51/2, x)600

600—-r

5 /2 ot

=600
Sol. t.; ="""C. 7 X

r r
Here 0 <r <600 and 5 200 - 3 are integers

1 should be a multiple of 6
r=0,6,12,.....,600

v
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Example 10 :
If (1 +ax)" =1+ 8x + 24 x2+ .. then find the values of a and n
n(n-1 2n 8
Sol. na=8 = n?a’?=64, ua2 =24.since — =7
2 n-1 3

= 6n=8n-8 = n=4,a=2

Example 11 :
If(1-x+x2)" =ay+a;x +a,x> +..... +a, x*" then find the
value ofay+a, +a, +...+a,

Sol. Putx=1=1=a;+a;+a,+...+a,,
Putx=-1=3"=aj—a; +a,—a;+..... +a,,
Adding, 3"+ 1 =2 (ag+a, +a, +...+a,)

Example 12 :
Find the largest coefficient in the expansion of (4 + 3x)23

3 25
Sol. (4+3x)*>=423 [1 +Zx)

Let (r+ 1)™ term will have largest coefficient
T
25~ (3
(3
&
r—-1 —
25 3
e[y
r-1 4

[25—r+1j§>1 .78
= r 4 :>r_7

Coefficientof T, 4 51
Coefficientof T,

Largest possible value of ris 11
. Coefficient of T}, =423 x 25C | x (3/4)!1

Example 13 :
Find the coefficient of x!3 in the expansion of
(1-x)P (1 +x+x2+x3)*is
Sol. Expression=(1-x)>.(1+x)*(1+x%)*
=(1-x)(1-x)* 1 +x3)*=(1-x)(1-xH*
. so the coefficient of x!3 =— 4C3 (1)} =4

Example 14 :
Find the value of

(18° +7° +3.18.7.25)

30 4+6.243.2+15.81.4+20.27.8+15.9.16 + 6.3.32 + 64
Sol. The numerator is of the form a3 + b3 + 3ab (a + b) = (a + b)?

Wherea=18,andb=7 - N'=(18+7)3>=(25)3

Denominator can be written as

36+6C,.3%.21+6C,.34.22 4 6C,.33.23 + 6C,,.32.24 +6C,

3.25+40C20=(3+2)0=50=(25)3 Ne @5,
: 2 =B === 7 555

Example 15:
If the coefficients of r'h and (r + 1) terms in the expansion

of (3 + 7x)%? are equal, then find the value of r
Sol. We have, T, =2°C, .32 (7x)'= (*°C,. 3% .7 x"
. a,_= coefficient of (r +1)N term =29C . 3201 7
Now, a,=a,_,=29C, .32~ 1. 77=2¢_, . 330-r 7rl

L P¢ 3 30-r

% = :§:>r=21
C, 7 r

Example 16 :
If (1 +x)"=Cy+C;x+Cyx> +.....+ C,x", then find the value
of 3Cy—5C, +7C, + ..+ (-1)" 2n+3)C,
We have 3Cy—5C, +7C, + ..+ (-1)" 2n+3)C,
=3Cy—3C, +3C, +..+ (C1)"3C, - 2C,

+4C, . H-1)"2nC,
=3(Cy—C, +C,+ ...t (-1)"C,)-2 (C, ~2C,

Sol.

+...(=1)"nC))
=3x0-2x0=0
Example 17 :
Find the sum of 10C; + 11Cy + 12C; +........ +20C,

Sol. Expression = coefficient of x> in

A+ + 1+ 0T+ 1+ )2 4o+ 1+ )%

A+x)"0 g-a+xt
1-(1+x)

Coefficient of x4 in {(1 er)21 —(1 +x)10}

— 21c4 _ IOC4 — 21C17 _ IOC6

= Coefficient of x3 in

Example 18 :

11 1y
Findthesumofserielerg[—j +—[—j F o o

sal. aiven: 1+ (1) 4 (4]
ol. ven: 3n slp) T 0

Ly
=2l —4+—| —| +—| —| H+.i...
2 3\2 5\2

1
X+—+—+.. ,Wherex = —
305 2

Il
[®)

11 1+x7 1+x
2 %81 x Tt X

=2.

1+l

3/2
2 _ log—— =log 3

L 1/2
2

= log

¢
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QUESTION BANK CHAPTER 7 : BINOMIAL THEOREM
EXERCISE -1 [LEVEL-1]
PART 1: GENERALTERM EFFICIENT Q.10 The first four terms in the expansion of (3x + 1/x)* is -

Q.1

Q.2

Q3

Q4

Q5

Q.6

Q.7

QS8

Q.9

INDEPENDENT TERM, MIDDLE TERM
AND GREATESTTERM

8
2
The middle term of the expansion [X - ;] is-

(A) 560
(C)1120

(B)-560
(D)-1120

10
3
Independent from x in the expansion of [\/— - 7] is -

(A)3240 (B)—3240

(C)405 (D)—-405

The middle terms in the expansion (x + 6)” is-

(A) 7560 x*,— 45360 x> (B)—7560 x* —45360 x>

(C) 7560 x*,45360 x> (D) None of these
Expansion of (1 + 3x +2x2)°, find the coefficient of x!1.
(A)576 (B)460

(©)148 (D)450

The 4t term from the end in the expansion of (2x -1/x2) 10
(A)960 x 11 (B) 960 x 12

(C)—960 x 12 (D)-960 x 11

The term which has the greatest coefficient in the
expansion of (x + a)3 is—

(A) 3rd (B) 4th

(C) Sth (D) 6th

The greatest term in the expansion of (2x + 7)10, when
x=31is-
(AT
OT,

B)Tq
(D) None of these

5
1
The first four terms of the expansion of [ax - _b 2] are
X

4 3 2

a a
A)adxS -5 2 x2410 =10 —
(A)ax b b’x b x*

4 a3 a2
B)aSx’+5 2 x2-10 —+10 ——
® b b%x bx*

4 a3 a2
O)a%3-5 2 %210 = —10 —
© b b%x bx*

3 a2

4
(D)a’x>+5 a—xz-l-loaT 10 35—
b X b x

8
1
The sixth term in the expansion of (3X2 - gj is-

189 189 189

189 ) 3
(A) TX (B)fTX (©) TX (D) TX

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

(A) 81 x4-108 x2+ 54— 12 x2
(B) 81 x*+108 x2+ 54+ 12 x72
(C)—81x*-108x2—54—12x2

(D) None of these

The tenth term in the expansion of (2x%+ 1/x)12 is —
(A) 1760/x3 (B)—1760/x3

(C) 1760/x% (D) None of these

15
. . 3 .
If in the expansion of (X ——2] the r™ term is
X

independent of x, then r equals-

(A)8 B)9
©10 (D) None of these
2
([ x x2 XM
Find the coefficients of x™ in Ll + ﬁ+ o1 tot FJ )
(A) 6"/n! (B) 4"/n!
(C) 2"n! (D) 7"/n!

In the expansion of (4-3x)’, the numerically greatest term
atx=2/31is-

(AT, (B) T )T, DT,
Find the coefficient of x° in the expansion of
1+ 321+ (1432 + ... (1+%)%0,
(A);l(% _3211C6 (B)3111C5—2112C3
(©)7C6—"'C (D) 11Cq - 12C

2
The coefficient of x* in the expansion of %

(1-x%)

(A)13 (B) 14
(©)20 (D)22

If the fourth term in the expansion of (px + 1/x)™ is 5/2
then the value of n and p are respectively-

(A)6,1/2 (B)1/2,6
©)3,1 (D)3,12
The coefficient of x* in the expansion of
(1+x + x2+ x3)is -

(A)"C, (B)"C,+"C,

(C)"C, + "C,+1C,"C,  (D)"C,+ "C,+ 1C,.nC,
If (2-x—x?)?"=a, +a,xtayx>+a;x° + ..., then the value
ofay+a,ta,+... is-
(A) on-1

(C) 2 2n—1

(B) 22n
(D) None of these

2n
If x ™ occurs in the expansion of (X + —2) ,
X

the coefficient of x™ is -

(2n)! (2n)!313!
(A) 120 —m)! ) (2n—m)!
(2n)! (D) None of these

) )

]
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Q.21 Ifthe third term in the expansion of |:X +xM°810% J

is equal to 10,00,000 then x equals-

(A)10 (B) 102

©)103 (D) No such x exists
Q.22

(2n)!
(A) (n1)2

(2n+2)!
B) [0+ 1)1

(2n+2)!
O w1

(2n)!
D) hrm+1)!

Q.23
3

of (a+b)™"3 are equal, thenn =

(A)3 (B)4
©5 D)6

Q.24

r=0
value of 0, then
(A)by=1,b;=3

(C)by=—1,b, =n

(B)by=0,b, =n

Q.25

If (1-x+x2)" =ay +a;x+arx> +...+2,,x°"

a( +a2 +a4 +....+32n =

3" -1 1-3"

3" +1 ©

(A) (B)

Q.26

The greatest integer in the expansion of (1+x)27"2 is

T T
If T_2 in the expansion of (a+b)"and T_3 in the expansion
4

1
D) 3" +—
2 2 2 ®) 2

If the sum of the coefficients in the expansion of (x +y)"

Q.30

Q.31

Q.32

n
Let n be an odd integer. If sinnf= )" b, sin" 6 for every

Q.33

(D) by =0,b; =n® —3n+3

, then

Q.34

is 1024, then the value of the greatest coefficient in the

expansion is —
(A)356
(©)210

(B)252

(D) 120
Q.27

Q.35

The interval in which x must lie so that the numerically

greatest term in the expansion of (1 —x)2! has the numeri-

cally greatest coefficient is

NN NEEINE

If the 6" term in the expansion of the binomial

Q.28

m
_3X 5 _
{Vzlog(lo 3 4Rt 2)log3:| is equal to 21 and it is

Q.36

Q.37

known that the binomial coefficients of the 2nd, 3rd and
4th terms in the expansion represent respectively the
first, third and fifth terms of an A.P. (the symbol log stands

for logarithm to the base 10), then x =

(A)0 B)1

©)2 (D) Both (A) and (C)
Q.29

Q.38

If for positive integers r > 1, n > 2 the coefficient of the

(3r)thand (r +2)t powers of x in the expansion of (1+x)%"

are equal, then

ODM ADVANCED LEARNING
(A)n=2r (B)n=3r
C)n=2r+1 (D) None of these

If the coefficient of the second, third and fourth terms in
the expansion of (1 +x)™are in A.P., then n is equal to

(A7 B)2
©6 (D) None of these

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

the 5t and 6™ terms is zero. Then a/b is equal to

1 1 5 6
(A) g(n—S) (B) g(n—4) (C) (11—4) (D) (1’1—5)

10
Given that 4th term in the expansion of (2 + 3 Xj has

the maximum numerical value, the range of value of x for
which this will be true is given by

A —ﬁ<x<—2 B —ﬁ<x<2
(A) 1 (B) 1

64
©) 21 <x<4 (D) None of these

10
. . 2 .
6t term in expansion of (2X —3—2] is
X

5580
© 17 (D) None

A 4580
(A) =7~

5 896
(B) ——

. . ([a b \21
Ifthe (r + 1) term in the expansion of L3 E + TJ
a

has the same power of a and b, then the value of r is

(A)9 B)10
©8 D)6
X 10
In the expansion of (E_ x_z] , the coefficient of x* is
405 504 450
(A) 256 B) 250 © 263 (D) None of these

If coefficients of (2r+1)" termand (r+2)" termare

then the value of r

>

equal in the expansion of (1+ x)43

(A)14 B)15

©13 (D) 16

If the second, third and fourth term in the expansion of
(x +a)*are 240, 720 and 1080 respectively, then n=

(A)15 (B)20
©10 D)5
1 12
The term independent of X in [2){ - 2—2] is
X
(A)—-7930 (B)—495
(C)495 (D) 7920

mrYes
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Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

10
. . (5 33}
Independent of x in the expansion of LX - —3J is
X
(A) 153090 (B) 150000
(C) 150090 (D) 153180

If the sum of the coefficients in the expansion of (1+2x)"
is 6561, the greatest term in the expansion forx = 1/2 is -
(A) 4th (B) 5th
(C) 6th (D) None of these
T
If (r +1) ! term is ler_l)(é] , then this is the term
Tl

of binomial expansion-

N

© [Haq/z o [H%]l/z

The coefficient of the term independent of x in the

ion of (1+x +2x3 (ixz—ijg'
expansion of (1+x +2x°) 5 xS
(A)1/3 (B) 19/54
(C)17/54 D) 1/4

If the coefficient of 4™ term in the expansion of

n
o
[x + X] is 20, then the respective values of o & n are

(A)2,7 (B)5,8

(©3,6 (D)2,6

The coefficient of x™ in

A+ + 1 +x)™ +(1+x)", m<nis—
(A) ™IC, ®B)™'C,
©"C,, (D) "Cppey

Coefficient of x23 in expansion of expression

50
> 0¢, 2x-3)"2-x)"T is—

r=0
(A) :(?CZS (B) - 55(())C3O
(©)°"Cy (D) —>"Cy5
31

X
The term independent of X in N; +, /2)(2} is—
A1 B) 1°c,
(©)5/12 (D) None of these

2n+1
The (p +2)! term from end in [x - ;) is—

_1\P (2n+1)! 2p—2n+l
R Ty
(B) (~1)P (Z2n+1)! < 2n-2p+l

Cn-p)l(p+D!

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

2n+1)!
Con-p)!l(p+D)!
(D) None of these
If sum of the coefficients in expansion (1 + x)" is 4096
then value of largest binomial coefficients is —
(A)792 (B)924
(©)462 (D) None of these
Numerically greatest term in expansion of (3 — 5x)!! at
x=1/5is—
(A) (55).3°
(C)(55).310

2p—2n-1

© (-DP

(B)(55)3"
(D) None of these

In the binomial expansion of (1 +x)!3, the coefficients of
x" and x'3 are equal. Thenr is —
(A)8 B)7
(©4 D)6
If 215t and 22™ terms in the expansion of (1 + x)** are
equal, then x is equal to
(A)8/7 (B)21/22
©)7/8 (D)23/24
, (10 x\!°
The middle term of expansion | —+ 7~
x 10
(A) 'Cs (B)¥Cy
(©) °C; (D) 10Cy
1V
The 11t term in the expansion of [X +—] is—
Jx
A 1001 B X

(A — B Too1

999 .
© — (D)i

PART 2 : PROPERTIE FBINOMIAL
COEFFICIENTS

Maximum value of ZOCr, is equal to
(A) ZOC11 (B) ZOC12
© 20C10 (D) none of these
If oy, 0y, 03, ....... o, are the n'™ roots of unity, then

1C,a; +"Cya, +"C5 05 +...... + 'C o, equals —

(A) Z—; (B) Z—; (o +ap)*™ = 1)

o n o n
© gy e =D () (e ra)+D)
Find the sum of the series :
12.C;+22.C,+32.Cy+...+n.C,
(A) (n+1)20-2 (B)2n (n+1)2n~2
(C)n(n—1)2n-2 (D)n (n+ 1)2n-2
The sum of the coefficient of the terms of the expansion
of polynomial (1+ x—3x2)2143 is-
(A) 22143 B)1
O-1 D)0

4
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Q.58 If(1+x)"=C+Cx+ Cox>+..+ C,x" then (e (01"
Cyt2C,+3C, +...+(nt1) C, isequal to- (A) — (B) 0
(A) 271 (n+2) (B) 2°%n+1) ‘ '
(©2! (n+ 1) (D) 2" (n+2) o] (n+1)"
o1 'Cy © (n-1)! D) (n+1)!
Q.59 Find the sum 2.7
r=1 Cr—l 1 1 1
+ + Foon
) D EIUEL! Q67 Tin=D) "3im_3)  sim_s) T isequalto
2 2
2n—1
© (n+1) (D) None (A) =y foreven values of n only
5 !
10 ne PR | |
Q.60 The value of ZrT is equal to B) for odd values of n only
r=1 r-1
(A)5(2n-9) (B) 10n -l
(©)9(n—-4) (D) None of these © o forallne N
2 3 n+l
E C 4 (= (D) None of these
Q.61 Valueof 2Cy— b1+ 7502 D (n+1)" Q.68 The value of 10C, +10C, +10C; +........ +10Cy is —
(A)0 ®)1 (A)210-1 (B)2!°
©)2 (D)3 ()2 (D)210_2
Q.69 Ifthevalueof Cy+2.C;+3.Cy+...... +(n+1).C =576,

Q.62

Q.63

Q.64

Q.65

Q.66

2n 2n
If 22 (x=D" =2 b (x=2)" andb_= (1Y forall
r=0 r=0

r>n,finda,

(A) n+lCn (B) 2n-1 Cn

(C) n-1 Cn (D) 2n+1Cn

n
Find the value of Z "C, sinrx cos (n—1) X |
(A) 22! sin nx r=0 (B) 3" ! sin nx
(C) 7! cos nx (D) 5™ cos nx
If Cy, Cy, Gy, C,, are binomial coefficients then
1 1 1

+ + +

n!0! (n-1! (n-2)!2!

is equal to

0!n!

211—1

(A)2n
n!

(B)

n
©2
Set of value of r for which,
18Cr_2 +2. 18Cr_ 1t 18Cr > 2OC13 contains :
(A) 4 elements (B) 5 elements
(C) 7 elements (D) 10 elements

(D) none of these

Let(1+x)"= 2 a:x" then
r=0

(a( a) ( a).
T+ == —n 1to—
LHaOJ LHaoJ k”an,lJ is equal to

Q.70

Q.71

Q.72

Q.73

Q.74

then n is —
(A7
©6

B)5
(D)9

PART 3 : BINOMIAL THEOREM FOR

ANY INDEX
If |x |< 1/2, then expansion of (1-2x)1/2 is-
1 1
(A) I-x= % . B)1-x+ 2x" ...
)
O)1+x- EX (D) None of these
The tenth term in the expansion of (1+ x) 3 is -
(A)-55%° (B)55%°
(C)—66x10 (D)66x 10
The coefficient of x° in the expansion of (1—x)© is —
(A) 1260 (B)-1260
(©)-252 (D)252
To expand (1 +2x)~1/2 as an infinite series, the range of x
should be —
11 Ex
(A) 2 ? 2 (B) 2 ’ 2
O)[-2,2] D)(2,2)
If rt and (r + 1)™ terms in the expansion of (p + q)" are
equal, then (n+Dgq is —
r(p+q)
(A)12 B)1/4
O1 (D)0

B
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, " Q.83 The integer just greater than (3++/5)>" is divisible by
Q.75 The 13t term in the expansion of [X +—) is

X (neN)
independent of x then the sum of the divisors of n is — (A) 201 (B) 21
(A)39 (B)36 (C)2n*2 (D) not divisible by 2
(C)37 (D)38 Q.84 The remainder when 2740 is divided by 12 is -
(A)3 B)7
©9 D) 11
PART 4: APPLICATI E Q.85 The last two digits of the number (23)!4 are —
BINOMIAL THEOREM (A)01 (B)03
Q.76 The value of /99 upto three decimals is - ©09 (D) None of these
Q.86 If(1-x-2x*)0=1+ax+ax>+... +ay,x!2. Then
(A)9.949 (B)9.958
()9.948 D) None of these A 34 %, M2 jsequalto -
© (D) 22 24 26 212
Q.77 The sum of the series el 3 135 (A)-1 (B)-172
5 5.10 5.10.15 (©)0 (D)1/2
(A) 1/45 (B)1/~2 Q.87 The remainder when 7103 is divided by 25 is —
(A)0 B)18
(©)5/3 D) 5 (©)9 (D) None of these
Q.78 The sum of the series Q.88 The number (492 —4) (493 —49) is divisible by -
(A7 B)9!
L 5 B L L T 4 )
D (=1 CIL27+27+2?+2?+ ..... mtermsJ is ©)e6! (D)5!
r=0 Q.89 The digit in the unit’s place of 7171 + (177)!
2mn g Hmn _y (A)0 B)1
(A) Hmn (2n _ 1) (B) oM _| (C) 1 (D) 3
Q.90 The remainder when, 1010, (1010+ 1) (1019+2) is divided
pmn by 6 is —
(C) 2n 1 (D) None (A) 2 03)4
Q.79 49"+ 16n- 1 is divisible by ©0 D)6
Q.91 The remainder obtained when 1!+ 2!+ 3!+ ...+ 11!is
(A)3 B)19 . .
divided by 12 is —
80 ’(1"(;) 6:1"ff b i (D)29d' be is divisibl (V2 ®)F
Q. e ditference between an iteger and 1ts cube 1s divisible ©)7 D)6
(A)4 B)6
09 D)N f th
© | ~ (D)Noneof these PART 5 : MISCELLANEQUS
Q.81 The greatest integer which divides 101100 — 1 is - ) ]
Q.92 Given that the term of the expansion (x!/3 — x1/2)15
(A) 100 (B) 1000 which does not contain x is 5 m where m € N, then m=
(C)10,000 (D) 100,000 (A) 1100 (B) 1010
Q.82 The sum of the rational terms in the expansion of (C) 1001 (D) none
( J2 43V )10 is equal to Q.93 Ifthe coefficients of x’ & x® in the expansion of
n
(A)40 (B)41 [2 + %} are equal, then the value of n is ~
(©)42 D)o
(A) 15 (B) 45
(©) 55 (D) 56

£
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Q.94 The remainder, when (152° +232%) is divided by 19,is Q.97 (1 +x+x?)"=ay+a,;x +a,x> +......... a,, x>, then
(A4 B)15 ayta,ta,+..... a,, =0
©0 (D) 18
n n
Q.95 If ne N & niseven, then (A) 3 +1 (B)3 1
2 2
1 1 1 1 _
+ + + o +— = 3n—1 11 3n_1 _1
I.(n-1)! 3!'(n-3)! 5!(n-5)! (n-1!1! (©) 5 (D) 3
n-1 Q.98 If(11)27+(21)27 when divided by 16 leaves the remainder
(A) 2" B) —
n! (A)O B)1
oy i ©2 (D) 14
! D t
(©)2"n (D) none of these Q.99 If(l+x)"= aytax+ a2x2 +o T aznxzn then
(Aagtayta,+...=(1/2)(ag+a; +ta,+ay+..)

Q.96

1 n
If in the expansion of [ZX + 4—X) , T;=7T, and sum of

the binomial coefficients of second and third terms is 36,
then the value of x is —

(A)-1/3
©) 173

(B)-1/2
(D) 112

(B)anﬂ <a,

(C) 437 A3
(D) All of these

Q.100 The coefficient of x* in the expansion of

(1 +x+x2+x) is

(A)440
(C)990

(B)770
(D) 1001

[4
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EXERCISE -2 [LEVEL-2]

NLY ONE OPTION I

Q.1

Q2

Q3

Q4

Q5

Q.6

Q.7

Q8

Q.9

Q.10

Q.11

Q.12

RRECT
The coefficient of x*? in the expansion of

x-1) [X—%][X—z%j ..... [X_f%] is equal to

1
w-al55)

(B) + ve coefficient of x

1
o3

If 633+ 883 is divided by 49, then the remainder is

(C) —ve coefficient of x

(A)35 ®B)5

O1 D)0

When 1127 + 2127 is divided by 16, the remainder is —
A1 (B) 14

(©)0 (D)2

If the 3rd term in the expansion of (x +x1)° is 10° where
t=log;, x then the number of possible values of x is —

(A)2 ®)0
©)1 (D) infinite
5 5

x+Vx> —1] +{x-vx* - 1) is a polynomial of the
order of —
(A)5 B)6
©7 D)8
Last three digits of the number N = 7100 3100 ap¢
(A)100 (B)300
(©)500 (D) 000

If(1 +x—2x2)8:a0+a1x+a2x2+ ..... +al6x16thenthe
suma; +a; +as+..+a 5isequal to

(A)-27 (B)2’

(©)28 (D) None of these

The coefficient of x33 in (1 + x + x2 +x3 + x¥)? (x— 123,
is equal to

(A)C; (=D)" (B)-"Cy4
(O)"Cy3 (D)"Cy
The coefficient of x* of in the expansion
(1+5x+9x2+.......... o) (1+xH)is—

(W) "cy+4"C +3 ®) '"'c,+3'Cy +4

©3'"C, +4'C +3 (D) 171

The number formed by last two digits of the number
(17)%%is

(A)81 B)80

(©)91 (D)93

The last two digits of the number 3400 are :

(A) 81 B) 43

©) 29 (D) 01

In the binomial (213 +3713)1 if the ratio ofthe seventh
term from the beginning of the expansion to the seventh
term fromits end is 1/6, then n equal to

(A) 6 B9

© 12 D) 15

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

If(l+x+x2)25:a0+a1x+a2x2+ ..... +a50.x50 then
ayta,tagt... Tagis :

(A) even

(B) odd & ofthe form 3n

(C) odd & ofthe form (3n—1)

(D) odd & of the form (3n+1)
(2n+1)(2n+3)(2n+5)....... (4n—1) is equal to :

(4n) ! (4n)! n!
(A) 20 (2n) 1 (2n) ! B) 20 2n)12n) 1
(4n)! n! (4n)! n!
©) 2n) 1 (2n) ! D) 50y (2n) 1

The coefficient of A"u" in the expansion of

[(1+2) (1+p) (h+p) " is

P ®) 2 Cr

(C) ;) Cr2+3 (D) ;) Cf

The coefficient of the term independent of x in the

( )

. \F NERR
expansion of L 3 ZXZJ is
(A)5/4 B)7/4
©) 94 (D) none of these
The expansion of (1 + x)™ has 3 consecutive terms with
coefficients in the ratio 1 : 2 : 3 and can be written in the
form "C, : "Cy | : "Cy ,,. The sum of all possible values
of (n+Kk)is—
(A)18 (B)21
(©)28 (D)32
The sum of the coefficient of all the terms in the expansion
of (2x —y + z)2% in which y do nto appear at all while x
appears in even powers and z appears in odd powers is —

20 320 4

2

n
a
a—l

(A0 (C)219

B) (D)

. 1/13
If the second term of the expansion {a +

nc
is 14252 then the value of a C3 is :
2
(A) 4 (B)3
©) 12 (D) 6

T
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Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

If (1 + x + x2)" =ay+a;x+ayx>+ ... +ay x> then

(A)ay—a,+ay—ag+...=0, ifnisodd
(B)a; —ayt+as—a,;+...=0, ifnis even
(C)ay—ay+a,—ag+....=0, ifn=4p,p eI’

(D)a,—a;+tag—a,+...=0, ifn=4p+1,pel’
The last term in the binomial expansion of

1 n log3 8
(3/5 —Ej is [%] . Then the 5% term from

the beginning is

(A) 10C (B)2.1%c,

(C) V2. ?Oc 4 (D) None of these
In the expansion of (1 + x)!3, the value of

S +2 G +3 S + o + 15Gs
Co G Gy Ciy

(A) 24 (B) 215
©o0 (D) 120

The sum of the co—efficients of all the even powers of x

in the expansion of (2x2—3x+ 1)1 is:

(A) 2.610 (B) 3.610

(C) 6! (D) none

Co-efficient of a! in the expansion of,

(a+p)m T+ (at+p)m =2 (a+q)+(a+p)m 3 (atq)?
Fo (atqm—!

where oo#—q and p#q is:

m (pt_qt) m e (pm—t_qm—t)
(A)T ®) t P—q

"Cu(p +a) "C™ ! +q™ )
© tpT ) t P—q
If (1 +x)" :aO+alx+azx2+ ... +ax" then
(a), a) ay) ( oa, )
Ll+¥JU+ZJLl+zJMU+ZJ is equal to

n" (n+1)n n""!
A B © (a1 (D)mone

32003
The value of { 78 , where {- } denotes the fractional

part, is equal to

(A)15/28 (B)5/28

(©)19/28 (D)9/28

A+x) (1 +x+x3) (1 +x+x2+x3) (I +x+x2 4.+
x100) when written in the ascending power of x then the
highest exponent of x is —

(A)4950 (B)5050

(©)5150 (D) none

The term independent of x in the expansion of

18
9X——] x > 0, is a times the correspondin
( 3\/; s s p g

binomial coefficient then a is

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

ODM ADVANCED LEARNING
(A)3 B)1/3
(©)-1/3 (D) None of these
(1+ 2 x%)°—1-9 /2 x>~ 70x* is divisible by
(A)x° B)x®
(C)x!10 (D) none of these

aCy+(a+b)C;+(a+2b)C,+.....+(a+nb) C, is equal
to

(A) (2a+nb) 2"
(C) (na+2b)2n

(B) (2a+nb) 20-1
(D) (na+2b) 2!

1 n
x" occurs in the expansion of (X3 + —4] provided —
X
(A) 2n—ris divisible by 5
(C) 2n —ris divisible by 7

([a b \21
In the expansion of L3 b +3 EJ the term containing

same powers of a and b is —
(A) 11th
(C) 12th

(B) 3n—ris divisible by 5
(D) 3n—ris divisible by 7

(B) 13th
(D) 6th

1 n
The middle term in the expansion of [1 + 2] (1 +x2 )

is

(A) 2nCn x2n (B) 2nCn x-2n

(©)"Cy, (D) *Cp_

If n is even positive integer, then the condition that the
greatest term in the expansion of (1 + x)™ may have the
greatest coefficient also is

n n+2 n+1 n

(A) W2 <X~ (B) n XS h+d

o) L g 24 D fth
© ) X " (D) none of these

The coefficient of ™2 in the polynomial
E-DE=2)(X=3) e (x—n)is—

2 2

n(n“+2)(Bn+1) n(n“—-1)(3n+2)

) 24 ®) 24

2

+1)(3n+4

© n(n )Go+4) (D) None of these

24

ASSERTIONAND REASON QUESTIONS

(A) Statement-1 is True, Statement-2 is True; Statement-
2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-
2 is NOT a correct explanation for Statement-1.

(C) Statement -1 is True, Statement-2 is False.

(D) Statement -1 is False, Statement-2 is True.

(E) Statement -1 is False, Statement-2 is False.

e
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Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Statement—1: 2°0 when divided by 7 leaves the reminder
L.
Statement-2 : (1 +x)"=1+n;x, wheren,n; e N,

2n!
(n!)?

Statement-1: C,>+C,%+C,2+Cy2+ ... +C 2=

Statement-2 : "C—"C, +"C, ...+ (-1)""C, =0

Let n be a positive integers and k be a whole number, k<
2n.

Statement—1 : The maximum value of Zan is 2nCn.

ZnC
Statement—2 : 2n—k+l> 1,fork=0,1,2,...,n—1.
Cy

Statement-1: Any positive integral power of (\/5 )

can be expresses as /N —/N—1 for some natural
number N>1.

Statement-2: Any positive integral power of /2 — can

be expressed as A + B\/E where A and B are integers.

n

Statement 1 : Z K.("Cg )> =n. 2n_lcn—l

k=1
Statement 2 : If 22903 js divided by 15 the remainder is 1.
Statement—1 : The coefficient of x203 in the expression
(x—1)(x2-2)(x2-3)...(x20—20) must be 13.
Statement—2 : The coefficient of x3 in the expression
(2+x)? (3+x)3 (4 +x)*is equal to 30.

MATCH THE COLUMNTYPE QUESTIONS

Q.42

Match the column —
Column I Column IT
(a) If(r+ 1)thtermis the first negative (p) divisible by 2
term in the expansion of (1 +x)7/2,
then the value of r (where | x | < 1) is
(b)The coefficient of y in the expansion (q)divisible by 5
of (y2 + 1/y)S is
(c) Ifthe second term in the expansion (r) divisible by 10

( N

a
La1/13 +—1J is 14a2, then
=

the value of n is
(d) The coefficient of x* in the
expression
(1+2x+3x2+4x3+...upto o0) /2
isc, (c € N), thenc+ 1 (where|x|<1)is
Code :
(A) a-gs, b-pqr, c-p, d-ps
(C) a-r, b-pqr, c-ps, d-pq

(s) a prime number

(B) a-ps, b-q, c-s, d-qr
(D) a-qr, b-ps, c-pr, d-rs

Q.43

Q.44

Q.45

Match the column —
Column I

@ ™, "C, - "C, "C,, + MC; "C,, +... is
(b)
©

(d)

C0C1 + Clcn71 +..... + Cl’lCO is
21’1’1 nCO _2111—1 nCl n—lcm_l

Foet (DT OC, TG 1s
(t) the coefficient of x in (1 + x)2"
Column IT
the coefficient of x™ in the expansion of (1— (1+ x)?)™,

()

1+ X)n+1
X
(r) the coefficient of x™™1 in (1 +x)2"
(s) the coefficient of x™ in the expansion of (1 + x)™
(t) the coefficient of x" in (1 + x)2"
Code:
(A) a-p, b-t, c-s, d-p
(C) a-r,b-q, c-s, d-t

(q) the coefficient of x™ in

(B) a-p, b'q, c-t, d-s
(D) a-r, b-S, c-p, d'q

Match the column —
Column I Column IT

1

Leta= 3223 41 and foralln> 3, let

f (n) ="Cy.a"! - "C,a"2 + "C,a">

P G DLt GRT-U

Ifthe value of f(2007) + £(2008) = 2187k,

wehre k € N, then values lesser than k are.

() (0)3

(b) The power of x which has the greatest (q4
coefficient in the expansion of
X 10
(1 + 5) is r then values greater
than r are
(c) Ifthe coefficient of 4™ term in the ™5
o n
expansion of [X + X] is 20, then (s)6
the values greater than o are 7

Code:
(A) a-pqrst, b-grst, c-pqrst
(C) a-pqr, b-pqrs, c-pgs

(B) a-pgrs, b-qr, c-st
(D) a-qr, b-pgs, c-prst

PASSAGE BASED QUESTIONS
Passage 1-(Q.45-Q.47)

Consider the mutinomial expansion (a + b + ¢)19 | then
answer the following questions.

Total number of terms in the expansion of (a+ b+ c)!% are
(A)65 (B)66

(©)67 (D) 68
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Q.46

Coefficient of a®be in the expansion of (a + b+ ¢)10 is—

(A)95 (B)85
©91 (D)90
Q.47 Coefficient of a*b>c? in the expansion of (a+ b + ¢)!¥ is—
A1 B)2
©)3 (D) None of these

Passage 2-(Q.48-Q.50)

Q.48

Q.49

Q.50

Consider the binomial expansion R = (1 +2x)* =1+ f
where I is the integral part of R and fis the fractional part
of R n € N. Also the sum of the coefficients of R is 6561.

The value of (n + R — Rf) for x =1/ 2 equals —

(A)7 (B)8

©9 (D)10

If ith terms is the greatest term for x = 1/2, then ‘i’ equals
(A)4 B)5

©6 D)7

If kth terms is having greatest coefficient then sum of all
possible value(s) of k is —
(A)6

©O11

B)7
(D)13

Passage 3-(Q.51-Q.53)

Q.51

Q.52

Q.53

If(1+x)"=Cy+Cx +Cox> +..... + C X"
then sum of the series C, + C, + C,, + ... can be obtained
by putting all the roots of the equation xk—1=0in(1)
and then adding vertically.

For example : Sum of these Cj + C, +Cy + ... can be
obtained by putting roots of the equation x
x2—1=0=x==11in (1) and then adding vertically.
x=1 Cop+tC +Cy+.....=2"

x=—1 Cy—C+Cy+..... =0

2(Cy+Cy+Cyt..)=2"
Co+Cy+Cyt..=201
Values of x, we should substitute in (1) to get the sum of
the series Cy + C3 +C +Cy ... ,are —
A)1,-1, o (B) o, 0?,
(C) o, ?,—1 (D) None of these
Ifnis amultiple of 3, then Cy + C; + Co +...... is equal to

2" +2 ®) 2" -2
3 3

(A)

2" +2(-D" 2" - 2(-n"
© 3 D) 3

Sum of values of x, which we should substitute in (1) to
give the sum of the series : Cy+C,+Cgq+Ci,+......, is
(A)2 B)2(1+19)

©)2(1-1) D)0

Passage 4-(Q.54-Q.56)

6m
Consider the identity (1+ x)6m = z 6m~ x5

r=0
By putting different values of x on both sides, we can get
summation of several series involving binomial
coefficients. For example, by putting x = 1/2 we get

Q.54

Q.55

Q.56

6m om 1 ~ 3 6m
Z Cr o E .
r=0 2

6m
The value of z 6mcr 2" is equal to —
r=0
36111
(A) =~ (B) (1++2)*™
©) 3+ 22 )3In (D) None of these
3m 6
The value of Z (D" ""Cy, is —
r=0
(A) 23m (B) 0 ifmis odd
(C)-23Mifmis even (D) None of these
3m >
The value of Z (-3)" "MChry is—
r=0
(A)0 ®)1
(C) depend on m (D) None of these

Passage 5-(Q.57-Q.59)

Q.57

Q.58

Q.59

Coefficient of x" in expansion of (1 +x)"is "C..

To determine the numerically greatest term (absolute
value) in the expansion of (a + x)", when n is a positive
integer. Consider

T

X

a

>1

Thus, |T,,, |>|T, ] if {“_“_1}
r

. n+1 a n+1
e, —>l+—=>——>r
r X

1+

X

If the sum of the coefficient in the expansion of (1 + 2x)™
is 6561, the greatest term in the expansion forx=1/2 is —
(A) 4th (B) 5th

(C) 6t (D) None of these

n
X
Ifthe coefficient of x” and x8 in (2 + ;j are equal, then

nis—
(A)56 (B)55
(©)45 D) 15

Given the integers r > 1, n > 2, and coefficient of (3r)th
and (r + 2)™ term in the binomial expansion of (1 + x)?"
are equal, then —
(A)n=2r
(C)n=2r+1

(B)n=3r
(D) None of these
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EXERCISE -3 (NUMERICAL VALUE BASED QUESTIONS)

NOTE : The answer to each question isa NUMERICAL VALUE.

Q.1

Q.2

Q3

Q4

Q5

Q.6

Q.7

QS8

n n
If Y > "C,.™MC, =19, then find value of n.
p=lm=p

Given (1-2x+5x2-10x3) (1+x)"=1+ a1x+a2x2+
and that al2 = 2a, then the value of n is
If(1+x-3x2)?% =a +ax +tax?+... then
ay—a; +a,—ay+...ends with

The remainder, if 1+2+22+23 +..... 421999 is divided by
51is

Sum of all the rational terms is the expansion of

A+x)* |
1S

(1-x)?

If the coefficient of x™ is the expansion of

32 then the value of n equals

The number of values of 'r' satisfying the equation ,

39 39 39 39 .
C3r—1 - Crz = Cr271 - C3r IS:

Number of rational terms in the expansion of

(\/5 + ‘\‘/5)100 is:

Q.9

Q.10

Q.11
Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Sum of last two digits of 21 to the (1 00)th power, is

( X2 2\ 12
The coefficient of x3 in the expansion of LT + ;J ,18

The coefficient of x3 in the expansion of (1 +x +x2)12, is

In the expansion 1 + (1 +x)+ (1 +x)2+ ...+ (1 +x)19, if
the coefficient of xP is the greatest, then the value of p is

If in the expansion of (1 + x)™ (1 — x)™, coefficients of x
and x2 are 3 and — 6 respectively, then m is —

The sum i (10)( ? ) , Where Kj =0,if p< qJ is
i=0 \ i

i m—i

maximum, when m is

The coefficients of three consecutive terms of (1 +x)™">
are in theratio 5: 10 : 14. Thenn=

The coefficients of the (r — 1), rh and (r + 1) terms in
the expansion of (x + 1)*areinthe ratio 1 : 3 : 5. Find n +r.

Find a positive value of m for which the coefficient of x*
in the expansion (1 +x)™is 6.

Find n, if the ratio of the fifth term from the beginning to
the fifth term from the end in the expansion of

(%4-%} is \/8:1.

£
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EXERCISE -4 [PREVIOUS YEARS AIEEE / JEE MAIN QUESTIONS]

Q.1

Q2

Q3

Q4

Q5

Q.6

Q.7

QS8

Q.9

If the coefficient of (r +2) M and (3r)h term in the exp. of

(1+ x)2" are equal then — [AIEEE 2002]
(A)n=2r+1 (B)n=2r-1

(CO)n=2r (D) None of these

If (1+x)"=Cy + C;x + Cyx? +...+ C x", then

Cl n 2C2 n 3C3 n n nCn

T TA T A T = AIEEE-2002
C G G Ch [ ]
A n B . C n(n+1) n(n+1)
@3 @) O :

15
. . . 4
The coefficient of x3% in the expansion of (X ——J

X
is- [AIEEE-2002]
(A)—455 (B)-105
(C)+455 (D)+105

. ax" —bx?
If x is nearly equal to 1 then the value of —p——— is—

X =X

A a+b B 1 c 1 D a+b
()l—x ()l—x ()1+x()1+x

The number of integral terms in the expansion of

(V3+45 )256 is - [AIEEE- 2003]
(A)35 (B)32
(©)33 (D)34

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

same if o equals- [AIEEE 2004]

(A)-5/3 (B)10/3

(©)-3/10 (D)3/5

The coefficient of X" in expansion of (1+ x) (1—x)" is-
[AIEEE 2004]

(A)(n—1) B) (=D (1-n)

(©) D™ (n-1)? (D) (-1)™'n

n n t
! r on .
IfS, = Z ——andt = Z > then s, is equal to-

r=0 r r=0 r

1 1
(A) 5n (B) Sn—1 [AIEEE 2004]

2n-1

(C)n-1 (D)

If the coefficients of rth, (r + 1)th and (r + 2)th terms in the
binomial expansion of (1 + y)™ are in A.P., thenmand r
satisfy the equation - [AIEEE-2005]
(A)m2—m (4r—1)+4r2-2=0
(B)m?2—m (4r+1)+4r2+2=0
(C)ym2—m(4r+1)+4r2-2=0
(D)m2—m (4r—1)+4r2+2=0

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

11
If the coefficient of x’ in [axz +(gﬂ equals the

11
coefficient of x 7 in {ax - [b_z) } ,then a and b satisfy
X

the relation - [AIEEE-2005]
(A)a-b=1 (B)a+b=1
(C)ab=1 (D)ab=1

If x is so small that x2 and higher power of x may be

A+x)*? —(1+x/2)°

neglected, then (- x)l 2 may be
approximated as — [ATIEEE-2005]
3 2 3 2 3 2 x 3 2
1-— 3x+— - ——=
(A) 1-2%7 (B) 3x+ 1% () —3x7 (D) 5~

If the expansion in powers of x of the function

1

N 2 3 .
(1-ax) (1-bx) isag+a;x+ayx~+a;x’+...thena is
al —pt an+1 _bn+1
A B >
(A) — (B) —
bn+1 _an+1 bn _an
C)—— D
O (D) =—

For natural numbers m, n if
(I-y)"(1+y)"=1+a;y+ay’+..,anda; =a, =10,

then (m, n) is— [AIEEE 2006]
(A)(35,20) (B)(45,35)
(©)(35,45) (D)(20,45)

In the binomial expansion of (a - b)™, n> 5, the sum of 5t

and 6" terms is zero, then a/b equals- [AIEEE 2007]
5 6 n-5 n—4

A5 B3 ©— O)—

The sum of the series 20C, — 20C, +20C, -20C; + ......

e 20C  is- [AIEEE 2007]

1
(A) - 20C10 (B) E 20C10
©)0 (D) 2°c,,

Statement- 1: Z (r+1) "C.=(n+2)2""!
r=0

n
Statement -2: 2 (T +1D)nC_x= (1 +x)1+nx (1+x)* !

= [ATEEE-2008]
(A) Statement-1 is true, Statement -2 is true; Statement-2
is a correct explanation for Statement-1
(B) Statement-1 is true, Statement -2 is true; Statement-2
is not a correct explanation for Statement-1
(C) Statement-1 is true, Statement -2 is false
(D) Statement-1 is false, Statement-2 is true

B
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Q.17 The remainder left out when 82" —(62)2"*! is divided by Q.24

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

9is - [ATEEE-2009]
(A0 B)2
©7 D)8

10 10 10
L. 0 . -2 10
Let $, =% i(-D "°Cj. 5, =510, » S3 =2 j° 1°C;
J= j=1 =1
Statement-1: S; =55 x 2° [AIEEE 2010]
Statement-2: S; =90 x 28 and S, = 10 x 28,

(A) Statement-1 is true, Statement-2 is true; Statement-2
is not the correct explanation for Statement-1

(B) Statement-1 is true, Statement-2 is false
(C) Statement-1 is false, Statement-2 is true

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

Coefficient of x” in the expansion of (1 —x —x2 +x3)0 is
(A) 144 (B)-132 [AIEEE2011]
(C)—144 (D)132

If n is a positive integer, then (ﬁ + 1)2n - (ﬁ_ 1)2n is

(A) an irrational number [AIEEE 2012]
(B) an odd positive integer

(C) an even positive integer
(D) a rational number other than positive integers

The term independent of X in expansion of

[ x+l x-l ]10' JEE MAIN 2013
BB L _2) 8T [ ]
(A)4 (B) 120
(€)210 (D)310

If the coefficients of x3 and x* in the expansion of

(1 +ax +bx?) (1 -2x)!8 in powers of x are both zero, then
(a, b) is equal to [JEEMAIN 2014]
(A)(16,251/3) (B)(14,251/3)
(©)(14,272/3) (D) (16,272/3)

The sum of coefficients of integral powers of x in the
binomial expansion of (1 - 2Jx )50 is [JEE MAIN 2015]

1 250 1350,
(A5G B) 767 -1

(©) %(250 +1) (D) %(350 +1)

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

If the number of terms in the expansion of

n
[1 _2 + izj , X # 01s 28, then the sum of the coefficients

X x
of the terms in this expansion, is : [JEE MAIN 2016]
(A)2187 (B)243
(©)729 (D)64

The value of (3'C, - 1°C)) + (*'C, - 1°C,)

+(lcy - 10Cy) + (31, - 19C) + ...+ P1c - 10C) ).

is [JEE MAIN 2017]
(A) 220729 (B) 2207210
(C) 221 7211 (D) 2217210

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

the expansion of (x +/x* —1)° + (x=Vx* =1)>, (x > 1)

A1 (B)2 [JEEMAIN 2018]
O-1 D)0
403

If the fractional part of the number —— is 15’ thenk =

[JEE MAIN 2019 (JAN)]
(A)14 B)6
(©)4 D)8

(1- t6\3

The coefficient of t* in the expansion of kﬁJ is

[JEE MAIN 2019 (JAN)]
(A)12 B)15
(©)10 (D) 14

The sum of the series
20, 20, 20, 20, 20,
2.59C)+5.57C, +8.PC, + 11.77C5 + ...+ 62.77Cy

is equal to : [JEE MAIN 2019 (APRIL)]
(A) 224 (B) 225
(€) 226 (D) 223

The sum of the co-efficients of all even degree terms in x

in the expansion of (x +4/x3 1) + (x - /x> -1)¢, (x>1)

is equal to : [JEE MAIN 2019 (APRIL)]
(A)32 B)26
©29 (D)24

If the fourth term in the binomial expansion of

6
( 1. Xl/lz\ .
L Tlogiox J is equal to 200, and x>1, then the

value of x is : [JEE MAIN 2019 (APRIL)]
(A) 103 (B) 100
(©)10* (D) 10

[F
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Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

If some three consecutive 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)]
(A)964 (B)625
©)227 (D)232

If the coefficients of x2 and x3 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)]
(A)(28,315) (B)(-54,315)
(C)(-21,714) (D) (24,861)

The smallest natural number n, such that the coefficient

n
. . 2, ) .
of x in the expansion of | X~ + isC,,, 15 :
X3 23

[JEE MAIN 2019 (APRIL)]
(A)35 (B)38
()23 (D)58

The coefficient of x!8 in the product
(1+x)(1-x)101 +x+x2)%is: [JEE MAIN 2019 (APRIL)]
(A)-84 (B) 84
(©) 126 (D)-126
If 20C, + (2%) 20C, + (3%) 20C4 + ....... + (20%)2°C, =
A(2P), then the ordered pair (A, B) is equal to:

[JEE MAIN 2019 (APRIL)]
(A) (420, 18) (B)(380,19)
(C)(380,18) (D) (420,19)

The term independent of X in the expansion of

( 1«8 6
L%‘ﬁ} '(2"2 _X_zj is equal to :
[JEE MAIN 2019 (APRIL)|
(A)36 (B)-108
©)-72 (D)-36

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

If sum of all the coefficient of even powers in

(I—x+x2—x3 . .xI) (1 +x+x3+x3 +x2)is 61
then n is equal to [JEE MAIN 2020 (JAN)]

Let coefficient of x* and x in the expansion of

(x +Vx2=1)® + (x —/x2 1) is ocand B then

[JEE MAIN 2020 (JAN)]
(A)a+p=48 B)a+p=60
©)a-p=-132 (D) a—-p=-60
The coefficient of x* is the expansion of (1 +x +x2)10is
[JEE MAIN 2020 (JAN)]

X

+—
cosO xsin0

16
In the expansion of [ j » if £, is the least

T T
value of the term independent of x when 3 <6< 7 and

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

T T
6 <0< e then the ratio ¢, : ¢, is equal to :

[JEE MAIN 2020 (JAN)]
(A)1:8 B)1:16
(©)8:1 (D)16:1
IfC,=23C and Cy+5.C; +9.C, +....+(101).C,s =23k,
thenkisequalto [JEE MAIN 2020 (JAN)]
Coefficient of x’ in
1+)0+x (1+x)7+x2(1 +x)3+.......+x0s-

[JEE MAIN 2020 (JAN)]
(A)330 (B)210
(©)420 (D)260

B
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ANSWER KEY

EXERCISE -1

10|11 12| 13| 14| 15| 16| 17| 18| 19| 20| 21| 22| 23| 24| 25
c{c|{c|{A|fD|fC{B|A[BfB|A[C|C|[C|A[D|[A|D
26(27(28(29(30(31(32(33(34(35(36(37(38(39(40(41(42(43
B({B|D|C|A|B|A|B|A|A|A[D|D|A|B|B|C|D
51| 52| 53| 54| 55(56|57|58|59|60|61|62|63|64|65|66|67|68|69|70|71|72|73|74|75
c|{pfAfC|Cc|DfC|A[B|A|[A|[D|A|[C|(C(B|C|D|[AJA[A[D|B|C|A
76|77 (78(79(80(81(82(83(84(85(86(87(88(89|90(91(92|93(94|95|96|97|98| 99100
AlC|A|lC|BfC|(BfBfC|C(B|BfD|[D|C|[AfC|C|[C|B|A|A|JA|D|C

—
N
w
A
o
o
~
©
©

45|46 |47 (48| 49| 50

>|R|o

>(o(Po(P|o|>|o

EXERCISE - 2
10111121314 15(16]| 17| 18| 19| 20| 21| 22| 23| 24| 25

-
N
w
H
(S, ]
(=]
~
(]
©

262712812930 (31(32(33|34]|35|36(37|38[39|40)|41]|42(43|44|45)|46|47|48|49| 50

51152 53|54 |55|56| 57| 58|59

>|0|>|O0|>»|0O

EXERCISE -3

Ql1|2|3|4|5|6|7 (8|9 |10|11]|12]|13|14]|15| 16| 17|18
A|3]|6]|3]0(283 8|2 (26199352 9 |12]|15| 6 [10] 4 |10

EXERCISE - 4
7(8(9(10(11|12[13|{14|15|16|17|18]|19|20(21(22(23|24|25|26|27|28
BI/A|C|D|C|C|C(D|B|A|B|B|C|A|(C|D|(D|C|B|B|D|B
35|36|37(38(39( 40 [41(42(43
B|A|[D|30|C|615| D|[51| A

29(30|31(32|33

>|0|>|0
w|R|O|®

£
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SOLUTIONS TO TRY IT YOURSELF

Q)

@

€)

Q)

®)

(©6)

TRYITYOURSELF-1

T ne Xn—ryr for (X+y)n.

r+1 = r

5
T, = '0C, (2x2)° [_L] _ 10, 1896
¢ : 3x2 515777243 27

The expression being in G.P., we have
E=1+(1+x)+(1+x)2+....+(1+x)"
|
(1+x)-1
Therefore, the coefficient of x¥ in E is equal to the

coefficient of x¥™ in [(1 + x)™™! — 1], which is given by
n+1C
k+1*

We know that

201 =0C ) +1C,y +Cy +.... ="C| +1C3 +"Cs + ......

=x"[1+x)" -]

10 10 10 10 —=~»10-1 -9
So, "C, + PC; + PCy+ ..+ VCy=2 =27
Since, (n +2) term is the middle term in the expansion of
(1 +x)>""2, therefore a.=2""2C_, .

Since (n+ 1) and (n +2)! terms are middle terms in the
expansion of (1 +x)2"! therefore,

— 2n+l — 2n+l
B=-""C andy=""""C_,,
2n+1 2n+1 — 2n+2 —
But “"'C +"C  ="C =B ry=a
The greatest coefficient is equal to the greatest term when

x=1.

T 15—r+1£
Forx=1, T r 3

T

Tr+1
>1=
Let T

T

15—-r+12
r 3

2l 32 2r>3¢

r<32/5=r=6

Hence, 7t term has the greatest coefficient and its value
is T, = 1°C¢ (2/3)°.

The general term of the series is T, = (=1)" (3 + 51) "C,.

where, r =0, 1, 2, .... n. Therefore, sum of the series is

n
givenby S= D (=D)'3+5r) "C,
r=0

n

=3 (Z (1) “CJ +5 LZ(—I)r n "_1Cr—1J

r=0 r=1

M=

(_ 1)r—1 n_lcr—lJ

=3 [Z(—l)f “CTJ —Sn{

r=0

Il
—

T

™

@®

&)

(10)

)

=3(1-1)"=5n(1-1)1=0
D). (1 -3x+3x2 -3 =[(1-x)31?0 = (1 -x)%°
Therefore, number of dissimilar terms in the expansion
of (1-3x+3x2—x3)20is61.

4x 5

9
th =
7 termof( 5 2x]

o [ 4x 9761 5)\6
T ="Co 5 T ox
RETCAYEN T
316!\ 5 2xX <3

_ _ C(14+2)"
Here, nis even, therefore middle term is 5 term

It means Ty is middle term

7
T, = l4C (_ﬁ\ _ 429 4
8 7\ 2J 16

Let (r+ 1) term contains x™

1 r
Tr+1 - ISCr (X4)157r [_X_?’] — ISCr X6077r (71)r

(i) Forx32, 60—70r=32 = 7r=28 =r=4,s0 5N term
TS — 15C4 X32 (71)4
Hence, coefficient of x32 is 1365.

(i) Forx!7,60—7r=—17=r=11,so0 12t term.
le — ISC11 X—17 (_1)11

Hence, coefficient of x 17 is —1365.

TRYITYOURSELF-2

We have, 17256 = (17%)128 = (289)128 = (290 — 1)128

17256 = 128C0 (290)128 _ 128C1 (290)127

+128¢, (290)126 — ... - 128C 5 (290)°

+128C 16 (290)2-128C 5, (290) + 1
=[128C, (290128 - 128C (290)!27 +128¢C, (290)126 — ....
—128C,5(290)%]+128C 56 (290)2 - 128C ., (290) + 1
=1000m+ 28C, (290)2—128C; (290) + 1 (meIN)

(128) (127)
2

=1000m + (290)> —128 %290 +1

=1000m+(128) (127) (290) (145) — 128 x 290 + 1
= 1000m+ (128) (290) (127 x 145 1)+ 1

T
I 105
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()

(€)

)

©)

=1000m+(128)(290) (18414)+1
=1000m+ 683527680+ 1 =1000m + 683527000 + 680+ 1
=1000 (m+683527)+ 681
Hence, the last three digits of 17256 must be 681. As a
result, the last two digits of 172° are 81 and the last digit
of 17236 is 1.
5

55'. . .

Here 5 (23 times 5) is an odd natural number.

Therefore, x = 52™*1 = 5 x (25™), where m is a natural
number. Thus, x=>5 x (24 + 1)™ =5+ amultiple of 24.

Hence, the remainder is 5.
The given expression can be written as
5—1/2 {1 +(4/5x)—1/2] and is valid only when

4 5
—x|<1=>|x|<—
5 4
Comparing the given expression to

1+nx+%'_l)x2+ ...... =(1+x)

2! 128
ol o1
= Ty 2
-1/2
Hence, 1——+li— :[1+l] :i
816 4 J5

We have, (1.1)10000 =11+ (0.1)]10000=
+10000 C, (0.1)+ 19090, (0.1)2 +........
=1-+10000 % (0.1) + other terms
=1001 + other positive terms of the expansion.
Hence, (1.1)10000> 1000

(©)

™

®

(C)

We have, (0.99)° =(1-0.01)°
=3C,—>C, (0.01)~>C, (0.01)%....
=1-(5%0.01)+(10%0.0001)........
=1-0.05+0.001 ........ =0.951
59=5 5%8=5 (25*=5026-1)%
=5[%C, (264 -4C, 26y +..... +9C 4 (26)!
_ 49C49 (26)0]
=5[%C,(26)% —4C, (26)* +..... +¥C g (26)! - 1]
=5[%C, (264 -4C, (26)* +..... +99Cy4 (26)!
~13]+60
=13 (k) + 52 + 8 (where k is a positive integer)
=13(k+4)+8.
Hence, remainder is 8.
(17)19=(289)°=(290-1)°
=3C,(290)3—3C, (290)* + ... +3C4 (290) - C, (290)°
=3C,(290)° —3C, (290)* +..... +3C5 (290)> +5 x 290 - 1
=Amultiple of 1000 + 1449

Hence, last two digits are 49.

(C). Power of Coefficient of x!!
4 7 12
2 3 4 CO X Cl X C2
X X 4 7 12
0 1 ) C2 X Cl X Cl
4 7 12
2 1 1 Cyx G x7C
4 1 0 4, x ey x 2
13 0 1113

£
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M

()

(€)

)

©)

(©)

™

®

HAPTER-7: BINOMIAL THEOREM

EXERCISE-1

(C). Since (n = 8) is even then there is only one middle

T
termie. 572 = T,

- Ts=5C,(0% 200

=8C,. (-2)*=16.8C, =1120
(O). Since we require term independent from x
sno—1(a+B)=0

| =+2] =
=10 x 5 rl5 0

= r=2i.e 3Yterm.

L Ty=10C, (Vx )P (-3/x%)?

10.9
=10C, (-3)2x° = 9 =405

(C). Here n =7 is odd so there are two middle terms which

=5t term.

T+1 7+3
are [, ) = 4t term and

Hence middle terms T ;= 7C3x4.63 =7560 x*
Ts="Cx>.6*=45360 x3
(A). (1+3x+2x3)0=[1+x (3+2x)]°
=1+5C; x (3+2x)+0C, x? (3+2x)2+6C; x> (3 +2x)* +
6C, x* (3+2x)*+0C4 x> (3 +2x)7+0C( x0 (3 +2x)°
We getx!! only from 6C¢ x8 (3 +2x)°.
Hence, coefficient of x!! is 6C5 x3x25=576
(D). Required term =T 4,, = Tg="2C,(2x) 3(-1/x%)’
=-960x 1!
(CO). Since n = 8 is even, therefore the term with greatest

th
coefficient= (T] term = 5 term.
(n+Da _(10+D.7 _77 _ 12

6+7 13 13
- Greatestterm =Ty, | =T,

5
1
@ (ax bxzj

1 2
=3Cy (ax)> +°C; (ax)* E_bx_zj +5C, (ax)’ [_bx%]

(B). Here

1 3
+3C5 (ax)? [_bx_z] Ao

4 3 2
_.5.5 & 2 a a
=% =5 o x2 10 710 5

&)

10

an

12)

13)

14

1 5
(B). T, =8C, (3x?) [‘g]

=56 % (27x%) x [—L]— L
TIXCPOA TS T X
(B). =4C(3x)* +4C,3%)}(1/x) +4C, (3x) 2(1/x)?

+4C,y (3x) (1/x)?

=81 x*+108x2+54+12x72

(A). Comparing (2 x* + 1/x)12 with ( X+a) ™.
n=12,X=2x%a=l/x.

2 101 term =T = 12 Cy(2 x?) 1279(1/x)°

=12¢,.8.1/x3

or T,=1760/x*

(C). If r'M term is independent of x, then by the formula
15x3—(r=1)(3+2)=0

=>r-1=9=r=10

( 2 o)

Now, x™ term is generated if terms of the two brackets are
multiplied as shown in loops above.
Hence, the coefficient of x™ is

1 1 1 1

+—x +—x Font
n! 1! (mn=-D! 2! (n-2)! n!

_1(n! n! n! n!)
= —| —x + .. +—
nilnt (=!I (n-2)!2! n1)

_ 1 n n n n 2n
fn—!( Co+ Ci+ Cy+...t Cn):n—!

7
(O). (4-3x)"=47 [1 - 3%]

8—r1
r .4|: 2r

NowT,. ;2T if 8—r>2r

T |7-1+1 -3x|
o=

(o+-3

e

2
=3r<8=r< 25

ST ST, <T32Ty 2 Ty,
- Numerical value of T is greatest.

B
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15

(16)

a7

(18)

19

20

@1

22

A). 1+ + (1 +x)2+ ... (1+x)30

10
= (1+x)* {—(1(:2) __11} - H(H 0¥ =430 |

= Coefficient of x> in the given expression

= Coefficient of x> in {i[(l +x)° -1+ %)% J}
= Coefficient of x® in (1+x)3! — (1 +x)21] :31C6—21C6

(D). Exp.= (142 x+3x%) (1-x)2

=(142x+3x2) (14 2x + 3x2 +4x3+ 5x%+ ..

. Coefficientof x*=5+8 +9=22

(A). The fourth term in expansion of (px + 1/x)*

T,="Cy. (px)"3 (1/x)*=5/2.

= ("Cyp"3).x"0=5/2.x0

Compairing the coefficient of x and constant term

n-6=0= n=6and"C; (p)">=5/2

puttingn =6 in it

6Cyp>=52= p3=1/8

= p=(12P =>p=12

(D). Exp.=(1+x)" (1+x2)"

= (1+ "Cx+"Cyx>HCx3+0C x* + .+ xM)

(14+1C,x2 + NCoxH + ..+ xM)

. Coefficient of x* ="C,+"C,."C,+ "C,

(C). Putting x=1 and x =—1 in the given expansion, we get
ayta;ta,tagtat..=0
ay—a, +a27a3+a47....:22n

Adding 2(ay +a, +a,+....)=2%"

=ay+ayta,+..=22"

(C). The general term in the expansion of the given

T
1
expression is T, =2"C, x> " (—2] =2nC_x 203
X
For the coefficient of x™, we must have

2n—-m
3

2n-3r=m=r=
So, coefficient of

(2n)!
[2n—m],[4n+mj'
3 3

(A). Here Ty= 3C,x3(x log,  x)* = 10°

or x3 leoglox: 103

Taking log of both sides, we get

3 log10x+2(log10x)2:5
or2(10g10x)2+5 log o x—2log;(x-5=0
or (log;gx—1)(2log ;g x+5)=0
orx=10or2log ,x+5=0

(B). The coefficient of (r+1)™ term in the expansion of
(1+x)"2 will be maximum.

m 2n
X' ="Coypy =

23

249

25

(26)

@n

(2n+2)+1
fr<———
2

r< (ntl)+1/2
r=n+ 1=Maximum coefficient=2""2C__,

_ (2n+2)! (2n+2)!
m+D)!n+D)!  [(n+DIP
. 1 & B n Clanflb .
(C). Accordingly, T, e Ca @)
T3 B n+3 Czan+lb2 B
T—4 = W ...... (i)
6(n+3)1n+2)

O=)= 0 " 20+ 3+ D0 +1)
= 2n+1)=3n-1)=>n=>5.

(B). Given sinn6 = Z b, sin"

r=0
= sinn@=h,sin® O+b, sin '

+b,sin? @ + by sin® @ +..... + b, sin" @
= sinn@=b, +b, sin@+b,sin’ O +....+b, sin" 6
(n is an odd integer)
“+sinn@ ="C, sinfcos"™" @ —"C, sin* Ocos"> 9 +....
="C, sin 6.(1—sin> 6)""V'2-"Cy sin’ O(1 - sin” )" "% + ..
o by =0,b) = coefficient of sin@ ="C, =n
(-+ n—1=n-3 are all even integers)
A). I -x+x?)" =ay +a;x +a,x> +.... +a,,x>"
Putting , =1, we get
(1-1+1)"=ay +a, +a, +.... +a,,
= l=qy+a +ay+...+a,, .. 1)
Putting x =—1, we get
= 3"=ay,-a,+a, —... +a,,
Adding (i) and (ii), we get

3" +1

=ag+a,+a, +..+a,,.

(B). Given 2" =1024, . , =10

.. The greatest coefficient is '°Cy = 252.

(B). If n is odd, then numerically the greatest coefficient
in the expansion of (1 —x)"is " Cy,_1y/2 0F "Cii1y/a
Therefore in case of (1 — x)?', the numerically greatest

coefficientis *' C,, or * C,, .

PP
I 108




( BINOMIAL THEOREM }J)

Q.B.- SOLUTIONS

SOAL

ODM ADVANCED LEARNING

2%

29

30

@31

Therefore the numerically greatest term

21 1. 21 10
=" Cpyx or = Cyx

1" 10
. o2 12 21 10 20~ 9
CHepx > epx?and Y Cpx" > Cyx

a1t 21 21t 21
= Torin~ or12r ad ot T oo

6 r<2oxel2 8
25 X and 6 65

(D). Since coefficients " C,, " C,and " C, of T,,T3,T, i.e.

are the first, third and fifth terms of an A. P., which will
also be in A. P. of common difference 2d.

Hence2” C, =" C, +" C3 = (m —2)m -T)=0.

6th

Since 6" termis 21, m =2 is ruled out and we have m=7

7-5 5
and Ts =21 =" C; {x/z“)g““ >} {%/2“*2) log3}

= 2] =2] 210g(10—3"‘)+log3x72

= 210g[(1073x)3-“*2] —1=20

Which on simplification gives x =0, 2.

(C). In the expansion of (1+x)2, the general term
=2C0<k<2n

As given for r>1,n>2""C,, =>"C,,,

= Either 3, =,4+2
or 3r=2n-(r+2), ¢ "C,="C,)
= =10 n=2r+1=n=2r+1, (r>1).

(A). In the expansion of (1+x)", it is given that
"C,," C,," Cy areinALP.

= 2/C,="C, +"C,

) n(n—l)_£+n(n—1)(n—2)
T2 1 1.2.3

= 6(m-1)=6+n-2)(n—-1)

= n*-9n+14=0=>n=20n="7.
But n =2 is not acceptable because, when n=2, there are

only three terms in the expansion of (1+x)*, .. n=7.

B). T

r+l1

="Ca)"(-b).

Ty =T,,,="Cyd"*(=b)* ="C,a"*b* and 6 term
= (T)=Ts,,="C5 " (=b) =="C5d"> b’

Since T3 + T, =0 , therefore

4,4 5,5 a"' b "C5
n n— n n— —
C,d" " b""Csad" b =0 = b,

(32

(33)

(34

35

a n!

a 4 m-4) 4
b m-505" a5 53

_n—4
(A). T5,T,,Ts in the given expansion are respectively

2 3 4
10C228 3_x ,10C327 3_x ’10C426 3_x
8 8 8

8505
32

or 1620 x2,810x3, x*

We are given that 7, is numerically the greatest term so

that | 7, |4 75| and | T, [ T5|

64 64
. — > x| : 2< x|<—
..|x|>2and21>| | ; | x| T

The above inequality (i) is equivalent to two inequalities

2<x<ﬁ d —ﬁ<x<—2
21 24 T

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

»

5
1

Hence T =" Cs(2x?)’ [— —2]
3x

10!
L32 1

_ L 3%
5151 -

243 27

21-r r
b
T . =2C a4 —
(A). We have /-1 ,[3 /—b] [ 3’_(1]

_at C,a77(”2)b(2/3)r7(7/2)
Since the powers of a and b are the same, therefore

7—1:3;’—1:1":9
2 3 2

10
x 3
(A). In the expansion of (5 —x—zj , the general term is

10-r r
10 X 3
ra=ref3] ()

»
3 Sy 10-r-2r
10-r

10 ”
=" C,(-1).
r( ) 2

Here, the exponent of X is 10 —=3r=4 = r=2

8 2
3 109 1
S UL (0 R [ A
2+1 2(2 xz 12 28

_ 405 L4

256

. .40
. The required coefficient = 256

T
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(36)

37

(3%

39

(40)

(A). Coefficient of (2 + 1)" term in expansion of

41)
(1+x)8 = #,, and coefficient of -+ 2)* term (

= coefficient of {(»+1)+1}" term= *C, |
According to question ¢, =*C,,, =Y Cy )
then 27 =43 —(r+1)or 3, =42 Or ;=14 .

D). I, =n(x)""@' =240 ... (@)

nn-1) ,., ..
T, =—=x"""a" =720
3 12 ...(10)

_ n (n — 1)(” — 2) xnf3
1.2.3

To eliminate x,

T, a’ =1080 .....(iii)

T,.T, 240.1080 1 7, T, 1
72 7200720 27T, T, 2 42)

T, "C, n-r+l

Now, T =% . T,

Putting r = 3 and 2 in above expression, we get

n-2 2 1
=

3 a-1 2 7nEY

(1Y s
(D). We have ()" (—zj =x" =xP " =x"=r=4

X

4
1
Hence the required termis - Cs2° (_Ej =7920 |

(A)- Tr+1 _10 Cr(x 2)10—r(j—3ﬁj

For term independent of X, 20 -2 -37=0=r=4

LT, ="C,(=3) (3) =153090 .

(B). Sum of the coefficients in the expansion of
(1+2x)"=6561
= (1+2x) "= 6561 whenx =1
=31=6561 =>3"=38=n=38
43)
T C,(2x)

_9-r
Now, T

= = 2%
r 8Cr_1 (2X)r—1 T

Tr+1_9_r
=1 T, [~ x=1/2]

(44

. Tr+l
T

-r 1
>]l=>—>1=9-r>r :>2r<9:r<4§
T r

Hence, 5 term is the greatest term.

®). T, - 3.5..2r-1) [l]

i s

L5
r 5

A
which i the (1)1 term of (1__j—1/2
@ty (2 L)
o[ £6) (5
oeviaa Bl (]

9 9 3 9—r N’ 513
a(3) (=
2] 2G5 3) 7
r=0
Clearly, first and third expansions contain term
independent of x and are obtained by equation 18 —3r=10

and 21-3 r = 0 respectively.So, coefficient of the term
independent of

el (0

7 7 17

18 27 54

3 3
D). Ty = "Cy x" [;—X] = Cyx" (%] =20

rre
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45)

(46)

CL))

48

49

(50)

(1)

50
z 50 Cr (2X _ 3)1‘ (2 _ X)SO—T
r=0
=(@-x)+@x-3)"
=(x-1)%
=(1-x)>°
=30C ) —30C, X oo = 0C s xB + .
coefficient of x2° is — 50C25

10—-r r
(D). The general term, T = 10Cr (\/%J {\/%j

5-L L 5_[2)
RO
3 2

For independent term of x

5— 3 =0=>r= 10
2 3
which is not a positive integer. So there is no term

independent of x.
(A). The (p +2)! term from the end
=The (2n—p + 1)™ term from beginning

1 2n-p
_ 2n+1C2n_pX(2n+1)—(2n—p) [__)
X
(2n+1)!
Con-p)l(p+D!

(B). Sum of coeff. = (1 + 1)"=4096,n=12
12C6 = greatest binomial coefficient = 924

X2p—2n+1

_ (-1P

1
11+1).[5.
( ”‘ 5‘_12><1

4

(A).n = =3

1

|3|+5.‘
5

T;, T, are numerically greatest = 1 1(32.(3)9.(1)2

_11x10
-——
(D). T,, ,='3C,x". Co-efficientof x'=13C_,,
- Coefficientof x"3=15C .
Given, C =13C_y=r+r+3=15=r1=6

3)° =(55.3)

44 20 44 21 My
(C). C20X = C21X =X = —44
Cyy

(52

(53

4

(33

(56)

(57

(38)

(44-21!121! =§Xﬂ=£=1
(44-20)!20! 24! 20! 24 8
(D). It has 11 terms
. 10 10 > x )’ 10
Middleterm =T (r=35) = Cs(;) X(Ej =""Cs
(A). Ty = 14C1o

X =
<> X X
n
C,, n=even
n =
(C). We know that "C_| .+ "C._ n=odd
2
20 20
= T Cmaxi=" Cio

(O). (1 +x)"="Cy+"Cy x +7Cy x> +.... +°C, x"
(1+x)"=1+"C, x +°C, x? +.... +C, x"

Putx=a,.

(1 +0,)"= 1+ 0, ("Cy +°C, 0y +"C5 0y >+... 4 2C, 0, 1)
(1 + OL2)n =1+ OL2 (nCI Otl _;,_1’1C2 OL2+ +nCn (X'Il)

al{(1+a2)n—l

—n n n,
o, }— Cia;+"Cyop+....+"C o,

(D). (1 +x)"=Cy+Cx+Cyx?+...+Cx"  ...()

Differentiating equation (i) w.r.t. X, we have
n(1+x)"1=C; +2C,x +3C3x> +...+nC x"~ .. (ii)

Multiplying equation (ii) throughout by x, we have
nx (1+x)7~1=Cx+2C,x2 +3Cx3+...+nC x" ... (iii)

Differentiating equation (iii) w.r.t. X, we have
n(1+x)" T+nm- 1)1 +x)"2

=C, +22.Cx+32.Cyx2 +...+n2. C x|

Putting x = 1 in equation (iii), we have
12.C;+22.C,+3%.Cy+...+0.C,
=n.2" 1+nmn-1).2"2=(n?+n)2" 2
=n(n+1)2"2,

(C). We get the sum of the coefficients of terms by put-

ting x = 1 in the polynomial (1+ x— 3x2 )2143

(1+1 _ 3) 2143 _ (_1) 2143 _ (_1) 2142. (_1)

S[EDAL D= 1x-l =

(A). Putting x = 1 in the given expansion, we get

Cyt+C+Cy+Cy+..C =2" (1)

Now, differentiating the given expansion with respect to

x and then putting x =1, we get

C,+2C,+3Cy+...+nC =n2™! wl2)

Given Exp.=C(+2C, +3C, +..+(n+1)C

=(Cy+C+Cy+....+C ) +(C, +2C, +3C5+...+nC))

=20+4p 201 [from (1) and (2)]

=201 (n+2)

..(iv)

e
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1 0C

ln—r+1 noa 64
59 B). 2w, —X =@ +DY N 9
r=1 Cr—l r=1 r=1 r=1
_ n(n+l)—n(n+l) _ n(n+l)
2 2
65)
r."C, n"c,_, (
60 A). =
60) (A e C, (66)
! —Dl(n - !
n (n-1)! >((1r D!(n r+1).=n_r+1
(r—=D!(n-r)! n!
Sum=n+n-1)+...+(n-9)
(61) (1+x)"=Cy+Cx+Cyx? +.... +C x"
1+ 50 1 2 3
Gy -1 :C0x+C1X—+C2X—+....+Cn—
n+1 2 3 n+l1
Putx=-2:
_1\n+l _ 2 3 _~\n+l
M:—2C0+C12——C22—+ 1’1( 2)
n+l1 2 3 (n+1)
Ifnisodd, then L.H.S.=0.
2n 2n
T T
(62) (D).Let,x—1=t then D&t =D b, (t=1)
r=0 r=0
2n
T
. a, = coefficient of t" in Zbr (t=1)
r=0 (67)
= coefficient of t" in
(by +b))(t=D)+.....+b, (t=1)" +b,,, (t—1)"*!
o +b,, (t—1)%") (68)
= bn nC0 +bn+1 rl+1Cl (_1)1 +bn+2 n+2C2(_1)2 (69)
+obyy 20C (<D
= (=1)" "Cy +(-pMH e 4 + (=12t 2
="Co+ "C + MC, F o me =e
- 2n+1Crl (70)
(63) (A). Here sum is given by
n
S=Y "C,sinrx cos (n—1) x 1)

r=0

n

= S= z "C,_, sin (n—r) x cosrx (replacing r by n—r)

r=0

n
n . : n
= 28= Z C, sin nx = sinnx x 2
r=0

= §=21"1ginnx
(O).Cy+C +Cy+...+C =2"

n! n! n!
+ + ot
m-D! (m-D!'1! (n-1)!2!

(divide itbyn!)

(C).LHS:2°C.>2°C,, = 20c =20,
= r=7,8,9,10,11,12,13

(B). Expression

n! 2"

0'n! n!

(nCO‘i‘nCl\ (nC1+nC2\ (nCn_1+nCn\

:L "Co JL e ) "Cpy )

(n+1cl\ (n+1C2\ [n+lcn\

:L "Cy A e J""L“cn_lj

(1r+ic) (2n+1c,)) (o))

- SeH e ) “cn_lJ'%

(+1D2Co ) (m+1).°¢,) ((m+nrc, ) 1

e e A S

nCn—l
_(n+1)"
Y
. 1 1 B

(O). Expression= — {"C| +"C;+"Cs +.....} = — .2"

n! n!
forall ne N
D). 1°C, +19C, +......... 10cy =210_10c, —10¢,

=210_1-1=210_2
A).aCy+(a+d)C;+(a+2d)Cy+....... +(a+nd)C,
=(a+nd)2n!
a=1,d=1, 2+n)2" 1=576 =>n=7

1 1_1)
1 2\2
(A). (1-2x)12= 5 (20 + = (-2x2)+......
[
=1-x- 2X

(A). The tenth term of the expansion is

_ (=3)(-4)(-5)...(-3-8)

10 9!

(x)°

=
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(72) (D). x’ occurs in T, of the expansion, so

6.7.8.9.10

Te=Tsy = 5 X =252%

. Coefficient of x> =252

(73) (B). (1+2x)"/?can be expanded if | 2x|<1 i.e. if

| 1 . 11

| x| < %,i.e. 1f—E<x<E ie. ifx e(—g,gj'

(O).T,="C, , p" . q" ! =(T,,)="C,p"".q" (given)
=

(74

n! n-r+l -1 _ n!

(-t r-1)" T

-q

p _
(n-r+l) r ~PrTna-ratdq

(n+1)q 1
(p+qr

ptgr=qm+l);
(2Y
(75)  (A). We have, t = *C,(x*)" r(;) ; Putr=12,

12
12(2 _ _
t13 _ nCI(XZ)X 12 (;) _ XCIZ'XZX 24.212.)( 12

t)3 = "Cpp22x2" 30 5 2n-36=0=>n=18

2-1 " 3-1

18=2x328(18)=

1/2
(76)  (A). - /99 =(100-1)"2=10 [l—#J

=10[1-0.005-0.0000125]
=10[0.9949]=9.949
1.3 1.3.5

(C).S:1+l+—+ S~
5 510 5.10.15

(77

(1+x) _p X el o an =D =2) s
1! 2! 3!

1 _ 2
= nx =— and M:i
5 2! 5.10

1
= —— X =—
=>n > and 5

(78) (). 2V "Cr[

79

(80)

@1

(82)

:i(_l)r nCr.i-i—i(_l)’."Cr;—;_i_ i(_l)r ncr .
r=0 r=0 r=0

1 N 3" N 7"
2r 22r 23r

+...uptom terms]

7

»
+ ...
3r

= l—ln+ l—in-r l—ln+
= 5 n 3 -+-up to m terms.

1 1
=—+—+
2}1 4}1 8}1

Ayt
3 b pnm 3 2mn _q

(pi] 2" -
o

(©) 49" +16n-1 = (1 +48) +16n-1

+....upto m terms

1+ "C,(48)+"C(48)* +...+"C,(48)" + 16n — 1
= (487 +16n) +"C,(48)+"C; (48 + ... +"C, (48"
=64n + 8["C,.6*+"C,.6°.8+"C,.6" 8% + .. +C,.6"8" ]

Hence, 497 416, 1 is divisible by 64.

(B). Let the number is x.

Then x —x* = x(1-x?)=(1-x)x)(1+x)

According to Langrange’s theorem it is divisible by 3!

ie., 6.

(C). 101190 —1=(100+1)190-1

=100'00+190¢, 100%9+100C, 10098+ ..+ 1 -1

=100100+100C, 1009 +100C, 10098 + ...+ 100C 100!

=100(100%9+100C, 10098+ ... +100C )

=100 (100%° + 190C, 10098 + ...+ 190C ;. 100 + 190C ;)

=100 (10092 +190C, 100%8 +....+ 190Cyc 100+ 100)

=1002 (100%8 + 190C, 10097+ ...+190C, + 1)

.. the greatest integer which divides given number
=100%=10,000

(B). Here T, =10C (2) 10T (315,

wherer=0, 1,2, ....,10.

We observe that in general term T, | powers of 2 and 3

1 1
are 5 (10-r)and 5 rrespectively and 0 <r < 10.

So both these powers will be integers together only when
r=0or10
. Sum of required terms =T + T,

ZIOCO(\/E)10+10CIO(31/5) 10:32+9:41

B
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83) (B).R=(3+5>",G=(3-+/5)"
Let[R]+1=1I

=R+G=1

(- [ -] greatest integer function)
(- 0<G<1)
G+5)*" +3=5)"" =1
seeing the option put n = 1
1=28is divisible by 4i.e. 2"*"!

(84) (C).2740=3120

3119 :(4_1)119 _ 119C04119_ 119C14118

+ 119C24117 _ 119C34116 Fot (=)
so3M9=4k 1 - 3120=12k-3=12(k-1)+9
.. The required remainder is 9

(85) (C).(23)14=(529)7=(530—1)7

= 7Cy(530) = 7C{(530)% +....—  7C5(530)> + 7C(530-1

= 7Cy(530)7 = 7C(530)° +.....+3710—1 = 100m + 3709
.. last two digits are 09.
(B). (1 —x—2x2)0=(1+x)° (1-2x)°
:1+a1x+azx2+ ......... +a;,X
Putting x = 1/2 we have

(86)

Adding eq. (1) and eq. (2)

oz 1
212 2

a) ay

22 24
718 7149”7150 17!
T 25 25 25

_ 7[25k-1] _ 25(k')-7+25-25
25 25

@®7) (B)

25 kl-1+18
25
(D). Now, x =(364,420)=28
(492 —4) (493 —49) = (492 —22) (492 - 1) 49
=51.47.50.48 .49,
which is the product of five consecutive integers,
and hence divisible by 5!.
(D). 72=—1 (mod 10)
(758 =—1 (mod 10)
7170 7 =—7 (mod 10) =3 (mod 10)
unit digit =3, but unit digitin (177)! =0

= Remainder =18

(88)

@89

90)

(C2Y)

92)

93)

%4

95

(96)

L))

9%

99

(100)

(©). 1010 . (101° + 1) (1019 + 2) is a product of 3
consecutive integers and hence is divisible by 3! = 6.
Remainder=0

A). 11 +21+31=1+2+6=9;4!=24;5!=120
n! is divisible by 12 for n> 3.

Required remainder is 9
(). Tr+ = ISCr (X1/3)15 “T(=x —1/2) r

15-r r
32

Hence T is independent of x

and T,=!3C,=5005=5m = m=1001

= =0 = r=6

X

n r
X
(C). 21 [1 + gj = T,,,=2"."C, (g]

1
68
= 6."C,="Cg = n-7=48=>n=55
(O).E=(19-4)2+(19+4)3
=2[1923+23C, - 1921 - 42+ ... +23C,, 19477
=2-19[1922+23C, - 192042+ ... +23C,, - 4722]
= Eisdivisibleby 19 = Remainder =0

1
=27.1C;. 7 =2".7Cy.

n! "C, 1
(B). "C,= ; - ;
rl(n—r)!  n! r!(n—r)!
putr=1,3,5, ........ and add

(A)."C,+"C,=36=>n=38

T,=7T, = 2%3=12

3x=-1 =>x=-1/3

(A). Putx =1 and x =— 1 and then on addition we get

3" +1
R
(A).a"+b"=(a+b)(Q(a,b))ifnisodd i.c. a” +b"is
divisible by a + b if n is odd
alternatively : interpret from (16— 5)%7 + (16 + 5)%7
D).ay+a;+a,+.... =22nand atOJraera4+....:22n‘1
a, = ann = the greatest coefficient, being the middle
coefficient

a 3= 2ncnf3 = 2nC2n—(nf3) = 2nCn+3 T A543
(C). We have Coefficient of x*in (1 +x +x2+x3)!1
= coefficient of x* in (1 +x%)!1 (1 + x)!!
= coefficient of x* in (1 +x)!1 + coefficient of x2 in
11. (1 +x)'! + constant term is
e, (1+x)t= 1, +11.11¢, + ¢, =990.

B
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Q)

()

(€)

)

®)

(6

™

®

EXERCISE-2
(A). Coeff.. of x* in this series is

=(2-7-83)+49I wherel an integer

- 14x83=1162
1162 _ .35
49 49

.. Remainderis 35
27 27 — 1627 _27 26
(©).(16-5)""+(16+5)"'=16"-<'C; 167°.5

+27C, 162 .52+ e +27C, 16 x 526 -27C,, . 527
+1627+27C 16%6.5+27C, 16 .52+ ... +27Cy¢
16 x 526 + 27C27 527

=2[1627+27C, 16%. 5+ ....c.uccc... +27Cy . 16.5%6]

remainder=0
(A). T,=5C, x3 . x?'=10°
X3+2t: 105
(3+2t)log;x=5
L2 t=5ie, 22 +3t—5=0i.ec.,t=1,-5/2
x=10'=10,10752

©). x+\/x3—1 i x—\/x3—1)5

+
=2[x°+3C, 3 (x*-1) +3C, x (* ~ 1)?]
=2[x>+10x3 (- 1)+5x (x0-2x3+1]
=10x7+20 x0+2x3-20 x*~20x3+ 10 x
.. polynomial has order of 7.
(D). Consider (5 +2)100 _ (5-2)100
=2[190¢, 599 2+100C, 59723 + . +100C 05 - 299]
=2[1000 - 5%8+100C; 594+ .. +1000 - 2%%]
= minimum 000 as last three digits.

(A). Sum
1
:E{(ao +a;+a, +....+a16)—(a0—a1+a2—....+a16)}
1 8 s)_1( a8\ _ 7
:5{(1+1—2) —(1-1-2) }_5(_2 )_—2

(B). We have, (1+x+x2+x3+xH)? (x—1)""3

(e e o

(C)

10

an

12)

13)

(332 3x+1) 2 G ()X
=0

n

n
:72 l’lCr (_l)r X5r+3 + 32 nCr (_l)r X5r+2
r=0 r=0

n n
B 3 Z n Cr (_l)r X5r+l + 32 n Cr (_l)r XSI‘
r=0 r=0
For term containing x83, we have 5r+3=83 =r=16
whereas 5r+2 =83, 5r+ 1 =83 and 5r = 83 give no integral
value of r. Hence, their is only one term containing x3

whose coefficient= — "C .

(D). Coefficient of x* is
(1+5x+9x%+......... )(1+xH)1
=(1+5x+9x%+......... YA +x2+1C, (22 +........ 1
=(1+5x+9x2+ 133+ 17x* + ) (1 + 11x2 + 11 ey x

Coefficient of x*=11C, +9x 11 +17=55+99+17=171
(A). (17)256 =(289) 128 =(300—11)!28

=138¢y (-1 1)128 +100 m , for some integer m

=11128+100m= (10+1)'* +100 m

=128¢ 1128 +128¢C, 10+ 100 m,+100 m for some integer
m; =1+1280+100k, m+m, =k=1281+ 100k
Hence the required number is 81.
(D). 3400 — 81100 =(1 +80)100 — IOOCO + IOOC1 80
....... + 100¢, , 80100
= Last two digits are 01
(B) T, ,="C,a""".b" where a=213 and b=3"13
T, from beginning ="Cy a" ~ 6b% and T, from end
:nC6 bn—6 a6

n-12

a 1 n-12 n-i2
= FZE =23 33 =671
=>n-12=-3=n=9
(A). Putting x=1 and —1 and adding

341 (1+2)7 +1
Bt Ayt ag = T = —

_ 25C + PC .2+ BC,.2% + PCp5. 27 41
2

2 [1 + 250, + 5C, 24 i+ B0, 2%

= 2[13+23C, +.... + 2C,5 . 23] = even

B
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(14

15

(16)

)

(B).E = 2n+1)(2n+3)(2n+5).....(4n— 1)

Multiply numerator and denominator by

(2n+2)(2n+4)...... (4n) & also by (2n)!andn!.

E_ (D! 2n+)(@2n+2)(2n+3) .. (4n-1).4n

(2n)! 2n+2) 2n+4)..2n+2n)

_ (4n)! x(n)!
(2n)! 2" [(n+1) (n+2)..(2n) | n!

_ (). (4n)!
2" (2n) 1)’

(D). Coefficient of A"pu™ = (14+ 1) (1+p)" (A +p)"
HMH — (7\‘1‘ l’ll’l—l‘ .7\‘11—1‘ . ul‘)

Coefficient of )" in (1+21)" is "C,

Coefficient of """ in (1+p)" is "C, _,

Coefficient of A"".u" in (A +p)" is "C, _

T

n
3
n
So net coefficient is Z( Cr)
r=0

([x 3 \10
(A). The (r+ 1)th term in the expansion of L 352 J

X
is given by
0 ( X\lo—r r <3 (r/2) 3
Ty = Cr k EJ ; r 357(r/2) T 2r
0 3(3r/2) 5
C, - <3 (51/2)

For T, , | to be independent of x, we must have
5-(512)=0 or r=2.
Thus, the 3rd term is independent of x and is equal to

33—5

22 T TTd Ty

10

10x9 372 5
X—=

"C 1
k _ 2 n! (k+D!(n-k-D! 1
(A)- nC 2 = ==
k+1 k!(n-k)! n! 2
krl 1 2k+2=n-k 3k=2 1
or T, Or =n—korn-3k= . (1)
nCk+1 2

Similarly 7 Corn 3

(18)

19

20

(e3)

n! (k+2)!(n-k-2)! 2
k+D)!(n-k-1! n! 3

k+2 2
n-k-1 3
3k+6=2n-2k-2
2n—-5k=8
From (1) and (2)
n=14andk=4
s.on+k=18

20! 20!
0P () () === 2P () Ky
p!q!r! r!

p!q!
p+tq+r=20, q=0
p +r=20p is even and r is odd.
even + odd = even (never possible)

Coefficient of such power never occur
.. coefficient is zero

-1
(A)'Tzzncl (31/13)‘l . a\/g = 14252

(A).

n-1
orn-ald =14a
n-14 n—14
n-a 3 =14 hence =0 =>n=14
13
Yo, 14 2 12
Now, = =4

H e T3 141 3

(A). (1 +x+x)n=ay+a, x +ayx> +..+a x>
Putx=1i

i"=aj+taji-a,—azita,..a, (+i)2n

n € odd real part=0

ag—a,+ta, +..=0

1 n 1 log3 8
(A). The last term = nCn. [——j = [—j

(from the question)

. 1 n/2 1 log3 8
crfy) -l

5
_ 375/33log32 _ 3logs 273 =27 = [%]

4
1
n=10; So, t;= 10C4_ (21736, [__2]

=10 =10 =10
- C4_ C10—4_ C6

B

STUDY MATERIAL : MATHEMATICS
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22

23

249

25

(26)

@n

2%

D) T n-r+1 C, i
R =Tr. =n.r
Tr r Cr—l

Here in this case n=15.

2 3 15
o G,0G Gt
C0 Cl C2 C14
L5 n (n+1)
= @-r+D=n+@m-1)+n-2)+...+1= 5
r=1

Sg+Sy=P(1)=0 ... (1)
when P(x)=(2x%-3x+ !
SE-Sp=PC1 =61 ... )

=28;=6! = S =3.6!"
(B). E= (ot +p)™~!

a+q (a+q\2 (a+q\m_l
1+0c_+p+L(x_+pJ + ... +ch_+p) ]

(a+p)™ = (a+q)"
p—q

= Coefficient of a! =

(p+a)” —(q+o)™ ™C @™ - g™

pP—q pP—q
(B). Clearlya,="C,
_ a, _ "C, :(n—r+1) A _n+l
a "Cpy r a,; T
n n
[ a ) (n+1) (n+1)"
I+—|= =
:EL arflJ H r n!

(C). 32003 _ 32001' 32 — 9(27)667 — 9(28 _ 1)667
— 9(667C0 28667 _ 667C1 (28)666 +. .+ 667C667 (_ 1)667)
that means if we divide 32003 by 28, remainder is 19.

32003 19
Thus, 28 = g
(B). Highest exponent in the product of first two is
3=1+2
Highest exponent in the product of first three is
6=1+2+3
Similarly, Highest exponent in the product of first hundred
=1+2+....+100= 5050

l T
D). T, ,="8C,Ox)!18r (_ﬁj =al8C,

is independent of x providedr =12 and thena=1.

29

(30)

(€2))

(32)

(33

G4

9
D). (1+J§x2) = 1+9+2 x2+36.2x*
+9C3 282 X0+
-9
(1+J§x2) =1-92x2-70x4—2x*

+9C32\/§ X0t i,

The expression is divisible by x, x2,x3, x4 only.

(B).a(Cy+Cy+Cy+ ..+ C) +b(C; +2C, +.... +1C,)

2a+nb
=a.2"+b.n2™! =20 =(2a+nb) 27!

2
D). T, ="C, 3P (xHP = "C, x30 = 7P and x*

occurs provided p = is an integer.

) ( a b \21
(B). Given : u/% +i/%J
21-r

t —21C E 3 ﬁ:
r+1 — r b ar/6

42-3r 2r-21
2ca 6 b 3

SoA42-3r=4r-42 ie.r=12
. 13t term contains same power of a and b.

0 2 2n
(©). (1+L2j (1+x2)n:—(lJrZ ) ,
X

X2n

numerator has (2n + 1) terms.

The middle terms is —3,; x @WC,, (x2)* =@C,.
X

(A). If n is even, the greatest coefficientis "C
.. the greatest term = /‘;C{I/Z X2
2 MG > "Chp g X7

and nCn/Z Xn/2 > nCn/Z 1 Xn/2 +1

n_n n—(%+l)+1

:>—2 x>1and —— x<1

% 7+l

n n

5 5 +1 n+2
=x> n2 & x< 2 =xX> n and x<

5+l % n+?2

n n+2

Hence +2<x<

=TT
I 117
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35

(36)

37

(3%

39

(40)

1)

B). E=(x—-0;)(x—o) (x—03)+..(x—a,) 42)

where o) =1, 0, =2 etc.

= x" —(Zo) X"+ (2 ayy) XM A
Hence coefficient of X2 = sum of the product of the first

‘n’ natural numbers taken two at a time
=1%x2+2x3+3 x4 ... n terms

(142434 A ) (1P 422 4 +1n?)
- 2
(A).260=820=(1+7)20=1+7n,
.. remainderis 1.
(B). (1 +n)"=Cy+Cx+Cyx>+...+Cx"
Putx=-1
Cy—C;+Cy—Cy+...(-1)"C, =0
also (x + 1) =Cyx"+Cx -4+ Cnx6
multiplying (1) and (2) and comp. coeff. of x

()

Q)

n2!
(n!)?

(A). Statement — I is true (can be checked easily) and that’s
why

nc,<20C, <2C, <. .. <20C,  <20C L. G,
Hence statement — I is true
(A). Obviously statement — II is true and the correct
reasoning of statement — I.
(C). Statement-1 is true but statement-2 s false.
22000= (24)500 = (16)300=(15+1)50=15 m+1,meI".
522003223 (15m+1)=15.8m+8
.. Remainder =8
(C). Given expression

1 2 20
—x x2 %3 x20 [1——][1——)...[1——]: 210 p
X.X".X"...X < x2 x20 X .
1 2 3 20
WhP(l‘)(l—][l—)[l—J

Now, coefficient of x203

ofx7in P. But,

1 2 3 16 2 5 3 4
P=1- —+—2+—3+... + __6+_2_3+_3_4

X X X

2 2 2 _2n~ —
C0 +C1 +...+Cn = Cn—

(43)

in original expression = coefficient

Coefficient of x7=—7+6+10+12-8=13.
The expression (2 +x)? (3 +x)? (4 +x)*
=x2+(2+2+3+3+3+3+4+4+4+4)x8+..
= coefficient of x8=29.

A).

(a) T =

. . ! . 9
First negative term if 37 r+1+<0 e.r> 3

Hencer=5

1

(
0 T, _ SC 2\5-r 1 _ SC 10-3r
( ) r+l1 r(y ) LyJ ry

10-3r=1 =>r=3
So, coefficient of x y = 5C3 =10
n-1.3

—nal3 2=142"? =>n=14

(d) (1+2x+3x2+4x3 +......)12

=[(1=-x) 2= -x) =1 +x+x2+. . +x0+ ...

Hence coefficient of x* =1

s.c=1,s0c+1=2

(B).

@ (MC, "C,, - MC, 2"C,, + ™C; 'Cyy - ...
(_l)m—l mCm mncm)

= Coefficient of x™ in the expansion of

(MC (1+x)" = MCy (1+x)2™ + MC5(1+x)°"
+EDmIIC, (1™

= Coefficient of x™ in the expansion of

(MCy—[MCy = "Cy1+x)" + ™Cy (14+ %)™ = ™C5(1+x)>™
ot ED)MOC (T+x)™])

= Coefficient of x™ in the expansion of (1 — (1 — (1 +x)™)™)
= Coefficient of xX™ in the expansion of (1 — (1 + x)™)™,

(b) "Cpy + "7ICy + "2Cyy # o+ MCy, s the coeffi-

cient of x™ in the expnasion of
A4+ (1 +x) (T +x) 2+ +(1+x)m
=(1+x)™ [1+(1+x)+(1+x)>2+........ + (1 +x)rm]

(1-@+0)"™) 10" (143"
=™ | T e T X

The the given expression is equal to the coefficient of x™

(1+X)n+l
X
(c) (1 +x)"="C,+1C; x +1C, x> +"Cy x*

in the expansion of

(1+x)"="Cy+1Cy x+"Cyx2 +1Cy x3 +...ccc. +0C_ X"
multiplying eq. A and B and equating coefficients of x™

B
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on both the sides.
Coefficient of x" in the expansion of (1 +x)" (x +x)"="C,,
"C,+1C,"C_; + "C,"C 5t +1C,"C,,.
Coefficient of of xn in the expansion of (1 + x)?= 2nCn
(d) 2™ "C,,, = Coefficient of x™ in the expansion of

1+ X)Zn
om-1 n_ICm_l = Coefficient of x™! in the expansion of
(1+ X)2n—1
= Coefficient of x™ in the expansion of x (1 +2x)"!
Given expression = Coefficient of x™ in the expansion of
C,y (1+2x)"—"C, x (1+2x)* 1 +1C, x2 (1 +2x)7 2 —.......
= Coefficient of xm in the expansion of (1 + 2x —x)"="C

“44) A
(a) We know that,
(a—1)"=1Cy.a"—"C .a™! +1C,a"2 —
........ +(=)+lnc ja+(-1)"C,

a-D"
( ) =nQ an—l _nC an72 +0C an—3 o
a 0 1 2

(G

a

C

n

........ +(-Drlac, |+

@-n"-(D"

a

Hence, f(n) =

@=12%7 4 . (a—12008 _;
a

Now, £(2007) + £(2008) =

_(a- D7 (1+a-1) — (a—1)207
a

( 1 \2007
_ L3223J =39 =32.37 =9 (2187)

Hence, k=9

1
Alternatively, f (n) = " [Cy-a" —"C,.a"! +1C a2

S +(D)lC, jat (-1)"C, - (D"
a
f(n) =1[a—1]n et (1)
a a
1 1
Now given, 5 _3223 41 or a—1=3223
(13" n
Hence, f(n)= 1 L3223J e #))
a a

(1) (=1)2007

l 223 X J
£(2007)= L3 J .
IR NN [M: ]
or £(2007)=—G)+— 753 9
1 9
foon=—G"+n 3)
(2008 (1
1 11 1
£(2008)= ;L3 2 J Ta ;L39'3223 J Ta
W ) o )
or £(2008) = gL3 3223 ‘1J ......... @)

(
1 1
Hence, £(2007)+£(2008)= —(3° +1)+ —L39.3 223 _ 1J
a a

= —L39+39.3223J
a
ol L) g

= —L1+3223J =2 a=3-93"-9(2187) k=9
a a

10
(b) Ty="6C—

21'
2 45 1
For r=2; '°C, 2= = coefficient of x2 = o IIZ

22

For r=3; 10C3 Z_ = coefficient of x3= 15

23
X
For r=4,; 1OC4 X—4
2
210 105 1
= coefficient of x* = 7=?=13§ =r=3

3 3
(©) Ty = e, X3 [%) = "Gy x0-3 (%] -0
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3
n=6, 603(%) —20=0=2

o 10+3-1 —12 —
(45)  (B). Total number of terms is 'Y">~1C,,=12C,, =66
ffi f ot
(46) (D). Coefficient of a%bc = I 1'
(47) (D). Coefficeintofa*b5c3is0 .- 4+5+3=12>10

(48) (©), (49) (B), (50) (D).
R=(1+2x)"
Putx =1 to get sum of all coefficients
5.30=6561=38=n=38

(i) For x=i, R=H2+18

NG

Consider

T+f+f"

Since I is integer = f+ ' must be an integer
but 0<f+f'<2=f+f'=1 =f'=1-f
Now, n+R —Rf

n+R(1-f)=8+(R2+)"2-1)" =8+1=9
(i) T,y in (1 +2x)3=8C, (2x)"=8C whenx =1/2
NowT, ,>T,

T
r+l zl = 88Cl‘ 21
Tl’ Cr—l
81 (r-1)!9-1)!
. >
Tzt e 8! =1

O-12r= 922r
Forr=1,2,3, 4 this is true
ie. Ts>T,
but forr =5, T, <Ts= T is the greatest term = (B)
(iii) Again, T\, =8C,. 2kxk; T, =8C, .21 xk!

kal = 8Ck72.2k72.xk72
We want to find the term having the greatest coefficient
soo2kl8e  >ok8c L (1)
and 21 8¢, >2k28¢c, , L. )
g12k! 2k 8! 12

From(1). 1 T 0k KiB—k)! = O-k) Kk
—k>18-3k=k>6
Again 2K, 8Ck_1 > Zk_z.ng_z
812kt N 2k-2 .81 L2 1
(k—DIO-K)! (k=2)110—-k)! ~ k-1 10—k
= 20-2k>k—1=> 21>3k = k<7

= 6<k<7 = Ty and T, term has the greatest coefficient
= k=6o0or7= Sum=6+7=13.

(1) (B), (52) (C), (33) (D).

x3—1

le,w,wzorx:w,wz,w3
x=1:Cy+Cy+Cy+C3+Cy+ ... =2n
x=0:Cy+C o+ C? +Cy0’ +Cyot +.......u. =(1+o)"

x=0’:Cy+C,0 +Cyo'* + C;00 +......... =(1+o?)"

3(Cy+t0+0+C3+0+0+Cq+.....) =2"+ (- + (~w)"
=20+ (=) + (-D)"

2(-1
. C0+C3+C6+ ...... = +3( )

—1=0=x==%1,+i
- Sumofvaluesx=1+(-1)+i+(-1)=0

(54) (C). 6211“ éme or/2 put x=+2
r=0
= (1++2)™ = 3+ 242)°™
3m 6
65 (B). 2, (D" ""Cy,
r=0
\/7 6 \Gm \/* 6 \6m
_ m; - D m
()L+1«/EJ+()L\/_\/_J
3m 3mm 0 if mis odd
=27 aces 2 {(—l)m/2 2> if mis even
3m e
56) (A). 2 (7 "Cory
r=0

LB OMe + (VB31) OMey + (VBI) OMC
= B | (B bme

(1+~/30)5™ = oM /31 mC, + (4/3i)? oM,
+(3i) oMy 4.

—(Bi)} oMy 4
(1+/3)°™ — (1-/3D)°™
= 231 MCy + (V3i)® MCy + ]

Given expression

6m

- 23i

(cos2mm +isin 2mm — cos 2mm + isin 2mn) = 0

=
I 120
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(7

(38)

(9

Q)

()

(€)

(B). Sum of the coefficient in the expansion of
(1+2x)*=6561

= (1+2x)"=6561, whenx=1

=31=6561 =3"=38=n=38

T,  'C(2x)" 9-r
NOW’ Tr 8Cr_1 (zx)l‘*l T

x 2X

Tr+1
= Tr

_9-r1
T [-x=1/2]

T SN 9-r
r

1
>1 =29-r>r=2r<9=r< 45
T

Hence, 5 term is the greatest term.

2n—7 n-8
n _n —
(B). C73—7— C8—38 =n=55
(A). Coefficient of (3r)™ and (r + 2)™ terms will be
nC, . and 2"C,,.
Theseareequal = (3r—1)+(r+1)=2n=n=2r

EXERCISE-3
3 “Cm.me: n! 8 m!
(n—-m)!m! (m-p)lp!
n! x (H_P)' _n o n—pcmip

T (m-p)lp! (n-m)!(m-p)!

n n
n n-p
Now, Z Z Cp‘ Cm—p =
p=Im=p

n
m=p

n n
_ Y. hC 2P = e 2t P oot =3 ot
p=1 p=0
further 3" -2"=19 =n=3
6.(1-2x+5x2+10x%) [Cy+Cx+Cpx? +....]
:1+a1x+a2x2+ .....

nm-h 5o

a12n72 anda2:

puta12:2a2

(n—2)2=n(n-1)—4n+10
n2—4n+4=n2-5n+10

n==6

3.Putx=-1 ;(73)2145:aofa1 tay—agt....
—(3)2145=_(3%336.3 = endsin3

“@

®)

©)

™
@®

(C)

10

1

(12)

2000
177 =D _ 52000
1
(5 . 1)10007 1= (1 75)10007 1
1- 1000C1.5 + 1000C2'52 + o + 1000C1000.51000 -1
which is divisible by 5
283. Tr+ = 12Cr (31/4)12—1’. (4)r/3
- 12Cr. 3(3-1/4) . (4)r/3

0. 1

For rational termr=0 or 12
S Sum=T,+T,; =12C, 33+12C,, - 44=33 + 44
=27+256=283
8. Coefficient of x> in (1 -x) ™, n e Nis" "~ IC,
now coefficient of x” in (1 +x)2 (1—x)2
or coefficient of x in (1 +2x +x2) (1 —x)2
or coeff. of x®in (1 —x)2+2 - coeff. of x*~ ! in
(1 —x) 2+ coeff. of X"~ 2 in (1 —x) 2
:n+lcn+2 . nCn—l _~_n—1cni2
=(m+1)+2n+n-1=4n
hence 4n=32=n=28
2.r=3or5 ; r=0 isnot possible
100 - r
26.T, ,='0c 22 .37
= r must be even and divisible by 4
= 1r=0,4,8,.....,100
1.21)10=(1+20)100=1+100C, -20+100C, - 207+ ......
+ IOOC100 . 20100
hence last two digit are 01

(xz 2\12

99. LT‘* ;J general term

X2(12—r) ot

=12 z - -
T, ="“C, 2T er =24-3r=3=r=7

27 _12x11x10x9x8 1

c 12 Z = - _
Coefficient = "“C, x JE 120 I 99

352. (1 +x+x3)12=[1+(x+x?)]12
Tr+1 = 12Cr X1 +x)F
coefficient of x3= r=2,3
12¢, - 2+12C,=132+220= 352
9. Given expression=1+ (1 +x)+(1+x)%+....... +(1+x)1°

_ 0?1 ex)® -1
1+ x)-1 X

(Itisa G.P. with first term = 1 + x, common ratio = 1 + x)

1+x)%° -1
X

Now coefficient of xP in

= coefficient of xP1in {(1 +x)20—-1}
T.,:= 20Cr x20-r *+n=20even
= T2y + 1 1s the term with greatest coefficient

B
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— - 20 -
Toony+1 =T = CrX20 10 n n n
Lp+1=10=p=9 Co_ GG
1 3 5
13) 12. (1 m (| n [l+mx+—m(m_l)xz+ }
(1 tx —x)t =] l+MX+——X" +......
(13) 12 (140" (1-x) ; e, s e 3
= T, _E and 3, 7
[ n(n-1) , } C Cr-
1- 5 X5 =
-r+1 5 n-r+2 3
= = an =—
m(m-1) n(n-1) 5 r 3 r-1 1
1C, —r+1
Term containing power of x > 3. - C R
Now, m—n=3 ... ) r-1
[ coefficient of x =3 given] = 3n-8r+3=0andn—-4r+5=0
| 1 Solving these fornand r, we get n=7 and r=3.
and Em (m—l)+5n(n—l)—mn=—6 a7 4.T of(1+x)"="C.x"
Here, r=2
= m(@m-1)+n(n-1)-2mn=-12
= m2—m+n2—n—2mn=—12 Coefficient of X2=mczzw
= (m-n)?—(m+n)=-12 2
= m+n=9+12=21 ... ) m (m—1)
On solving egs. (1) and (2), we get m = 12. = 6=T =m2-m=12

= m?’-m-12=0 = (m-4)(m+3)=0
= m=4orm=-3
Positive value of m=4.

m
10 20 10 20 10 20
14) 15. 2, 'Ci T'Cpi="Cy Cp+ "Cp TCpy
i=0

+19¢, 20¢c ,+..+ ¢, ¢,
= Coefficient of x™ in the expansion of product (18) 10. We have, Lﬁ + J
(1+x)10(x+1)%0 ¥
= Coefficient of x™ in the expansion of
(1 + X)30 — 30Cm
Hence, the maximum value 30Crn is 30C1 5

15 6. LetT. ,,T,T are three consecutive terms of o
-1 " Tr+l h th
(1+x)n+5 5™ term from the end = (n+ 1 — 5 + 1) term from beginning

= (n—3)™ term from beginning

S 1)
)

(1
5t term from the beginning = " Cy4 @) LIJ

T,

n+5 r-2 n+5 —1
-1~ Cox)y = T, = Cro lX >
T,

T

4
= n+5CrXr = nCn_4 (\/_)
Where, "3C_, :"3C,_ :"™5C =5:10: 14,

n+5 n+5 n+5 4
C,_ C,._ C 1
So -2 _ r—1 _ r ne (%)n_4 []
s 10 14 4 4
Now, \/5 :_6
n+5 n+5 n i‘/_ 4 1 nd 1
Cr Cr Coa (DY =
So, =2 _ =l sn-3r=-3 .. 1 n-4 4
5 10 O B
1‘1+SC n+5 n—-8 n—8 1 1
-l _ L=5n—12r=-30 .....(2) 4 4 92 12
10 14 = (2) 4 .(3) 4 =22x3
Fromeq. (1)and (2),n=6 n-8 1
(16) 10. According to the question, = 4 = 5 =>n-8=2=n=10

"C,,:"C;:"C,=1:3:5

[#
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EXERCISE-4
1) (©).(1+ X)Zn - 2nC0 + 2nC1 X+ 211C2 X2+ 2nC3 x3
o 200, x20

Coefficient of (r + 2)! term is °C,, |

Coefficient of (3r)t" term is 2"C5. |

According to question

2Cei + 2"Cary

=>r+1+3r-1=2n

=4r=2n = 2r=n
2  (D).(1+x)"=Cy+Cx+Cyx?2 +...+Cx"

&+&+&+ ..... + nCy _

Cb ¢ G Cht

=n+(m-1)+mn-2)+.... +1=

3 (A). Let x39 comes in (r + 1) no. of term in the expansion

15

1 —

Of(x4_ 3] r:1524339:%:33r:3
+

X

39

- x39 comes in 4 term

3
1
T3+1 _ ISC3 (x4)15—3 [_X_3] - 15c3 X39
—I—SXEXE:—455
3 1

-+ If xX™ comes in (r + 1)1 no. of term in expansion of

. Coefficient of x3% is — 15C3 =

o—m

b n
[aXa i_ﬁj then r = 2
X a+p

“@ (B). “ xis nearly equal to 1
.. x=1+h, where h is very small
= h=x-1

ax? —bx®  a(1+h)® —=b(1+h)?
N =
oW 4b (1+1)° —(1+h)?

x> —x2

a (1+bh)—b (1+ah)
" (1+bh)—(1+ah)

®)

©)

Y

@®

L e
~h(-a) h x-1 1-x

[Ifx is very very small then (1 + x)" =1+ nx]
ry very

©)- (3+¥5)*°
Let T, termis integeral term
Tr+1 — 256Cr (\/5)256—1' (%)r
256—r
= 25Cr 3 2 5§78 )
256t
In(1), 25Cr isintegral and for 3 2 to be integral
256 —r must be multiple of 2.
~1r=0,2,4,6..... 256 ... )
and for 578 to be integral r must be multiple of 8
. 1=0,8,16,24....... 256 ... 3)
From (2) and (3) common values of r are
r=0,8,16,24 ....... 33 values
.. 33 integral terms in expansion of (\/§ +3/5 )256
(C). (1 + ax)*total no. of termare 5
. middle term is 3™
5 Ty =4C, ()2 (ax)?
.. Coeft. is 4C2 o?
and in (1 — o x)° total no. of term are 7
. middle term is 4t
. Coefficient of (—a )3 0C
according to question, 4C2 az=—-0o3 6C3
= 602=—0a3(20)=—-a=3/10=a=-3/10
(B). (1+x) (1 —x)"=(1+x) ("Cy—"Cy x—"C, x>~ "C; x>
Frceee F0C, (0™ C (X))
=(1+x)("Cy—"Cy x+"C, x>~ "C; x>
Fov F(DPIRC X2 (1) OC XD
.. Coefficient of x"is (-1)" "C_ + (1t "Co
D"+ D) n=D"[1-n] {~ "C,=1,"C, ;=n}
noog nooL
A). S, = Z - and t, = Z — (given)
r=0 r =0 Cr
I 1 1 1 1 1
snzznl S Tt
—o "C, Co C C, Cs C,
...... (1)
n
and tnh = Z
r=0 ! Cr
0 1 2 3 n
_ + + +—+....
n CO n Cl n C2 n C3 n Cn

B
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n n-—1 n-2 2 2 0
+

= ——+— +— o -
Ch G G G TG TG

in reverse order}
n-2
n
Cn—2

n-0 n-1
- n +1’l
Cn Cn—l

+n—(n—2)+n—(n—l)+n—n
1’1(:1 nCO
(10)

t1’1
t,=nS, —t, = 2t, =nS = g—

(SRN-=

) (C).(1+y)"=Cy+Cy+Coy*+...... +Cy™
Coefficient of r'h term is ™C,
and Coefficient of (r + 1) term is ™C,
and coefficient of (r + 2)™ term is "Cq
According to question they are in A.P.
5o 2MC.="C +™MCyy

— = +
(m-)!r! -D!(m-r+1)! (m-r-D!(x+1)!

(11)
2.1

T (m-1)(m-r1-1)!r (r-1)!
|
B -D!I(m-r+)(m-r)(m-r-1)!

N 1
(m-r=-D!(+)r(-1)!

2 1 L]
(m-1)r (m-r+l)(m-1) (r+Dr

2 _(+Dr+(m-r+1)(m-1)
C (m-r+1) (m—r1) (r+1)(r)

- (m-r1)r

=2m-r+ 1)+ 1)=r2+r+m?+r2-2mr+m-r

=2[mr—r2+r+m-r+1]=m2+2r2—2mr+m
m?2—4mr—-m+4r2—1=0

=m?-m(4r+1)+4r2-2=0

(D). If x™ comes in (r + 1) term in expansion of

noa—m

. Letx’ comes in (r + 1) term in expansion of

11
[ax2+i}
bx
RIS SV E R
241 3 T

5
NOW, T5+1 _ IICS (aX2)1 1-5 [_)
bx

= Coefficientis 11~ (ﬁ\ ....... 1)
(%)
and let x7 comes in (r + 1)™ no. term in expansion of

11
1] 11x1-(=7) 18
ax ——— . :—:—:6
( x> T 3

6
-1
Now, Tg,; = 1Cq (ax)!1-0 (b_x)

. (&%)
. Coefficientis  C6 L_6J
o b

According to question,
a6 5

11 a
b_5: C6b_6 =a=1/b = ab=1

(C). x is so small that x> and higher power of x may be

llc5

N n(n-1) »
neglected .. (1+x)"=1+nx+ TX

1 3
1+ )()3/2 _[1+EX]

Now,
(1-x)"?

s
I 124
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(12)

(13)

_ 3 2
[1+§X+szj|— 1+X—+3.12§+3.1[§)
2 2! 8 2 2

(1-x)"2
(1+§x+§x2) —[1+§x+§xzj
2 8 2 4
= 1-x)"2

{~ x3/8 - neglected}
=(-3/8x%) (1—-x) 12

— [__3)(2] 1+§+§X21| _ _§X2_1X3_1X4
8 L 2 8 8 16 64

3
= 3 x2 {term containing x3 and higher power are

neglected}

1 - 24,3 n
—————————— 1S3y Ta Xt aX“+ax° +.....tax
(I-ax)(1-bx) ° 1772 % "

+...00 L (1
No ! —(1—ax)! (1=bx)!

W, ———
(1-ax) (1-bx)

=[1+ax+(ax)?+ (ax)’ +....] [1+(bx)+ (bx)2 + (bx)3 +......]
Now, coefficient of x is
b7 +albh! +a2b"2 + 233 + L +al

1
bn lil B (E] n+ :| o bn+1 _ an+1
B b B b+l ) pitl i+l
"~ b-a

1_3 a (b—a)
b b

{ - (1)isGP.and sumof (n+ 1) term of GP. s

a(l_rm—l)
—r

}

©).(1-y)™(1+y"
[(MCy—"Cyy+MC, y2 - MC; y3 RIEEES +MC, ()™
("Co+"Cry +1Cy Y2 H1C; y3 e 410G, (1))

...... 1)
but (1 —y)™(1+y)"=1 +a1y+a2y2+ ........... (given)
anda;=a,=10 L )]
.. RHS of (1) and (2) are same
On comparing

14

15)

(16)

mCO X nCI —mC1 X 1’1C0: 10

»n-m=10 L. 3
and mCO X 1’1C2_IT1C1 X nCI +mC2>< 1’1C0: 10
n(n—l)_mn+m(m—1) _10
=n-n-2mn+m?-m=20 .. “)

Put value of n from (3) in (4)

(m+10)2—(m+ 10)—2m (m + 10) + m? —m =20
=m?+100+20m—m— 10— 2m?—20m + m” —m =20
=-2m+70=0 =>m=35

. n=45=(m,n)=(35,45)
(D). (a—b)"="Cya" +"C, a"! (-b) + "C, a" 2 (-b)?
........ +°C,(b)*
Now, T5 = "C4a"* (-b)* = nC, a#b*
T ="Cga™> (-b)> = - "C5 a"b°
According to question, T5+ T =0

= nc4an4 b4 — ncsan—S b>=0

— nc4an4 b= nCSan75 b3

n!
a_ "Cs (@-5!5! a_n-4
b nc, n! ) 5
(n—4)!14!

(B). 2°C,—20C, +20C, - 20Cy + ......... +20¢y,

* We know that
20¢,—-20c, +20C, -20C, +20C, - 20C4 +........ +20C,,
+20C, ¢ —20C 4 +29C,, =0
= 2(30¢,-20C, +20C, -20C; + ........—20Cg) + 20C =0
= 2(30¢y-20C; +20C,-20C; +......+20C; ) - 20C =0

1
= (20C0_20C1 +20C2_20C3 R +2OC10) = Ezoclo

. 0C,=1C, |
20C1 — 20C19 ;

. ZOCO — ZOC20
ZOC2 — 20C18

n
(A). Statement 1 : 2, (r+1) "C, = (n+2)2""!
r=0

n n
LHS.=) (r+1) "C, =Y (""C,+ "C,)
r=0 r=0

n n
n ,—
Sr="le +> e,
r
r=0 r=0

n
n Y e +2" =02 2" Jonl(n 1 2)=R LS.
r=0

.. Statement (1) is correct.
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n n
—n) e x +(1+x)"—nx Y, e, x™!

)

(18)

19

Statement 2 :

n
D +1) "Cox" = (1+%)" + nx (1+x)"
r=0

n

LHS.= ), (+]) "Cx"
r=0

n
=D (@ "Cx"+ "CxT)
r=0

n
=l xT+ > e
r
r=0

[\_,43

r=0

+(1+x)"
r=0 r=0
=nx (1 +x)" 1 +(1+x)"=RHS. .. Statement (2) is true
.. If we put x =1 in statement (2) we get statement (1)
.. statement (2) is correct explanation for statement (1).
(B). 82n _ (62)2n+1
=9-1)2"—(63-1
= (3¢ 92— 2nC 921+ L +1)
(Znﬂc 6320t _2ntlC 6320+ - 1)
= 9K +2. Soremainderis 2.

)2n+1

10!
B). S -
®-5= JZH(J DTG0 G-2a0-y!
=90§ 8! _ 8
ZG-216-(-2)!
o 10!
oL
? Ejju—l)!@—u—l))!
=10§ o! —1099
ZG-DIO-G-D)!
S3—Z[J(J D+ jl—— _Z](J 1 1c;

5 v(10

10
- 10

=20 Cj —90.28+10.2°

j=1

=90.28+20.29=110.28=55.2°
©.
(17747)(24-543)6
(1-x)8(1-x2)5
(6Cy—0C, x! +6C, x2-6Cy x3 +6C, x*—6C4 x5 +6C x)
(6Cy—OCx2+6C, x*—6Cy x6 +6C, x8+ ... +6Cyx!12)
Now coefficient of x” = 6C1 6C3 - 6C3 6C2 + 6C5 6C1
=6x20-20%15+36=120—300+36=156—-300=— 144

20

@1

22

23

:2[2ncl (\/§)2n71 +

(A). (\/§+1)2n_(\/§_1)2n
2nC3 (\/§)2n73 +

which is an irrational number.

(Vx+))"

U L (x13 Zx12y10

1/2 )r

ZnC5 (\/g)anS +

©). ((x1/3+1) L

10 1/3\10— -
Ty = Cr(x )7 T (—x

T

10-r
3

—%:O:>20—2r—3r=0:>r=4

10x9x8x7
4x3x2x1
1(1-2x)18+ax (1-2x)18 +bx?(1 —2x)!8

Coefficient of x :

(-2)3 18cy+a(-2)2 8¢, +b (-2) 8¢, =0

Ts ='0C, = =210

(D).

AxA7x10) 5, 17 4 M
o7 Tib=o

Coefficient of x*:

(2)*18c, +a(-2)3 18Cy +b (-2)? 18C,=0
1

(4x20)-2a- ?6+b 0

Fromeq. (1) and (2), we get

4[17X8—20] +2a[£—1—7] -0
3 3 2

4(17><8—60)+23 (-19) o
3 6

_4><76><6_ . _2><16><16_80__
T 3x2x19 3 3

(1= 24%)%0= 0, — 50¢, (2% + ¢, (%)
+ 005 (24%)

Sum of coefficient of integral power of x
— 50 04 50 2150 4 50, 50
=VC) 27 +°VC, 29+ 0C, 2% + . +0Cs 2
We know that

(1+2)30=30C;+30C, 2+....+30Cq,

(D).

Then, 30C+30C, .22 + ... +30Cy,

2 4"
@4 (©). (1——+X—2j

Assuming all dissimilar terms nJr2C2 =28;n=6
Sum of all coefficients = 36 =729

=
I 126
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25

(26)

@n

2%

29

30

B). C1C+21C, +21C5 +......21C, )
—(10c +10¢, +10C, +......10C, ) =S, - S,

=21 21 21 21
Sl - Cl + C2+ C3+ ....... Clo

1
— — (21 21 21 21 21
= 2( Cot o' C+21Cy +...+27Cy +27Cy = 2)

S, =220-1
S,=(10C,+10C, +19¢, +......10¢C, ) =210—1

Therefore, S; — S, = 220_710

(B). Let VX3 -l=y

(x+y)y +(x—y)

=2[3C, x> +3C, > y2 +3C, x y*]

=2[Cyx>+3C, x3 y2 +3C, x y*]
=2[x>+10x3 (3 - 1)+5x (x>~ 1)?]
=2[x>+10x0-10x3 +5x (x0+1-2x3)]
=2[x>+10x0—10x3 +5x7 + 5x — 10x%]
=2[1-10+5+5]=2

2403 ~ 23 .(24)100 3

=— 15+
15 15 512+

D)

8 8
— L A5 +1) = 8L+ — -+ 8hisi
15( ) 15 8\ is integer

403

= Fractional part of is s =k=8
B). (1193 (1-1)73

(1-t18-3t0+3t12) (1 -t)3

Cofficient of t* in (1 -ty 3 is 3**1C, =6C, = 15
(B).2.2°C, +5.20C, +8.20C, + 11.20C; +...+62.20C,,

20 20 20
=3 (3r+2) ¢, =3>r-20C, +2> ¢,
r=0 r=0 r=0

20 (9
=3 r[—) ¢, +2:220=60.219+2.220=225
r
r=0

D). (x +vx3 10+ (x—x> 1)
=2[0C xS +6C,x* (x3 - 1)
=2r6 646 7 Z6CilX22X3 781)26+6Cg(X371)3]
=2[PCx® HPCox" = PCx™ +PCyx® +°Cyx
—26Cx3 +(x? - 1-3x8+3x%)]
= Sum of coefficient of even powers of x
=2[1-15+15+15-1-3]=24

(€2))

(32)

33

G4

(35)

(36)

1 3/2
_ j x4
< Flogiox

D). 200 = °C; [

3 1
I R |
2 (1+log1gx) 4 3 1

= 10=x 7+Jt
2a0+0 4

= 1:[
where t = log ,x

= 243t-4=0=>t=1,-4=x=10,10"

= x=10(Asx>1)

n!

o Selo X Ghworet 2 r 2
© e, IS n! 157 n-r+1 15
r!(n—r)!

15r=2n—-2r+2 ; 17r=2n+2

n!
&:E . rl(n-r)! 3 1+l 3
"Cpy 70 n! "4 n-r 14

(r+D)!(n—r—1)!

14r+14=3n—-3r

3n-17r=14
2n—17r=-2
n=16
17r=34,r=2

16C1, 16C2, 16C3

10¢, +1°C, +1°C5  16+120+560
3 - 3

680+16 696
33

(A). Coefiicient of x> =13C, x 9-3a (15C,) +b=0

—45a+b+15C,x9=0 ..(i)

27 x13C;+9ax 13C, -3bx 15C; =0

9x15C,a-45b-27x15C;=0

21a-b-273=0 (i)

(i) +(ii):24a+672=0=>2a=28

So,b=315

=232

=
=

n
(B) Tr _ Z nCr X2r1—2r _X—3r
r=0
2n—-5r=1=2n=5r+1
forr=15.n=38
Smallest value of nis 38.
®B). (1+x) (1 -0 (1 +x+x2)°
(1-x) (1-x%)°
9C, =84
(A). (1+x)"="Cy +Cx +"Cyx? +.... +1C xP
Diff. wrt. x
n(1+x)"1="C, +1C, (2x) + ...+ "C, n(x)*!
Multiply by x both side
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Q.B.- SOLUTIONS

37

(3%

39

(40)

nx (1 +x)"1=1C, x+1°C, (2x?) +...+"C (n x")
Diffwr.t. x
a1+ + (0= Dx (1 +x)"2]
=0C, +1C, 2%x +...."C,, (n®)x™"!
Putx=1andn=20
20 2 20, 220 220
C, +2277C, +3°7C5 + ... +(20)7 “°Cy,
=20x218[2+19]=420 (2!8)=A(2%)

6
! [2){2 —ij —ix8 [2){2 —ij
60 x2/) 81 x2

D).

Its general term

L 6. 6- 12—
m C. 2% (-3 x T

For term independent of x, r for ISt expression is 3
and r for second expression is 5
Term independent of x =— 36
Let(I-x+x%...)(1+x+x2..))

=a,ta x+a2x2+...

_% 60, 267 (3)1220-4r

30.
Putx=1
1 (@2n+l)=ay+a; +a,+...... ay, ()
putx=-1
(@n+1) x1=ay—a; +a,+...ay  .(ii)
Formeq. (i) + (ii)
dn+2=2(ay+a,+....)=2%x61

= 2n+1=61=n=30

(0).2[0Cx0+6C, x* (x2 — 1) +6C, x? (x>~ 1)?

16 X 16—r 1 r
@) ©). Ty ="C| —

(42)

+6C, (x> - 1)%]

=2[x0+15(x0—x%)+15x2 (x*—2x2+1)

+ (-1 +3x2-3x*+x9)]

=2 (32x0-48x*+18x2— 1)
a=-96and B =36
Loa—p=-132
(615.00)
(1+x+x3)10=10C +10C,x (1+x) +10C, x?(1 +x)?

+10C3 (1+x)3 +10C, xH(1 +x)* + ...

Coeff. of x*=10C, +10C, x 3¢, +10C, = 615.

(43)

cos0O xsin 0O

1
(c0s0)'¢" (sin 0)"

Forindependent of x; 16 —2r=0=r=38

— 16Cr (X)1672r x

1 16 28
Soo8.- 8 8
cos” Osin” 0 (sin 20)

T9 :16C8
For 0 € E,E £, is least for 0, =2
8 4 4

Forge| ™ ™|y, isleastfor 0, =~
e[16’8 2 28

STUDY MATERIAL : MATHEMATICS

G (6in20)° | g 16
0 (sin20,)® 1
(51)
S=1.25C+5.25C,; +9.25C, +.... + (101)>3C,4
S=1012Cys +9735C, +.......... +123C,4
28=(102) (2%)
S=51(2%5)
< 11
1+x)"° 1—(—)
I+x
(A). [1 x)
I+x
10 11 11
_+x)[d+x) X I 150 -yl
11
(1+x) x7(1+x)

Coefficient of x” is 1'C, =11C, =330
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