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1. BINOMIAL EXPRESSION

Any algebraic expression consisting of only two terms is known as binomial expression.
The terms may consist of variables x, y etc. or constants or their mixed combinations. For
example: 2x + 3y, 4xy + 5 etc.

2. BINOMIAL THEOREM FOR POSITIVE INDEX

Let us have a look at the following identities done earlier:
  0,10  baba

  baba  1

  222 2 bababa 

  32233 33 babbaaba 

      43223434 464 babbabaabababa 
In these expansions, we observe that
(i) The total number of terms in the expansion is one more than the index. For

example, in the expansion of  2ba  , number of terms is 3 whereas the index of  2ba  is 2.
(ii) Powers of the first quantity ''a go on decreasing by 1 whereas the powers of the

second quantity '' b increase by 1, in the successive terms.
(iii) In each term of the expansion, the sum of the indices of a and b is the same and is

equal to the index of ba  .
We now arrange the coefficients in these expansions as follows:
Index Coefficients
0 1
1 1 1
2 1 2 1
3 1 3 3 1
4 1 4 6 4 1

8LESSON
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Do we observe any pattern in this table that will help us to write the next row? Yes we do. It
can be seen that the addition of 1’s in the row for index 1 gives rise to 2 in the row for index 2. The
addition of 1, 2 and 2, 1 in the row for index 2, gives rise to 3 and 3 in the row for index 3 and so
on. Also, 1 is present at the beginning and at the end of each row. This can be continued till any
index of our intersect.

We can extend the pattern given in figure writing a few more rows:
Index Coefficients
0 1

1 1  1

2 1  2  1

3 1  3  3  1
4 1 4 6 4 1

Pascal’s Triangle
The structure given in figure in looks like a triangle with 1 at the top vertex and running

down to two slanting sides.
Expansions for the higher powers of a binomial are also possible by using Pascal’s

triangle. Let us expand  532 yx  by using Pascal’s triangle. The row for index 5 is

1 5 10 10 5 1
Using this row and our observations (i), (ii) and (iii), we get

                    543223455 332532103210325232 yyxyxyxyxxyx 

54322345 243810108072024032 yxyyxyxyxx 

Now, if we want to find the expansion of  1232 yx  , we are first required to get the row for
index 12. This can be done by writing all the rows of the Pascal’s triangle till index 12. This is a
slightly lengthy process. The process, as you observe, will become more difficult, if we need the
expansions involving still larger powers.

We thus try to find a rule that will help us to find the expansion of the binomial for any
power without writing all the rows of the Pascal’s triangle, that come before the row of the desired
index.

For this, we make use of the concept of combinations studied earlier to rewirte the

numbers in the Pascal’s triangle. We know that   nr
rnr

nCr
n 


 0,

!!
! and n is a non-

negative integer. Also n
nn CC  10
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The Pascal’s triangle can now be rewritten as figure:
Index Coefficients

0
 1

0
0


C

1
 1

0
1


C

 1
1

1


C

2
 1

0
2


C

 2
1

2


C

 1
2

2


C

3
 1

0
3


C

 3
1

3


C

 3
2

3


C

 1
3

3


C

4
 1

0
4


C

 4
1

4


C

 6
2

4


C

 4
3

4


C

 1
4

4


C

5
 1

0
5


C

 5
1

5


C

 10
2

5


C

 10
3

5


C

 5
4

5


C

 1
5

5


C

Observing this pattern, we can now write the row of the Pascal’s triangle for any index
without writing the earlier rows. For example:

For the index 7 the row would be

7
7

6
7

5
7

4
7

3
7

2
7

1
7

0
7 CCCCCCCC

Thus, using this row and the observations (i), (ii) and (iii), we have

  7
2

76
6

752
5

743
4

734
3

725
2

76
1

77
0

77 bCabCbaCbaCbaCbaCbaCaCba 

An expansion of a binomial to any positive integral index say n can now be visualizes using
these observations. We are now in a position to write the expansion of a binomial to any positive
integral index.

Binomial theorem gives a formula for the expansion of a binomial expression raised to any
positive integral power.

In general for a positive integer n

(x + y)n = nC0 xn + nC1 xn1 y1 + nC2 xn2 y2 + ….. + nCn x0yn , where
!!)(

!
rrn

nCr
n




for r = 0, 1, 2, ……. , n is called binomial coefficient.

2.1 PROOF OF BINOMIAL THEOREM
The Binomial theorem can be proved by mathematical induction
Let )(nP stands for the mathematical statement

nrrn
r

nnnnnnn aaxCaxCaxCxax   ......)( 22
2

1
1 …(i)

Note that there are )1( n terms in R.H.S. and all the terms are of the same degree in x and a
together.
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When 1n , L.H.S. ax  and R.H.S. ax  (there are only 2 terms)

 P (1) is verified to be true

Assume )(mP to be true

i.e., mrm
r

mmmmmmm aaxCaxCaxCxax   ......)( 122
2

1
1 …(ii)

Multiplying equation (ii) by )( ax  , we have

 ...)()()( 22
2

1
1   axCaxCxaxaxax mmmmmm mrrm

r
m aaxC   ...

i.e.,     ...1)( 21
121

11   axCCaxCxax mmmmmmm

  11
1 ... 
  mrrm

r
m

r
m aaxCC

...21
2

)1(
1

)1(1   axCaxCx mmmmm

111 ...   mrrm
r

m aaxC …(iii)

(using the formula ))1(
1 r

n
r

n
r

n CCC 
 

Equation (iii) implies that )1( mP is true and hence by induction )(nP is true.

Alternative method

By choosing x from all the brackets we get the term nx . Choosing x from )1( n factors
and ‘a’ from the remaining factor we get 1nx a. But the number of ways of doing this is equal to
the number of ways of choosing one factor from n factors (i.e.,) 1Cn . Choosing x from )2( n
factor and a from the remaining two factors, we get 22 ax n  . But the number of ways of doing this
is equal to the number of ways of choosing two factors from n factors. i.e., 2Cn . Finally choosing
‘a’ from all the factors we get the term na .

nrrn
r

nnnnnnn aaxCaxCaxCxax   ......)( 22
2

1
1

Illustration 1

Question: Expand
61







 

x
x

Solution:
4

2
4

6
3

3
3

6
2

4
2

65
1

66
0

6
6 11111








 






 






 






 






 
x

xC
x

xC
x

xC
x

xCxC
x

x

6
0

6
6

5

5
6 11








 






 
x

xC
x

xC

=
642

246 161520156
xxx

xxx 
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3. GENERAL TERM IN THE BINOMIAL EXPANSION

The general term in the expansion of (x + y)n is (r + 1)th term, given by tr+1 = nCr xnr y r

where r = 0, 1, 2 ……… n.

 Every term in the expansion is of nth degree in variables x and y.

 The total number of terms in the expansion is n + 1.

 Binomial expansion can also be expressed as 



n

r

rrn
r

nn yxCyx
0

)( .

Illustration 2

Question: Find the 11th term in the expansion of
20

3
13 










x
x .

Solution: The general term
r

r
r

r
r

x
xCt 








 


3

1)3()1( 2020
1

For the 11th term, we must take r = 10
10

1020
10

2010
11011

3
1)3()1( 







 


x

xCtt

  5
10

2010
10

20
1010

1010
10

20 33
)3(

13 CC
x

xC 

Illustration 3

Question: Find the term independent of x in
9

2
3
1

2
3







 

x
x

Solution: The general term
rr

r x
xC 







 














3
1

2
3

92
9

r
r

r

r
r xC 318

9

29
9

2
3)1( 







The term independent of x, (or the constant term) corresponds to rx 318  being

x0 or   18  3r = 0  r = 6

 the term independent of x is the 7th term and its value is

18
7

)6(
1

1.2.3
7.8.9

2
3

2
3)1( 33

3

3
9

69

129

6
96 







CC
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4. MIDDLE TERMS OF THE EXPANSION

In the binomial expansion of (x + y)n

4.1 WHEN n IS ODD

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

2
1

2
1

2
1

2
1



 
nn

n
n

n yxCt for
2

1


nr

and 2
1

2
1

2
1

2
3



 
nn

n
n

n yxCt for
2

1


nr

Are the binomial coefficients of the two middle terms always numerically equal?

4.2 WHEN n IS EVEN

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

2/2/
2/1

2

nn
n

n
n yxCt 


for
2
nr 

Illustration 4

Question: Find the middle term in the expression of (1  2x + x2)n.

Solution: (1  2x + x2)n = [(1  x)2]n = (1  x)2n

Here 2n is even integer, therefore, 






 1
2

2n th i.e.  (n + 1)th term will be the middle term.

Now (n + 1)th term in (1  x)2n = 2nCn (1)2nn (x)n

= nn
n

n x
nn

nxC )(
!!
!)2()(2  .

5. BINOMIAL COEFFICIENTS

In the binomial expansion of 



n

r

rrn
r

nn yxCyx
0

)(
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 The binomial coefficients of the expansion equidistant from the beginning and the end are
equal. In other words nCr = nCnr.

 The greatest binomial coefficient in the expansion is always the binomial coefficient of
middle term/terms.

What is the greatest coefficient in the expansion of ?1 2n

x
x 






 

Illustration 5

Question: If the coefficient of (2r + 4)th term and (r  2)th term in the expansion of (1 + x)18 are
equal, find r.

Solution: Since coefficient of (2r + 4)th term in (1 + x)18 = 18C2r+3.

Coefficient of (r  2)th term = 18Cr3

 18C2r+3 = 18Cr3  2r + 3 + r  3 = 18  3r = 18  r = 6.

 The ratio of (r + 1)th coefficient to r th coefficient is
r
rn 1 as

r
rn

rrn
n

rrn
n

C
C

r
n

r
n 1

!)1(!)1(
!

!!)(
!

1









Illustration 6

Question: Prove that the sum of the coefficients in the expansion of (1 + x  3x2)2163 is 1.

Solution: Putting x = 1 in (1 + x  3x2)2163, the required sum of coefficients

= (1 + 1  3)2163 = (1)2163 = 1.

Illustration 7

Question: If the sum of the coefficients in the expansion of (x2  2x + 1)35 is equal to the sum of
the coefficients in the expansion of (x  y)35, then find the value of .

Solution: Sum of the coefficients in the expansion of (x2  2x + 1)35

= Sum of the coefficients in the expansion of (x  y)35

Putting x = y = 1

 (  1)35 = (1  )35

 (  1)35 =  (  1)35

 2(  1)35 = 0
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   1 = 0

  = 1

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

Since (1 + x)n = C0 + C1 + C2x2 + C3x3 + ……. + Cnxn

Putting x = 1,

0 = C0  C1 + C2  C3 + …….. + (1)n Cn

and 2n = C0 + C1 + C2 + C3 + ….... + Cn {from (i)}
Adding and subtracting these two equations, we get

2n = 2 (C0 + C2 + C4 + ……) and 2n = 2(C1 + C3 + C5 + …..)

 C0 + C2 + C4 + ……= C1 + C3 + C5 + …. = 2n  1

sum of coefficients of odd terms = sum of coefficients of even terms = 2n1

Illustration 8

Question: Evaluate the sum : 8C1 + 8C3 + 8C5 + 8C7.

Solution: Since 8C1 + 8C3 + 8C5 + 8C7 = sum of even terms coefficients in the expansion of (1 + x)8

= 281 = 27 = 128.

 Differentiation can be used to solve series in which each term is a product of an
integer and a binomial coefficient i.e. in the form k . nCr.

Illustration 9

Question: Show that C1 + 2 . C2 + 3 . C3 + ……+ n . Cn = n . 2n1 .
Solution: The numbers multiplying binomial coefficients are 1, 2, 3, …., n and these are in

arithmetic progression.
Let nn CnCnCCCS  1321 )1(....32

13210 1....)3()2()1(  nCCnCnCnCnS

(Writing the terms in the reverse order and remembering that Cr = Cnr), adding
nn CnCnCnCnCnS  1210 ......2

n
n nCCCCn 2].......[ 210 

 12  nnS

Illustration 10

Question: Show that 22
3

2
2

2
1

2
0 1)(.... n

n CCCCC 



BINOMIAL THEOREM TRAJECTORY EDUCATION

126,2ND FLOOR,MALL ROAD,KINGSWAY CAMP,DELHI-09. PH:011-47041845;9910271733.www.trajectoryeducation.com



























 even.isif,

!
2

!
2

!1)(
oddisif0,

2
n

nn
n

n
n

Solution: Consider the product of the expansion of nx)1(  and
n

x







 
11 and compare the constant

term.
n

n
n

n

x
xCCCC 







 
11)1(intermconstant)1(... 22

2
2
1

2
0

= constant term in
n

nn

x
xx )1()1( 

= constant term in
n

nn

x
x )1()1( 2

= coefficient of nx in nn x )1()1( 2

= 0, if n is odd since all the terms in nx )1( 2 contain only even power of x

= coefficient of mx 2 in ,)1()1( 222 mm x if n is even = 2m

=
!

2
!

2

)1(!
!!
!)2()1()1()1(

2/
22




















nn

n
mm

mCC
n

m
m

mm
m

mm

Illustration 11

Question: Show that

!)(!)(
)!(2...22110 rnrn

nCCCCCCCC nrnrrr 
 

Solution: Consider n
n

r
r

r
r

n xCxCxCxCxCCx  
 ......)1( 1

1
2

210

and
n
n

r
r

r
r

n

x
C

x

C

x
C

x
C

x
C

C
x








 

 ......11

1
1

2
21

0

In the product of these two expansions, collecting the coefficient of x r

nrnrrr CCCCCCCC   ....22110 = coefficient of x r in
n

n

x
x 2)1( 

= coefficient of nrn xinx 2)1( 

!)(!)(
!)2(2

rnrn
nC rn

n


 
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PRACTICE PROBLEMS

PP1. Using binomial theorem, expand
6

2
3

3
2








 
x

x .

PP2. Evaluate : 55 )23()23(  .

PP3. Find the 5th term from the end in the expansion of
121







 
x

x .

PP4. Show that the term containing x3 does not exist in the expansion of
8

2
13 






 
x

x .

PP5. Show that the ratio of the coefficient of x10 in (1  x2)10 and the term independent of x in
102







 
x

x  is 1 : 32.

PP6. Find the coefficient of x5 in the expansion of (1+ x)3 (1 x)6.

PP7. Show that the expansion of
12

2 1







 
x

x  does not contain any term involving x1.

PP8. Prove that the term independent of x in the expansion of
n

x
x

21







   is n

n
n 2.

!
)12...(5.3.1  .

PP9. Using binomial theorem, prove that  nn 56   always leaves the remainder 1 when divided by
25.

PP10. If in the expansion of (1 + x)n, the coefficients of pth and qth terms are equal prove that
p + q = n + 2, where p  q.

PP11. If a, b, c and d in any binomial expansion be the 6th, 7th, 8th and 9th terms respectively, then

prove that
c
a

bdc
acb

3
4

2

2




 .

PP12. Evaluate C (8, 0) + C (8, 2) + C (8, 4) + ….. + C (8, 8).
PP13. Prove that 3C0  8C1 + 13C2  18C3 + ……….. upto (n + 1) terms = 0.

PP14. Prove that )2.....221(....... 12
321

 n
nCCCC , where Cr denotes the coefficient of

xr in the expansion of (1 + x)n.

PP15. Show that 121....
!3

)3()2()1(
!2

)2()1()1(1 





 nnnnnnn .
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SOLVED SUBJECTIVE EXAMPLES

Example 1:
Show that C1  2 . C2 + 3 . C3  4 . C4 + …..+ (1)n1 n . Cn = 0.

Solution:

The problem can be done by differentiating the expansion of nx)1(  and then putting x =1.

Alternative method

L.H.S. n
nnnnn CnCCC  1

321 )1(....32

 1)1(1
3

1
2

)1(
1

)1( )1(....1 
  n

nnnnn CCCCn

00)11( 1   nn n

Example 2:

Show that
!!

)!(2.... 22
2

2
1

2
0 nn

nCCCC n 

Solution:

This example can be solved by considering two binomial expansions nx)1(  and
n

x







 
11 in

which the coefficients of nx and
nx

1 are equal and in the product of these expansions the

constant term will contain the square of binomial coefficients.

Consider n
n

n xCxCxCCx  2
210)1(

n
n

n

x
C

x
C

x
C

C
x








  ...11
2
21

0

Taking the product of these two expansions and collecting the constant term in the product,

Constant term in R.H.S. 22
2

2
1

2
0 .... nCCCC 

= constant term in L.H.S. = constant term in nx)1( 
n

x







 
11

= constant term in 


n

n

x
x 2)1( coefficient of nx in nx 2)1( 

)!()!(
)!2(2

nn
nCn

n 
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Example 3:
Find the number of terms in the expansion of (a + b + c)n, where n  N.

Solution:
(a + (b + c))n = an + nC1 a n1 (b + c)1 + nC2a

n2(b + c)2 + …+ nCn(b + c)n

Further expanding each term of R.H.S.,
First term on expansion gives one term
Second term on expansion gives two terms and so on.

 total number of terms = 1 + 2 + 3 + …..+ (n + 1) =
2

)2()1(  nn

Example 4:
Find the number of terms which are free from fractional powers in the expansion of
(a1/5 + b2/3)45, a  b.

Solution:
The general term in the expansion of (a1/5 + b2/3)45 is

Tr+1 = 45Cr (a1/5)45r (b2/3)r = 45Cra
9(r/5) b2r/3 .

This will be free from fractional powers if both r/5 and 2r/3 are whole numbers i.e. if r = 0, 15, 30, 45.

Hence, there are only four terms which are free from fractional powers.

Example 5:

If n is an odd natural number, then find the value of 



n

r r
n

r

C0

)1( .

Solution:

Now, 


n

r r
n

r

C0

)1(

=










 











rn
n

rn

r
n

rn

r CC
)1()1(2/)1(

0
(collecting the terms equidistant from the beginning and end in pairs)

=










 




 r
n

r
n

r
n

r CC
11)1(

2/)1(

0
( (1)n = 1 as n is odd)

= 0.
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Example 6:
Find the coefficient of xm in (1 + x)r + (1 + x)r+1 + (1 + x)r+2 + …….. + (1 + x)n, r  m  n.

Solution:

Required coefficient = coefficient of xm in
11

}1)1{()1( 1


 

x
xx rnr

( given series is a G.P. of n  (r  1) terms with common ration 1 + x)

= coefficient of xm+1 in (1 + x)n+1  (1 + x)r

= n+1Cm+1 (note than m + 1 > r)

Example 7:

If





















 










 




nn
xx

x 2
121

2
121

12
1 is a polynomial of degree 5, then find the value

of n.

Solution:

Now





















 










 




nn
xx

x 2
121

2
121

12
1

=  .....)12()12(12
12

2
2
1 5

5
3

31 


xCxCxC
x

nnn
n

=  .....)12()12()12()12()12(
2

1 5
11

4
9

3
7

2
5311




xCxCxCxCxCC nnnnnn
n

Since, this polynomial is given to be of degree 5, therefore, n can be 11 or 12.

Example 8:

Find the coefficient of (i) x7 in
11

2 1






 

bx
ax (ii) and x7 in

11

2
1










bx
ax . Find the relation

between a and b if these coefficients are equal.
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Solution:

The general term in
r

r
r bx

axC
bx

ax 













   1)(1 11211
11

2 r
r

r

r x
b

aC 322
11

11 




If in this term, power of x is 7, then 22 – 3r = 7  r = 5

 coefficient of
5

6

5
117

b
aCx  … (i)

The general term in
11

2
1










bx
ax

r
r

r
r

bx
axC 








 

2
1111 1)()1(

r
r

r

r
r x

b
aC 311

11
11)1( 





If in this term power of 67311,7  rrthenisx

 coefficient of 7x 6

5

5
11

6

611

6
116)1(

b
aC

b
aC 



… (ii)

If these two coefficients are equal, then 6

5

5
11

5

6

5
11

b
aC

b
aC 

 )0,0(10)1(555566  baababbababa

Example 9:
If a, b, c , d are any four consecutive coefficients of a binomial expansion, prove that

H.P.inare,,or2
c

dc
b

cb
a

ba
cb

b
dc

c
ba

a 








Solution:

Let a, b, c, d be the coefficient of thththth randrrr )4()3(,)2(,)1(  terms of .)1( nx

 321 ,,,   r
n

r
n

r
n

r
n CdCcCbCa

1
1

1
)1(

1 






 


 n

r
C
C

CC
C

ba
a

r
n

r
n

r
n

r
n

r
n

1
2

2
)1(

1

21

1








 








n
r

C

C

CC

C
cb

b

r
n

r
n

r
n

r
n

r
n

Similarly
1
3




 n

r
dc

c

Hence
cb

b
n
r

n
r

n
r

dc
c

ba
a





















2
1

)2(2
1
3

1
1


dc

c
cb

b
ba

a


,, are in A.P.
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Example 10:

Find the coefficient of x4 in the expansion of 1132 )(1 xxx  .

Solution:

)1()1()1()1(1 2232 xxxxxxxx 

 112111132 )1()1()1( xxxxx 
























 



11

0

211
11

0

11 )(
s

s
s

r

r
r xCxC

The general term in the product of these two series is sr
sr xCC 21111 

Now r + 2s must be equal to 4 for values of r, s, .11,0  sr

The possible values of r and s are r = 0, s = 2; r = 2, s = 1; r = 4, s = 0

 coefficient of 4x 0
11

4
11

1
11

2
11

2
11

0
11 CCCCCC   55 + 605+330  990

Example 11:

Find the coefficient of x50 in the expansion of

    100099829991000 1001......)(13121 xxxxxx 

Solution:

Take   r
x

xx 



1

letandcommon,1 1000

 
  




























1000

2

2
1000

1
1001.....

1
3

1
211

x
x

x
x

x
xxS

]1001....321[)1( 100021000 rrrx 

 
  




























r
r

r
rx

1
1001

1
11

1000

2

1001
1000 , using the formula of A.G.P.

 





























































x

x
x

x

x
x

x

1
1

1
1001

1
1

1
1

1

1001

2

1001

1000     100110011002 100111 xxxx 

 coefficient of x50 in S = coefficient of x50 in  10021 x

= 1002C50

Example 12:
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Find the sum of the series


 













n

0r
32 termsmupto...

2
7

2
3

2
11)( r

r

r

r

rr
nr C .

Solution:
We have


 













n

r
r

r

r

r

rr
nr C

0
32 termsmupto...

2
7

2
3

2
1)1(

  
  























n

r

n

r

n

r

r

r
nr

r

r
nr

r

r
nr CCC

0 0 0

termsmupto...
8
7)1(

4
3)1(

2
1)1(

termsmupto........
8
71

4
31

2
11 







 






 






 
nnn

termsmupto........
8
1

4
1

2
1























nnn

termsmupto........
)2(

1
)2(

1
2
1

32  nnn

































n

m

n

n

2
11

2
11

2
1 being the sum of m terms of a G.P. with

n
r

2
1



)12(2
12





nmn

mn

Example 13:
Prove that the coefficient of x r in the expansion

12321 2)(....2)(3)(2)(3)(3)(   nnnn xxxxxx is   .23 r
nrnrn C 

Solution:

The expression  ,....1)3( 121   nn rrrx where
3
2




x
xr















 

r
rx

n
n

1
1)3( 1 being the sum of a G.P.

nn

n

n xx

x
x

x
x

x )2()3(

3
21

3
21

)3( 1 















































 

nn xx )2()3( 

coefficient of  rnrn
r

nrn
r

nrn
r

nr CCCx   2323
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Example 14:
Show that the sum of the product of the Ci’s taken two at a time and represented by


 nji1

Ci Cj is equal to 2
12

)!2(
!)(22

n
nn  .

Solution:

We know that n
nCCCC 2....210  squaring,

n
nCCCC 22

210 2)....( 

i.e.     n
jin CCCCC 222

1
2
0 22...

 22
1

2
0

2 ...22 n
n

ji CCCCC  

2
1212

)!(2
!)2(2

)!()!(2
!)2(2

n
n

nn
nCC nn

ji  

Example 15:

Show that n
n

n CnCnCCC   12
2

2
3

2
2

2
1 1)()(2...32 where r

n
r CC 2

Solution:

Let 2
2

2
3

2
2

2
1 )2(....32 nCnCCCS 

,....)22()12()2( 2
1

2
2

2
1

2
0 CCnCnCn 

since rnrn
n

r
n

r CCCC   22
22

adding

 2
2

2
2

2
0 ...)2(2 nCCCnS 

n
nn Cn 2)1()2( 

n
n

n
nn nCCnS   1)2(1 )1()1(
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EXERCISE – I

1. If the coefficient of 6x in
6

3 





 

x
kx is 160, find the value of k.

2. Find the largest coefficient in the expansion of 24)1( x .

3. If   8
8

2
21

42 ......121 xaxaxaxx  , then find the value of 8642 aaaa  .

4. In the expansion of  501 x find the sum of the coefficients of odd powers of x.

5. Find the value of sum 10
20

2
20

1
20

0
20 .... CCCC  .

6. Find the greatest integer less than or equal to  612  .

7. Find the coefficient of the term independent of x in the expansion of
10

22
3

3 











x
x .

8. Find the coefficient of 10x in the expansion of  8321 xx  .

9. Find the total number of terms in 200200 )()( yxyx  after simplification.

10. If the binomial coefficients of the second, third and fourth terms in the expansion of  nx1
are in A.P., then find the value of n.

11. Find the number of terms in the expansions of  20221 xx  .

12. Find the coefficient of the term independent of x in the expansion of  93/16/1  xx .

13. The sum of the coefficients in the expansion of  nxx 2521  is ‘a’ and the sum of
coefficients in the expansion of   nx 21 is ‘b’, then find the relation between ''a and '' b .

14. Find the sum of the last ten coefficients in the expansion of  191 x .

15. Find the sum 10
109

3
102

2
10

1
10

0
10 .2.......2.2

2
1 CCCCC  .
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EXERCISE – II

1. Find the coefficient of 32
2
1 aaa in the expansion of  4321 aaa  .

2. If the sum of the binomial coefficients in the expansion of nyx )(  is 1024, then the
greatest binomial coefficient occurs in the r th term where r is equal to

3. The value of ......,.7.5.3.1 7531  CCCC where nCCCC .........,,, 210 are binomial

coefficients in the expansion of  nx1 , is

4. If 



n

r r
nn C

a
0

,1 then 


n

r r
nC
r

0
equals

5. n
mn

n
mn

n
n

n
n

n
n CCCCC )1()()2()1( ...   is equal to

6. The expression
5

3
5

3 11 




 





  xxxx is a polynomial of degree

7. If Cr stands for r
nC and p and q are any two numbers, then

)1(....)2()( 210  ntoCqpCqpCp terms is equal to

8. The value of term independent of x in the expansion of
92

3

3
1

2
3)2(1 










x
xxx is

9. If nCCC 210 ......,,, be the binomial coefficients in the expansion of   ,1 2nx then the value of

n
n CCCC 2

2
4

4
2

2
0 2......22  is equal to

10. The value of 30
30

20
30

11
30

1
30

10
30

0
30 ...... CCCCCC  is

11. The coefficient of t24 in (1 + t2)12 (1 + t12) (1 + t24) is

12. Find the sum of coefficients in the expansion of binomial (5p  4q)n, where n is a positive
integer.

13. Show that a nC0  (a  1) nC1 + (a  2) nC2  (a  3) nC3 + ….. (1)n (a  n) nCn = 0, where
a and n are positive integers.

14. How many terms are there in the expansion of ((x + y)4  (x  y)4)6.
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15. Find the term independent of x in the expansion of
n

x
x

2

2
2 1









 .

ANSWERS

ANSWERS TO PRACTICE PROBLEMS

PP1. 642

246

64
729

8
243

4
13520

3
20

27
32

729
64

xxx
xxx



PP2. 21178

PP3. 495x4

PP6. 6

PP11. 27



BINOMIAL THEOREM TRAJECTORY EDUCATION

126,2ND FLOOR,MALL ROAD,KINGSWAY CAMP,DELHI-09. PH: 011-47041845;9910271733.www.trajectoryeducation.com

EXERCISE – I

1. 2

2. 12
24C

3. 7

4. 492

5.  
 2

19

!10
!20

2
12 

6. 198

7.
4
5

8. 476

9. 101

10. 7

11. 41

12. –84

13. a = b

14. 182

15.
2
1
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EXERCISE – II

1. 12
2. 6

3. 22. nn

4. nna
2
1

5.  
1

2



m

mn C

6. 7
7. 0

8.
54
17

9.
2

132 n

10. 10
30C

11. 26
12 C

12. 1

14. 7

15. n

n
n 2

!
)12.....(5.3.1 
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