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Sol.1 (1 + x)n= C0 + C1x
1 + C2x

2 + ... Crx
r ... + Cnx

n...(i)
(x +1x)n= C0 x

n + C1x
n�1 + C2x

n�2 + ... + Cnx
0...(ii)

Multiply (i) & (ii) and compair the coeff. of xn both
side C0

2 + C1
2 + C2

2 +...+ Cn
2

= coeff. of xn in (1 + x)2n = 2nCn = 
)!n)(!n(

!)n2(

Sol.2 multiply (i) & (ii) and compair the coeff. of xn+1 or xn�1

both side  C0C1 + C1C2 + ... + Cn�1
 Cn

= coeff. of xn+1 or xn�1 in (1 + x)2n = 2nCn+1 = 2nCn�1

= 

(2n)!

(n 1)!(n 1)! 

Sol.3 Let S = 0.C0 + 1C1 + 2C2 + 3C3 + ... + nCn

S = n.C0 + (n � 1) C1 + (n � 2) C2 +... 1.Cn�1
+ 0Cn

2S = n (C0 + C1 + C2 + ... + Cn)
2S = n . 2n S = n . 2n�1

Aliter :

 pT = 


n

1p

p
n
C.P = 

n

1
p

n
.P  n�1Cp�1

 = n  


n

1

1p
1n
C

S = n [n�1C0 + n�1C1 + ... + n�1Cn�1
]  = n.2n�1

Aliter :
(1 + x)n = C0 + C1x + C2x

2 + C3x
3 + ... + Cnx

n

diff. w.r.t to x
n (1 + x)n�1 = C1 + 2C2x + 3.C3 x

2 + ... + n Cn x
n�1

Put  x = 1
C1 + 2C2 + 3 . C3 + ... + nCn = n (1 + 1)n�1

= n . 2n�1

Sol.4 S = C0 + 2C1 + 3C2 + ... + (n + 1) Cn

S = (n + 1) C0 + (n) C1 + (n � 1) C2 + ... +1Cn

  2S = (n + 2) [C0 + C1 + C2  + ... + Cn] = (n + 2) 2n

  S = (n + 2). 2n�1

Aliter :  1PT  = 




n

0P

pC)1P( = PCP + Cp

= n . 2n+1 + 2n = 2n�1 [n + 2]

Sol.5 S = C0 + 3C1  + 5C2 + ... + (2n + 1) Cn

S = (2n + 1) C0 + (2n � 1) C1 + .... + Cn

2S = (2n + 2) [C0 + C1 + .... Cn] = 2 (n + 1) 2n

  S = (n + 1) 2n

EXERCISE � IV HINTS & SOLUTIONS

Aliter :

Tp+1 = 




n

0P

pC)1P2(  = 2P . Cp + Cp

= 2. n. 2n�1 + 2n  = 2n (n + 1)

Sol.6 L.H.S. = n+1C1 . 
n+1C2 

n+1C3 ... 
n+1Cn

 =
1

)1n( 
C0 . 2

)1n( 
C1 . 3

)1n( 
C2 � .... 

n

)1n( 
 Cn�1

= 
!n

C...C.C.C 1n210 
 (n + 1)n  = R.H.S.

Sol.7 Given Pn = C0 . C1 . C2 .... Cn�1
 Cn


n

1n

P

P 
 = 

n
n
1n

n
2

n
1

n
0

n

1n
1n

n
1n

2
1n

1
1n

0
1n

CC...CCC

CC...CCC






{n+1Cn+1 = 1 = nCn; 
n+1C0 = nC0 = 1

         
n

1n

P

P 
= 

1n210

1n10

C....C.C.C

C
n

)1n(
....C.

2

)1n(
.C

1

)1n(







n

1n

P

P 
 = 

!n

)1n(
n



Sol.8 L.H.S. = 






 

1

0n
 + 2 







 

2

1n
 + 3 







 

3

2n
 + ...

+ n 






 

n

)1n(n

= n + (n � 1) + (n � 2) + ... + [n � (n � 1)]

= n2 � [1 + 2 + 3 + ... + (n �1)] = n2 � 
2

)1n(n 

= 
2 2

2n n n

2

 
 = 

2

)1n(n 
 = R.H.S

Sol.9 L.H.S. = C0 + 
2

C1  + 
3

C2  + ... + 
)1n(

Cn



 1PT  = 




n

0p

p

1P

C

 = 









n

0p

p
n

)1n(

)1n(

1P

C

            = 
)1n(

1


  


n

0
1p

1n
 . nCp= 

)1n(

1


  


n

0

1p
1n
C
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= 
)1n(

1


 [n+1C1 + n+1C2 + ... + n+1Cn+1]

      = 
)1n(

1


 [2n+1 � n+1C0] = 

)1n(

1


 (2n+1 �1) = R.H.S.

Aliter :
(1 + x)n = C0 + C1x + C2x

2 + ... + Cnx
n

Integration w.r. to x

1n

)x1(
1n






 + k = C0x + 
2

1

x
C
2

 + C2
3

x
3

+ ...

          + Cn 
n 1
x

n 1





where k is integral coeff.

If x = 0  k = � 
)1n(

1



)1n(

)x1(
1n






� 
)1n(

1


 = C0x + 

2

C1  x2

+ 
3

C2  x3 + ... + nC

n 1
 xn+1 ...(iii)

Put x = 1

      
)1n(

)12(
1n






 = C0 + 
2

C1  + 
3

C2  + 
4

C3  + ... + nC

n 1

Sol.10 L.H.S.= 2.C0+
2

C2 1
2

+
3

C2 2
3

+
4

C2 3
4

+...+ 
1n

C2 n
1n





      1PT = 

n

0

p
1P

1P

C2

=

n

0

1 (n 1)
.

(p 1) (n 1)



 
  nCP 2

P+1

= 
)1n(

1


 
n
n 1

p 1

p 0

C






 2P+1

 = 
)1n(

1


 [(1+2)n+1 � n+1C0 2

0]

         = 

















1n

13
1n

 = R.H.S. 

n
n r r
r

0

C x (1 x)
  

  
  


Sol.11 By Question 1 (i) & (ii)
Multiply (i) & (ii) and compair of coeff. of xn�r or xn+r

       C0Cr + C1 Cr+1 + C2Cr+2 + ... + Cn+rCn = xn+r
 in(1 + x)2n

= 2nCn+r = 2nCn�r
= 

!)rn(!)rn(

!)n2(



Sol.12 L.H.S. = C0 � 
2

C1  + 
3

C2  � ... + (�1)n 
1n

Cn



 1pT  = 

pn
p

0

( 1) C

p 1






= 
)1n(

1


 


n

0

1p
1n
C  (�1)p

= 
)1n(

1


 [n+1C1 � n+1C2 + n+1C3 � n+1C4 ... + (�1)n n+1Cn+1]

= 
)1n(

1


[n+1C0 � (n+1C0 � n+1C1 + n+1C2 + ...

           � (�1)n n+1Cn+1)]

= 
)1n(

1


 [1 � 0] = 

)1n(

1


 = R.H.S.

Sol.13 L.H.S.=C0�2C1 + 3C2 � 4C3 +...+(�1)n (n + 1) Cn

= 




n

0P

1PT 




n

0P

P
)1(  (P + 1) CP

= 




n

0P

P
)1(  P . CP + 





n

0P

p
p
C.)1(

n
p

P 0

n
( 1) p.

p


 n�1Cp�1 
+ 





n

0P

p
p

n
)1(C

= (�n) 








n

1P

1p
1p

1n
)1(C +





n

0P

p
p

n
)1(C

= (�n) [1 � 1]n�1 +[1 � 1]n = 0 + 0 = 0 = R.H.S.

Sol.14 L.H.S.=(n �1)2 .C1+(n �3)2.C3 + (n � 5)2 . C5 + ...

= 




n

1r

r
2
C.)rn( =  

n

1

r
22
C)rnr2n(

=n2  

n

1

r n2C  

n

1

rC.r

n
2
r

1

r .C
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= n2 (2n � 1) + (1 � 2n) n . 2n�1 + n(n � 1) 2n�2

= n2 2n � n2 + n.2n�1 � n22n + n(n � 1)2n�2

= � n2 + n(n + 1) 2n�2 ....(1)

Again L.H.S. = 




n

1r

r
2
C)rn( (�1)r+1

 = 





n

1r

1r
r

22
)1(C)rnr2n(

= n2 





n

1r

1r
r

n
)1(C  + (1 � 2n)  



n

1

1r
r )1(C.r

+ n (n � 1)  





n

1

1r
2r

2n
)1(C

= � n2 [(1 � 1)n �1] + (1 � 2n)n [1 � 1]n�1

� n (n �1) [1 � 1]n�2

= � n2 [0 � 1] + 0 + 0  = n2 ....(2)
Adding (1) & (2)
2[(n � 1)2 . C1 + (n � 3)2 . C3 + (n � 5)2 C5 +...]
= � n2 + n (n + 1) 2n�2 + n2

   (n � 1)2 . C1 + (n � 3)2 . C3 + (n � 5)2 C5 + ...

= 
2

2)1n(n
2n


 = n (n + 1) 2n�3

Sol.15 L.H.S. = 1.C0
2+3. C1

2 + 5.C2
2 + ... + (2n + 1) Cn

2

           Let S = 1. C0
2 + 3.C1

2 + 5.C2
2 + ... + (2n + 1) . Cn

2

  S = (2n + 1) C0
2 + (2n � 1) C1

2 + (2n � 2) C2
2 + ... + 1 . Cn

2

Adding
2S = (2n + 2) [C0

2 + C1
2 + C2

2 + ... + Cn
2]

2S = 2(n + 1) 2nCn

S = (n + 1) 2nCn = 
!n.!n

!)n2)(1n( 
 = R.H.S.

Sol.16 (1 + x + x2)n

= a0 + a1 + a2x + ... + anx
n + ... + a2nx

2n ...(i)

Replace x  








x

1

n

2

1 1
1
x x

 
  

 
= a0 � 

x

a1 + 2

2

x

a
� .... + n2

2

x

xa

 
n2

n2

x

)1xx( 

 = 
2n 2n 1 2n 1

0 1 2 2n

2n

a x a x a x ... a

x

    
 ....(ii)

Multipy (i) & (ii) then L.H.S are
{(x2 + 1)2 � x2}n

=   n22

n2

2

3

2

2

2

1

2

0
xa....aaaa   + (....)

(1 + x2 + x4)n

=   n22

n2

2

3

2

2

2

1

2

0
xa....aaaa  +(...) ...(iii)

Put x = 1 in (i)
 a0+a1+a2+a3 ...+a2n = (1 + 1 + 1)n = 3n ....(iv)
Put x = �1 in (i)

a0�a1+a2�a3 ...+ a2n = (1 � 1 + 1)3 = 1n = 1 .....(v)
add (iv) & (v)

a0 + a2 + a4 + ... + a2n = 
n
3 1

2


....(vi)

Subtract (iv) � (v)

a1 + a3 + a5 + ... a2n�1
 = 

2

13
n


         ....(vii)

(i) L.H.S. =  a0a1 � a1a2 + a2a3 � .....

Multiply (i) & (ii) and compair of x1 or (� x�1)

a0a1 � a1a2 + a2a3 .... = x1 in 
2 4 n

2n

(1 x x )

x

 

= x2n+1 in (1 + x2 + x4)n

= 0 [  all degree of in (1 +x2 + x4)n is even]
(ii) L.H.S. = a0a2 � a1a3 + a2a4 ... + a2n�2

 a2n

Multiply (i) & (ii) and compair of x2 or x�2

 a0a2 � a1a3 + a2 a4 � ...+ a2n�2
 a2n

 = x2 in 
n2

n42

x

)xx1( 
 = x2n+2 in (1 + x2 + x4)n

= an+1

or = x�2 in 2 4

2n

1

(1 x x )

x

 
= x2n�2 in (1 + x2 +x4)n

= an�1

(iii) Put x =  in equation (i)
(1 +  + 2)n = a0 + a1 + a2

2 + a3
3 + ...

+ a2n
2n

   is cube root of unity
 3 = 1, 1 +  + 2 = 0,

 = �
2

1
+
2

3
i, 2 = �

2

1
�
2

3
i

0n = (a0 + a3 + a6 + ...)3+(a1 + a4 + a7 + ...) 
+ (a2 + a5 + a8 + ...)2
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  E1 + E2 + E3
2

 = 0

E1 � 
2

E2  � 
2

E3  = 0 & E2 � E3 = 0  E2 = E3

E1 = E2     E1 = E2 = E3

Put x = 1 in (i)
a + a1 + a2 + a3 + ... a2n = (1 + 1 + 1)n = 3n

a0 + a3 + a6 + ...) + (a1 + a4 + a7 + ... )+
(a2 + a5 + a8 + ...) = 3n

E1 + E2 + E3 = 3n   3E1 = 3n

E1 = 3n�1 = E2 = E3

Sol.17 (1 + x)n = C0 + C1x + C2x
2 + ... + Cnx

n   ...(i)
(x + 1)n = C0x

n + C1x
n�1 + C2x

n�2 + ... + Cn ...(ii)
Multiply (i) & (ii) and compair coeff. of xn+2or xn�2

C0C2 + C1C3 + C2C4 + ... + Cn�2
Cn

= xn+2 or xn�2 in (1 + x)2n

= 2nCn�2
 = 

!)2n(!)2n(

!)n2(



Sol.18 (1 + x)n = C0 + C1x
1 + C2x

2 + ... + Cnx
n

 
 i0 nj

jiCC  = 22n�1 � 2
)!n(2

!)n2(




n

1r

(C0Cr + CrCr+1 + C2Cr+2 + ... + Cn�r
 . Cn) = 



n

1r

 2nCn+r

       
n
2n

n r

r 1

C 



 = 2nCn+1 + 2nCn+2 + 2nCn+3 + ... + 2nC2n

 
n 2n

C
n 1

r 1
 


 (2nC0 + 2nC1 +...+2nCn)

  = (2nC0 + 2nC1 +...+2nCn) + 2nCn+1 + 2nCn+2 + ... + 2nC2n

 = 


















n

1r

rn
n2
C  + (2nCn+1 + 2nCn+2 + 2nCn+3 +...+ 2nC2n)

+ 2nCn = 22n

  


















n

1r

rn
n2
C  + 



















n

1r

rn
n2
C + 2nCn = 22n

  




n

1r

rn
n2
C =

2

C2 n
n2n2


= 22n�1 �  2!n.2

!)n2(

Sol.19 1C + 2C + 3C  + ... + nC   2n�1 + 
2

1n 

Multiply 2 both side

 2 1C  + 2 2C  + 2 3C  + ... + 2 nC  2n

+ (n � 1)

  2 1C  + 2 2C  + 2 3C  + ...  + nC   C0

+ C1 + C2 + C3 + ...  + Cn + n � 1

{   2n = C0 + C1 + C2 + ... + Cn   &    C0 = 1}

  2 1C  + 2 2C  + 2 3C  + ....... + 2 nC

 C1 + C2 + C3 + .. Cn + (1 + 1 + 1 + ...n times )

 2 1C  + 2 2C  + 2 3C  + ... + 2 nC

 (C1 +1) + (C2 +1) + (C3+1) + ...  + (Cn + 1)

  A.M.  G.M. 
2

1C1    1C1 

  C1 + 1  2 1C

    2 1C  + 2 2C  + 2 3C  + ... + 2 nC

 (C1 + 1) + (C2 + 1) + ... + (Cn + 1) H.P.

Sol.20 1C  + 2C  + 3C  + ... + nC

 [n (2n � 1)]1/2 for n  2
{  Root mean square  A.M.}


n

)C(...)C()C(
2

n
2

2
2

1 

  1 2 3 nC C C ... C

n

   

 1 2 3 nC C C ... C

n

   

 1 2 3 nC C C ... C

n

   

   1C  + 
2C  +...+

nC   )C....CC(n n21 

 1C  + 
2C  +...+

nC

 0 1 2 n 0
n(C C C .... C C )    

 1C  + 
2C  +...+

nC    [n(2n � 1)]1/2


