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Solutions to Exam Questions on the Binomial Theorem 
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 Term independent of x 600)25)(16(15)5(2
2

6
0)2(36226 ==−








= −− xx  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19. 

10

21

10

2 4

1
2

4

12








+=








+ −− xx

xx
 

 

 general term rrn ba
r

n
−









=  where 12 −= xa , 2

4

1 −= xb  and 10=n  

                                

r

r xx
r

















= −−− 2101

4

1
)2(

10
 

                                r

r

rr xx
r

21010

4

1
2

10
−+−−

















=  

                                rrrr xx
r

211010 )4(2
10

−−+−−









=  

                                rrrr xx
r

21010 42
10

−−+−−









=  

                     rrrr xx
r

221010 )2(2
10

−−+−−









=  

                                rrrr xx
r

221010 22
10

−−+−−









=  

                                rrrr x
r

2102102
10

−+−−−









=  

                                rr x
r

−−−









= 103102

10
 where 100  r  

 

 The term in 
13

1

x
 is the term in 13−x . 

 

 The term in 
13

1

x
 occurs when   1310 −=−− r       3=r  

 

 Term in 
13

1

x








===








= −−−−−

13

1313310)3(310 1
240240)2(1202

3

10

x
xxx    or   

13

240

x
 

 

 Note 

 

In order to fully simplify the expression for the general term, you must write 4 as 
22  and 

combine the powers of 2. 

 

 

 

 

 

 



20. We must prove that the LHS of the identity is equal to the RHS. 

 

 First simplify each of the binomial coefficients on the LHS using the formula  

 
)!(!

!

rnr

n

r

n

−
=








. 

 

 
( ) )!1(6

)!2(

!3)2(!3

)!2(

3

2

−

+
=

−+

+
=







 +

n

n

n

nn
 

                                                               
1.2.3)...3)(2)(1(6

1.2.3)...1()1)(2(

−−−

−++
=

nnn

nnnn
 

                      
6

)1)(2( nnn ++
=   [cancelling 1.2.3)...3)(2)(1( −−− nnn ] 

                                                               
6

)2)(1( ++
=

nnn
 

 

 
( ) )!3(6

!

!3!3

!

3 −
=

−
=









n

n

n

nn
 

                                             
1.2.3)...5)(4)(3(6

1.2.3)...3)(2)(1(

−−−

−−−
=

nnn

nnnn
 

     
6

)2)(1( −−
=

nnn
  [cancelling 1.2.3)...5)(4)(3( −−− nnn ] 

 

 LHS
6

)2)(1(

6

)2)(1(

33

2 −−
−

++
=








−







 +
=

nnnnnnnn
 

                                             
6

)2)(1()2)(1( −−−++
=

nnnnnn
 

                                             
6

)23()23( 22 +−−++
=

nnnnnn
 

                                             
6

2323 2323 nnnnnn −+−++
=  

                                             
6

6 2n
=  

                                             
2n=  

                                             =RHS 

 

 LHS = RHS,   hence   2

33

2
n

nn
=








−







 +
. 

 

   

 

 

  



21. We must prove that the LHS of the identity is equal to the RHS. 

 

 First simplify each of the binomial coefficients on the LHS using the formula  

 
)!(!

!

rnr

n

r

n

−
=








. 

 

 
( ) )!2(6

)!1(

!3)1(!3

)!1(

3

1

−

+
=

−+

+
=







 +

n

n

n

nn
 

                                                             
1.2.3)...4)(3)(2(6

1.2.3)...2)(1()1(

−−−

−−+
=

nnn

nnnn
 

                     
6

)1()1( −+
=

nnn
  [cancelling 1.2.3)...4)(3)(2( −−− nnn ] 

                                                              
6

)1)(1( −+
=

nnn
 

 

 
( ) )!3(6

!

!3!3

!

3 −
=

−
=









n

n

n

nn
 

                                             
1.2.3)...5)(4)(3(6

1.2.3)...3)(2)(1(

−−−

−−−
=

nnn

nnnn
 

     
6

)2)(1( −−
=

nnn
  [cancelling 1.2.3)...5)(4)(3( −−− nnn ] 

 

 LHS
6

)2)(1(

6

)1)(1(

33

1 −−
−

−+
=








−







 +
=

nnnnnnnn
 

                                             
6

)2)(1()1)(1( −−−−+
=

nnnnnn
 

                                             
6

)23()1( 22 +−−−
=

nnnnn
 

                                             
6

23 233 nnnnn −+−−
=  

                                             
6

33 2 nn −
=  [divide all terms in the fraction by 3 to simplify] 

                                             
2

2 nn −
=  

                                             
2

)1( −
=

nn
 

 

 

 

 

 

 



 Now simplify the binomial coefficient on the RHS. 

 

 RHS
( ) )!2(2

!

!2!2

!

2 −
=

−
=








=

n

n

n

nn
 

                                                           
1.2.3)...4)(3)(2(2

1.2.3)...2)(1(

−−−

−−
=

nnn

nnn
 

                                              
2

)1( −
=

nn
  [cancelling 1.2.3)...4)(3)(2( −−− nnn ] 

 

 LHS = RHS,   hence   







=








−







 +

233

1 nnn
. 

 

 

 

  

 

 

  

 


