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11 7b 
 

The binomial theorem states that  
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(i) Show that 
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(ii) By differentiating the result from part (i), or otherwise, show that  
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(iii) Assume now that n is even. Show that, for n   4,  













n

2

22 + 












n

4

42 + 












n

6

62 + … + 












n

n

n2 = n(n + 1)2n–3 

 

 

 

 

 
 

2 

 
2 

 

 

 

3 

(i)         (1 + x)n = 
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Differentiating both sides: 

     n(1 + x)n-1  = 
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Multiplying both sides by x: 

   nx(1 + x)n-1  = 
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(ii) nx(1 + x)n-1  = 
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Differentiating both sides: 

            n(1 + x)n-1 + n(n – 1)x(1 + x)n–2   = 
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           Let x = 1:    n.2n–1 + n(n – 1).2n-2  = 
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(iii) Let x = –1 in     :     

 n(1 + –1)n-1 + n(n – 1). –1(1 + –1)n–2  = 
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     n(n + 1)2n–3 = 22
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* These solutions have been provided by projectmaths and are not supplied or endorsed by the Board of Studies 
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