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(i)  Use the identity (1 + x)2n = (1 + x)n
 (1 + x)n to show that  
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 where n is a positive integer.   

(ii)  A club has 2n members, with n women and n men. 

 A group consisting of an even number (0, 2, 4, …, 2n) of members is chosen, 

 with the number of men equal to the number of women. 

 Show, giving reasons, that the number of ways to do this is 
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.  

(iii)  From the group chosen in part (ii), one of the men and one of the women are 

 selected as leaders.  

 Show, giving reasons, that the number of ways to choose the even number of 

 people and then the leaders is 12
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.  

(iv)  The process is now reversed so that the leaders, one man and one woman, are 

 chosen first. The rest of the group is then selected, still made up of an equal 

 number of women and men. 

 By considering this reversed process, and using part (ii), find a simple 

 expression for the sum in part (iii).  
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Considering the coefficients of xn in both expressions:  

                     
2n

n

 
 
 
 

xn  = 
0

n 
 
 
 

n

n

 
 
 
 

xn + 
1

n 
 
 
 

x
1

n

n−

 
 
 
 

xn–1 + … + 
1

n

n−

 
 
 
 

xn–1

1

n 
 
 
 

x + 
n

n

 
 
 
 

xn 
0

n 
 
 
 

  

As 
0

n 
 
 
 

 = 
n

n

 
 
 
 

, and 
1

n 
 
 
 

 = 
1

n

n−
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(ii) Assume 2r members are chosen, which involves r women and r men.  

There are 
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 ways of choosing the women and 
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 ways of choosing the men, which is 
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As r can take any value from 0 to n, then there are 
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(iii) In a group of r women there are r ways of choosing a leader, and similarly for men. 

Hence, for a group of 2r people there are 
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Again, as r can take any value from 0 to n, then there are 02
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As 02
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 (iv) If the leaders are chosen first then there are n ways of selecting a female leader, and n ways of 

selecting a male leader.  

 

Also, there are now 2(n – 1) people left from which to choose (n – 1) people.  

This means n2
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ways.  
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