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Question 1. By mathematical induction prove

n+1
Zi.?i =n.2""2 42 for all integers n > 0.
i=1

(5 marks)
n+1 )
Solution Let P(n) be the statement Y 4.2 = n.2"*2 42 n > 0.
=1
041 z
Then when n =10, Y .2" = 1.2 =2 and 0.2°"% + 2 = 2. So P(0) is true.
=1
Z k+1
Assume P(k) is true. That is, assume Y .2! = k.282 4 2.
=1
ki1 k+2

Prove P(k + 1) is true. That is, prove Y, 2" = Y 2 = (k +1)2k+1)+2 4 2,
i=1 i=1

k+2 k+1

L.H.S. = ZiQi = Z 2t + (k+2) ok+2

= k2’“+2 + 2+ (k + 2)2F+2
= 22k +k+2)+2
= 2M2(2k +2) +2
= 2"29(k+1)+2
2"k +1)+2=R.H.S.

Hence by the Principle of Mathematical Induction P(n) is true, Vn > 0.

Question 2. By mathematical induction prove

n*(n+1)?

— for all integers n > 1.

P+224+3+.. . +nd=
(5 marks)

Solution Let P(n) be the statement

n*(n+1)?

13+23+33+...+n3=f, for all integers n > 1.

1



12(1+1)2 4
Then when n =1, 13 = ra+y” and 1 = T So P(1) is true.
Assume P(k) is true. That is, assume
k*(k +1)?
P42 43+, 4k = %.

Prove P(k + 1) is true. That is, prove
g (K+12((k+1)+1)
= 1 .

LHS = 1¥+22+3+.. .+ +(k+1)

- HE+17 + (k+1)°

kQ(kéJr 2k + 1)+ 4(k+1)°

P+22 43+, 4+ (k+1)

(k* + 2k% + kg) + (4k® + +12k% + 12k + 4)

4
k* + 6k% + 13k% + 12k + 4
1 .

On the other hand,

iy~ (B Dk +2)

4
(k% + 2k + 1)(k? + 4k + 4)

4
k* 4+ 6k3 + 13k2 + 12k + 4
n .

Hence LHS = RHD and now by the Principle of Mathematical Induction P(n) is true,
Vn > 1.

Question 3. Let A = {1,2} and B = {2, 3}. Find the elements of P(A x B). (Hint:
First you need to find A x B.) (5 marks)

Solution First note that A x B = {(1,2),(1,3),(2,2),(2,3)}. So

P(Ax B) =

Question 4. Use Venn diagrams to show that
(A\B)U(B\A)=(AUB)\ (AN B).
(3 marks)



AUB ANB (AUB)\ (AN B)




