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Pleaseanswereachof thefollowing questions.A non-programmablecalculatoris allowed.Thetestis worth
a total of 45 marks;you shouldbeableto earnabout1 markperminute,which will give you 5 minutesto
checkyour work. The lastproblemis a little harderthantheothers,andis meantto distinguishA andB
level work from C level work.

1. (5 marks)Fill in thefollowing truthtableandprovideanargumentto show thatthelogicalexpressions
� � p � � q � and � p � q arelogically equivalent.

p q p � q p � � q � � p � � q � � p q � p � q

F F F T
F T F T
T F T T F F
T T T F F T

2. (5 marks)SupposethatA andB aresubsetsof someuniversalsetX , anddefineA � to bethesetof all
elementsof X not in A. Show that

�
A � B � � ��� A �
	 B.

3. (6 marks)Considerthestatementp � “if m2 is a multiple of 2 thenm is a multiple of 2”. Find state-
mentsq andr suchthat p � �

q � r � , andthenwrite down in symbolsandin wordsthecontrapositive
of p. Is p true?Proveor giveacounter-example.

4. (5 marks)Usingtheonly theaxiomson thesecondpage,prove that
�
x � y � 2 � x2 � 2xy � y2

for all naturalnumbersx andy.

5. ConsiderthestatementP
�
n � � “32n 
 1 � 1 is a multiple of 4”. Show thatP

�
n � is truefor all n ��� by

following thestepsbelow.

(a) (2 marks)Identify andprove thebasecase.

(b) (1 mark)Identify theinductionhypothesis.

(c) (5 marks)Identify andprove theinductionstep

6. (8 marks)Prove that
n

∑
i � 1

i
�
i � 2� � n

�
n � 1� � 2n � 7�

6
for all n ��� .

7. (8 marks)Prove that every third Fibonaccinumber f3n is even. (Recall f1 � 1, f2 � 1, and fn 
 2 �
fn � fn 
 1 for n ��� .)


