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Credit will be given for all questions attempted, but extra credit will be given for complete or
nearly complete answers. The question in Section A will be worth 1%— times as many marks as
either question in Section B.

Answer each question in a separate book.

Write your name and the question number prominently on the front of each book.



SECTION A

In each part of this question, just write down your answer. No justification is required.

1. PARTI
Say whether the following statements are true or false:

(1) If z and y are irrational, then zy must be irrational too.

() > 107®)is irrational.

i=0
(iii) (V3 +1i)'® is a positive real number.
(iv) There exists amap F' : N — N that is surjective but not injective.

(v) If T have a box of 20 toys, and at least 12 toys are red, and at least 14 toys are
plastic, then at least 6 of the toys must be both red and plastic.

(vi) | Ifa,b,c,d € Nand a = bmod ¢, and b = ¢ mod d, then a = ¢ mod cd.
PART II
(1) The number of positive real numbers z such that  — 2./z = 3 is
(a) O, (b) 1, (c) 2, (d) More than 2
(11) The remainder when 12345671234567 is divided by 11 is
(a) O, (b) 1, (c) 2, (d) Something else
(iii)  Theset{z € R:z®— 10z > 1} is
(a) bounded above and below
(b) bounded above but not below
(¢) bounded below but not above
(d) not bounded below or above

QUESTION 1 IS CONTINUED OVER



CONTINUATION OF QUESTION 1
(iv) The block of cheese in my fridge has gone mouldy. I cut off various bits of
mould with a knife until the remaining lump of cheese is a convex polyhedron with 13
faces and 22 vertices. How many edges does it have?

(a) 33, (b) 35, (c) 37, (d) impossible to tell

(v) The smallest positive integer that can be written in the form 30\ + 52u, where
A, 1 are integers, is

(a) 1, (b) 2, () §, (d) some other number.
(vi) The number of injective functions from a set of size 3 to a set of size 2 is:
(a) 0, (b) 3, - (c) 6, (d) 9, (e) some other number.

(vii) On 5th December 2001, the number 2!3466:917 — 1 was proved to be prime, and
this is currently the largest known prime number. What is its final digit?

(a) 1, (b) 3, (c) 7 (d) 9.
SECTION B

2. (i) Prove that if a is an odd integer, and » is a positive integer, than a” is an odd
integer.

(ii) Deduce that if n > 2 is an integer, then 21/™ is irrational
3. (i) Define what it means for a binary relation ~ on a set 5 to be
(a) reflexive
(b) symmetric
() transitive
(d) an equivalence relation

(i) Define what it means for a collection of subsets 77,75, ... of S to be a parti-
tion of S.

(ii1) If ~ is an equivalence relation on S, define the equivalence class ¢l (a) of
an element a € S, and prove that the equivalence classes of S form a partition of S.

End of paper



