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FEach section has more questions than its ceiling — you do not need to attempt every question. Show
all working for Part B.

Part A — Short Answer Answer as many as you can. Each carries 3 marks. Overall ceiling:

18 marks.
1. Let A = {1,{2,3},4}. State True or False, with a one-line reason for each: (a)2¢€ A (b)
{2,3ted (o) Al =4 [3]

2. Let A ={1,2,3}. State True or False, with a one-line reason for each:  (a) {1,2} € P(4) (b)
{1,2} € A (c) 2€P(A). [3]

3. If |P(A)| = 64, find |A|. Hence state how many of these subsets are proper subsets of A. [3]

4. State True or False, with a one-line reason for each: (a) A C A for everyset A (b)) AC A
for every set A (¢) If AC Band B C A, then A = B. [3]

5. Determine, with a one-line reason, whether each of the following is a well-defined set:  (a) “the
collection of good mathematics teachers”  (b) “the collection of prime numbers less than 20”.  [3]



6. Write {x | 22 =9, = € Z} using the roster method. Is this set finite or infinite? [3]

7. Let A= {n € Z | n* < 20}. List the elements of A using the roster method, and state |A|.  [3]

8. State True or False, with a one-line reason for each: (a) @ € P(A) for everyset A (b) @ € A
for every set A (c) A € P(A) for every set A. [3]

Part B — Medium Answer Answer as many as you can. Each carries 6 marks. Overall
ceiling: 12 marks.

9. Let A= {1,2,{1,2}}.
(a) Find |A].
(b) List all elements of P(A).

(c) State True or False: {1,2} C A, and {1,2} € A. Explain why both can hold at the same time.

[6]

10.

(a) Give an example of sets A and B such that A € B and A C B both hold. Verify your example
satisfies both.

(b) A set S has 6 elements. Find the number of subsets of S, the number of proper subsets of S,
and the number of non-empty subsets of S.



[6]

11. Let U ={1,2,...,10} and A = {2,4,6,8,10}.
(a) Is A finite or infinite? Justify using the definition of cardinality.

(b) List P(2) and P({@}). State how many elements each has, and whether they are equal as
sets.

[6]

12. Determine, with justification, whether the following statement is True or False:
“f Ac Band BC C, then AC C”

Then determine whether the statement remains true if all three uses of C are replaced by C. (6]

— End of Question Paper —



