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Instructions
e Answer all the questions in Section A

¢ And any three questions in Section B. |
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Section A (40 Marks)

Answer ALL questions.
Al.
Let

C= {@, {1}: {1:@}7 {{1}}1 {1:{1}}7 {09{1}}}

Determine whether the following statements are true or false, and justify your answers.

(&) deC
(b) {1,0}eC
() {1,0}cC
(@) {L{1}}ccC
(¢) |{z € C: z is a set containing 1}| = 3
(f) C has exactly 2 elements that are not subsets of C
(&) P({1pcc
A2,

Given A ={2,4,6,8,10}, B = {1,2,3,4,5}, U = {1,2,...,10}.

Find:
(&) ANB
(b) AUB
(c) A\ B
(d) 4°

A3.

Solve the inequality and write the solution in interval notation:

|z —3] <10

Ad.

GivenA=li1 2},B=[0 IJ.
3 4 10

Find:

[1]
1]
[1]

(2l



1. A+ B
2. 3A

AS5.
Solve the system:

T+ 2y=>5
3r—y=1

AS8.

If fz) = :j;, find the domain of f.

AT.

Let A={1,2,3}, B = {a,b}. Write A x B.
AS8.

Determine whether the function f(z) = z® — z is even, odd, or neither. Justify.
A9.

Find |AU B| if |A| =12, |B] =17, and |[AN B| = 5.

A10.

Write the following interval in set-builder notation: (-3, 5].

All.

Given f(z) = 2z + 1 and g(z) = 2, find f(g(2)).

[2]
[2]

[3]
2]

(3]

22]

[2]

Section B (60 Marks)

Answer ANY THREE questions.

(Each question carries 20 marks.)

Question B1
Bl.1 Let the universal set be

U=1{1,234,56,7,8,9,10}

and define

T =1{2,4,6,8,10}, S={1,2,3.58}, V={23579}, W={14,68,10}



Find:

(a) (TAS)AV 2]
(b) (TN S) U (VAW) 2]
{c) (TUS)\(VNnW) k]
B1.2 (a) Solve |z + 4] > 3 and express the solution in interval notation. 2]
(b) Find the interval(s) where 22 — 9 > 0. (2]

(c) Given €' = (~c0,~1] and D = (-3,2), compute C \ D (set difference).  [3]

B1.3 Using Venn diagrams and clear mathematical reasoning, prove the following, where
A, B, and C are sets (in the context of a universal set U):

A\B=ANnB*
[6]
Question B2
(a) Given that
2 -11 -2 4
.A = 1 O 2 3 B = —7 O )
3 1 0 1 3
(i) If det(A) # 0, find A~ [5]
(ii) Compute the product AB. 2]
(b) Find z, ¥, » and w if
3 z y r 6\ 4 T4y
z w -1 2w 2+w 3
4]

(¢) Consider the system of linear equations,
2z24+y—z=0
224+ 3y+x =12
3z +24+2y=7.



Using Cramer’s Rule, find the values of z, y and 2. [6]

(d) Use the Gaussian elimination method, solve the system:

3z — 2y =4,
6z —4y = 9.

State whether the system has a unique solution, no solution, or infinitely many

solutions. (3]
Question B3
(a) State whether each of the following statement is true or false:
(i) HA-B=10,then BCA [2]
(i) If |[z] €3, then -3 < —x <3
(b) Express [1,00) \ [2,5) in the set builder notation. [2]
(c) Let
2
a=|3|, B=(6 —4 5)
-1
(i) Compute AB, and give the order of the product AB. [3]
(ii) Find the determinant of AB obtained in (i). {2]
(d) Consider the following sets
A={-1,2,3}; B={-64}.
(i) Find the cartesian product A x B, and determine its cardinality. [2]
(ii) Come up with two relations R, such that R = {(a,b) | a divides b} of your
choice from A x B. [2]
(e) Solve the system of linear equations, using Gaussian elimination [7]

z+4y—-8z—-2=90
Ty+5r—224+4=0
6z+2y—3z=3



Question B4
B4.1 Given the functions f(z) = V9 — 22, and g(z) = z* — 3.

(i) Determine the domain of f. (3]
(ii) Find the composite function go f. 2]
(iii) Determine whether g is one-one. [2]

B4.2 Let h(z) =
11—z, z <1,
vr—1, z>1.
(i) Find the domain of A. 2]
(ii) Evaluate h(1 — z), if z > 0. 2]

(iil) Sketch a clear and well-labelled graph of
h(z). {4]

B4.3 Consider functions g(z) = z2 and f(z) = —2(z — 3)* + 5.

(i) Describe, step Ly step, the sequence of transformations (such as shifts, reflec-

tions, stretches, or compressions) applied to the graph of y = g(z)
to obtain the graph of y = f(z). [3]
(ii) Write down the coordinates of the vertex of f and state whether it is a maxi-

mum or a minimum. [2]

END



