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INSTRUCTIONS TO CANDIDATES
ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS

QUESTION ONE (30 MARKYS)
a)  Given the following sets A ={1,2,3,4,9}and B={3, 4,5, 6, 7} and C={2, 3, 8, 9}. Find

I. A UB (1 Mark)
ii. ANC (1 Mark)
iii. A-B (1 Mark)
iv. C-B (1 Mark)
b)  Consider the graph given below.
P
i)  Describe G formally. (2 Marks)
i)  Find the degree of each edge. (2 Marks)
iii)  State and verify the Handshaking Lemma for this graph. (2 Marks)
c)  Find the derivative of the following functions:
i) y=ecos3 (2 Marks)
.- 2x+1
i y= 41 (2 Marks)
iii) y =sin2x? (2 Marks)
d)  Write the algebraic expression for the following logic gate diagram
'If j - ..\‘nf:
B/~ _ [.\
f_; :.II_--.H\"'—?
D—7_~ (2 Marks)
1 0 0 1
e) Draw the graph corresponding to the adjacency matrix is A = 8 g (2) (1) (3 Marks)
11 00



9)

In a group of 50 people, two tests were conducted, one for diabetes and one for blood pressure. 30
people were diagonised with diabetes and 40 were diagonised with high blood pressure. What is the
number of people who were having diabetes and high blood pressure.

(4 Marks)
Evaluate the following integrals:
i) J(2x3+6x —4)dx (2 Marks)
i) [° (5x* +2)dx (3 Marks)

QUESTION TWO (20 MARKYS)

a)

b)

c)

Among a group of 120 students, 50 played cricket, 50 played hockey and 40 played volley ball. 15
played both cricket and hockey, 20 played both hockey and volley ball, 15 played cricket and
volley ball and 10 played all three.

i)  Draw a Venn diagram to represent this information (4 Marks)
ii)  Determine the number of students who did not play any of the three games. (2 Marks)
iii)  Determine the number of students who played exactly one of the three games. (2 Marks)
iv)  Determine the number of students who played exactly two of the three games. (2 Marks)
Find the derivatives of the following functions:
i)  y=e*2x?+1) (2 Marks)
i) vy =In(x%+2) (2 Marks)
iii) y=5x3sinx (2 Marks)
Using a Venn diagram, shade the region represented by the following sets;

) A°Nn(BUC) (2 Marks)
i) A—(BUC0C) and comment on the result with (i). (3 Marks)

QUESTION THREE (20 MARKS)

a)

b)

Draw the graphs having the following matrices as its adjacency matrices:

0 0 3 0
: !5 0 1 7
) A= 5 0 o0 4l (4 Marks)
0 6 8 0
0 1 1 1]
. 10 0 0 1
i) A= 01 0 1l (4 Marks)
0 0 1 Ol
Let G be the graph given below.
A
X Z
Find:
i)  All simple paths from vertex A to C. (2 Marks)
i)  All cycles in graph G. (2 Marks)

iii) Subgraph H generated by {B, C, X, Y}. (2 Marks)



iv) G-Y

v)  All bridges in graph G.

vi)  All cut points in graph G
vii) Diam (G), the diameter of G.
viii) Distance from Ato C

QUESTION FOUR (20 MARKS)

a)

b)

Find the derivatives of the following function:
i f(x) =e* sin3x
i. y=03+1Dx%+2x-3)
__ sinx+4
. " 1+cosx

Let G be the directed graph shown below.

i)  Describe G formally.

i)  All simple paths from X to Z.

iii)  All cycles in graph G.

iv) Subgraph H generated by {,X,Y, Z}.

v)  The in-degree and out-degree of each vertex of G.

vi)  Are there any sources or sinks in graph G?

QUESTION FIVE (20 MARKYS)

a)

b)

Evaluate the following integrals

i) [y

(x5—x+1)
i)  [(x®—6x+4)dx
i) [xe*Sdx
iv) [ (Bx+1)%dx
v)  [cos5x dx

(1). Create a logic gate for the following algebraic expression

~(AAB)Vv~_C.

(ii). hence create its truth table.

(2 Marks)
(2 Marks)
(2 Marks)
(2 Marks)
(2 Marks)

(2 Marks)
(2 Marks)

(3 Marks)

(2 Marks)
(2 Marks)
(2 Marks)
(2 Marks)
(2 Marks)
(2 Marks)

(3 Marks)

(2 Marks)
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