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Question One
(@)  Fig. 1 shows a circuit diagram, write down the Boolean function and simplify it to its

equivalent  circuit.

51 52 5 s,
S's
Fig. 1
Hence draw the simpler equivalent circuit. (10 marks)

(b)  Test the validity of the Boolean statement below;
“If he gets a degree, he will get a good job. If he gets a good job, he will buy a car.
He does not buy a car, therefore he has not got a degree. (10 marks)

Question Two

(@) The Cartesian product of two sets A and B is written as A x B and is the set of all

possible ordered pairs (x,y) where x € A and y € B. Sets 4 and B are given as follows;

A={1, 2}, B={2, 3, 4} Find the Cartesian product of A and B. (03 marks)
(b)  Four members of the Cartesian product of two sets P and Q are (2, 1), (2,3), (4,1)

and (4,5). If there are a total of six such ordered pairs in the Cartesian product P x

Q. Find the; )
(i)  two missing members of P X Q. (03 marks)
(ii)  elements P and Q. (01 mark)

(i)  Ordered pairs (x,y) suchthat x € P, y € Q and x is less than y. (03 marks)
()  The function f(x) = 2+ b is such that f(-1) = 1. f)=9

()  Find the value of a and b i (04 marks)
(i)  Evaluate f(4) and f*(4)"" (04 marks)
(i)  State the value of x for which f is not defined. (02 marks)

Question Three
(a)  Solve the equations
(i) 9x3% =27 (04 marks)
(i) (@%?2-12x3*+27=0 - (04 marks)
(b)  Simplify the equation '

Y
0 {(ig‘f)l/Z & (%)1/3} : (03 marks)

-~




(i) Show by simplifying that: 2 = x /2 (04 marks)
x2—-1 s
(c) Giventhat: y =97 + 56+/3. Find the square root of y. (05 marks)
Question Four
@@ @ Define a singular matrix as used in matrices. (01 mark)
3 2 4
(i) Giventhat A = ( 1, -5 3) Show that matrix 4 is a singular matrix.
-1 8 2
(02 marks)

(b)  Solve the following set of linear equation by matrix inversion.
X+ 3%, +2x3=3
2%, — X; — 3%3 = —8 (12 marks)
5x; + 2%, +x3 =9

(c)  Solve the equation

X 2 3
2 x +3 G =0 (05 marks)
3 4 x+6

Question Five
@ (i) Explain the meaning of the term conditional probability of event A given
event B. (02 marks)
(i)  State the conditions for A and B to be independent. (01 mark)
(b) Table 1 shows the records from an assembling factory for smart phones with four

assembling lines;A;, A,, A3 and 4,. The table shows the percentage of faulty phones

produced per line, and the percentage of the total output produced per line.

Table 1
Line Ag A, As Ay
Faulty phones (%) 1 3 2.5 2
% of total output 35 20 24 21

Determine the probability that

() A phone chosen at random from a whole output is faulty. (03 marks)
(i) A phone is faulty and comes from Al (02 marks)
(i) A phone is faulty and comes from A2 (02 marké)
(iv) A phone is faulty and comes from A3 (02 marks)
(v) A phone is faulty and comes from A4 (02 marks)
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() Twoevents A and B are independent given that P(4 N B) = }‘ and P (%') = %
Find;
iy PA (01 mark)
(i) P(B) (01 mark)
(i) P(ANB) (02 marks)
(iv) P(ANnB") (02 marks)
You may use a Venn diagram in your answer.

Question Six

(a) Define the term algorithms as used in flow charts. (01 mark)

(b) Draw a flow chart that reads and prints the mean of the first twenty counting numbers.

(10 marks)

(c) Given the flow chart below;

Yes |

NOC
Piat A B, C

Use the flow chart above to perform a dry run and use it to state the relationship

between;
M AandB
(i) AandC (09 marks)




Question Seven

2 =1 =2 S
(@) GiventhatA=(—1 1 0) B=(3 2 2)

(b)

(a)

(b)

-2 1 3 10
Evaluate 4B hence solve the simultaneous equations by matrix inversion method.

3x+y+2z=11
3x +2y+2z=10

x+z=5 (09 marks)
1 =1 10
Given a matrix A = (2 1; —2)
M 1
Use the minor cofactors (Gaussian Jordan) method to find the inverse of A.
(11 marks)

Question Eight

A computer dealer imports 40% and 60% of spare parts from countries A and B
respectively. The percentage of parts produced defective in the countries are 0.3 and
0.5 respectively.

A spare part is drawn at random from a sample of parts imported from A and B. Find
the probability that;

0 It is defective and it is from country B. (05 marks)

(i)  Itis defective. (03 marks)

Four competitors throw a die in turn. Determine the probability that;

(i)  they all score more than 4, (04 marks)

(i)  two get less than 3. (04 marks)

(i)  the total score is 23. - (04 marks)
END




