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. INFORMATION FOR CANDIDATES:

1. Write your name and student number clearly on the front of the examination answer booklets.

2. You have 10 minutes to read this paper. You must not begin writing during this time.

3. This paper contains eight (8) questions. You must attempt all. The questions can be done in any
order but all parts to the same question must be kept together.

4. Show all working.

5. All answers must be written in examination answer booklet(s) provided. No other written
materials will be accepted.

6. Do not use red ink.

7. Notes, textbooks, mobile phones and other recording devices are not allowed in the examination
room.

8. Scientific and business calculators are allowed in the examination room.

9. The last pages contains information sheet for student use.

. MARKING SCHEME

Marks are indicated in brackets for each question. Total is 100 marks with 50%o weight.



Question | (8++:tz marks)

a) Let d- (3,2,-U,6 =(0,-1,3). Findavectordorthogonaltoboth dandi.
b) Graph vectors d ,B andd on a single set of axes.

Question 2 (10+6:16 marks)

a) Use Garzssian elirnination or Gauss-Jordcur to solve the following system of
equations.

(r,+X2-x3=t
I xz* xr:-1
(*r- xz-Xz--1

l0l
b) Rotate the unit \ector lt I Ul 90 about z-axis.

Lol

Question 3 (3+4+3:10 marks)
a) Convert the following binary number to tts decintal representation. (11100.0011)2

b) Convert the following decimal number to its octal representation.

(87 .07 67)16 up to 3 decimal places

c) Convefi the following hexadecimal number to its binary representation.

(1sc. AF).,.0

Question 4 (10+8:18 marks)
a) Use a truth table to verifii *(pu (-pnq)) = -p^-q
b) Then prove it in Boolean algebra.

Question 5 (\2 marks)

Evaluate X(2), X(3) and X(a) for the recursively defined sequence (Tower of Hanoi

problem):

fX(1) = 1

tx(n):Zx(n-1)+1, n)1'
Then use recursive definition to prove the non-recursive formula (X(n) = Z" - 1) by

induction.

Question 6 (4+4+4:12 marks)

A committee of 3 people is to be chosen from a group of 4 men and 3 women.

i. ln how many ways can we arange a committee of manager, chairman and

speaker?

How many committees are possible if:
ii. There are to be 2 men and I woman?

iii. There are to be women only?



Question 7 (8 marks)

Prove by contradiction method.

Proposition For all x > 0, x *i= r.

Question 8 (6+6:12 marks)

a) Construct an expression tree for the expression: a + ((b - c) x d)

b) By applying a pre-order traversal to the expression tree, write the expression.



1) Cross product Formula: , " ,:lj, i;, 
;; I

Reference Material

= \azbs - azbz, ozbt - a1b3 , atbz - azbrl

2)

Gaus s i an El im i nat i rtn nlethod.

Gaus.s-Jordar Method.

Reduced-row echelon form of the Augmented matrix

farr atz etz btl
Reduced-rotr echelol forpr ol the Arrgrnented nratris la^ Qzz azz b2 | must be

Lr;; azz azz b=l

;1 atz en bi
lo I azz brl
lo o 1 b.)

;)

0

0

1

I att etz ets bi
lo^ azz ezs b2 | must be

Lo=, azz azt b=]

ts

0

L

0

Rotation matrix aboltt z-axts
cos 0
sin I

0

-sin0
cos 0

0 ?]

4) Aarioms

Distributive Axiom:

Inverse Axiom
Identity Axiom

xx(y*z)=(xxy)*(xxz),
x -r (y x z) - (x + y) -t (x * z)

xxx'=0,xlx'=L
xxL=x,x*0=x

5) Aproof by induction consists of tlr'o steps:

1 . In the base step, prove that P (n) is true when n = 1, that is, prove P (1).

2. In the incltrctive step, proye that if P(n) is true for any particular value of n.

then it is also true for the next value of n.



6)
nl

Permutation formula

Cornbination formula

Prn -r(n

,c, = (7.)

0!=1, 1l=1

nl
(n-r)l rl

8)

7) Proofbl, contradiction steps:

1. Assume your statement to be false.

2. Proceed as )'ou u.ould uith a direct proof.

3. Come across a contradiction.

4 . State that because of the contradiction, it can't be the case that the statement

is false. so it must be true.

Pre -order tr aver s al steps:

Step 1 : Visit the root vertex.

Step 2: Traverse the left sub tree, i.e. traverse recursively.

Step 3: Traverse the right sub tree, i.e. traverse recursively.

Step 4: Repeat Steps 2 and 3 until all the veftices are visited.


