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INSTRUCTIONS:

(i) This paper contains two Sections: A (40 marks) & B (60 marks). 
(ii) Attempt ALL questions in Section A, and ONLY TWO questions in Section B.
(iii)    All questions in Section B carry equal marks.
(iv)    Credit will be given for use of relevant examples and illustrations.
(v)    Begin each number in Section B on a new page of the answer sheet.

SECTION A [40 MARKS]
Attempt ALL the Questions in this Section.	

1. Find the length of sides of the triangle PQR
P(2,-1,0)		Q(4,1,1)		R(4,-5,4)				(4 marks)
2. Given  and . Compute , 			(4 marks)
3. Solve the following using matrix method					(4 marks)


4. Find the eigen values of 						(4 marks)
5. Find  given 						(4 marks)
6. Find the inverse of the following						(2 marks @)
i) 		
ii) 
7. Determine whether f is even, odd;
i) 									(2 marks)
ii) 								(2 marks)
8. Find  given 					(4 marks)
9. Find a+b,2a+3b, |a| and |a-b| 
a) a=i+2j-3k				b=-2i-j+5k				(4 marks)
b) a=-2i-4j+4k				b=2j-k					(4 marks)




SECTION B [60 MARKS]
Attempt ONLY THREE Questions in this Section.
Question 1
Find the inverse of the following:							(20 marks)
 

Question 2
a) Give the Venn diagrams for the following sets.				(2 marks @)
i) A - B
ii) B - A
iii) AC Ո B
iv) A Δ B
v) 
vi) 
[image: ]
c) Suppose that we take the universal set U to be the integers. Let S be the even integers, let T be the integers that can be obtained by tripling any one integer and adding one to it, and let V be the set of numbers that are whole multiples of both two and three.
i) Write S,T and V using symbolic notation				(4 marks)
ii) Compute SՈT,SՈV and TՈV and give symbolic representations that do not use the symbols S,T or V on the right hand side of the equals sign.	(4 marks)

Question 3
a) Evaluate the following;
i) 					(3 marks)
ii) 					(3 marks)
b) If , find;							(1 mark @)
i) f(2)
ii) f(a)
iii) f(a+1)
iv) 2f(a)
v) f(2a)
vi) [f(a)]2
vii) f(a+h)
c) A box with an open top is to be constructed from a rectangular piece of cardboard with dimensions 12 inches by 20 inches by cutting out equal squares of side x at each corner and then folding up the sides as in the figure below. Express the volume V of the box as a function of x							(7 marks)
[image: ]

Question 4
a) Suppose you start at the origin, move along the x axis, a distance of 4 units in the positive direction, and then move downwards a distance of 3 units. What are the coordinates of your position?							(2 marks)
b) Find the equation of the sphere with centre (2,-6,4) and radius 5		(6 marks)
c) [bookmark: _Hlk215042135]Find the sum of the given vectors 
i) (-1,0,2) and (0,4,0)				ii) (-2,-1) and (5,7)		(1 mark @)
d) Ropes of 3metres and 5 metres in length are fastened to a holiday decoration that is suspended over a town square. The decoration has a mass of 5kg. The ropes, fastened at different heights, make angles of 52 degrees and 40 degrees with the horizontal. Find the tension in each wire and the magnitude of each tension.													(8 marks)
e) Find the unit vector in the direction of the vector 2i-j-2k			(2 marks)

Question 5
a) Solve the following number systems:						(2 marks @)
i) 101010*000110
ii) 00010011+00111110
iii) 345 octal to hexadecimal
iv) 217 octal to binary
b) Find a formula for the general term an of the sequence assuming that the pattern of the first few terms continues.
i) 								(3 marks)
ii) 								(3 marks)
c) Find at least 10 partial sums of the series for the following;
i) 									(3 marks)
ii) 									(3 marks)
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