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INSTRUCTIONS TO CANDIDATES:

Answer ALL questions in Section A and any TWO questions in Section B.

SECTION A: 30 MARKS

QUESTION ONE (30 MARKY)

a)

9)

h)

3 21 2 41 8 0 2
If A=|0 4 5|,B=|1 2 0jandC=|1 3 5], find
1 3 2 59 6 2 1 6
(i) A-B+C
(i) A-(B+C)
N 7 -8i
Simplify the complex number, -
4+ 5]

Solve the expression x* —3x+4=0

Find the centre and radius of the circle given by x* + y*> —2x+ 4y =8

For a hyperbola9x® —16y? =144, find its vertices, foci and eccentricity.

Solve the following system of equations using Crammer’s rule.

X+2y+52=23
3X+y+4z=20
6X+Yy+72=47

Let a=8i +2]+4k and b =-3i + 4] —5k . Find;
(i)  Direction cosine of b
(i) Unit vector in the direction of a

(i)  The angle betweend and b

MATH 113/114

(2 Marks)
(2 Marks)

(3 Marks)

(2 Marks)
(3 Marks)
(4 Marks)
(5 Marks)

(2 Marks)
(2 Marks)

(3 Marks)

Obtain the parametric equations of the line joining the points (1,—4,4) and (- 3,2,-3).

(2 Marks)
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MATH 113/114

SECTION B

QUESTION TWO (20 MARKS)

a) Express each of the following complex numbers in polar form:

(i) 6 (2 Marks)
7
.. T . . T
i COS— —isin— 3 Marks
0 ( g 3j (3 Marks)
b) Find the fourth root of 1+ iv/3 (4 Marks)

c) Giventhatz, =1+i,andz,=1—- i~/3 . Find the modulus and argument of the complex number

z, =1+i. Hence, find in the form z = [r, @] the complex numbers generated from;

1 zz, (2 Marks)
iy =& (3 Marks)
Qi) 2, (4 Marks)

QUESTION THREE (20 MARKS)

3 2
a) Find the transpose and inverse of the matrix A= {2 4} (3 Marks)
111
b) Find the inverse of the matrix given by A=|1 2 3| using co-factor method. (12 Marks)
149

c) Using Crammers rule, find the solution to the following system of linear equations
X, +2X, =6
—3X, +4X, + 6%, =30 (5 Marks)
— X —2X, +3X%, =8
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QUESTION FOUR (20 MARKS)

a) Find the centre and radius of the circle given by; x* + y* —4x—6y+4=0, then graph the
circle. (4 Marks)
b) The equation of a conic section is given by 4x* — y* —8x + 8. By writing the equation in

standard form, identify the conic section and state its centre. (4 Marks)

c) Find the centre, eccentricity, foci, directrices and the lengths as well as the equation of the

axes of the ellipse: 5x* +9y* +10x —36y —4=0 (12 Marks)

QUESTION FIVE (20 MARKYS)

a) Find the parametric equations for the line that passes through the point (5,],3) and parallel to

the vectori + 4] — 2K . (2 Marks)
b) Calculate the distance between the point M =(1,1,3) and the line (4 Marks)
X__3 — y_+1 =7 — 3
4 2

c) Find an equation of the plane that passes through the point(2,4,—1) with normal vector
n=(2,34) . Find the intercept and sketch the plane. (4 Marks)

d) Find an equation of the plane that passes through the points P(1,3,2), Q(3,—1,6)and R(5,2,0).
(5 Marks)
e) Find the angle between the planes x+y+z=1and x—2y+3z=1 (3 Marks)
f) Calculate the distance between the parallel planes; 10x +2y —2z =5and5x+y—z=1.
(2 Marks)

|
Vision: Nurture and Transform for the World
Mission: To Contribute to the World through Education, Research, Training, Consultancy, Innovation, Outreach and Collaboration

Page 4 of 4



