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estion 1

(a) Find all values of k such that x — 1 is a factor of 4kx” + k*x*> —x +4.

[10 marks)

(b) Differentiate the following:

3 —
(i)}’=x3 . ) y=vx®-5x* +x
x +1
[10 marks)
estion 2

(a) Find all roots of the polynomial equation x> —2x? —x+2=0.

[10 marks]

(b) Use EITHER Gaussian Elimination OR Crammer’s rule to solve the foliowing linear system of
equations: ‘
x, +2x,+3x; = 2
2x, +5x,+7x, = 1
-2x; —4x,-5x, = -1

[10 marks]
estion 3
(a) Use the definition of the derivative to find f'(X), given that f(x) = x* —2x.
[10 marks]
(b) Find the equation of the line tangent to y = x’ - \/; at (4, 14).
[S marks]
(c) For the following function, evaluate y'':
y=+2x+1.
[5 marks]
estion 4
(a) Convert the difference to a product: sin 55° —sin 35°.
[8 marks)

(b) For the function , find and classify all stationary points, determine infervals of increase and decrease,
and sketch its graph: y = x* —4x>+1.
[12 marks]
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estion S

(a) LetA be an angle in Q-7 (third quadrant). Give exact values of sin A and cos 24, given that

cosd =- -1—2- .
13
[10 marks}
(b) Sketch the region enclosed by the curves, and find its area: y =2 —X>, y=-x.
[10 marks]
estion 6
1 4
(a) Expand and simplify: (— - Zx) .
X
[8 marks]

(b) Find the equation of the straight line through (-2,-4) which is paraliel to the line 8x -2y +3 =0.
[7 marks]

(¢) Find value(s) of ¢ such that the vectors @ = (¢, 2¢, 1) and & = (1, ¢, —1) are orthogonal.

[5 marks]
Question 7
(a) Determine the centre and radius of the circle: 4x> +4y” +80x +12y+265=0.
{10 marks]

(b) A rectangular plot is to be fenced using two kinds of fencing. Two opposite sides will use heavy-duty
fencing selling for E3 per metre, while the remaining sides will use standard fencing selling for E2 per
metre. What are the dimensions of the plot of greatest area that can be fenced for E60007

[10 marks]
estion 8
(a) A copper ball is heated to a temperature of 100° C. Then, at time £ = Ot is placed in water that is

maintained at a temperature of 30°C. At the end of 3 minutes, the temperature of the ball has been reduced
to 70°C. Find the time at which the temperature of the ball is reduced to 31°C.

{10 marks]

(b) Evaluate the following indefinite integrals:

@ [@-x' +Jo) (i) Ix\/4—3x2a§c.
{10 marks]



