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SECTION A (Module 1)

Answer this question.

One root of the quadratic equation x? + 12% + k = 0 is three times the other and & is a
constant.

Find
(1)  the roots of the equation [3 marks]
(1)  the value of £. : [2 marks]

(1)  The function f{x) has the property that
f(2x+3)=2fx) + 3, x € R.
If f{0) =6, find the values of f{3) and A9). ' [4 marks]
(i1)  Solve for x the equation 5 — 5 -2 = 15 000. [4 marks]

A computer manufacturer finds that when x million dollars are spent on research, the
profit, P(x), in millions of dollars, is given by

P(x) = 20 + 5 log, (x+3).
(1)  What is the profit if 6 million dollars are spent on research? [3 marks]

(11) . How much should be spent on research to make a profit of 40 million dollars?
[4 marks]

Total 20 marks

SECTION B (Module 2)

Answer this question.

Find the values of x in the range 0 <x < 2n such that
4cos’x + 2cosx — 5sin2x = 0. [10 marks]

(1)  Determine the value of the real number ¢ such that the vectors p = 4i + 5j and
q = 3i - ¢j are perpendicular. [2 marks]
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(11)  Given that vectors u =2i+ 3j and v =i+ 5j, find the acute angle 6 between
u and v. [4 marks]

(11i)  Given that the vector u in (b) (i1) above represents a force F with respect to the
origin O, and axes Ox and Oy, calculate

a) the magnitude of F : [2 marks]
b) the angle ¢ of inclination of F to Ox. {2 marks]

Total 20 marks

SECTION C (Module 3)

Answer this question.
. 4
A curve has equation y=x + = -

2
()  Show that x? gxlz +x % = ). [5 marks]

(11)  Find the equation of the normal to the curve at the point where x = 4.
[S marks]

2
Find j rx-l g, [4 marks]
X

The volume of the liquid in a container is ¥ cm®. The liquid leaks from the container at
the rate of 30¢ cms® per sec, where ¢ is the time in seconds.

(1)  Write down a differential equation for ¥ with respect to time ¢ secs. [2 marks]
(ii)  Find the amount of liquid lost in the 3™ second. [4 marks]

Total 20 marks
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