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Instructions:

e All necessary working must be shown. Marks may be deducted for
careless or badly arranged work.

® Marks indicated are a guide only and may be varied if necessary.

o Start each question on a new page.

* Standard integrals can be found on the last page.

e Write in blue or black pen only
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Question 1 (10 marks)

a)  Find the exact value of
cos1( :-‘E)
2
b)  Differentiate the following
®  y=xe”
(i) vy = cos~ 1t 3x
x+4
(i)  y=log, =
(iv) y = log, x

1 2

¢) Simplify log, x* +loggx3

Question 2 (10 marks)

Consider the function f (x) = f_"g'

(1) Show that f' (x) < 0 forall x in the domain
(i1) Find the equation of the horizontal asymptote

(iii) Without using any further calculus sketch the graph of y = f (x)
showing asymptotes and the x and y intercepts

(iv) Explain why f (x) has an inverse function £~ (x)
(V) Find an expression for f~* (x)

(vi) For what value(s) of x does f (x) = 1 (x)?
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Question 3

(10 marks)

)  Sand is poured into a conical heap at a constant rate of 0.6 m? /s
so that the height of the heap is always equal to twice the radius of the base.

@

(if)

b) Find

@

(if)

(iii)

Show that % = 2 17 2
dr

When the heap is Sm high, find the rate of increase of the radius
of the base.

c) Sketch y= sin™'(2x — 1) showing all important features

Question 4

(10 marks)

a) Find m ifx™*2 =¢ "% where x > 0

j b)  Find the general solution of 2sinx = —1

¢)  Consider the function y = E-T;ﬁ where x >0

(1)

(i)

(i)

The function has a maximum turning point in the domain x > 0.
Find its coordinates.

Find lim &

X—=00 x

Sketch the curve showing all important features

Marks
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d) Let tan™! x = . Find an expression for cos o in terms of x given that « is acute. 1



Question 5 (10 marks) Marks

a) Evaluate [ 13

Leave your answer in exact form.

dx . . . .
Timo/s Using the substitution u = vx or otherwise.

b) Find [ cos? = dx

c) Given f(x) = 3 cos™*(sin2x) — 2sin~?* (cos 3x), show that £ (x)
is a constant function by finding f'{x)

d) Using the table of standard integrals, find the exact value of

I

7
f secZx tanzx dx
0

Question 6 (10 marks) Marks
a)
(1) Express sinx — cos x in the form R sin(x— &) where R > 0 and «
is acute,

(ii) Hence solve sinx —cosx = —1 overthedomain0<x <2rm

b)  Assume that at time t years the population P(t) of a town is
given by P ()= 50000 + Ae** where 4 and k are constants.

(i) Show that P(t) satisfies the equation P'(t) = k [P(t) — 50000]
(i1) Given that P(0) = 70000, evaluate A
(iif) If P(8) = 150000, find k correct to 4 decimal places

(iv) How many years will it take for the population to reach 200000?
(give your answer correct to the nearest integer)
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