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Instructions

Answer all questions in the spaces provided.

In all questions where a numerical answer is required, an exact value must be given, unless
otherwise specified.

In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Question 1 (3 marks)

3 (3x)
a. Lety=Ecos — .

2
Find dl 1 mark
dx
log (-
b, Let f(x)= 28X
ex
Evaluate f '(—1). 2 marks
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Question 2 (3 marks)

5
LetI L v = log, (5
1 1-2x

Find the value of b.
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Question 3 (7 marks)

a. Solve tan Z—x =0 for x —1,4—” . 2 marks
3 6 3

T 4r

Letf:(—E,T}—)R,f(x)=tan[§—xj.

b. Sketch the graph of y =f(x) on the axes below. Label the axes intercepts with their

coordinates and give the equations of asymptotes. 3 marks

y

A
10
5

>» X
B T N P N N, S . A WL
313 3 3 3 3

-5
-10

c. Find the equation of the tangent to the graph of y =f'(x) at the point where the graph
crosses the y-axis. 2 marks
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Question 4 (3 marks)
Solve log, (2x +4)—2log,(x +2)—-1=0.

Question 5 (3 marks)
The results of four independent trials show that 4 Pr(X =1) = Pr(X = 3), where the random variable
X represents the number of successes. X is binomially distributed.

If p is the probability of success on any trial, find the value(s) of p.
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Question 6 (2 marks)

3
An animal rescue shelter has a population of rabbits of different breeds. European rabbits form —
of the population. If a sample of size n is taken from the population, P represents the proportion
of European rabbits in the sample.

Find the value of 1 such that the standard deviation of P is equal to L
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Question 7 (5 marks)

Part of the graph of f(x)=x cos (xz) is shown below. The point (a, 0) is the first positive x-intercept

of the graph of y =f(x).

>,

(0,0) (a,0)
\ >» X
N2
a. Show that a = — 1 mark
. 2
b. Find M and hence find the shaded area of the graph. 4 marks
x
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Question 8 (6 marks)
The continuous random variable X has a probability density function that is given by

f(x):{a«/p—x 0<x<p

0 elsewhere

a. Show that a = i 2 marks

N | W

2p

b. Let the y-intercept of the function f be given by the coordinate (0, g).
Express ¢ in terms of p. 1 mark

c. The minimum value of (p +¢) is equal to Jm.

Find the value of m. 3 marks
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Question 9 (8 marks)

Part of the graph of a cubic polynomial y =f(x)is shown below. The rule of f(x) can be written

as f(x)= axz(x —2), where a < 0. The graph has a local maximum at (p, g).

y
A

12%7)

0,0)

(2,0)

\

\

A transformation is applied to f(x). The image of f(x) under this transformation is defined as g(x). The rule

for g(x) can be written as g(x)=k f(x +1), where k < —%

a. Sketch the graph of y = g(x) on the axes above. Label the axes intercepts and turning

points with their coordinates in terms of p and ¢ where required. 3 marks

4
b. Show that p = 3 2 marks
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c. The average value of g over the interval [—-1, 1] is equal to —1.

Find g in terms of k. 3 marks

END OF QUESTION AND ANSWER BOOKLET
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MATHEMATICAL METHODS FORMULAS

Mensuration
. 1 . 1
area of a trapezium E(a + b)h volume of a pyramid EA h
curved §urface area 2 volume of a sphere R
of a cylinder 3
1 .
volume of a cylinder r2h area of a triangle Ebc sin(A4)
volume of a cone 5” ¥2h
Calculus
i(xn)znxn_1 x"dx = xn+1+c, n#-1
dx J n+1
di((ax+b)")=an(ax+b)”-1 (ax +b)"dx = (ax +b)" ' 4e, n=-1
x

J a(n+1)

di(eax)zaeax
X

* 1
edx =—e* +¢
L 4 a

d 1
E(loge (X)) = ;

la’x =log,(x)+c,x>0
X

i(sin(ax )) =acos(ax)
dx

J.sin(ax)dx = —lcos(—ax) +c
a

i(cos(a:x )) = —asin(ax)
dx

j cos(ax)dx =Lsin(ax) +¢
a

i(tan(a:x )= + = asec? (ax)
dx cos” (ax)
v du " dv
d d d d PN
product rule E(uv) =u i +v ﬁ quotient rule — %) - dxv - dx
hain rul dy dydu
chain rule A M
dx dudx
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Probability
Pr(4)=1-Pr(4") Pr(4 WB)=Pr(4)+Pr(B)—Pr(4 N B)
Pr(4 |B) = Pr(d nB)
Pr(B)
Probability distribution Mean Variance
. p = 2
Bernoulli P(sz)z{ H=D o =p(1—p)
1-p =0
. . N ny x n—x _ 2
binomial PX =x)=| |p"(1-p) u=np o =np(l-p)
X
e
normal Pr(X <a)= ! e 2\ 7 ) dx U o’
-0 oN27
END OF FORMULA SHEET
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