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Instructions
Answer all questions in the spaces provided.
A decimal approximation will not be accepted if an exact answer is required to a question.
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

Given f(x) = (x—1)" and g(x) = J/x + 1, find g(f(x)).

1 mark
Question 2
For the function f: (-, a) > R, f(x)= X+ 2x
a. find the maximum value of a such that the inverse function f - exists.
1 mark
b.  find the rule for f -
3 marks

Total 4 marks
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Question 3
Consider the function g : [0, 12] > R, g(x)=1- 2sin(%(x - 2)).

a. i. Find the period of g.

ii.  Find the range of g.

1+ 1 =2 marks

b. Find the coordinates of the minimum of g.
2 marks
c. Sketch the graph of y = g(x) on the set of axes below. Label end points and maximum and minimum
points with their exact coordinates.
YA
> X
0
3 marks

Total 7 marks
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Question 4

1
x(1-x)

Let f be the function whose rule is given by f(x) = loge(il) . Show that f'(x) = and hence state
x f—

the gradient of the normal to the graph of fat x = —%.

4 marks

Question 5
1
Given that J‘ h(x)dx =4, find the value of j 2(h(x) - 1)dx.

1 5

2 marks
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Question 6

The probability density function, f(x), of the continuous random variable X, is defined by

k 1<x<6

fx)=1x"

0, otherwise

a. Find the value of k.

b. Sketch the graph of y = f(x) on the axes provided.

YA

10

Y

2 marks

2 marks
Total 4 marks
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Question 7

The graph of f: R\{0} —> R, f(x)= 2(x+2) is as shown below.
X

YA
r6
4
r2
- > x
-8 -6 = -2 0 2 4 6 8
_______________ e
_4 1
61+

a.  On the set of axes above, sketch the graph of y = | f(x)|.

1 mark
b.  One the set of axes provided below, sketch the graph of y = | f(—x)|.
YA
6
-4
2
> X
8 -6 -4 2 0 2 4 6 8
21
41
61+
1 mark
c. State the range of the function whose graph you have sketched in part b. above.
1 mark

Total 3 marks
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MATHEMATICAL METHODS FORMULAS

Mensuration
area of a trapezium: %(a +b)h
curved surface area of a cylinder: 2mrh
volume of a cylinder: arih
volume of a cone: %nrzh
Calculus

d 7\ — n—1
%(x )=nx

d ax) — ax
%(e )=ae

d 1
2 (log.(x)) = ¢

X X

d, . _
—(sin(ax)) =acos(ax)
dx

d _ .
—(cos(ax)) =-asin(ax)
dx

d 2
—(tan(ax)) = =asec (ax)
dx cos”(ax)
product rule: i(uv) =u- + v%

. dy _dydu

h le: —= ===
chain rule o dude
Probability

Pr(A)=1-Pr(A")

Ah

volume of a pyramid:

volume of a sphere: gn P

area of a triangle: %bc sin(A)

1 1
xtdx=——x"""+c,n#-1
n+1

e“dx = le” +c
a
[ ld)c =log.x| + ¢
X

sin(ax)dx = 1 cos(ax) +c
a

cos(ax)dx = ésin(ax) +c

e dv
; . d (M) _dx dx
quotient rule: Ll ===
dx\v 2
approximation:  f(x + h) = f(x) + hf'(x)

Pr(A U B)=Pr(A) + Pr(B) —Pr(A N B)

Pr(A|B) = BHA D B)
Pr(B)
mean: u =E(X) variance: Var(X) = o’ = E((X—/,t)z) = E(Xz) —/,t2
probability distribution mean variance
discrete Pr(X = x) = p(x) u=Zxp(x) o’ =2(x-u)’p(x)
b 0 o0
continuous | Pr(a<X<b)= j f(x)de| = J‘ xf(x) dx o’ = j (x—u)’f(x) dx
END OF FORMULA SHEET
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Question 8
Let f(x) =12 —x” for x >0 and f(x) > 0.
a. Sketch the graph of y = f(x) on the axes below.

y
A

Y
=

1 mark

b. The tangent to the graph of y = f(x) at the point where x = p intersects the x-axis at (4, 0).
Find p.

4 marks
Total 5 marks
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Question 9
. .. . 1
The radius of a sphere, r cm, is increasing at a constant rate of 7 cm/s.

a. At the time when the radius of the sphere is 10 cm, show that the volume is increasing at the rate of

16z cm3/s.

2 marks

b. At the instant when the rate of increase of the area of a cross-section through the centre of the sphere

is 2—7; cmZ/s, calculate the volume of the sphere.

2 marks
Total 4 marks
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Question 10

y = cos(x)

y = sin(x)

14

QT

The region enclosed by the y-axis and the graphs of y = sin(x) and y = cos(x) is shaded in the graph above.

Find the area of this region.

3 marks

Copyright © 2007 Neap
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Question 11

Fred catches a bus to school every day. If he is on time for school one day, the probability that he will be on
time the next day is 0.6. If he is late for school, the probability that he will be on time the next day is 0.8.

Suppose that Fred has been late to school on Monday, Tuesday and Wednesday. What is the probability that
he will be late on Friday?

3 marks

END OF QUESTION AND ANSWER BOOKLET
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