THE

HEFFERNAN
GROUP

Student Name. ...,

P.O. Box 1180
Surrey Hills North VIC 3127

ABN 47122 161 282
Phone 9836 5021
Fax 9836 5025
thg@bigpond.com

MATHEMATICAL METHODS UNITS 3 & 4

TRIAL EXAMINATION 1

2008

Reading Time: 15 minutes
Writing time: 1 hour
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This exam consists of 12 questions.

All questions should be answered in the spaces provided.

There is a total of 40 marks available.

The marks allocated to each of the questions are indicated throughout.
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Diagrams in this trial exam are not drawn to scale.

A formula sheet can be found on page 13 of this exam.
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Question 1

Let f(x)=l+ 2xand g(x)=x-1.
x
Write down the rule for f(g(x)).

1 mark
Question 2
Solve the following equations for x.
a. 2¢) =6,
1 mark
b. 2log(x)-log,(3x)=1, x>0
2 marks
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Question 3
3 —
a. Let y= al o 1.
e
Find Q
dx

1 mark

b. If h(x)=e™" then evaluate h'(%} :

2 marks
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Question 4

The graph of y = f(x)where f:R* - R, f(x)= Lz is shown below.
x

|-
L

y=r(x)

(=)

N

Wl B

a. This graph of y = f (x) is dilated by a factor of 2 units from the y-axis to become the
graph of the function g.

i. On the same set of axes as the graph of y = f (x) above, sketch the graph of
y= g(x) labelling clearly two points that lie on the graph.

ii. Write down the rule for g.

1+1=2 marks

Question 4 continues on the next page.
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Question 4 (continued)

The graph of y = f (x) where f:R" >R, f (x) = Lz is shown again below.
X

>
»

y=f(x)

1 )
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b. The graph of y=f (x) is translated one unit to the right to become the graph of the
function 4.

i. On the same set of axes as the graph of y = f (x) above, sketch the graph of
y= h(x) labelling clearly two points that lie on the graph.

ii. Write down the equation of the vertical asymptote of the graph of y = h(x).

iii. Write down the equation of the horizontal asymptote of the graph of y = h(x)

iv. Write down the rule for 4.

1+1+1+1=4marks
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Question 5

In the past, ten percent of people who have been offered a scholarship to complete a particular
tertiary course have been male. Of the three scholarships offered this year, what is the
probability that less than two were offered to females?

2 marks
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Question 6

The winnings; X, in dollars, from a game is a discrete random variable.
The probability distribution for X is given in the table below.

X 0 1 2 5 10

Pr(X =x) 0.1 a 0.4 b 0.2

a. Given that E(X)=3.5, explain why a=0-2andb=0-1.

2 marks
b. What is the median of X ?
1 mark
c. If two people who are playing the game are selected at random, what is the
probability that they win the same amount?
1 mark
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Question 7

Consider the function g:R — R, g(x)= cos[%} .

a. Find the solution(s) to the equation cos[%} 1 0 for x €[0,20].

V2

2 marks

Consider the function 4: R — R, h(x)= —cos(% (x + 4)j -1.

b. Find the value(s) of x for which %(x) is a minimum for x € [0,20].

2 marks

©OTHE HEFFERNAN GROUP 2008 Maths Methods 3 & 4 Trial Exam 1



Question 8

Find the equation of the tangent to the graph of y = cos(2x) at the point where x :%'

2 marks
Question 9
a. Find the derivative of log, (sin(x)).
1 mark

3
b. Hence evaluate J. 3 c.os(x) dx .

. s1n(x)

6

2 marks
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Question 10

The graphs of the functions

are shown below.

The region enclosed by the graphs of y = f (x), y= g(x) and the line x =1 is shaded in the
diagram. Find the area of this shaded region.

4 marks
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Question 11
Harry plays football each Saturday.

The probability that Harry plays well given that he slept well the previous night is 0.6.
The probability that Harry plays well given that he didn’t sleep well the previous night is 0.5.

The probability that Harry sleeps well on a Friday night is 0.3.

a. What is the probability that on a certain Saturday Harry plays well?

2 marks

b. What is the probability that Harry has slept well on a particular Friday night given
that Harry has not played well the following Saturday?

2 marks
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Question 12

The graphs of the functions
f:R—)R,f(x)z(x—l)2

and g:R* — R, g(x)=1log, (x)

are shown below.

y
A y=f(x)
y=g(x)
R > X
The graphs intersect at the points where x=a andx =5, a <b.
a. Show that a=1.
1 mark
b. Find the value of x for which the difference between the value of f'and the value of g
is a maximum for x € [1,5].
3 marks
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Mathematical Methods and Mathematical Methods CAS Formulas

Mensuration

area of a trapezium:
curved surface area of a cylinder:
volume of a cylinder:

volume of a cone:

Calculus
% (x” ) = nx"
% (e” ) = qe™

< (log, (1))=~
X

dx

4 (sin(ax)) =acos(ax)
dx

4 (cos(ax)) = —asin(ax)
dx

d 2

—(tan(ax) )= =asec” (ax
dx( ( )) cos? (ax) (@)
product rule: 4 (uv)=u v + vﬂ

dx dx dx
chain rule: 4 = b du

dx du dx
Probability
Pr(4) =1-Pr(4")
pr(A/B) = LA B)

Pr(B)

mean: u = E(X)

1 . 1
E(a +b)h volume of a pyramid: 3 Ah
2rrh volume of a sphere: —zr
3
. I, .
zrih area of a triangle: Ebc sin A4
1
—rrih
3
‘[x”dx = x" e, n#-1
n+1
ax 1 ax
J.e dx=—e" +c
a
1
J.—dx = loge|x| +c
X
. 1
J.sm(ax )dx =——cos(ax) +c
a
1 .
J.cos (ax)dx =—sin(ax) + ¢
a
du dv
d(uw)_ ax "ax
quotient rule: — (—j = %
dx\ v v

approximation: f(x + h) = f(x)+ hf"(x)

Pr(4 U B) = Pr(A) + Pr(B) — Pr(4 N B)

variance: var(X) = o = E(X — u)*) = E(X?) - u*

probability distribution mean variance
discrete Pr(X =x)=p(x) m=Xxp(x) o’ =% (x—u)’ p(x)
b 0 ) o0 2
continuous | Pr(a< X <b)= j f(x)dx U= jx F(x)dx ol = I (x — ) f(x)dx

Reproduced with permission of the Victorian Curriculum and Assessment Authority, Victoria,
Australia.

This formula sheet has been copied in 2008 from the VCAA website www.vcaa.vic.edu.au
The VCAA publish an exam issue supplement to the VCAA bulletin.
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