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Units 3 and 4 Maths Methods (CAS):
Exam 1

Practice Exam Question and Answer Booklet
Duration: 15 minutes reading time, 1 hour writing time

Structure of book:

Number of questions Number of questions to | Number of marks
be answered
10 | 10 | 40

e Students are permitted to bring into the examination room: pens, pencils, highlighters, erasers and
rulers.

e Students are not permitted to bring into the examination room: blank sheets of paper and/or white
out liquid/tape.

e No calculator is allowed in this examination.

Materials supplied:
e This question and answer booklet of 8 pages.

Instructions:
e You must complete all questions of the examination.
o Write all your answers in the spaces provided in this booklet.
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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 book are not drawn to scale.

Questions
Question 1
a. Differentiate esi"G® with respect to x.

2 marks

b. For f(x) = sin(2x) 3%, find f’ (g)

2 marks
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Question 2
The function with rule g(x) has derivative g'(x) = i
Given that g(3) = 10, find g(x).

2 marks
Question 3
Let f: (3,00) = R where f(x) = log, (’%3) +5.
a. Find f1(x).

3 marks
b. Find g(f(x)), where g(x) = f*(x).

2 marks
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Question 4
The transformation T: R? — R? is defined by:

r([)=al]+e

The image of the curve y = cos(x) under the transformation T has equation y = m cos (Zx + %) Find the
matrices A and b.

3 marks

Question 5
Solve tan(3x + 3mw) = \/% for x, where x € [—m, m].

3 marks
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Question 6
Let X be normally distributed with u = o = 27.2.

a. Now let aX be a transformed version of X. If Pr(aX > 108.8) = 0.025, find the value of a.

3 marks
b. If Pr(X < 0) = Pr(aX < b), find the value of b?

2 marks
Question 7
Let f(x) = %e_?x where x € [0,0) and 6 > 0.
a. Show that f(x) is a probability density function.

2 marks
b. Find Pr(X < 6|X < 30).

2 marks

Page 5 Exceptional Teachers, Notes and Results. Engage's VCE Lectures, just $68 — ee.org.au


https://engageeducation.org.au/

The Engage Education Foundation

Units 3 and 4 Maths Methods (CAS): Exam 1: Free Exam A

Question 8

Let X be a discrete random variable with probability:

x | -1 |0 1 | 2
Pr(x = x) | 0.5 | 0.1 0.3 | 0.1
a. Find E(X).
1 mark
b. Find E(X?).
1 mark
c. FindVar(2X).
2 marks
Question 9
a. Findthetangenttothe curve y = f(x) = x> — 4 at x = 3.
2 marks
b. Given the relationship f(x + h) = f(x) + hf'(x). By using an appropriate value of h, find an
approximation for £(3.02).
2 marks
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Question 10

For the following questions, assume that light from the Sun’s core travels at a rate of 3 x 108 m/s in all
directions, and that the Sun is spherical with surface area S = 4mr?, where r represents the distance of
the light from the sun’s core.

a. Find % in terms of r, where S now represents the surface area of the sphere formed by the light
escaping from the sun’s core, and t is the time since it left the sun’s core.

3 marks

b. Hence, or otherwise, find the radius r at which S will be increasing at a rate of 10 m?/s.

2 marks

c.  Find the ratio of the amount of light per m? at r = 10'° m and r = 10'? m, assuming that the
amount of light is proportional to the surface area of the sphere formed by the light escaping from
the sun’s core.

1 marks
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Formula sheet

area of a trapezium

curved surface area of a cylinder  2mrh

volume of a cylinder nr2h
1 2
volume of a cone §nr h

d
—(x™) = na™1

dx
d
a(eax) = qe®™
d l _1
a( 0ge X) = o

i (sin(ax)) = a cos(ax)

dx
d
— (cos(ax)) = —asin(ax)
dx
d (tan(ax)) = = ?(ax)
ix an(ax)) = cosZ(ax) - a sec”(ax
roduct rule (uv) = dv+ du
P dx w _udx vdx
d dyd
chain rule y_Ya
dx dudx

Pr(4A) =1-Pr(4)

Pr(A n B)

Pr(4IB) = —p

mean u=EX)

probability distribution

1( + b)h
5 (@

1
volume of a pyramid §Ah
4
volume of a sphere §nr3
. 1
area of a triangle Ebc sin A
1
jx"dxz "l 4+en+-1
n+1
1
jea"dx =—e¥™+4+c
a
f ! dx = log,|x| +
S dx =logelx| +¢
1
jsin(ax) dx = —acos(ax) +c
1
jcos(ax) dx = asin(ax) +c
(& @)
quotient rule i(ﬁ) _\Vax " Yax
dx \v v?

approximation  f(x + h) = f(x) + hf'(x)

Pr(A U B) = Pr(4) + Pr(B) —Pr(An B)

transition matrices S, =T" X S,

variance wvar(X) = 6?2 = E((X — w)?) = E(X?) — u?

mean variance

discrete Pr(X = x) = p(x)

p = Zxp(x)

0% =X(x — u)*p(x)

b
continuous | Pr(a < X <b) = f f(x)dx
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End of Booklet
Looking for solutions? Visit www.engageeducation.org.au/practice-exams

To enrol in one of our Maths Methods lectures head to: http://engageeducation.org.au/lectures/
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