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Instructions to students

This exam consists of 11 questions.

All questions should be answered.

There is a total of 40 marks available.

The marks allocated to each of the eleven questions are indicated throughout.

Where more than one mark is allocated to a question, appropriate working must be shown.
Unless otherwise stated, diagrams in this exam are not drawn to scale.

Students may not bring any notes or calculators into the exam.

A formula sheet can be found on page 12 of this exam.

This paper has been prepared independently of the Victorian Curriculum and Assessment
Authority to provide additional exam preparation for students. Although references have been
reproduced with permission of the Victorian Curriculum and Assessment Authority, the
publication is in no way connected with or endorsed by the Victorian Curriculum and
Assessment Authority.
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Question 1

The probability distribution for the discrete random variable X is shown in the table below.

X 0 1 2 3 4
Pr(X =x) 0.27 0.13 0.19 0.34 a
a. Find the value of a.
b. Find Pr(X <3).
c. Find the mean of X.

d. Find the median of X.

1+1+1+1=4marks
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Question 2
a. Find, in simplest form, i(ezx tan (Zx)) )
dx
b. Find the antiderivative of the function y = (2x+3)’.

2 +1=3 marks
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Question 3

For f:[0,0) > R, f(x)=x>+2 and g:R" >R, glx)=¢",

a. explain whether or not g(f(x)) exists.
b. explain whether or not the inverse function g~ exists.
c. find the rule and the domain of the inverse function .

2 +1+ 3 =6 marks
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Question 4

Solve the equation 2sin(2x)= —/3 forxe {—%, %} . Express your answers as exact values

in terms of .

3 marks

Question 5
3z 5z 1 V4
For the function f:| —-—,— | >R, =2tan| —| x ——
f( 4 4) /) (2[ 4D
a. write down the period of the function.
b. Sketch the graph of the function fon the set of axes below. Given that

tan(— %) =—0-41 (to 2 decimal places) label any intercepts with the axes and give

the equation of any asymptotes.

»
»

RY/4 Sz

1 + 3 =4 marks
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Question 6

The random variable X has a normal distribution with a mean of 16 and standard deviation of
4. The random variable Z has a standard normal distribution.

a. Find the value of @ such that Pr(X >22)=Pr(X <a).

b. Find the value of b such that Pr(X <7)=Pr(Z >b)

1+1=2 marks
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Question 7

Consider the function f:(0,00)— R, f(x)= 1 . The graph of y = f(x) is shown on the graph
x

below.

v ==

The graph of y= f (x) is to be transformed to become the graph of y = f (gj .

On the graph above, sketch this transformed function. Clearly mark the coordinates of

a.
any two points on your graph.
b. Describe the transformation that has taken place.
c. Write down a rule for this transformed function.

2 +1+1=4 marks
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Question 8

The tangent to the curve y =—x? + 5x at the point where x =1, crosses the x-axis at the point
(a,O). Find the value of a.

4 marks
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Question 9

The graph of a cubic function with rule y = f (x) is shown below. There are stationary points
located at (0,b) and (c,0).

»
>

y=f(x)

/a z » X

a. Write down the three linear factors of the function f.
b. Find the values of x for which f(x)>0.
c. Find the values of x for which f"(x)<0.

1+1+1=3marks
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Question 10

A different team of students is assigned to clean up the school yard each day. The probability
that a team does a good or bad job is dependent on whether a good or bad job was done by the
team on the previous day. The probability that a team does a good job when the previous
day’s team did a good job is 0.8. The probability that a team does a good job when the
previous day’s team did a bad job is 0.6.

a. What is the probability that a team does a bad job when the previous day’s team did a
good job?

b. What is the probability that Friday’s team did a good job given that the team on the
previous Wednesday did a bad job?

1+ 3 =4 marks

©THE HEFFERNAN GROUP 2006 Maths Methods 3 & 4 Trial Exam 1



11

Question 11

Find the exact area enclosed by the graph of y = e? , the line x =1 and the positive x and y
axes.

3marks

END OF EXAM
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Mathematical Methods Formulas

Mensuration

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

volume of a cone:

Calculus
%(xn ) — nxnfl
da
dx
d 1

(log, (x))= ~

dx

(eax): aeax

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

4 (cos(ax)) =—asin(ax)
dx

d 2
—(tan(ax))=————=asec” (ax
dx( ( )) cos” (ax) (ax)
product rule: i (w)=u ﬂ + vd—”
dx dx  dx
chain rule: A4 = dy du
dx du dx
Probability
Pr(A)=1-Pr(A4")
pr(4/ By = LA B)
Pr(B)
mean: u = E(X)

%(a +b)h volume of a pyramid: % Ah
4 3
2rrh volume of a sphere: 3 Tr
mr’h area of a triangle: L pesin 4
l7rr2h
3
J.x"dx=—x’”1 +C, I’l;t—l
n+l
ax 1 ax
J-e dx=—e" +c¢
a
1
j—dxz loge|x| +c
X
J-Sil’l(ax )dx = —l Cos(ax) +c
a
jcos (ax)dx = lsin(ax) +c
a
du dv
d(uY Var Y
quotient rule: —(—j = %
dx\ v y

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

Pr(4Av B) = Pr(A4) + Pr(B) — Pr(4 N B)

variance: var(X) = o> = E(X — 1)*) = E(X*) - ii*

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 = j (x — ) f(x)dx

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

This formula sheet has been copied in 2006 from the VCAA website www.vcaa.vic.edu.au
The VCAA publish an exam issue supplement to the VCAA bulletin.
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