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THE SCHOOL FOR EXCELLENCE (TSFX)

The School For Excellence (TSFX) is a private education institution that provides educational services
to Year 11 and 12 students out of school hours. These services include the development and delivery
of intense revision courses before examinations, intense weekly tuition classes, study skills lectures,
as well as specialised courses that prepare students in advance of each school term.

The educational programs conducted by TSFX are widely recognised for providing the highest quality
programs in Victoria today. Our programs are the result of more than 16 years of collaborative effort
and expertise from dozens of teachers and schools across the state, ensuring the highest possible
quality resources and teaching styles for VCE students.
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VCEdge Online is an educational resource designed to provide students the best opportunities to
optimise their Year 11 or 12 scores. VCEdge Online members receive over $300 worth of
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o Subject notes and course summaries.

o Sample A+ SACS and SATS.

o Trial examinations with worked solutions.

o Weekly study tips and exam advice (in the weeks leading up to the examinations)

o Two FREE tickets into an intense examination strategy lecture (valued at $200!!).

o Cheat sheets and formula cards.

o Critical VCE updates.

o Free VCE newsletters.

o Information on upcoming educational events.

. And much, much more!!!
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SECTION 1 - MULTIPLE CHOICE QUESTIONS

Instructions for Section 1

Choose the response that is correct for the question.
A correct answer scores 1, an incorrect answer scores 0.
Marks will not be deducted for incorrect answers. You should attempt every question.

No marks will be given if more than one answer is completed for any question.

QUESTION 1

The average rate of change of the function f(x) = x® —2x with respect to x over the
interval [-2, 0] is:

A, 2

B.

C. 5

D. -3

E. 6
QUESTION 2

f (x) = x* —12x is a decreasing function for

A, X<-=2 or x>2

B. X<-24/3 or x>23
C. -1l<xx2

D. —-2/3<x<2y3

E. —-2<x<2
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QUESTION 3

The function f : D — R, f(x) =3x—X* has the range (—18, 2).
The domain D could be

A. [16)
B — 0, E}
2
C. E, +ooj
2
o. |3, ej
| 2
E. (26)
QUESTION 4

If the two lines 3x—y+4 =0 and ax+ 2y —3=0 are perpendicular then

A a=Z
3
B. a=-»
3
c a=-Z
3
D. a=2
3
£ a=—
6
QUESTION 5
i . : [ X2 —x-6 .
The implied domain of the function y =,|———— is
443X —X
A, {xi-1<x<4}
B. xeR/{-1 4}
C. {x:3<x<4juix:-2<x<-1}
D. {x:3<x<4jui{x:-2<x<-1}
E. {(x:3<x<4ju{x:-2<x<-1}
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QUESTION 6

If jg(x) dx =2 and jh(x) dx = -3 then jsg(x)—x—h(x) dx is equal to
b b b

2 2
A. 9+b —a
2
2 R
B 942 =P
2
2 R
c. 342 b
2
2 .2
D. 340 -2
2
E. 3+b?-a?
QUESTION 7

The curve with equation y = ax® + bx has a gradient of 4 at the point (1, 2).
The values of a and b are

A. a=-4 and b=2
B. a=2 and b=0
C. a=1and b=1
D. a=-4 and b=6
E. a=0 and b=2
QUESTION 8

If the point (Ioge 3, %] lies on the curve y =3e*'® +e7*'? then

a=-2

B. a=2
c. a=-2
3

D. a=2
3

E a-1
2
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QUESTION 9
(x—a)®+2,
bx + cos X, x>0

The function with rule f(x) = { is differentiable for all values of x if

A. a=0 and b=1
B. a=1 and b=-3
C. a=1 and b=3
D. a=-1and b=-3
E. a=-1and b=3
QUESTION 10

Let f:(-2,12) >R, f(x) =|(x~5) —4]. The range of y = f'(x) is

(-2,3)U (3, 7)u(7,12)
(~14,14)

(45, 45)

(~14, 4) U (4,14)

(=14, — 4) U (=4, 4) U (4,14)

m o o w >

QUESTION 11

The range of the function f : (-1,5] > R, f(x) =[2(x+2)(4—Xx)|-15 is
[-5, -1]

[-15, 3]

[-1 3]

[-15, + )

[-15, —-1]

mo o w >
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QUESTION 12

Let y = Sin(loge[f (CX)]) where ¢ is a positive integer. % is given by
X

A. cos(log,[f (cx)])
f '(cx) cos(log, [ f (cx)])

B.
f(cx)
f'(cx)

< cos( f (cx))
o cf'(ex) cos(log, [ f (cx)])

' f(cx)
- cos(log, [ f (cx)])

' f'(cx)
QUESTION 13

2
An approximation to Iaxz + b dx using three left rectangles of equal width is
1

77a+27b
27
5. 4a+3b
3
c 44a +27b
27
D. 50a+27b
27
e 43a +27b
27
QUESTION 14

The function f(x) = asin(x)+bcos(x) will have a maximum turning point at X = —% if

a=-b and a<0
a=b and a<0
a=-b and a>0
a=b and b>0
a=-b and b<0

moow>»
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QUESTION 15

. X
Four solutions to 2COS(—] + \/5 =0, where 1<a<3,are

a
A. x:—% x:—ﬁ, x:@ and x:Z?’—ﬂa
6 6 6 6
Tra Sma 177 197a
B =——, X=-— X= and X=——
6 6 6 6
137a 11z 7a 237a
C =———— X=———, X=— and X=——
6 6 6 6
D =_19_7Za X=_13_7la X=E and le—
6 6 6 6
17 7a na 7a 177
E =———— X=——, X=— and X=——
6 6 6 6
QUESTION 16

Let f(x)=1—3 and g(x) =—-ax.
X

T

he values of a for which the graphs of y = f(x) and y = g(x) have two unique

intersection points are

A.

9
a<-—

—wo<a<0 and O<a<%
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QUESTION 17

Let X be a normally distributed random variable with mean x and variance o .
If Pr(X <a)=0-9332 and Pr(X >b)=0-841345 then

A lu:2a—3b and 0:2a+2b
5 5
B ﬂ:3a+2b and G:2a—3b
5 5
c ﬂ:3a+2b and J:3a—2b
5 5
b ﬂzsa—Zb and G:2a+2b
5 5
E ﬂ:2a+3b and 0:2a—2b
5 5
QUESTION 18

ax®>  if xe[0,b]

If a random variable X has probability density function f(x) =
0 otherwise

and E(X?) :g then

A. a:% and b:E
625 4
B. a:% and b=g
4 3
C. a:% and sz
81 2
D. a:@ and b:ﬂ
64 5
E. a:% and b:g
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QUESTION 19

The amount of kitty litter in a bag is a normally distributed random variable with mean 1 kg
and standard deviation 0.1 kg.

In a box containing 40 bags of kitty litter the expected number of bags that have more than
0.95 kg of kitty litter is, correct to the nearest whole number,

A. 29
B. 28
c. 27
D. 26
E. 25
QUESTION 20

A discrete random variable X has a mean of 4 and a standard deviation of 3. The value of
E(X?) is closest to

A. 25

B. 19

C. 16

D.

E.
QUESTION 21

Consider the following probability distribution table:

X 0 1 2 3 4
Pr(X = x) k/2 k/4 k k/4 k/2

The standard deviation of X is closest in value to

A. 1.23
B. 134
C. 14
D. 1.62
E. 18
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QUESTION 22

S

uppose that the probability of rain on any given day is conditional on whether or not it

rained on the preceding day. The probability that it will rain on a particular day given that it
rained on the preceding day is 0.55, and the probability that it will rain on a particular day
given that it did not rain on the preceding day is 0.31. If it rains on Thursday, the probability
that it will not rain on Saturday is closest to

A.

moo

0.5580
0.4420
0.3025
0.1705
0.1395
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SECTION 2 - EXTENDED ANSWER QUESTIONS

Instructions For Section 2

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.

Where an instruction to use calculus is stated for a question, you must show an
appropriate derivative or anti-derivative.

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

QUESTION 1
The diagram below shows a trough, open at the top, and that is supported by vertical beams
that allow the trough to stand on its vertex on the ground.

The trough is used as a water reservoir for farm animals and consists of an isosceles
triangular cross section. The trough is initially filled with water from the dam at a rate of

0.05 m® per minute and topped up periodically with dam water if rainfalls are insufficient.

a. Find an expression for the volume of water in the trough at any time t minutes in terms
of h.

2 marks
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b. (i) Find an expression in terms of h for the rate at which the height of water in the
trough is increasing with respect to time.

2 marks

(i) Hence find the rate in m/min at which the water level is rising when the trough is
half full.

2 marks
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Some hooligans decide to pour concrete into the trough, markedly reducing the capacity of
the reservoir.

2m

y

v
>

Concrete

c. (i) Using the x- and y-axes as shown, find the equation of the curve AOB, stating the
implied domain.

2 marks
(i) Find the exact coordinates of point P on the graph.

1 mark
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d. (i) Use calculus to find the exact cross-sectional area of concrete in the xy-plane.

3 marks

(i) Hence find the volume of concrete that was poured into the trough.

1 mark

Total 13 marks
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QUESTION 2

‘Targette,” a new chain of department stores has fitted its latest retail shop with 8 cash
registers. In order to save some money, the executives purchased the registers from
Shone-Key Electricals; a bargain basement distributor.

If three of every five registers distributed by Shone-Key Electricals is not working
effectively:

a.

Find the expected number of faulty registers in the new store.

1 mark

() Find the probability that five registers in the new store are faulty. State your answer
to 3 decimal places.

1 mark

“(i)) Find the probability that at least two registers in the store are faulty. State your
answer to 3 decimal places.

1 mark

(i) Itis known that on any given day at least 2 registers at a Targette store have
faults. What is the probability that 5 registers are faulty on a particular day? Give
your answer correct to 3 decimal places.

1 mark
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c. Find the smallest number of registers that need to be installed in each store so that the
probability that at least one register is faulty is at least 0.95

3 marks

d. The Greenville Targette store demands that faulty registers are exchanged
immediately. If a faulty register results in a loss of $800 and a working register brings

in a profit of $1300, find the expected profit per register for the Shone-Key Electrical
store.

1 mark
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A continuous random variable X has a probability distribution function given by

1 1

———|x-1 if —1<x<3
f(x)=12 4| |

0 otherwise

e. (i) Findthe exact value of a if Pr(X >a) :%.

2 marks
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(i) Find the variance of X .

3 marks
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Another continuous random variable Y has a probability distribution function given by

kf (2y -1 if a<y<
9(y) = &=y =,
0 otherwise

f. (i) Find the smallest possible exact value of & and the largest possible exact
value of f.

2 marks

(i)  Hence find the exact value of k.

2 marks

Total 17 marks
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QUESTION 3
The temperature, T degrees Celsius, of an indoor swimming pool in a gymnasium is

z(t-1)

modelled by the formula T, = 20—4(:05[ j where t is the number if hours after
midnight on 31 December 2007.

a. State the maximum and minimum temperatures of the swimming pool.

1 mark

b. (i) Using algebra, show that the first time that the temperature reaches its maximum
value is at 1pm.

2 marks

(i) Hence state a generalised equation to describe the times at which the temperature
is at a maximum for [0, «©).

1 mark
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The temperature, T degrees Celsius, of an indoor swimming pool may also be
modelled by the formula T, = A+ Bsin(Ct + D).

Giventhat T, =T, =0:

c. (i) Determine the values of A,B and C.

1 mark

(i) State the smallest positive value of D.

1 mark

The equation T, = i COS(MJ sin(%j + 20 models the temperature of a second

J3 12

pool in the same gymnasium.

d. Use algebra to find the first two times that the temperatures of the two swimming pools
are equal. State your answers as exact values.

3 marks
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e.

(i) Given f :(0,1] —> R where f(t)=Ilog,t and

g:S —> R where g(t) = COS(%} , find the largest possible subset S of R

such that f[g(t)] is defined.

2 marks

(i) Hence state the equation for f [g(t )] stating the corresponding domain.

2 marks

Total = 13 Marks
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QUESTION 4
The amount of fuel consumed by a steam ship increases exponentially but is modified by an
idling factor that operates when the speed of the ship lies between 5 and 60 km/hr.

A model for the amount of fuel consumed (y tonnes) travelling at a speed of x km/hr is

given by the equation y =Yy, +Yy, where y, = ae® and y, = b and x>0.
X+C

a. Thegraphof y, = ae™ is shown below.

y

25

20

15

10 /

5 —

0 5 10 15 20 % 0 €3 x
x { 1 { 1 { >

(i) Find the exact value of a

1 mark
(i) Find the value of k, correct to 3 decimal places.

1 mark
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- , . b
The idling factor (y,) is modelled by the equation y, =—— where b and ¢ are
X+C

constants and b > 0. The constant ¢ represents a factor that is common to all steam
ships. The value of b varies from ship to ship.

(i) Use the graph above to determine the value of c.

1 mark

(i) The figure below shows the graphs of y, = ae and y, = b for a particular
X+C

steamship. On the axes provided, sketch the graph describing the amount of fuel
consumed by the steamship and state the domain.

y
40
30
20
10 _—
//
—
o— X
0 10 20 30 40 50 60

2 marks
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C.

() Find in terms of b, an equation that describes the rate of fuel consumption with
respect to speed.

2 marks

(i) Find, correct to two decimal places, the smallest and largest values of b so that
the minimum fuel consumption of a steamship occurs for speeds lying between 6
km/hr and 14 km/hr.

3 marks
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Developers at Great Steam Ships Incorporated are investigating different engines and
fuels that could improve the efficiency and performance of their steam ships.

The basic model for these engines is given by Xy = c?, where ¢ represents an arbitrary real
number constant that varies from engine to engine and Yy represents the amount of fuel
consumed (in tonnes) when a ship is travelling at a speed of x km/hr.

The graph of xy = ¢ is given below.

o

o

, c c) .
The points P (cp, —j and Q (cq, —j lie on the curve Xy = c? and the tangents to the curve
p q

at P and Q meet at the point T .

The tangents to the curve xy = c” provide researchers with valuable information regarding

the efficiency of the engine being investigated, as well as the likely modifications that may be
required.
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d. (i) Use calculus to show that the equation of the tangent at P is X + pzy =2cp.

3 marks

(i) Hence or otherwise, find the equation of the tangent at Q.

1 mark
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(i) Hence show that the point T has coordinates ( :
p+q p+(q

2cpg  2c J

3 marks

Total 17 marks

End of Paper
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