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Class:  12MT2__ or 12MTX_

Teacher:

CHERRYBROOK TECHNOLOGY HIGH SCHOOL

2008 AP4

YEAR 12 TRIAL HSC EXAMINATION

MATHEMATICS

Time allowed - 3 HOURS
(Plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES:

Attempt all questions,
All questions are of equal value.

Each question is to be commenced on a new page clearly marked
Question 1, Question 2, etc on the top of the page. **.

All necessary working should be shown in every question. Full marks may
not be awarded for careless or badly arranged work.

Approved calculators may be used. Standard integral Tables are provided
Your solutions will be collected in one bundle stapled in the top left corner.
Please arrange them in order, Q1 to 10.

*Hh

**Each page must show your name and your class.



Question 1 Marks

(@)  Evaluate 27* + 3¢ , comrect to 3 significant figures. 2

(b)  Simplify 275 -343. 1

(c)  Factorise x*+27y°. 1

(d) Solveforx, 3" x2°=1. 1
. r

(e) Find the exact value of tan(——g—). 1
_ . . 1 :

() Find the primitive function of —2-—3 1

x

{2) Solve for x

@) (4-x)(2x+3)<0 1
(i) 2x+1 x-1 2
i -
S5 3
(h)  Given log,7 = x and log,3 = y, find an expression for log, 63 2

in terms of x and y.
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Question 2 BEGIN A NEW PAGE Marks

(a) Differentiate with respect to x

. x+1
) - 2
e
(i) tan’ x 1
) T 3x
(b) Evaluate _[ -T—ldx and simplify your answer . 3
1 X7+
() Giventhat f(x)=2x"-3x"+1,find f"(2). 2
(d)  Find the area bounded by the curve y = x> — 4 and the x-axis. 2
¥y
1
NI
-2\_/ 2 ;c
()  Inthe diagram below, AB||CE , ZABF =75"and ZBFE =35°. 2

Find the size of ZDEF giving reasons.

A C
/ / NOT TO SCALE
75° F
B V

E

e —————aitste
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Question 3 BEGIN A NEW PAGE Marks

(a)
y F X

NOT TO SCALE

(3.3)

(5.2)

4

A
0 /(2,0) x

In the diagram above the points 4(2,0), B(5,2) and C(3,3) are shown.
Copy the diagram onto your answer sheet.

(1) Find the exact length of AB. 1
(ii)  Show that the equation of AB is 2x -3y —-4=0, 2
(iii)  Find the exact perpendicular distance from C to AB. 2
(iv)  The line L passing through C has equation 2x =3y +3=0. 1
Show that 7, is parallel to AB.
v) D is a point on L such that the length of DC is units.
What type of quadrilateral is ABCD? Give reasons. t
{vi)  Calculate the area of ABCD. 1

Question 3 continued on page 4........

L ]
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Question 3 continued Marks

(b)  Peta and Quentin are pilots of two light planes which leave Resthaven
station at the same time. Peta flies on a bearing of 330° at a speed of
180 km/h and Quentin flies on a bearing of 080° at a speed of 240 km/h.
Copy the diagram below onto your answer page and mark the
information on the diagram.

P
NOT TO SCALE North
| Q
R
(i) How far apart are Peta and Quentin after 2 hours? 2
(Answer correct to 1 decimal place).
(i)  Find the bearing of Quentin from Peta after 2 hours. 2
{Answer correct to the nearest degree).
Question 4 BEGIN A NEW PAGE
(@  Find the equation of the tangent to the curve y = e~ at the 2
point (0,e).
b ®© Find the derivativeof xlnx—x. 1
2
(i)  Hence evaluate Iln xdx . 2
M
) @ Sketch y =2e™. 1
(i)  Find the volume when the area bounded by curve y =2e™, 2

x=0,x=1 and the x-axis is rotated about the x-axis.

(d) The velocity of a particle moving in a straight line at time ¢ seconds

ms!

isgivenby v=
2t +1

Initially the particle is 2 metres to the left of the origin.

(1) Find an expression for the displacement x metres at time ¢ seconds. 2

(i)  Determine the velocity of the particle as it passes through the origin, 2
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Question 5 BEGIN ANEW PAGE Marks

(a) Find I cot xdx . 1

(b)  The diagram shows the graphs of y=4cos3x and y=2, Ostgqf.

)

Y
4
2
0
41
)] Determine the x-coordinates of the two points of intersection 2
Aand B.
(1)  Determune the shaded area 3
(¢)  Solvefor x, 2sin’ x =1+sinx, where 0<x<27. 3
(d) The sector OAB has an area of w cm”, 3

A
¥/ 4
B The arc 4B has length Ecm.

Find the exact values ofrand @ .
rcm

o

NOT TO SCALE

w
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Question 6 BEGIN A NEW PAGE Marks
(a) A curve has the equation y=12x* - x’

(1) Find the coordinates of the stationary points and determune their nature. 3

(1)  Show that the coordinates of the point of inflexion is the midpoint of 3
the stationary points.

(i)  Sketch the curve y =12x? — x* showing the stationary points and 1
the x-intercepts.

(iv)  For what values of x1s y = 12x* - x? concave down and increasing? 1

(b)  The diagram shows two triangles XAC and YDB, with AX = DY,
and ZXAC = ZYDB . The lines XC and YB intersect at M, and the
points 4, B, C and D are collinear. The lengths A8, BC, CD are equal.

X Y
NOT TO SCALE
M
A H B # C H b
Copy the diagram onto your solution sheet.
) Prove that AXAC =AYDB. . 2
(i)  Prove that XM=YM. 2

L
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Question 7 BEGIN ANEW PAGE Marks

(a) The sketch of the curve y = f'(x)is given below. 2

¥
y=/"(x)

o! [4 "x

Sketch the curve y = f(x), given f(4)=0.

(b) A plant nursery has a watering system which repeatedly fills a storage tank
then empties its contents to water different sections of the nursery.

The volume of water (in cubic metres) in the tank at a time ¢ is given by the

equation
V =2-3cost~sint , where t is measured in minutes.

(1) Give an equation for %’K , the rate of change of the volume at a ime ¢. 1
t

(i) s the tank imtially filling or emptying? 1
(i) At what time does the tank first become completely full and what is 3
its capacity when full?

(¢)  Gold is extracted from a mine at a rate that s proportional to the amount
of gold remaining in the mine. Hence the amount M remaining after t years
is given by

M=Mge™",
where k is a constant and M ; is the initial amount of gold. After 10 years,
50% of the original amount of gold remains.

aM
) Show that M =M e™ satisfies the equation -—d—T- =—kM . 1
(i)  Find the value of k correct to 4 significant figures. 2
(i) How many more years will elapse before only 20% of the onginal 2

amount of gold remains?

L |
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Question 8 BEGIN A NEW PAGE Marks

(a) Evaluate i(%)n 2

n=7

(b) During the drought of the last few years, the water level in the local dam in
the township of Wattamatta was reduced to 2- 5% of its capacity.

In the first week of drought breaking rain, the inflow added 3% of capacity
to the amount of water in the dam (i.e. the dam was 5 5% full).

In the next week the inflow added 3 -5% of capacity to the amount of water
in the dam.

In the third week 4% of capacity was added.

This pattern continued so that each week an extra 0- 5% of capacity was

added to the dam until it was full.

@) What percentage of capacity was added to the dam in the 10™ week? 1
(it)  What percentage of capacity was in the dam after 10 weeks? 2
(i) How many weeks would it have taken to fill the dam? 2

) John has just started work and he is very keen to buy the latest “ Aussie Ute’,
The price of the ute is $24000.

() John decides to borrow the money to buy the ute. To repay the money 1
he will make monthly payments of $600 for 4 years, Calculate the
total amount John will pay for the ute.

(ii) John’s father told him that the ute would lose 20% of its previous 1
year’s value each year. Show that the ute will lose $8640 in value
dunng the first two years,

(1ii))  John’s father recommended that, instead of borrowing money to buy 2
the ute, at the end of each month, John should deposit $600 into a
special savings account that pays compound interest monthly at the
rate of 6%p.a.

John's father said that at the end of two years, John could buy a two
year old ute.

Let A,= the value of the account at the end of » months.

Show that if John invests $600 at the end of each month at 6% p.a
compounded monthly then the amount in the savings account at the
end of » months is given by

A, =120000(1-005" -1).

(iv)  If John decides to follow this savings plan for two years, will he have 1
sufficient funds to buy a two year old ute? Use calculations to justify
YOUT answer.
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Question 9 BEGIN A NEW PAGE Marks

(a)  The equation of a parabolais 2y =x’ —4x+6.

(1) Find the coordinates of the vertex ¥ and the focus F. 2
(1)  Find the equation of the directnx. 1
(ii)  Draw a neat sketch of the graph of this parabola showing the 1

information obtained in (i) and (ii).

(b)  The quadratic equation x* + Lx +M = Qhas one root twice the other.

2
(i) Provethat M = %—- 2
(11) Prove the roots are rational whenever L is rational. 1
(c) () Copy and complete the following table for y =9 - x?, 1

expressing your answers correct to 2 decimal places.

X 0 0.75 1-5 2.25 3

(i)  Using Simpson’s Rule and the five function values in the table above, 2

find an approximation for the area bounded by y = V9 — x
and the x and y axes in the first quadrant.

(1)  Calculate the exact area descnibed 1n c(ii). 1

(iv)  Use your results from c(i1) and (iii) to find an approximation for 7 . 1

- . . . .. — . .. |
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Question 10 BEGIN A NEW PAGE Marks
(a) A speeding car travelling at a speed of 30ms™ passes a police car waiting

on the side of a straight road. Immediately, the police car starts to chase the

speeding car reaching the same speed as the car in 30 seconds.

The velocity time graph shows the speeds of both cars.

VA
V=0-03°
307 Speeding Car ¥V =0-01r2 -0-4r+30
201
T NOT TO SCALE
101 Police
4 Car
0 10 20 30 "t seconds
i) How far is the police car behind the speeding car afier 30 seconds? 3
(i) After how many seconds does the police car reach the 2

speeding car? (Give your answer correct to 1 decimal place.)

Question 10 continued on page 11........

L. . _________

CTHS HSC Trial Mathematics 2008 Page 10



Question 1¢ continued Marks

(b) The diagram below represents two roads, AQ and OC which meet at
right angles at O. A man decides to walk from A4 through the forest
and meet the road at B, and then continue along the road to C.

4+——— 12km >
O4—xkm—+B C
T [
8km
A

His walking speed through the forest is 3km/h and along the road
6km/h. O4 =8 km, OC=12 km. Let OB=x km.

(1) Show that the time ¢ hours taken for the jouney is given by 2

1—2 x1+64+12-x
- X

(i) Find the value of x such that the ttme taken for the journey is 4
a minimum . {Give your answer correct to 3 significant figures.)

(i)  Find the minimum time for the jouney. (Give your answer 1
correct to the nearest minute. )

END OF EXAM

e Syt
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