NSW INDEPENDENT TRIAL EXAMS — 2008

2008
Higher School Certificate
Trial Examination

Mathematics

General Instructions Total marks — 120

Reading time — 5 minutes o Attempt Questions 1 — 10
‘Working time — 3 hours e All questions are of equal value

Board approved calculators may be
used.

Write using black or blue pen

A table of standard integrals is
provided at the back of the paper

All necessary working should be
shown in every question

Write your student number and/or
name at the top of every page

This paper MUST NOT be removed from the examination room
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STUDENT NUMBER/NAME: ........c.ooiiiiniiininnn

Total marks — 120 marks
Attempt Questions 1 —10
All questions are of equal value

Answer the questions on your own paper or writing booklet, if provided. Start each question on
a new page.

Question 1 (12 marks) Use a SEPARATE pagé or writing booklet Marks
(a) Evaluate: Ye>* -1 correct to 5 significant figures. 2
k) Given: > - a«'3 + b, find the values of ¢ and b. 2
V3-1
(c) Solve, giving your answer(s) in exact form: 252 —5x~4=0. 2
. s 1 1
@ Find a primitive off — +—. 2
x2 X
O] A
NOT TO SCALE
4cm 5cm
B 7 cm c

In the diagram above, find the size of the largest angle.
Give your answer correct to the nearest degree. 2

L 5 2
[63) Simplify: —~———. 2
m—-2 m-3
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Question 2 (12 marks) Use a SEPARATE page or writing booklet Marks
&) Differentiate with respect to x:
@ cosx 2
x-1
5
(i) (3x2 - 7) : 2
(b) Solve: l2x - 3‘ <1. 2
x
© (i) Find: dx. 2
". %2 +2
27
(i) Evaluate: j.03 sin 2xdx . 3
(d) Use the change of base rule to evaluate: logg 4. 1
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Question 3 (12 marks) Use a SEPARATE page or writing booklet
b4
L NOTTOSCALE
o 2,0 x

®)

©

In the diagram above the points A(2,0), B(5,2) and C(3,3) are shown.
Copy or trace the diagram onto your worksheet.

®
(i)
(i)
(i)

™

(vi)

Find the exact length of AB.
SHOW that the equation of AB is 2x~3y—4=0.
Find the exact perpendicular distance from C to AB.

The line L passing through C has equation2x -3y +3 = 0. Show that L is
parallel to AB.

D is a point on L such that the length of DC is —@units. What type of
quadrilateral is ABCD? Give reasons.

Calculate the area of ABCD.

Solve: 2cosd =—/3, for 0<A4<2m.

Find the equation of the tangent to the curve y = x%Inx at the point P on it where

x=e.
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Question 4 (12 marks) Use a SEPARATE page or writing booklet

(a) A
67°
NOT TO SCALE
B F
35° c
32°
D
In the diagram above AE is parallel to BF.
ZADC=32°, /BCD=35%and LCAE=67°.
(i) Show that A4BC is isosceles.
(i) Find the size of ZBAC.
y
A
(b) 4
NOT TO SCALE
Py=1
1
» X
0

The shaded region above shows the area bounded by the graph x* y=1 (x > 0) , the

y-axis and the linesy=1and y = 4.

Find the volume of the solid of revolution formed when the shaded region is rotated

about the y-axis. Give your answer in exact form.

Question 4 continues on the next page
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Question 4 (continued) Marks Question 5 (12 marks) Use a SEPARATE page or writing booklet Marks
© During the drought of the last few years, the water level in the local dam in the (2

township of Wallaville was reduced to 2.5% of its capacity.

In the first week of drought breaking rain, the inflow added 3% of capacity to the L Y )

amount of water in the dam (i.e. the dam was 5.5% fall). NE) y= J3cosx

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 fail. 2z
(0] x
(i) What percentage of capacity was added to the dam in the 10" week? 1
y=sinx
(i) What percentage of capacity was in the dam after 10 weeks? 2
3
(ili) How many weeks would it have taken to fill the dam? 2

The diagram shows the graphs y =sinx and y = V3 cosx, 0 x <27,
The graphs intersect at points A and B.

(i) Show that point A has coordinates (g,g} and find the coordinates of B. 1

(ii) Find the area enclosed by the two graphs. 3

Question 5 continues on the next page
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STUDENT NUMBER/NAME:

Question 5 (continued) Marks

®

©

A concrete viewing platform is to be built at a mountain lookout. The platform is

formed from a thombus AOCRB with side 40 = Sm and £40C=". , and the major
3

§ector ofa circle centre O, radius 40. The concrete is 200mm thick. The platform is
illustrated in the diagram below.

NOT TO SCALE
. hYi4
(i) Show that reflex £40C == 1
(i) Calculate the area of the platform. 3
(iii) Find the volume of concrete used to make the platform. 1
. V15
Given tan 4 = - and 7 < 4 <27, find the exact value of cosecd . 3
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Question 6 (12 marks) Use a SEPARATE page or writing booklet

@

®)

©

A nurseryman has developed a new frost resistant strain of a grape vine. Testing
has shown that the probability that the plant survives a heavy frost is 9 in 10.

Three of these plants are selected at random and exposed to a heavy frost.
‘What is the probability that:

()  All three plants survive the frost?
(ii) None of the plants survive the frost?
(i) Exactly two plants survive the frost?

(iv) At most two plants survive the frost?

4
Evaluate: Z(sm —T—]

x=0

. . e . x
Given the infinite series: —3— F—t—t ...

(i) Show that it is a geometric series.

(i) Find the values of x such that the series has a limiting sum and find the sum

(in terms of x).
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STUDENT NUMBER/NAME: ...
Question 7 (12 marks) Use a SEPARATE page or writing booklet Marks )
Question 8 (12 marks) Use a SEPARATE page or writing booklet Marks
. . _ 3 2
@ A function is defined as f (x) =x ~3x". (a) The number of worms, N, in a worm farm at time ¢ weeks, is given by the formula:

N= Noe]d where Ng and & are constants.

(i) Find the coordinates of the stationary points and determine their nature. 3 Tnitially there were 200 worms placed in the worm farm. After 2 weeks the number of
worms had doubled.
(i) Find the coordinates of the point of inflexion. 1
(i) Find the value of Ny and show that the value of k is 0.3466. 2
(iif) Sketch the graph of y = f (x) indicating clearly the stationary points, the
point of inflexion and the x-intercepts. 3 (i) How many worms were in the farm after 10 weeks? 1
(iv) Find the minimum value of the function in the interval ~2<x<3. 1 (i) Find the rate of increase in the number of worms at 10 weeks. 2
(b) In the diagram £C4D=/ABC. . (iv) How many weeks would it take for the number of worms to increase by 900%? 2
A
NOT TO SCALE (b) Show that the quadratic equation X2+ (p - 3)x - (2 p+1 ) =0, where p is real, has real
distinct roots? 3
Cc
D © If A=sin B express 1+ cot? B in terms of 4. 2
B
Copy or trace the diagram onto your worksheet.
(i) Prove that ACAD is similar to ACBA. 3
(i) Hence or otherwise show that AC 2-cD.CB. 1
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Question 9 (12 marks) Use a SEPARATE page or writing booklet Marks Question 10 (12 marks) Use a SEPARATE page or writing booklet Marks

(a) Alana has borrowed $17 000 to buy a new car. The interest on the loan is 18% per

. . _ =
@ @  Copy and complete the table below for the function f (x) - (x - 1) » EIVIng annum paid monthly. The loan is to be repaid in equal monthly instalments of $P over

the values correct to 3 significant figures. 1 a term of 5 years.
fzc ) 2 2.5 3 35 - 4 Let the amount owing on the loan after » months be $4,,.
X

: 1)  Show that the amount $4; owing after one month is given by:
(i) Using Simpson’s Rule with 5 function values, find an approximate value for: @ 1 & & 4

4, =${(17000x1.015)- P}. 1
4 .
! (x- 1)_2 dx. 2 L
5 (i) Show that the amount $4; owing after 3 months is given by:
As =${(17000x1.0153)—P(1+1.015+1.0152)}. 2
(b) The local swimming pool has been closed and is being drained for repairs. The rate, at
which the amount of water in the pool, (P kilolitres) at time ¢ hours after draining has (iti) Write down a similar expression for the amount owing after 5 years (60
commenced, is decreasing is given by: months). 1
P _ _30020-7)
dt (iv) Calculate the monthly instalment $P paid on the loan. 2
Initially the pool held 6000 kilolitres.
(v) How much would Alana have saved by paying cash for the car? 1
(i) Express P as a function of z. 2
. . . (b) A particle is moving in a straight line so that at time ¢ seconds its displacement from
(1)  Find how much water was in the pool after 5 hours. 1 the origin is x metres. Initially the particle is 1 metre to the left of the origin.
The velocity of the particle is given by v=2cost—1.
(iti) How long does it take to empty the pool? 2 © velocity ol the particie 15 § vV
(i) Express the displacement x as a function of 7. 2
(© The equation of a parabola is: 2y = x% —4x+6. . L. .
(ii) At what time is the particle first at rest? 2
(i) Find the coordinates of the vertex, V, and the focus, S. 2 (ifi) Find the position of the particle at this instant. 1
(i) Find the equation of the directrix. 1
End of paper

(ii) Draw a neat sketch of the graph of this parabola showing the information
obtained in (i) and (i) above. 1

Page 12 Page 13




Question 2 continued

NSW INDEPENDENT TRIAL EXAMS — 2008

MATHEMATICS YR 12 EXAMINATION ®) [2x— 3] <1 v 2
MARKING GUIDELINES 2x-3<1 OR 2x3>~-1 (I mark)
Question 1 2x<4 2x>2
Part Answer Mark x<2 x>1
(2 2.156097806 = 2.1561 (I mark cach) 2 l1<x<?2 (1 mark)
®) sWan)_sBes o 2 @0 | 1j2xdk 2
3 ;1 2 27 5% 42
a=3 b Qmad) =~;-]11(x2+2)+C (1 mark + 1 mark)
© _+5%[57—42(C9) . 2 ©) z 3
X—T (1 mark) IO3 sin 2x dx
5+57 T
=== (ma) _ [— cos2x] > (1 mark)
@ . 1 y_l 2 ’
J x 2+l jdx=Z—tlx+C 1 4z
x -1 == ~cos——(~cos0)
. 2 3
Inx—-;+ C (1 mark + 1 mark) — don’t deduct mark if C'is missing - %[_(_%)_(_1)] (1 mark + 1 mark)
©)] 2,22 2 2
cosd= LfEL _3
1 N 8 4
=_-_ d 1
5 a mark) ( ) lc)g8 4 2%
A4=101.53 .., log, 8
=102° (1 mark) _2
® 5(m—3)—2(m—2) 3 =3 (1 mark)
T AT (] mark)
(m - 2)(m - 3) 4
Sm—15-2m-+4 Question 3
= —(—1;17)(m—3)— Part Answer Mark
-~ - ; 1
ey @O g J5-2P+(2-0F = VI3 (1 mark)
= " (1 mark v
(m-2)(m—3) ™™ @@ | 5 7-0_2-0 T
x—2 5-2
Question 2 . 3y =2x-4 (1 mark)
Part Answer Mark 2x—=3y-4=0 SHOW
@® %( cos ] - 2 (@)D = 20)=30)-¢ '
- =
{52 2
(x—l)cosx—cosx(l) 2743
= (1 mark) 7
(x~1) = —— (1 mark)
sin x — xsin x ~ cosx 13
I @@ | AB: 3
O | dfa 2 B
™ x“ = y=3ix—-4
=2
= 5(3x* =7) 6x (1 mark) =1 (e
= 30;5(33;2 ~7)* (1 mark) Similarly for L : mp = % ie. 4B|Lasm, =m, (1 mark)

Question 3 continues on the next page
Question 2 continues on the next page
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Question 3 continued

@™

ABCD is a trapezium. Pair of opposite sides parallel, but not equal. (1 mark)

@D

= 2um't.s'2
4

Question 4(c) continued

®

cosAd = —%,quads 2,3 (1 mark)

A=§-7—[—,z£ (1 mark)
6 6

©

—C-Z—Ji=2xlnx+x2-l (1 mark)
dx x

=2xlnx+x
Atx=e, y=e’Ine=e’and y' =3e=m (1 mark)

y—é =3e(x—e)

Equation of tangent is: (1 mark)

y =3ex—2¢”

Question 4

Part

Answer

Mark

@0

ZEAC=67° (Data)

ZBCA = LEAC (Alt £'s, AE|BF) (1 mark)

. ZBCA=67°

ZABC = £BDC + £BCD(Ext £ = sumof 2 interioropp.) (1 mark)
=32°435°=67°

. A4BCis isosceles (pr. of equal angles) (1 mark)

Deduct one mark only for lack of reasons

()i

ZBAC + ZBCA+ ZABC =180° (Angle sum of AABC)

ZBAC+67°+67°=180°
ZBAC = 46° (1 mark)

®

1
¥y
V= n_[l4x2dy = 71'.{14%(1_]) (1 mark)

xty =1 iex? =

=zl y} =#[n4-mn1] (1 mark)
=zn4 (1 mark)

©D

Amounts of inflows each week: 3 + 3.5+ 4+ ... . This is an Arithmetic
series (a = 3.5, d=0.5). The initial 2.5% is a separate term.

T, =3+(10-1)0.5

=7.5% addedin10th week (1 mark)

(&)

s, =1§[z><3 +(10-1)%0.5] (1 mark)

=52.5% inflow in 10 weeks
Dam holds 52.5% + 2.5% = 55% (1 mark)

(c)(iii) When 100% full, 97.5% has been added (in # weeks). 2
s, =—;5[2x3+(n—1)><0.5]
97.5= g(o.anr 5.5) (1 mark)
390=n>+11n
(n—15)n+26)=0
n=15 (n#-26)
It took 15 weeks to fill the dam (1 mark)
Question 5
Part Answer Mark
@® | yosinx y=+3cosx !
sin x =+/3 cosx
B tanx=v3 ox=Z(4), 2 (B)
cosx 3 3
A= Z sinZ = f,ﬁ Similarly B= f—,—ﬁ (1 mark)
3 3 3°2 3 2
@00 Area =Eﬂ_(sin x—\/g cosx)dx = [— cosx—\/_S— sin x]zl (1 mark) 3
= (— cosis’i—\/gsin 4T”)—(—cos%——x/gsin %)
=D~ BB @)- B8] (@ many
= 4units® (1 mark)
O Reflex Z40B=Circle - Acute Z4OB =27 — % =4£ (1 mark) 1
()i | Area = Rhombus + Major Sector AOB =2 x AAOB +1-29 (1 mark) 3
=2xLx5x5xsin% + Lx 5% 3% (1 mark)
=5 4 1
= 87.1 metres® (1 mark)
(b)({ii) Vol = Area x Thickness 1
=(3E + 22)x02
=5(§+%’) metres® (1 mark or approx. value 1 mark)
~17.42 metres’
(©) A is in 3 Quadrant as tan 4 is + (Q 1,3) and 7 < 4 < 27z (Q 3,4) (1 mark) 3

2 2 2
If X is the third side in the A, X" = (\/E) +7 (1 mark)
X=8

(1 mark)

g cosecA———S-
3 Ji5

Question 4(c) continues on the next page
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Question 7(a) continued

(a)(ii) y

A

(0,0) Max NOT TO SCALE
3-1g 1 2 3

»
L

T (2,-4) Min
(1,-2) P of I

(1 mark each for stat.pts, POI and x-intercepts done correctly)

(a)(iv) From the graph, minimum occurs at either x =-2 orx =2
At x=2, f2)=-4, f-2)=.-20
Minimum in the given interval is -20 (1 mark)

®® InA'sCAD, CBA.
ZLCAD = ZCBA (data)

LACDis common(] mark)
£CDA = £ CAB (Angle sum of each triangle is 180°) (1 mark)
. ACAD is similar to ACBA (Angles equal) (1 mark)

(b)) % =AC (Corr.sides in similar A's)

LAC? -—CD.CB (1 mark)

Question 8

Part Answer

Mark

@O | N= N

Atz=0, N=200. ..N,=200

At t=2, N =400 (1 mark)

. 400 = 200e7*

2k=mn2

k =0.3466 (to4decimal places) (1 mark)

(a)(i) £=10, N =200g"640
= 6402 worms (1 marks)

@) Rate of increase = é]y—

= kNoek’

=kN (1 mark)

=0.3466x 6402

= 2219 worms/week (1 mark)

(a)(iv) 900% increase= increase of 1800. i.e. N= 2000 (1 mark)
2000 = 200e**
t =6.6 weeks (1 mark)

Question 6
Part Answer Mark
b < |
<N_: <
10
o7 =720

P(38)= (10)3 =2 (1 mark)
(a)(ii) 2

P(NoneS) = (%)3 = k= (5 Lmark + s 1mark)
(@)(iid) P(Exactly ZS)= X (To—)x (%)2 = (Hx ( ) 1 mark + 3% 1mark) 2
@@) | P(Atmost2)=1-P(38)=1-Z5=7 (1 mark + 1 mark) 2

4 2

®) Z(S“‘"") sin 0+ sin Z+sin 2 +sin 2+ 5242 (1 mark)

x=0

=0+fH+l+p+0=1+% = 1++/2 (1 mark)
©® a=%, r=%_—. %: (1 mark) 1
(0 “l<Z<1 2

Limiting Sum exists if Ir[ <1 3 3 (1 mark)

——<x<=
a 3 x
§=——=-3_= 1 mark
1-7 1-2% 3-2x ( )
3

Question 7
Part Answer Mark
@0 )= 3% 3

f ‘(x) =3x? ~6x =0 for stationary points (1 mark)

x=0,2

F"(x)=6x—6 = 0 for points of inflexion

x=1

Atx =0, f(x)=0, f'"(x)=—6 (concave down) .- (0.0)is 2 Maximum T.P.

Similarly (2,—4)is a Minimum T.P. (1mark +1mark)
@@ [ atx=1, *)>0, /7)< 0, £(x)=0, and changes sign. /(1)=- 1

(1,-2) is a point of inflexion (1 mark)

(b) Roots are real and different if A > 0 (1 mark)
A=(p-3) —4x1x(~[2p+1]) (1 mark)
=p*+2p+13

=(p+1f+12

S A 212 (1 mark)

.. Roots arereal and different.

Question 7(a) continues on the next page
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Question 10(a) continued

(a)(iv) If the loan is paid off in 5 years, 40 = 0. 2
60 60
P:17000x1.015 where G= 1!1.015 —1! (1 mark)
G 1.015-1
P=$431.69 (1 mark)
@& Savings = $(431.69 x 60 — 17000) 1
=$8901.40 (1 mark)
®) v=—d£=2czost—1 2
dat
sox=2sint—¢t+C (1 mark)
-1=2xsin0-0+C
C=-1
x=2sin¢z—¢-1 (1 mark)
() v=0 2
2cost—1=0 1ie. cost= %(1 mark)
First time particle is at rest when = —g— (1 mark)
®XE) r=2sin%-Z 1 !
Position of particle: (1 mark)
=J§_33’__1

The Yr 12 Trial examination and marking guidelines/suggested answers have been
produced to help prepare students for the HSC to the best of our ability.

Individual teachers/schools may alter parts of this product to suit their own requirement.

Question 8(c) continued
©) 2 22 2 2
licoft f=14 S5 LS BHOS By
sin® B sin® g8
1 1
= =-— (1 mark
sn?fg A (1 mark)
Question 9
Part Answer Mark
(@)@ x 2 2.5 3 35 4 1
f&) 1 0.444 0.25 0.16 0.111
@ ) [ leo1)de = ()]1+0.111)+ 4(0.444+0.16)+2x0.25] (1 mark) 2
=05%4.027
=0.671
i 2
®)O %:—600+30t, P=—600t+1562 +C
When =0, P=6000 — C=6000 (1 mark)
. P =15¢f* —600¢+6000 (1 mark)
(o)D) When t =5, P=15x5>—600x5+6000 1
= 3375 kilolitres
(b)(iii) If the pool is empty, P = 0. 2
15¢> —600¢ + 6000 =0 (1 mark)
{t-20Y =0
t =20hoursi.e. the pool is empty after 20 hours (1 mark)
©6 2y—2=x"—4x+4 2
axgx(y=)= (x-2
Vertex V=(2, 1), focal length a = -;— and focus S = (2, 1%)(1 mark + 1
mark)
(o)D) Directrix is y =1 (1 mark) 1
(©)G) 1
y
I 4 - 1) =(x-2)
1% S A% NOT TO SCALE
1
y V(2.1 y=14
0 » X
Question 10
Part Answer Mark
()0 A, =17000+1.5% of 17000~ P =17000x1.015~ P (1 mark) 1
()G A, = 4 +1.5%of 4 —P=1.015x 4, — P=1.015x(17000x1.015— P)— P 2
=17000x1.015% — P(1+1.015) (1 mark)
Similarly : 4, =17000x1.015° + P(1+1.015+1.015%) (1 mark)
@G | 4, =17000% + P1+1.015+1.015% + ... +1.015% ) (1 mark) 1

Question 10(a) continues on the next page
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