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Section I

10 marks
Attempt Questions 1 — 10
Allow about 15 minutes for this section

Use the multiple choice answer sheet for Questions 1 — 10.

TOPICS COVERED:

Algebra, Number and Surds Functions and Graphs Transéormatlons and
ymmetry
. . Exponential and Logarithmic
The Coordinate Plane Trigonometry Functions
Differentiation and Curve . .
Sketching Extending Calculus Probability
General . Reading time - 5 minutes
Instructions: « Working time - 2 hours 30 minutes

« Write your Student Number on all answer pages

. Calculators approved by NESA may be used

. A separate reference sheet is provided

. For questions in Section Il, show relevant mathematical reasoning
and / or calculations

Total Section | - 10 marks (pages 2 - 5)
marks: « Attempt Questions 1-10
100 . Allow about 15 minutes for this section

Section Il - 90 marks (pages 9 - 28)

. Attempt Questions 11 - 20

« Show all necessary working

. Allow about 2 hours and 15 minutes for this section

1 Determine the gradient of the line perpendicular to y = E - 5.

oo w
N ONIR

2 What is the value of logs,586 correct to three significant figures?

A. 1.856
B. 186
C. 2768
D. 277

3 Given that log,4 = 0.420 and log,5 = 0.488. What is the value of log,100?

A. 0410
B. 0.664
C. 1396
D. 2.908



The graph of the gradient function, f'(x), is shown below. For what value(s) of x does the 6 Determine the value(s) of k for which |2k — 1| = k
function, f(x), have stationary points?

A. 1lonly
') 1
5] B. - 3 only
c. —-lor—1
3
D. 1lor:
3
4 I | aZa—S
o % 5 b 7 Determine the value of p so that 7z = aP
= A -3
A x=-15andx =15 B 12
1
B. x=-3,x=1andx =2 C. _E
C. x=-3,x=-15,x=1,x=15andx =2 3
D. x=15only b= 2
8 The graph of a function y = f(x) is shown below. It has an asymptote at y = —2.5.
Determine the set notation represented by the shaded area in the Venn diagram below. Which statement correctly describes its domain and range?
5
A B
@3,-1)
y=f()
< y=-25
A B
@3
B. A
C. AnB
D BU@NnE) A.  Domain: (2,00); Range [—2.5,—1]
B. Domain: (—3,-1]; Range (2, o)
C.  Domain: [2, o0); Range [-3,—-1)
D. Domain: (2, 0); Range (-3, —1]



10

What is the area, in cm?, of the sector with radius 8 cm and arc length 20w cm?

Given that f and g are two functions such that f(x) = 2x and g(x + 2) = 3x + 1, which

oo w

80m
80
160w
20m

function is f(g(x))?
A. 6x-5

B. 6x+1

C. 6x-10

D. 6x+2

End of Section I
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90 marks
Attempt Questions 11 - 20
Allow about 2 hours and 15 minutes for this section
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Instructions: « Write your Student Number at the top of the page where indicated.

. Answer the questions in the spaces provided. These spaces
provide guidance for the expected length of response.

« Your responses should include relevant mathematical reasoning
and/or calculations.

Extra writing booklets are available.



Question 11 (9 marks)

Student Number (d) Calculate the value of x in the diagram below.
(a)  Solve this pair of simultaneous equations: 3
3x+y=6
2x —3y =15

................................................................................................... x—4 13

........................................................................................................ e

........................................................................................................ X+ 4
(b) Solve3 —5x < 2 L

1

() Iff(x)=x2—2x+5, ﬁndE(f(—Z) - f(2)) 2

-9- -10-



. t-1, .
Question 12 (9 marks) Student Number (d) Prove whether f (x) = z is even, odd or neither.
(a) Simplify 32™ x 3m~2 x 3™ 1
(b) State the domain of the function f(x) = vx 1
........................................................................................................ (e) Sketch the graph Ofy — 2 = _ZeX’ sh()wing a“ intercept(s) and asymptote(s).
(c) Determine the equation of the line that is parallel to the interval joining the points 3

A(3,5) and B(6,10), and passes through the point C(—3, —1).
Leave your answer in general form.

-11- -12-



Question 13 (9 marks) Student Number
a 1rst expressing 1n index form, solve (o X + = 2, for x.
(a) By first expressing in index f Ive logs(2x + 1) = 2, fi 2

(b) The diagram shows the graph of y = x% — 4x — 2.

\ [

v
A,

i) Find the coordinate of the vertex, V. 2

ii)  Find the x-coordinate of the intercept marked 4, in exact form. 2

-13 -

©

The number of hours H that is take for a block of ice to melt varies inversely with the
temperature 7. At 32°C it takes 6 hours for a block of ice to melt.

i) Find an equation for the graph in terms of H and T in the form H = %,
where k is a constant.

ii)  How much longer will it take the same size block of ice to melt at 10°C,
compared to 25°C? Leave your answer to the nearest minute.

-14-



Student Number (c) A packet of lollies contains 5 red lollies and 14 green lollies. Two lollies are selected

Question 14 (9 marks) at random without replacement.

(a)  Use the method of first principles to differentiate f(x) = x2 + 4x, using; 3 i) Draw a probability tree diagram to illustrate the possible outcomes.

fx+h)—f(x)
h

f'0) = lim

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ii) What is the probability that the two lollies are different colours?

-15- -16 -



Student Number (b)  Sketch the graph of f(x) = —(x — 1)?(x + 2)(x + 5), showing ONLY the

Question 15 (9 marks) .
x and y intercepts.

(a) Differentiate and simplify the following functions with respect to x:

i) fx)=2x5+3x2—x+1 1
ii) fx) = x3e?* 2
y
i) o= xsz’i - 2
................................................................................................ X
V) f)=3Vx-= 2

-17- -18-



Question 16 (9 marks) Student Number (b) Prove that secx — cos x = sinx tanx

(a) Determine the solution(s) for the following equations in the interval 0 < 6 < 27

i) 2sinf = —/3 3

ii) 2cos?6 —cosf =0 4

-19- -20-



Question 17 (9 marks) Student Number
(a) A circle has equation x2—6x+y*+4y+9=0
i) Determine the centre and radius of the circle.

ii) The circle is reflected across the x axis. Sketch the reflected circle, showing
the coordinates of the centre and the radius.

y

-21-

(b) Find the equation of the tangent to the curve y = (2x + 1)* at the point where
x=-1.

(c) A survey of the reading habits of some students revealed that, 25% read quality
newspapers, 45% read tabloid newspapers and 40% do not read newspapers at all.

A student is selected at random. Given that this student reads newspapers, find
the probability that this student only reads quality newspapers.

-22-



Student Number ) ] ]
Question 18 (9 marks) (b) Each week Percy and Kura take part in a raffle at their respective workplaces. The 2

probability that Percy wins a prize in his raffle is é. The probability that Kura wins
. . . .1
a prize in his raffle is —.
(a) The population of native penguins on an island has been studied since 1950 for 16
conservation purposes.
The number of penguins, P, can be modelled by the equation P = 2500e~0-036¢,
where t is the number of years after 1950.

What is the probability that, during the next three weeks, at least one of them wins
a prize?

i) What was the population of native penguins in 1960? 1

i) Show that the penguin population was declining at a rate of approximately 2
44 penguins per year in 1970.

(c) Giventhat f(x) = x? 4+ 1 and g(x) = Vx — 3, determine the equation of y = f(g(x)). 2

State the domain off(g (x)).

iii) When the penguin population reaches 250, they are listed as being in danger 2 e
of extinction. After how many years will this occur?

223 224



Student Number
(c) Hunter walks 1600 m due North along a road from point A to point B.
The point A is due east of a hill XY, where X is the top of the hill.
The point Y is directly below point X and is on the same horizontal plane as
the road.
Let the height of the hill above point Y be h metres.
From point 4, the angle of elevation to the top of the hill is 16°.
From point B, the angle of elevation to the top of the hill is 12°.

Question 19 (9 marks)

(a) Determine the value(s) of m for which the equation 3x? — 2mx = —3 has 2
one real solution.

(b) Solve for x in the following: 3
10g,(4x +16) —10ga (% — 2) = 1 e

-25- -26-



Question 20 (9 marks) Student Number

(a) Solvesin® —+v3cosf = 0 for 0° < 8 < 360°

(b) The graph represents the function y = 3 sinx

a4 w2 34 5m/4 3n/2 T4 s

The point (k, 2) lies on the graph as shown.
Find the exact value of tan k.

_27-

(©

The graph of the curve y = a + bx + cx? + dx? has a turning point at (0, 0), where
a, b, c and d are real numbers.

As the curve passes through the point (g, 0), it slopes downwards at an angle of
45° with the x-axis.

Determine the equation of the curve.

End of Paper

-28-
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vear| 11 | [Y11 Prlim Exam Studemt Solukins | rege[ 1 |
1 y=%-5 8| : (2,09
- 1x-5 2:(—3,-[|
M=% ®
hm= -2 @
9| L=rB
2| logu (586) = 1. 86 20T =80
=% 2
3| 1094 (100) < log. (5*x4) A=%r20
= IOﬂ.(S‘)*'loa,((‘) =3 (8)1(_’;')
= 2104a(5) + loga (4) = 80T om’
= 2(0.48¢9) + (0.420)
=1.3% (© 10| a(x+2) =30+
9((x+z\—z)= 3(x-2) +|
4 | Stax pis. occur when §/(2)=0 3(ﬂ= 3X-6+|
J.0k X=-3, X=1 and X=2 = 3x-5
£ (g00) = 2(32-9)
5| A = (x-10
6 2c-1] =k | (a) ,3x+Yy =6
2k-l=k  or 2k-l=-k (22X -3y=15 O
k=1 3k =1 °1X+39=|8@
k=% ®+0
k=l or k=t ® X =33
x=3
3| &’ - e Sub x=2 inko @
ry a: 2(3)-3y =15
- LL‘_ -Z’=‘i
L y=-3
=0_1’ SoA=3 and ‘5"3
- A 2
ST ®

Year |

.

| Page| 2 I

by 3-5x<2
-5x<-\
XS

(©) £(2) = (-2y-2(=2)+5
- 12
1) = (-2 +5
3 (4(2)-#2) = 3 (13-5)
-4

(d) 13 = (-4)'+ (1+4Y -2 (2-4) (2+4) o3 (60)
169 = X84l 40480+ 6 - 2(-16) (%)
=20+ 32 -2 +\6
= P+ 43
=121
A=l
However x-420 = X >4
Sox=N
2m+m=2 +m

(A\ 34m-z

B x>0

10-5
(C) Mas = 0-3
_ 5
-2 .
Passes throwaln C(-3,4),m=%
Y- (0 =$ (x-d)

+1= % (x+3)
3\,+§ =5X+18

5x-3y+12=0

)

@) 400=2%-
$0= T
ELEN

-fw)= -

‘1‘-! )
.

x4-1

()= -
~ ODD

© y-2--2¢
=-2e7+2

A+"x=0

(o)

lj‘-‘ZQ +2

0

passes

e — —

-H\rwab\ (0, 0)

- - - Y=

() log;(luo =2

2x+l=
2x+l =
22Xz
1:

5
25
24
2

-29.-
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| Page | 3 |

B = -3 (b) 800= @ +bx+C
= (z?n (0)= 16
= 16 = a(e) ' +b(0)+cC
A+ x=2 c=16
¥ =42 4(4)=0
=-b 0 = a(4)+ b(4) +16
SV (2,-6) O =lba+4b+16
(i) 1:-(-+)¢fm O=4a+b+4 ()
20 (2)=0
= 24]6 0= al2)+b(2) +1b
sodor A, X=2-T6 0=4a-2b+lt
0=2a-b+8(®
©0) H=7 O-+0
At T=32, H=6 0=6a+12
6= '3Lz h=-2
k=112 Sub a=-2 inb @
o H= 0=4(-)+b+4
(i) A+ T=10 b= 4
H=Te =14.2 .‘.3(1)=-2x‘+4x+|{,
A+ T=25
H= 25 =3.68 (O ) P
Ditfevence = 19.2- .63 _ o2
= 1].62 o R
= ] hous 31 min " C
2 z P
14 (a) -F(X)=.12+4—1 o) 6\ 1%
{1(1): h;no (e + 40 - (¢ +4%) N
. ::-0 2420 £ hF 1434 4 <XE-4X = G
R (i) P (dictorent colours)
= nh (2x+h+4) =P (R0) + P(&R)
= 2+ (0+ 4 - (T xE) + (X
= X+ 4 - _“g—r

-31-
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| Page| 4— |
151 (@) (1) £(x)=10X*+ bx-| [6](a)(i) 2sinB<-T3
(i) =2 v=e” sind= - &
w=3  v'=2¢" ra.Z= sin (—f‘)
£y =uv'+ vy’ =%
< ()(2¢) +(7)62) %l{*g_
- 21262x+ glz ezx
(i) w=5x  v=x+ 0=T+%, 2t-%
w=loX  v'=2x 8-%, %
§)= oy’ (i) 2c05*6-(0s8=0
v 030 (2¢056-1)=0
2 e+ (10 -(5x%) (20 os®=0 or 2cos6-1=0
(e+0* 0-3,% 0s0=%
10+ (X - 10X} ra.L= o5 (3)
T en) -z
(V) 400 = 325 - 4x7 T
£ = TX T+ 280" 0-%, or-%
S -2, 28 0=3, %
T 0- 3, %,
(v Y-uk ox £(9) (b) LHS = secx -cosx

£0) = - (0-)*(0+2) (0+5)
=10

x-iwk when £X)=0

0= - (x=D"(x+2) (x+5)

X=1, x=-2,%=-5

1

= Cosx — COSX
L cesx

= (OSX \

_ - cos*x

- CosSX
Sin?x

= cost )
N X

= SNt X Soex

= sinX +anXx

= RHS

-32-



Year I ‘ I

| Page | g

12 (ﬁ)(l) 1’—61+l"+ 4»9 +9=0

13- bx +\J‘+4«’ =-9
1‘-67(+‘1H5‘+44j+4—=—'1+'1 +4
-3+ (y+) =4

Cocendre (3,-2) and r=2

(i)

(b) y= (x+0)"
Y= 4(2+)Y ()

= g (2x+)
A+ x=-|

y= (2t +1)* = |
\,-z(u-\w) = -8
A+ (-1,0) = m=-8
\j-|=-$(x-(-0)
-8 (x4
-8x-%
= -3x -3

T‘hlv d
39/
4],

P(““E) Ouality | resds nessspagens)
_ 18,
607/-

"

()

=257

(2)G) A+ £=10
P=2500e

= 1344
(i) & = 2500 x- 0-036 €™
- _qOC-o 026t
A+ £=20
-90¢
= -43.3]..
dgdmma 44ymaums/’ear

(m) When P=25D
ZGD Zs.Doe:b «036¢

o | = e—O 0364

-0.036% = 1n(0.1)

n(o-1)
t = Zo.036

= 63.96
soafter b4 jears

-0.036(19)

-0.036(20)

(b) P(ml- feast one wins)
= |- P(MN VO\I\S)
= |- l(q X l—s

= ZlL

(© +(300) - (rx=z) +1
x-3 +|
= A-2
x-320
x23

-35-
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(1] (#) 3x*-2mx = -3
2 -2mL +3 =0
A=b"-4ac
= (-2m)- 4(DB)
= 4m’ - 36
e real soution => A =0
0= 4m*-36
0=m"-1
m*=19
m=+3

(1) 1094 (4x+16) - loga (-2) = |
|034 (_‘fLiLL} =

4X +1b '
> o7
4x416 = 4(x*-2)
= 4x'-8
4X-4x-24=0
X-x-6=0
(- (x+) =0
X=2 or X=-2

6 *
h
ygs

Fan(12) N ?hv'
BY = Tan (12)
= heot (12)

Gy * E
h
Y A

h
hn(lb)i AT
= TFan(16)
= hco+(16)
B
N
\‘p"b 1600
Y het(16) A

(et 12)" = (ot + (600"
2ot (2 - h2cott1b = (60D
W (cot?12 - cot*16) = 60D
. _ 600"
h = (ot*12 - ot [b
h?0
| 600°

" L\ =\‘ (ot*12-Cot?lb
=506.69m

20| (&) sindb-12 ws® =0

sind = I3 (os®

sin®_ _ T3 coi®
Cosé = ~coib

+and = I3
r.a.L = tan ()
= 60°
S
C
6= 60",
0 =60,

180 + 60°
240

-34-
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Year | | |

| Pagel + |

However (t,%ﬁ lies n
between 7 and T,

Je 2nd Qundmgk—
. +uw\(t) = - T

() Taming poing at (0,0)
= £(0)=0
= $'(0) =0
D=a+b(0) +C(0)+d(0)}
=0
/(A= b+20x + 342
0 =b+2c(0) +24(0)°
b=0

Y=+ dx’
Slyes 45" downwards
o (%,0)
= 4(3)-0

=
l GONY

() 4= 2sinx 0=c(3) +d3)
Goes Harvugln (&, 3) 0-%c+%
= A sz"ﬁz% 0=50C + 1254 O
T = 25 £00=2ex+ 3ax
Sin(t\=% "|=ZC(5£)+3A(%Y

6 -l=5c+24
? -4 =20c+ 354 @
m PP
e =l

-10=50C+181.5d ®

O-0

0 =-62.54

d=-01b=-%

Swp d= - 3 o

0=50c +125(-%

0=50cC -20

c-*%

lj=%7("—z4—,x3

or

3:0.411—0.14,;(’
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