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Section |

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

1. The period of f(x) = 4 cos(zgﬂ) + 1 is:
A 2

3
B. 2

2
C. 3
D. 5

2

2. If f(x) = Z_; then the vertical and horizontal asymptotes are respectively:

AL x=-2, x=2,

Il
|
[N

B. x=-2, x=2,
C. x=-2, x=2,
D. x=-2, x=2,

R e
Il Il
S

3. The graph below shows the relation y? = x — 1. What type of relation is it?

one-to-one
many-to-one

many-to-many

o N w »

one-to-many

4. The 7" term of an arithmetic sequence is 45 and the 11 term is 77.
Find the first term (a) and the common difference (d).

A. a=-3andd =8

B. a=3andd =8

C. a=8andd=-3

D. a=8andd =3



5. Part of the graph y = f(x) of the function fis shown:

Y| 1100
327
y=7r
-3 1 |1 x
-2 |
(-2,-9) Not to scale
f'(x) <0 for
A x€(=3,— ) U(1)
100
B. X € (—9, ?)
C xe(-27)
D. x€(—w,—2)U (5, )
in 3
6. Find the derivative of €
A e3x cos 3x
B. go s 3x(sin 3x + 3x cos 3x)
C ex sin 3x
D. ¢ *™*(sin3x — 3x cos 3x)

7. The graph of a function f is obtained from the graph of the function g with rule g(x) = v2x —5
by a reflection in the x-axis, followed by a horizontal dilation from the y-axis by a factor of %

Which one of the following is the rule for the function f ?

A. f(x)=+5—-4x
B. f(x)=—x—-5
C. f(x)=vx+5

D. f(x)=—V4x -5



8. The discrete random variable X has this probability distribution:

X 0 1 2 3
P(X=x) a Ja Sa Ta

The mean of X is:
1

A =
16
B. 1
c. =
16
p. ¥

8

9. The difference in intensity of two sources of sound P; and P, is defined

to be 10 loglo(%) decibels. How much louder is a sound of 112 dB than a sound of 80 dB ?
2

A. 32times

B. 1585 times
C. 25times

D. 3.2 times

10. How many solutions does 6 cos 2x = x for 0 < x < 2m have ?

(note: graph below shows y = cos 2x)

y
1
¥ =cos2x
. o
™ 2m:
-1
A1
B. 2
C. 3
D. 4



Section II:

Instructions

Question 11 (1 mark)
Factorise 2x? + 5x + 2

Question 12 (2 marks)

Rationalise the denominator:

Question 13 (3 marks)

Short Answer

Answer the questions in the spaces provided. Sufficient spaces are
provided for typical responses.

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

Extra writing space is provided at the back of the booklet.
If you use this space, clearly indicate which question you are answering.

Find the following integrals:

@ J

1-2x5

X

dx

1
2 2

3—/2
2



(b) [(3x + 2)* dx

Question 14 (3 marks)

Differentiate the following functions:

(a) y = 35x+2
X
(b)) ¥ =10

Question 15 (1 mark)
Write down the domain of g(x) = log,.(x + m)



Question 16 (3 marks)
Solve 2log, x =log.(2x + 3)

Question 17 (2 marks)
Solve the inequality x? > 3x + 18

Question 18 (2 marks)

e3s
Find [~ ~dx



Question 19 (4 marks)

Three towns, 4, Band Cform a triangle.

Town A4is 80 km from Town Zand Town Cis 40 km from Town A4 as shown below:
A

40 km
80 km

B

The bearing of Town B from Town A4 is 130°. The bearing of Town Cfrom Town A4is 240°
(a) Use this information to find the size of ZCAB, and hence find the area of the

triangle formed by the three towns to the nearest square kilometre.

(b) Using the cosine rule, find the distance between Town Fand Town (; to the

nearest kilometre.



Question 20 (3 marks)

(a) Given f(x) = V4 — x? complete this table of values, correct to 3 decimal places.

X 0 0.5 1 1.5

fx)

(b) Use the Trapezoidal rule, with four sub-intervals, to estimate the value of

j\/4—x2dx.
0



Question 21 (7 marks)

For the curve: y = x3 —3x2 — 9x + 4

(a) Find any stationary points and determine their nature.

(b) Find any points of inflexion.

10



(c) Sketch the curve, showing all main features.

11



Question 22 (2 marks)
Find the exact value of cot 8 given that cos & = 0.6 and sin8 < 0.

Question 23 (3 marks)

A geometric progression has 5t term 9 and 13t term 59 049.

(a) Find the first term and the common ratio.

(b) Find the 19t term.

12



Question 24 (5 marks)
The number of bacteria in a culture can be modelled by B = 120 000 e%**

where t is the time in hours after the experiment started.

(a) How many bacteria are there after 6 hours have passed?

(b) How fast was the culture growing after 6 hours?

(©) What was the average rate of increase over the first 6 hours?

(d) How long, in hours and minutes, will it take until the number of

bacteria doubles?

13



Question 25 (5 marks)

In an experiment, 2 balls are drawn at random and without replacement from
an urn containing 4 red balls and 6 black balls. Let X be the number of red balls selected.

(a) Complete the table below:

Outcome RR RB BR BB
X 2 1 1 0
p(X = x) 2
15
x.p(x)
XZ

(b) What is the expected number of red balls drawn?

(c) What is the variance, V(X), of this distribution?

14



Question 26 (4 marks)

Yy

V=5 X

N _— v=1+3 cos x

The diagram above shows the graphs of y = sinx and y =3 cosx, 0 < x < 2m.

The second point of intersection is labelled B.

am —/3
(a) Show, using any appropriate method, that B has coordinates (?n , T\/_ )

(b) Find the exact area of the shaded region.

15



Question 27 (3 marks)

X

51

The graph shows the displacement of a particle, moving in a straight line, over the
first 7 seconds of its motion. S; and S, are stationary points,and I; and I, are
inflection points.

State the times, or periods of time, for which:

(a) The particle is stationary.

(b) The velocity is negative.

(c) The acceleration is positive.

16



Question 28 (4 marks)
Consider the graph of y = f(x) shown:

y (1,3)

y=f

J

(29

(a) Use the space below to sketch the graph of y = f'(x)

(b)  Find the area bounded by y = f'(x) and the x-axis.

17



Question 29 (4 marks)

For events A and B from a sample space, P(A|B) = % and P(B) = %

(a) Calculate P(ANB)

(b)  Calculate P(ANB) where A denotes the complement of A.

(c) If A and B are independent, calculate P(A U B)

18



Question 30 (2 marks)

3x
x2+e

d
The gradient of a curve is given by d_ic] =

The curve passes through (0, 2). What is its equation?

Question 31 (3 marks)
Iff(x) =v2—x and g(x) =+/x, then

(a) Find the rule for the composite function f o g

(b) Find the domain of f o g

19



Question 32 (2 marks)

Given the graph of the function y = f(x) below, with turning points as shown,
sketch the transformed function y = 3 f(x + 2) — 4. (x-intercepts not required).

y
(0,6) |

¥y=f(x)

(—4-7)

20



Question 33 (5 marks)

(a) Differentiate y = log, (cos x) with respect to x.

(b) Sketch y =tanx for0 <x < %

(c) Hence, using parts (a) and (b), find the area bounded by y = tan x,
the x-axis, and the line x = g

(leave answer in simplest exact form)

21



Question 34 (3 marks)
The diagram shows y = f'(x), the graph of the derivative function of y = f(x).

Yy
y=rx

| -4

(a) Explain why there is a horizontal point of inflection at x = —2

(b)  Giventhat f(0) = 2, sketch a possible graph of y = f(x).

22



Question 35 (3 marks)

Find the equation of the normal to y = xsinx at the point where x = g

Question 36 (2 marks)
(a) Sketch y = |x| —1 and y = 2x + 2 neatly on the same number plane.

(b) Hence solve the equation |x| —2x =3

23



Question 37 (4 marks)

One half percent (0.5 %) of a country has a certain viral disease. A testis developed for the
disease. The test gives a false positive 3% of the time, and a false negative 2% of the time.

(a) Show that the probability that Andy, a randomly selected person, tests
positive is 0 - 03475 2

[Hint: in this question, let D be the event that Andy has the disease, and D be the event Andy
does not have it. Let T be the event that Andy’s test comes back positive.]

(b) Andy just got the bad news that his test came back positive.
Find the probability that Andy actually has the disease. 2

24



Question 38 (5 marks)

The diagram below shows a sector of a circle of radius r centimetres. The angle at

the centre is 6 radians, and the perimeter of the whole sector is 8 cm.

8
(a) Show that r = 770

(b)  Show that 4, the area of the sector in ¢cm?, is given by

326
T (0+42)2

25



(c) fo0<6< g find the maximum area of the sector, and the value of

0 for which this occurs.

End of examination

26



Answer sheet for Section I

Mark answers to Section I by fully blackening the correct circle, e.g ‘@”
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Section II: Short Answer

Instructions e Answer the questions in the spaces provided. Sufficient spaces are
provided for typical responses.

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

e [Extra writing space is provided at the back of the booklet.
If you use this space, clearly indicate which question you are answering.

Question 11 (1 mark)
Factorise 2x2% + 5x + 2

Question 12 (2 marks)

2

Rationalise the denominator:

3—/2 2
=2 3442

i

sesEEEaRE ANy

A'__'-—_---—
q-z

HA

Question 13 (3 marks)

Find the following integrals:

@) f 1-2x5

dx 2

X

&Y

AL




(b) [(3x + 2)*dx

Question 14 (3 marks)

Differentiate the following functions:

35x+2

(a) y = gx.rz_

LR CTRTT]

/ = . .

Question 15 (1 mark)
Write down the domain of g(x) = log.(x + )

V) L d
L
.




Question 16 (3 marks)

Solve 2log, x = log.(2x + 3)

2427 (2D s

x¥-2x -3 =0

Question 17 (2 marks)
Solve the inequality x? > 3x + 18

T R B O e—e——

Question 18 (2 marks)

Find f —dx
[ e "]

W/ ' 5 ﬁw’

= 5:(3 - 510

-
-




Question 19 (4 marks)
Three towns, 4, Band Cform a triangle
Town Ais 80 km from Town Band Town Cis 40 km from Town A4 as shown below

A

40 km
80 kim

B

The bearing of Town B from Town 4is 130°. The bearing of Town Cfrom Town A4is 240 °

(a) Use this information to find the size of ZCAB, and hence find the area of the
2

triangle formed by the three towns to the nearest square kilometre.
= /IO

LS CAB = 240" —J30 = Jlo

 Area AABC-

=/5‘°3 508198 e o
s

/ A&aref‘f' k"‘)

—
—

(b) Using the cosine rule, find the distance between Town Band Town C to the

nearest kilometre.
402 +. 80"~ 2(o)(%0) cos/O.

IOIS’Q' 428/? 2..-
/oo ‘7‘{022.'1

u

n-

L e




Question 20 (3 marks)

(a) Given f(x) = V4 — x2 complete this table of values, correct to 3 decimal places. 1

X 0 0.5 1 15 2
u& 2 [-936 | [-732 | [-323 o \/

(b) Use the Trapezoidal rule, with four sub-intervals, to estimate the value of

2
Iﬂdx. ,
: h: width sub-in ftnm/ = 05




Question 21 (7 marks)

For the curve: y = x3 — 3x% —9x + 4

(a) Find any stationary points and determine their nature.
/

3
31:327"5"'7)3 ”: R

" xrs R EERN AR AR ENRE
=23 Y=g Y
A¢[323),3 = 4fsN)=p o -

/DCQ/ MH'HMUM

Xzl

2 B0
A% () q) 9 é[—/ :)-—/z<o_

P /oCa// ALK IAUM

NG N

(b) Find any points of inflexion.

2

10



(c) Sketch the curve, showing all main features. 2

|\

~23% -1

11



Question 22 (2 marks)

Find the exact value of cot 6 given that cos® = 0.6 and sin8 < 0. 2

6059'05=3/57C°5ﬁ>02v5mt9<°@‘f

-

irtonp <o.

: e
. . o = Fs- - i
i SR E = ol g0 22 =3 [
S o L 4

Question 23 (3 marks)

A geometric progression has 5t term 9 and 13t term 59 049.

(a) Find the first term and the common ratio. 2
I-r

N - SO0 1 O RO DO
R e O] st ———————

. )
"aw LR R RN Y ]

SN

(b) Find the 19t term.
Ta‘ar'gz’%‘@)’g(w?}ﬂ),g
—3%

NRER AN

12



Question 24 (5 marks)
The number of bacteria in a culture can be modelled by B = 120 000 ¢%4¢

where t is the time in hours after the experiment started.

(a) How many bacteria are there after 6 hours have passed? 1

oi1)b
5”2000069" {20000 0" r

fu

(b) How fast was the culturebgrowing after 6 hours? 1

e
4B :O‘f*/zooooef JE M8 000 o° )

e AB?
W"f",‘;@“

(c)  What was the average rate of increase over the first 6 hours? 1
(-4

: averagzmﬁ””?&/-’loow

T

(d) How long, in hours and minutes, will it take until the number of

bacteria doubles? 2

SENA RS AN R RN ||||6l‘l;:tltl||| AR AR AR NI RN AN NI RO AN R R AN R NN R R A RN
240 o000 = /20 ovo e
4{7
) 6/0 2

/t‘ ’L"Z "5' / 732 6"7 e O //

) Iwuu T ming. [maMT min-))

13



Question 25 (5 marks)
In an experiment, 2 balls are drawn at random and without replacement from
an urn containing 4 red balls and 6 black balls. Let X be the number of red balls selected.

(a) Complete the table below:

Outcome RR RB BR BB

X

—
Uy
o

p(X = x)

-*
o
)&
i
|+
S o
0\
whH

sn\'u)

x.p(x)

XZ

S I IS
s
NE
B

w0
~ |3

(b) What is the expected number of red balls drawn?

= __.‘.t-— 4 . S = A4 +0 = /

1

(c) What is the variance, V(X), of this distribution?
2 hd L ’ ﬂ— P . -L
WEGDE Mt g t e 0 -

~

14



Question 26 (4 marks)

Yy

. /
V=8I A g /

At Y ye=v3 cosx /
! F 4

The diagram above shows the graphs of y = sinx and y =+/3cosx, 0 <x < 2n
The second point of intersection is labelled B.

am —/3
(a) Show, using any appropriate method, that B has coordinates (?n ] -2—\/_ )
==

B Ades on Sinx and on P

Uee 4n-

ALT : Stnoe= 3 dosx
1_|- EEEEENEE IlwlIII..ﬂ.II"..IIIll.'IIlIlIllll!llllll
#R, . .Sin T8 ZoSin g = =z L Fazs B
c"...’.?.k.

Basdr - B g

(b)  Find the exact area of the shaded region.
4

M
Acta = fssmwﬂ‘x B f?wfﬂ"“jl
Y,

anes ......................,tgr. TETLL L LILL .......'l.s-ii_-_.. R R R NN R R R AR AR SR AR R RS
NS LIRS

)
M-
P
-
N

- -3 o x
= g+ 373 ::unn‘J.
15
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Question 27 (3 marks)

1 o il ‘M-\ ™~
x\‘.\
AN \:‘ 1 ) ‘? i
1 2 3N, 4 5 6 -

The graph shows the displacement of a particle, moving in a straight line, over the
first 7 seconds of its motion. S; and S, are stationary points, and I; and I, are
inflection points.

State the times, or periods of time, for which:

(a) The particle is stationary.
Pttt A2S)

/

(c) The acceleration is positive. 1
A~ oA t lonecankt
16

(b) The velocity is negative.

. #

=



Question 28 (4 marks)
Consider the graph of y = f(x) shown:

y 1,3)

/\
/ y=Ff
|

(2-31

(a) Use the space below to sketch the graph of y = f'(x)

Y =f'(*)

~2 |

/ S 118
v

(b)  Find the area bounded by y = f’(x) and the x-axis.

shapt

'f.fﬁﬁfiﬂ};;;{'.};f.}f.fjﬁ'.f;(f'.ﬁ'ﬁ'}Z;}f'.%'.;Z.:.f.fﬁ"jﬁ'.f.f.f.ff.f.f.f.ﬁ.ﬁf:ﬂfjﬁfﬁf.f

B
Ino &

1
;l
N :
1§

17

= 4



Question 29 (4 marks)

For events A and B from a sample space, P(4|B) = % and P(B) = §

(a) Calculate P(A N B)

PlAN e) (A e) P8
=3

"'"ﬂff.ﬁfIifﬁﬁﬁIf:fffﬁﬁffﬁﬁ:iﬁfﬁﬁﬁﬁfﬁfﬁﬁfﬁfﬁfﬁfﬁﬁﬁﬁﬁ:ﬁﬁﬁ:ﬁf :

(b) Calculate P(AN B) where A denotes the complement of A.

Egemﬂe) . fzs) - PCMB)]

(c) If A and B are independent, calculate P(4 U B)

) fﬂ%wwqmm‘)”’(ﬂg)-i v/
ARV - ey E) —rfaos)
.3 4 i

\vx
<

18



Question 30 (2 marks)

The curve passes through (0, 2). What is its equation? 2

Question 31 (3 marks)
Iff(x) =vV2—x and g(x) =+/x, then

(a) Find the rule for the composite function f o g 1

(b) Find the domainof fog 2

e negd xzo (o JZ)  and aleo  2-Nx so -

€. X320 and X <2 .4 oy < i,

449

[oDiogzty N

19
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Question 32 (2 marks)

Given the graph of the function y = f(x) below, with turning points as shown,
sketch the transformed function y = 3 f(x + 2) — 4. (x-intercepts not required).

y
0.6)

y=r

_ . F2 4)
- -2 : /
(0,4) Frans forma fo ;Cs 3/6)-9 = 1Y

= -—é “ éé —2() *
(4, =) Antforms 72 ; 3()-f = 725 |

N




Question 33 (5 marks)

(a) Differentiate y = log, (cos x) with respect to x.

/_. )

(b) Sketch y =tanx for0 <x<Z

AY

l
[
(
|
L
l’“"’:l |I
/A
(| —P%
T or T
4 3 |2
|
'.
\ |

(c) Hence, using parts (a) and (b), find the area bounded by y = tanx,
the x-axis, and the line x = g
(leave answer in simplest exact form)

A4 .
o
i
g
|
llllllllllllll Oulrnoll
Y 3
.............. > TR
3




Question 34 (3 marks)
The diagram shows y = f'(x), the graph of the derivative function of y = f(x).

y
y=['(x
-2 -1
. x
\ Mg
/ -4
(a) Explain why there is a horizontal point of inflection at x = —2 1

'4'6 Xzo2 b0, 'E‘S*‘Lﬁ"maﬁpw/ﬂ‘
f”/x) 2.0 W\%/f 97’:‘)— & (72)<o on HJM' /

mje in mcmb (Am“mﬁl)focwf % ,HJC(LM&M -

ALT ! mop,rx-zbum mmb«aﬁ\m@

( F5). e R )

’

(b)  Giventhat f(0) = 2, sketch a possible graph of y=f (x). 2
1Y

o horiz: infle yion
ah x=-2

e minimum

-fww“y,o'/' at 2=1
] 9rllt/f> 2

'SW‘

g 3 V%

22
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Question 35 (3 marks)

Find the equation of the normal to y = xsinx at the point where x = g 3

. / '
Ve

....2_...............2................................... i

¢

;Z FoSn 2L = T
/

At
Q«.\é{ i 5”.1; . i‘:’c‘ﬁ
2

A

= -y + T
EEEEE AR NN R AR Iﬁlz.l EREEER EEN S

Question 36 (2 marks)
(@) Sketch y = |x| =1 and y = 2x + 2 neatly on the same number plane. 1
Y

7
3.,2914—2-

TZ>

(b) Hence solve the equation |x| —2x = 3 1

x.lmj_; 21+L

_"_Jo Jo/,whow w-ub( b.a wihee 3{.4{31@ wq‘crﬂ-u/f m‘(xx,j @) /

23



Question 37 (4 marks)

One half percent (0.5 %) of a country has a certain viral disease. A test is developed for the
disease. The test gives a false positive 3% of the time, and a false negative 2% of the time.

(a) Show that the probability that Andy, a randomly selected person, tests
positive is 0 - 03475 2

[Hint: in this question, let D be the event that Andy has the disease, and D be the event Andy
does not have it. Let T be the event that Andy’s test comes back positive.]

PG R kD)t (T ]B) ).
=""ﬁfffé}ﬁ%%ﬂ%}ﬁﬁ{%}{%}ﬂIﬁ{Iﬁﬁfﬁﬁﬁé{ﬁ}I%éfﬁ%jfZéf}fﬁ%%%)

AR A

V%

(b) Andy just got the bad news that his test came back positive.
Find the probability that Andy actually has the disease. 2

F(D}T) = LOPOT) Lz sk (rnp)

PCT). f’é‘r)

""%c—rm 53
PCT)

23‘618) (2:999) oo

0' 03’1* 9—5

e

24



Question 38 (5 marks)

The diagram below shows a sector of a circle of radius r centimetres. The angle at

the centre is @ radians, and the perimeter of the whole sector is 8 cm.

(a) Showthat r = %. 1
2!‘ '}- r-@' :”g
= = g
"‘( 240 ) o S, vl /
246

(b)  Show that 4, the area of the sector in ¢m?, is given by

=
-

320
(60+2)2

A ir@-’z"@%)'? -E Garey

(Q+@}

s w{ /
@.+9) =

O —

25



(c) fo0<6< g, find the maximum area of the sector, and the value of

6 for which this occurs. 3
S (o) sr - Gae)2fe) T

ek, S | i 32[en) S sd8(ery) =0
5..32(00)(2-0) =0

i8I B2

bt oce S o fhose bott lie owhile Ne

Ioomblc raMJe % 0.

SR M0 noed o Neok fhe. tndovts, O and B 1

B e R . e S

iﬁfiﬁé?.%fffié}:ﬁ%;flﬁfffZE{fi"'"5"5?5@"”"'"f"'ﬁ'""7""'**'""Ifﬁ:ﬁff:ﬁﬁﬁfﬁ:ﬁfﬁ

End of examination
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