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Instructions to students

This exam consists of Section 1 and Section 2.

Section 1 consists of 15 multiple-choice questions, which should be answered on the detachable
answer sheet

Section 2 consists of 4 extended-answer questions that should be answered in the spaces provided.
Section 1 is worth 15 marks.

Section 2 is worth 37 marks.

There is a total of 52 marks available.

All questions in Section 1 and Section 2 should be answered.

Unless otherwise stated, diagrams in this exam are not drawn to scale.

Where more than one mark is allocated to a question, appropriate working must be shown.
Exact answers are required unless otherwise specified.

Students may bring one bound reference into the exam.

Students may bring an approved CAS calculator and if desired one scientific calculator into the
exam.

A formula sheet will be provided.




SECTION 1

Question 1

Consider the function fwith rule f (x)= l++x+5.
The maximal domain of fis

A R\

B. R

C. (1,)

D. (- 5,00)
® [5%)

Question 2

The function f': [a,b]—> Rf (x) =4 - 2x has range [— 2,8].
The values of g and b are

A. a=-12, b=8
B. a=-3, bh=2
C. a=-3, b=3

a=-2, b=3
E. a=0, bH=20
Question 3

The graphs of v = £ and ¥=.x+2 intersect at two distinet points for
X

R
R

A.

B.

( i —1
-
E.

dz-]



Question 4

The transformation T : & — & is defined by

Wbl BT[]

The image of the curve v=«" under T has the equation

, .
A. yme 4]

Nl
C.  yme™'4l
D. y=el =]

E. y=2(e’H +1)

Question 5

The average rate of change of the function g(x) = \/tanix} between x =0and x = 4

A i
) 4
:
T
Aol
P i i
C.
B
I
D 443
) x
il
E d~ 3
) I
Question 6

For the function f: (—1,0) = R, f(x) = log,(x + 1) it is false to say that

70)-1

B. F'(x)>0forx<0

the graph of y = £ (x) is strictly increasing for x € (—1, )

C
D.  f'(x)=0 forxe(-1,)
E the function fhas an inverse function

J .
— 15



Question 7

The graphof y= f (x) and part of the graph of y = g(x) are shown below.

Y
A

t | AF

5| \

y=r(x)

The transformations that the graph of y = f (x) undergoes to become the graph of y = g(x) are

Al
B.

®

a dilation by a scale factor of 2 from the y-axis followed by a translation by one unit down.

a dilation by a scale factor of —E; from the y-axis followed by a translation by one unit down.

o

a dilation by a scale factor of % from the x and y-axis.

-~

a dilation by a scale factor of 2 from the x-axis followed by a dilation by a scale factor of %

o

from the y-axis..

a dilation by a scale factor of ~i— from the x-axis followed by a dilation by a scale factor of 2

o

from the y-axis



Question 8

The continuous function §: & — & has the following properties:

F(x)=0atx=1land atx=3
fx)<0forx<l
f'(x)>0forl<x<3and forx>3

It is true to say that the graph of fhas a

A. maximum turning point at x = |
B. minimum turning point at x =3

o stationary point of inflection at x = |
@ stationary point of inflection at x = 3

E. stationary point of inflection at x =1 and a minimum turning point at x = 3



Question 9

The graph of y = g(x) is shown below.

P <

The graph of y = g’(x) could be represented by

N ;

»
it

-

'
>




Question 10

If f(x)="h

.H.c@sw;»

(x + 2))then I '(x) is equal to

Hx
7' (2fx +1))
7(x

h' (x+2))

20+ U (x{x + 2))

20+ Dh' (2 + 1))

20+ Dilx(x + 2))+ 2(x + i (x{x + 2))

Question 11

The simultaneous linear equations

ey =G

22+ sy

have no solution for

A,

C

T

HE e o
=4
mME R\ [4]

mER\ [» 4,4]



Question 12

F(x) = 2005(2x) if 0<x<£:—

0 elsewhere

The value of a such that foaf(x) dx = 0.4 is closest to

A. -0.2
0.1
© o
. 0.4

E. 11.8

Question 13

If sin® (x) - ésin(x)= Qand xE [O,g} then

A. =0 only
#
B. I=— only
L&)
W
@ Iwblorym —
6]
b 4 1
D. r=llx=2 ory= 2
a 3
; 4 Sa
E. Tmlb, Xmm OF K= —
4]

Question 14

h a

Iffg(x)dx= 4 then f(3g(x)+ 5)dx is equal to
]

-7
17

S(a—-b)-42
5(a-b)-12
3Ha-b)-12

O
’ =



Question 15

The average value of the function y =

A f -%lugr{§]+3

xr+2

— 3 over the interval [1,3] is

' - 3 da
2C+2
3
|O%L("—‘*?’) -3 "’]l
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SECTION 2

| Answer all questions in this section.

Quesﬁon%
The graph of the function f :[II],%] —= K. f{x) =cos(2x) is shown below.

v
i

e

BN
b | A
v
=

-1t y=f(x)

a. Find f'(x).

4'(x) = -2 smn (2¢)

(1) awns.
1 mark

b. Find the coordinates of the point(s) where the gradient of the tangent to the graph of
v fi{x)is—1. i

= M-
Co-evds {h.'_'““—_; »E‘E' (‘S.—.,fi—i)
e <7 N o= o 8
() ams U) ane

2 marks
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A tangent to the graph of v = f(x) has an x-intercept of 7 3 anda y-intercept of \@Z 3
c. i. Show that the gradient of this tangent is — \/5 . (l) Cory ( a*"
MU
é)\/:g'ﬂ *'3) m HM%FJA*'J = —-‘/-‘B--—-ZI;—T;,3 = P %‘VC(,GQ b o
A - Vv viC
PR A ETEA) (1) rahonalusiie
\7 ] AZINCNA .,
( ) 0) = Bm+3, ~b
6 - 2 LETE]
=‘_@_3_'\T+3) H.ls’ﬂ ES! 'IT—!E
. T+7S T 5
ii. Using your answer to part a. find the values of x where the function fhas a gradient
of /3. =W21’=
. _ M*2==
Salumﬂ (y”(x)-—\fg (1) zku—é(nz,h;)
LY ——" —I -‘T 2.___ 3
Giver X = :g,:) 3 ) -
= =V3.
iii. Hence find the coordinates of the point of tangency.
_— _ = Ja3+3 —
2= Y = UE+3 _Jz
e = A

Pt. o} Yangenuy (;—E;i{) (1) ans .

2 | s
A+2+2 =Fmarks

Let g: 8 — R.g{x) =mcos{2x)
d. Find the general solution for x of the equation g({x)=1-5.

(éh I)'IT ne 2
A

(1 0)

2 marks
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Question §

The graphs of the functions f: (1, 00)-—> R, f (x) =2log, (x - l)and giR—>R, g(x) = x+ 1 are shown
below.

y=g(x)
y=f(x)
B X
a. Find the rule and the domain of the inverse function §'.
P)=g= & loge (x~V)
% %
_ﬁ" (‘JL) = | -+ £
i -
dom £'= ranp =R (1) rule
(I ) dlowr
2 marks
Consider the function /# where h(x)= glx)- 7 (x)
b. Write down the domain of A.
dom h = dom g N dew g () ans.
= (I, oo )

1 mark



C.

13

Find the value of x for which h(x) is a minimum. (You are not required to justify that the
stationary point is a minimum).

h(x)= x+l1- & '03&’_(*’0

h'(x>= l—éZx;C_J: (1) medtod
h'(x) = 0 -[—9-( MMIVMMJ
x = 3 () ans.
2 marks

Hence find the minimum vertical distance between the graphs of y = g(x)and y=f (x)

W(z) = 4— Rlog(2) vuus

(l) ann

I mark

Total 6 marks
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Question &,

Consider the function f:R— R, f(x)=e* (x2 - bx) where a and b are constants.

a, Find the value(s) of x for which f(x) =0.

X =0 P b
(1) aun.
1 mark
The graph of y = f (x) is shown below.
Yy
A
y=f(x)
— > X
2
!
e

Explain why @ =<1 and b=2.

howm qva.!ol'b x-wts at 0,2 - Fon fwwt (2)

b=
Pt. (1,- &)
A _ a
- s =" (1-2) () a
~ 5 =~k b
eL = —| s hown
s

2 marks
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Find the range of /. Express values correct to 2 decimal places where appropriate.

ranf = [“0'4'19) o)

(V) notakeu
(I) Values
2 marks
Find the maximum value of ffor xE[— 1,3].
Max value 1& O3e.
(l ) anp
I mark

Show that at the point on the graph of y = f (x)where x =4, the gradient is =2«
! == - Z = 5
(1) = X (-X+4x-2
4+'(4) e * (—|b+|6—,7.>
- ~
= T e show
S
()

(I

1 mark

Find the x-coordinates of the other points on the graph of y = 7 (x) where the gradient is

-2~ Express your answers correct to 2 decimal places.
A | = —— - 4
Solviaa  +'(%) = — Qe
NS
gives x=4, 6.-56,5:87

<. Oder pts . have 2 valwes G) ans
0'56 a S'g7 1 mark
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g. Find the y-intercept of the tangent to the graph of y = ¥ (x) at the point where x =4,

Ea(“'VI- of -\-u.u%u,d/ o
Y- e Y= —2e™ (»-4)
(o7 equivaj_ujc)

When >t =0, y = T S
- . ___ &
8-!\-4{: w lbe ™% ov (o) 6 e +)

2 marks

(l ) Q.Crl'vl i Total 10 marks
1) onms.
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Question 4

The cross-sectional view of an earth moving machine at a mine is shown in Diagram 1 below.

/' mouth of bucket

vk— bucket

‘L wheel

Diagram 1

Eight identically sized buckets; in which the earth is collected, are attached svenly around a wheel
that turns anticlockwise. The mouth of the bucket is a straight line of length I metre.
Diagram 2 below shows the wheel, with centre located at O(0,0) on the Cartesian plane, and two of

the buckets. The mouth of both of these buckets is running vertically; that is, along the y-axis.

H“) =w(a) ¥

F -3

3 — y=f(x
2
K / ymw(x)
) Ez > B X Gmmﬂd. level.
\2
y=gx) —" -3

Diagram 2
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The right hand edge of the top bucket can be defined by the function
filoal> R fx)=-2x* + (V3 -1+ 3.
The edge of the top half of the wheel can be defined by the function

w:[— 2,2]—> R, w(x)= 4-2*.

a. Find the value of a. )
Pt. o4 h+" of f(x) (¥ 149’(1) w w=a.

So[uin% é(x) = ua'(vc) afuﬂep = |

a = |
0)
1 mark
The left hand edge of the bottom bucket can be defined by the function g.
b. i. Write down a sequence of two transformations (excluding rotations) that map the

graphof y = f (x) on to the graph of y = g(x).
R&éﬁ M x ax|s *Fuﬂawdiﬂdf

Reg" g axis
J U v
v Ulice Vversoa

F

-Va.,u.od o
ii. Hence find the rule for g.

F(x) = —f£(-2) (1) medtused
()= Qx4 (F-)%=3 () ans.

iii. Write down the domain of g.

MM’% -~ [—I)O] (l) ans

= 2+ 241 =5 marks
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i 2. Also, the unit omeasureelt in Dia
bucleet defured gy d[’c)

c. i. Find the value of x for which the height of the maehine above the ground is a

d'('?('>: o (‘) deriv=0

Solving gives x= V3-) () ans.
o U -

gram 2 is the metre.

ii. Hence find the maximum height of the machine above the ground. Express your
answer in metres correct to 2 decimal places.

Mok heigie = § (D) + 5
& 307 =5 (1) aus.
wl-rl-}marks

i

d. Hence write down the range of the function £

ran -F = ZUB—:,S'D'?]

(1) vetaken
(1) values

2 marks
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The functions f'and w are shown in Diagram 3 below.
The cross-sectional area of the top bucket is bounded by the y-axis and the graphs of y=f (x) and

y=w(x).

ii.

3 =252+ (3 -1)x+3
top bucket-..__* P el /(%) ¥ Jx+

2

/ w(x) =4 -x?

Diagram 3

Write down a definite integral that gives the cross-sectional area of the top bucket

I (+e0—w(o) du

shown.

O

/ r—-""""_'\
or J 2+ (V3-1)x+3- u+~—x J A

b) M~l-egvam-0(

Hence find the cross-sectional area of the top bucket.

Avea = _L: (4—(%) — wi) da

/..EJ_-—_U_;\ sq.m}‘-s (l)a.u\&
\e il . ' 241 =3 marks
Total 14 marks
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Multiple Choice Answer Sheet

NAME :
Question No.
1 A B C D
2 A B C D
3 A B C D
4 A B C D
5 A B C D
6 A B C D
7 A B C D
8 A B C D
9 A B C D
10 A B C D
11 A B C D
12 A B C D
13 A B C D
14 A B C D
15 A B C D




