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SECTION A — Multiple-choice questions

Question 1

The period of the function y=2tan [3%) is

A B
4
B.
4
@ 1
3
p. &
2
-
3
Question 2

The function with rule f(x)=(x~-1)" has a range of [1,).

The domain of f'could be

'o x € (—,0]
B. X € (—»,0)
C. X €(2.0)
D. xe[0,2]
E x e (—0,0)u(2,0)

Question 3

The graph shown has the equation

[ x—2,x>0
—2x—=2,x<0
Zx =221
—2x—2,x<0

{
{x—Z,x>O
{
{

—2x—1,x<0
x4+ 2,630
—2x—-2,x<0
x—2,x>0
—x—2,x<0

m:o.w@

v b~ b e 52
Il




Question 4

The graph of the function g is shown below.

})
¥\
y=g(x)
a Dl o

The rule for g could be

g(xy=-x(x+a)x+b)
g(x)=—x*(x—a)x-b)
gx)=x(x-a)x-b)

A,
B.
C.
o) =3 (x—a)x—b)
E.

g(x)=x*(x +a)(x~b)

Question 5

2(x-1 x4 5
If—(—3—~2 — = = g then x equals

A, 5

|2 vl

W b2
—t N




Question 6

Let f:]0,a]— R, f(x)= 005(2[x+ ED .

If the inverse function /' exists, then the maximum possible value of a is

: 6
B il
' 4
C i
3
D E
' 2
5 22
' 3
Question 7

A possible equations for the graph shown is:

A.  y=2Vx-3+1 ¥
B. y==2Vx-3+1 A

T y=vx—-3+1 }

(D) y=—Vx-3+1 B \
E. y=-—2vyx—-3+4+2 0| '
Question §

: 1 :
The tangent to the graph of y =log,(ax), a >0 at the point where x =— has a y-intercept of
a

@ -

C. 0
D. 1

E. a
Question 9

If x3 — 5x% 4+ x + k is divisible by x + 1, then k equals




Question 10

The gradient of the curve with equation vy = sin(2x) + 1 at (0,1) is:

A. 1
B. -1
el 0
o) 2
E. -2

Question 11

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

(p.f(=p)) =700

/

[

0

@7 (@)

The graph has stationary points at the points where x=-~p and x=g¢.
The largest interval for which the function fis strictly decreasing is

A x=(-m-p)
B. xe(-pg)

@ x € [-p.yq]

b. x € (0,q)
E. xe[0.4]

Question 12
The inverse function of g:{Le) = R g(x)=vx—-1+2 is

g -2 R g (x)=(x+2) +1

g”' [Leo)-> R, g"}(x)=(x+2)2—1
g [2e) R, g () =(x+2)7 ~]
iLew)s R g () =(x=2) +1

A
B
C
D. g
@ g2 >R g (x)=(x-2) +I

%




Question 13

If £:[0,2m] = R where f(x) = sin(2x) and g: [0,27] where g(x) = 2sin(x), then the value of
3m, .
f + s

A. 2
B. 0
C -1

Question 14

For f(x)=¢"—2x . the average rate of change with respect to x over the interval [0,1] is

A. e—1
e—2
©
p. &t
2
E. ]
e—2

Question 15

A possible equation for the graph shown is:

| "

9 —
B. y+3=xl?
C. y—3=$
D. - I:ﬁ

&) y=5-3

Question 16
4 4
Ifj.] f(x)dx =6find L (5-2f(x))dx is equal to

B.
C.
D
E
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Question 17

The simultaneous linear equations ax+3y=a-3 and 2x + (¢ +1)y =—1 have no solution for

a=2

@ a=-3

C. a € R\V{-3.2}
D. a=2anda=-3
E. ae R\{2}

Question 18

If g(x+2)=x"+3x+7, then g(x) is equal to

A. X" —2x

B. X

v - x3
X -x+5

E. M +x—1

Question 19

Consider the cubic function g: R—> R, g(x)=ax’ +2bx> +x+ 5. where a and b are positive constants.
The graph of g has more than one stationary point when

A. a< Ll

B. a>—§mbm:~
4

© ot

o< —
3

D a> ]
3

E. a> 2\/}5_




Question 20

2 2 x -1 0f«x 0 .
The transformation 7: R~ — R~ Tﬁx D = { }E :j -{ 1} , maps the graph of the function fto the
2 J:‘ —_

graph of the function y= Jx.
The rule of /'is

A Flx)=—x -1

f)=v=x+]
f@)=Vx-1-1

D fxy=—Jx+1

A e ]

C.
E.




SECTION B

| Answer all questions in this section.

Question 1 (8 marks)

Let g:R >R, g(x)=é(x2 —1(x-5).

The points P(4,-3)and 0(0.a) lie on the graph of g where a is a positive constant.
The graph of g and the tangent to the graph of g at the point P(4,-3) are shown below.

y
F 3
y=g(x)
(0, a)
pall ™ o
0 :
P(4.-3)

a. Find the value of a. 1 mark
o z )
al(D= =(o=1)(0-5) = |
(-
o= |

b. For the tangent to the graph of g at the point P(4,-3). find

i. its gradient 3 1 mark

L
' (4) = 5
fsd
iii. its equation. 1 mark

L,f- “5 = %(1’%3

EaB = ala="
O Tx 3

—_—
—
—
=

<
~—J

Y
N




c.

10

Find the distance PQ. Give your answer m the form by , where b and c are positive integers
2 marks

UW\S ) (=3

A (4-0) 4 (-3-0)*

a =
= E—L

= 452

Find the area enclosed by the graph of g and the tangent to the graph of g at the point P(4,-3)
3 marks

! 3(@" (_%“isé>> A x
/ = Waiel
// O quuaf‘e_ <

/?Aese volues q%m
L(x=)(xsY= T 9 2=
A, = Lf-
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Question 2 (12 marks)

The stock market value of two stocks, Foolsgold and Gold Inc., are modelled respectively by the functions
!

£:[0.60] > R, f()=¢ 2 +10

and g [0.60] > R,g(!) :1‘e-E +6

where f'and g represent the value of the respective stocks, in dollars, # minutes after the opening of trade on
a particular day.

The graphs of the functions are shown below.

Y

\__&__:
30 60 » [ (miIns)
a. Find the values of  when the values of the two stocks were equal. Give your answers
correct to three decimal places. 2 marks

f(ﬁ?aj({ﬁ So\ve 1\@* ;s
I Th e = 30.86

b. Find the maximum value of the Gold Inc. stock during the first hour of trade. Give your answer to
the nearest cent. 2 marks

a'(+) = o v 2D

Ko
Kj(__@.@) — [336*
. Mowe Value (s §1(3:36
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€ Find the average value of the Gold Inc. stock during the first hour of trade.
Give your answer to the nearest cent. ’ (e ) 2 marks
R & L.
Ava alue = o (n \3( -
u &£ 13y
d. During the period when the value of the Gold Inc. stock was greater than the value of the

Foolsgold stock, find the value of # when the difference in the values was a maximum.

Al)= a(£) = £(¢)
o{lcﬁ) =i ) Dlve {6/ @t
=gt

3 marks

!

The graph of the derivative function g'(1) = {1 = QLOJGE’ t €(0,60) is shown below. The graph has a

minimum turning point at the point (p,—e™) where p is a positive integer.

.

PR — P [ (mins)

-0.5}

e. i. Find the value of p. 2 marks

=40 . p= HO

ii. Hence find the value of the Gold Inc. stock when the rate at which it was decreasing was a
maximum. Give your answer to the nearest cent. 1 mark

Sodd dervessing Moy wMew =4O
J
a(4o) o T4
-/
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Question 3 (17 marks)

a. Part of the graph of the function g: (—4, ) — R, g(x) = 2 loge(x + 4) + 1 is shown on the axes
below.

O S B e
I

L=15) | | (=10} 3 | 1 &5

¥ cHS/! LIUNS, NP S N N N A

([
I
]
1

——
|

l
|
|l<
1

NS EREEE

i Find the rule and domain of ¢!, the inverse function of g.

3 marks

U= Z(Oﬁe (c+) + | &M@VD P J mverse

A oge(y +4) + |
£ 00 - \
& =, Domauin . HR__

X =
|
o

ii. On the set l?@xes above sketch the graph of g'. Label the axes intercepts with their exact

values. AS Lo .

3 marks
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iii. Find the values of x, correct to three decimal places, for which g' (x) = g(x).

4_‘(3‘0 = sy olve AL~
v w = ‘

2 marks

x="33494 of x= 5503

Calculate the area enclosed by the graphs of g and g . Give your answer correct to two decimal
places.

A C —_— C C o{ _—
5~3-‘1u+...,_ (3(‘7) S, (93> ble —_—

ea = SA-63 SCLuta,fe TOS m
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The diagram below shows part of the graph of the function with rule

f(x)=klog.(x + a)+ ¢, where k, a and c are real constants.

*  The graph has a vertical asymptote with equation x = —1.
* The graph has a y-axis intercept at 1.

*  The point P on the graph has coordinates (p, 10), where p is another real constant.

A

x=-L,

1. State the value of a.

| mark

i, Find the value of c.

1 mark




i, Shﬂthatkzmge?p“) USW\ﬁ D, (D & (P"O)

2 marks
(O = Kk (oae(p+1) + |
L} — ~ I Fd
A= k (oae (p+})
A ‘ 7
K = Prgme ¢ il ™
U [t \....[" 74
iv.  Show that the gradient of the tangent to the graph of /at the point 7 is D
1 mark

{(ac): e A(Oge (e +1) 4+ |

1‘0{(3&) = (xm%igioﬁe (ptD)
flp)=_ 1
(p+Ologe (P+)

v.  Ifthe point (=1, 0) lies on the tangent referred to in part b.iv., find the exact value of p.

usw/'lﬂ ( :P & &oj F C—' L LD> . 2 marks
lo—6
{\ r ( !:7) = F |

c

Solve {5{ P = = & = |




L/

Question 4 (8 marks)

Let f:[0,00) > R, f(x):é—l.

The graph of f'is shown below.

a. On the same set of axes, sketch the graph of /™', the inverse function of /.
Indicate clearly the coordinates of any axes intercepts and the equation of any agymptotes. 2 marks

The graph of f'is

@\ e dilated by a factor of 2 units from the y-axis and then
- ® reflected in the x-axis and then
35 e translated 3 units vertically upwards

to become the graph of y=/A(x). HDL y= ;Cg:_!i el = &‘-’5 x+2

b. Write down the rule for A. g 2 marks

t2 ! T gy = Sean T

U. = %_ .
= X
e e 81| =y = ! 5 y.= | — =g
U il b -
\(jf’,: L(' — X4

T
l/\(l)::— H— >3y
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Let ¢:[0,00) > R, g(x)= 9 1 wherea>2.
x+2
¢ Find, in terms of a, the coordinates of the x-intercept of the graph of g. 1 mark
r Wt (y=0© b= X +2
YA l
O — D42 Ko B2
| = besa (4’210>
d. Find the area enclosed by the graph of ¢ and the x and y-axes. Give your answer in the form
log, [Ej —a+2, where v and v are functions of a. A 3 marks
v

e @
o T R
frea.. /(O (“x‘?z"‘) A x

e a LOqC[O> = @ (036(7,) =5 2
_ q
= e & (0362 — at+ 2z

()

5
(@

)

=

Rle,

\

®

+

&

3
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Question 5 (15 marks)

Victoria James is a spy.
She is trapped in a stationary mini-submarine that is being fired on by an enemy ship. The ship is firing
‘dolphin® missiles which follow a curved path.
The vertical distance v, in metres, of a missile above the surface of the water (or below if v<0)is given
by

v(x)=3sin(rax), x=20, a>0
where x kilometres is the horizontal distance of the missile from the ship. The positive constant a can be
reset for each missile.

a. What is the maximum distance below the surface of the water that a dolphin missile can reach?
1 mark

A wmetres

The enemy ship is stationary and is located at the point ((0,0). Victoria is located 2 kilometres away at the
point }(2.,0). The graph below shows the path of the first missile fired at Victoria.

v (metres)
A

i N : P p x (km)
0 T, T 2.0

water level

This first missile entered the water for the second time at a point that was 0.2 kilometres short of
Victoria’s position.

b. Show that for this first missile, a= g 1 mark
et L 2 .
L. = T+a O [B—> —0.C
2. - (]/i) — 2 o werc €1P+
&_ —
S = )
(W 2 = =)
¢ Find the acute angle between the horizontal and the tangent to the path of the first missile as it
emerges from the water. Give your gnswer in degrees correct to two decimal places. 2 marks
- Z‘ S TP | ( SIS
\/(7C>: 3 Sin > ) V'(x)=.5T cos =

ae sl sls S
Cotanfe)l=Sa = B F §6-30°
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Further missiles are fired.

d. Find the value of @ if a missile was to hit Victoria’s submarine as the missile entered the water for
the second time. I mark

AE

Z o T
3¥2="5 % = = 7

7
A 2
psrr = 5

e. Find the values of @ for which a missile will pass over Victoria's submarine at ¥(2,0) before
hitting the water for the first time. 2 marks
= F
\
o <L 2, a > @,

O£ m & 15

Victoria leaves her mini-submarine and swims to the enemy ship. She is stationary as she attaches a bomb
to the hull of the ship.

Immediately, Victoria starts swimming in a straight line away from the ship.

Victoria’s speed, in km/h as she swims away is given by

§ :[Ovd]_>R, S(X):(x+k)3 _2,\'+I +1

where x is Victoria’s horizontal distance in km from the ship, & is a positive constant and d is Victoria’s
distance from the ship when she stops swimming.
Victoria’s speed is 2km/h when she is 2km from the ship.

—

f. Show that k=1. 1 mark

2+

(aye)’ = 2 re-n
R L B E — D e | e D

\Ll"r LW -S = D

(v4s) (k-0 = o

K: -15 e d L: |
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g. Find the value of d. Give your answer correct to two decimal places. 2 marks
S(x ) = A d= Vickonas dstonce fom sup
! ‘ L
yy>o . o Slap whewn She 5&0,95 swwming
i -

x=0Q of X=3ASMb---. .. 5= 3.2k
h. i. Find Victoria’s distance from the ship when her speed is a maximum. Give your answer
correct to four decimal places. 2 marks
( —
S'e) =0 5= —0 - S¥HA.. F= 2.2024%32-.,

Victorted (5 &-21dH knn 'ﬁ:m s> ad—
VAN~ sPeed

ii. Find the maximum speed Victoria reaches whilst swimming. Give your answer correct to
three decimal places. 1 mark

5(01-2.\3#31....3 e D050 b |

M ax &\)eed B 2 -0 S| Km(l/\

Victoria must detonate the bomb whilst swimming.
To do so, she must be swimming at 1.5km/h or slower and must be at least 3km from the enemy ship.
—_—

i. Find the values of x for which Victoria can detonate the bomb. Give your answer as an interval
with endpoints expressed correct to two decimal places. 2 marks

s Fy

/ ()

(3.2£,9)
o) =15
H= -2 . X = | HISY x = L-BOFH
x € [513"1%) 21

Sbae &£ B30

END OF EXAMINATION




