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SECTION I (10 marks)

Attempt Question 1 — 10
Allow about 15 minutes for this section.

Use the multiple-choice answer sheet on the back page .
Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

1. Which graph can be described as being one-to-many?

(A) (B)

\
/

N

(©) (D)

-
N

2. The exact value of sin%r is:

(A) 3 (B) -

NE)
2 2 ©

N |~
—~
O
N
|
I



3.

4.

5.

The length of the arc formed by an angle of 30 and a radius of 9cm is:

(A)

(®)

30°/ 9cm
37” cm (B) 270cm
277” cm (D) 1215cm

The value of n for which the table below is a discrete probability distribution is:

X o |1 |2 |3 |a
p(x) |1 |1 1|1 ¢n
20 15 |10 | 5
> B) 0 ©) r (D)
12 12

The slope of line K is:

(A)

1
® -5 € B3

Sl

(D)



6. Which diagram shows the graph y = Zsing?
(A) (B)

(©) (D)

7. What is the solution to the equation5* =47?

A x=n4 B) x—— C g=n4 D X—|n(£j
A 5 (B) " In5 ©) In5 (D) 5

8. The derivative of y = xe**is:

(A)  y'=x%" (B) y'=e*(1+2x) (C) y'=2xe™ (D) y'=e* —2xe*



9. Which statement below is TRUE for the graph of f(x):

(A) f(X) is an even function (B) f(x) is an odd function
(C) f'(x)=0 at x=0 and x=1 (D) f'(x)>0 for (—»0,0)U(2,x)

10.  Which Venn diagram represents the shaded region of AN B ?

(A) (B)

(© (D)




End of Multiple Choice
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Section 11

90 marks
Attempt Questions 11-16
Allow about 2 hour and 45 minutes for this section

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 this booklet. If you use this space, clearly indicate
which question you are answering.

Question 11 (15 marks)

(a) Factorise a® — d2.

(b) Given that f(x) = x> —2x— 1, evaluate f(2).

(c) Differentiate:
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1-v3
243

(d) Evaluate ¢ and b if a+bv/3 =
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Question 12 (15 marks)

(a) Simplify 2logx —logxy. 2
(b) Write down the discriminant of kx2 +2x —1 = 0. 1
For what values of k will kx> +2x — 1 = 0 have no roots? 2
(c) Graph f(x) = (x—1)(x+2)?, showing all intercepts. 2
State the domain and range for the function f(x) = (x — 1)(x +2)? 2
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(d) The mass in grams of an increasing particle is given the formula M = ¢> — 2t + 15, where ¢
is time in minutes.

What is the initial mass of the particle? 1
Find the average rate of change of M between t =0 and ¢ = 2. 2
Find the rate at which the particle will be increasing at 4 minutes? 2

(e) From a standard pack of 52 cards, two cards are drawn at random with replacement. Find
the probability of drawing a red card followed by an ace. 1

—10-
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Question 13 (15 marks)

(a) Isthe function f(x) = 3¢* odd, even or neither? Justify your answer algebraically.

(c) If f(x) =3xand g(x) = x> — 3x,

—11 -
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(e) Solve 2sinx = —1 in the domain [0°,360°].

(f) There are 200 tickets sold in a raffle. The ticket for 2nd prize is drawn first, then the ticket
for 1st prize is drawn. Sam bought 12 tickets and Bianca bought 15 tickets.

Find the probability that Sam won 1st prize and Bianca won 2nd prize.

—12 -
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Question 14 (15 marks)

(a) Find the centre and radius of the circle with the equation x> 4+ y*> —6x — 4y +4 = 0.

— 13-
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(c) Construct a probability distribution table for the number of heads when tossing two coins.

Is this probability distirbution uniform? Briefly explain why or why not?

(d) In the diagram, Beth’s house B is 22km away from Abby’s house at A, and ZBCA and
ZBAC are 60° and 45° respectively. By letting the distance BC by x kilometres, find the
exact distance from Beth’s house to the cafe at C. 3

DS

_ 14—
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(e) Shown below is the graph of y = f(x). Sketch the graph of y = f(—x). Show all important
features

(4.1)

—15-
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Question 15 (15 marks)

3
(a) Find the points of the curve y = % + x> — 3x where the tangent is horizontal.

(b) Sketch the graph y = 3cos(x) + 2 in the domain [—180°,180°] in the space below.

—17 -
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(d) Jenna tosses three coins. Two of the coins are unbiased however one coin has heads on
both sides. Given that she obtains at least one tail, what is the probability that she obtains
at least two heads?

(e) Solve tanzg = 3 in the domain [—27,27].

— 18-
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Question 16 (15 marks)

(a) Construct a probability distribution table given the probability distribution function

S fr=1,2.3
, Hx=1,4,
px)=9 9
0, for all other values of x.

Using your table above, calculate the expected value E(X).

19—
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(b) In the diagram BD represents a vertical tower of height 12m standing on level ground.
From A and C at ground level, the angles of elevation to the top of the tower are 30° and
26° respectively. Let x represent the distance between A and C. Solve for x, correct to 2
decimal places. 3

D

NOT TO SCALE

—20-
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1
Simplif —
© tmphty sinx—1 sinx+1

21 -
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End of Section II - End of Paper

THIS PAGE IS BLANK
DO NOT WRITE ON THIS PAGE
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Extra Writing Paper for Question 11
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Extra Writing Paper for Question 12
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Extra Writing Paper for Question 13

—27 —



Student Number:........c..ccccoveeviininnns JH AF MN LK GS SW

—28—



Student Number:........c..ccccoveeviininnns JH AF MN LK GS SW

Extra Writing Paper for Question 14
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Extra Writing Paper for Question 15

—-31 -



Student Number:........c..ccccoveeviininnns JH AF MN LK GS SW

—-32 -



Student Number:........c..ccccoveeviininnns JH AF MN LK GS SW

Extra Writing Paper for Question 16
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Section II

90 marks
Attempt Questions 11-16
Allow about 2 hour and 45 minutes for this section

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 this booklet. If you use this space, clearly indicate
which question you are answering.

Question 11 (15 marks)

(a) Factorise a3 —- 42. 2

T T T T T S S

(b) Given that f(x) = x*> — 2x — 1, evaluate f£(2).

..............................................................................

(¢c) Differentiate:

y=(x*-2)° 2

.................................................................................

.................................................................................
.................................................................................
.................................................................................

.................................................................................
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Differentiate:

21
y=3

X 2

......................................... U=xX"-1.
S S SR, w!'=ax ..
YIS I
e,
...... -l”- )__M'O
.................. (3>c TR
=6 —axr
............. (372
L= 6. l-‘ ...............................
......... (3"3()1

........................................................

(@) Evaluategand bifa+bv/3 = o ﬁ
oted3 = (=03 ..
2403 (2-03)
................ 2-¥3.-ada+3
............... s TN et T Il BT
..... = 5 =343
.......... = 5,b="3

........................................................

JHAFMNLK GS SW

........................

.........................

.........................

.........................

.........................
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Question 12 (15 marks)

(@) Simplify 2logx — log xy.

-dlegx.legxy = o, XEZI0GAY

=/0ﬂ%§) ...............................

...............................................................

.................................................................................

.................................................................................

..............................................................................

—

S
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(d) The mass in grams of a melting ice block is given the formula M = 3 — 2t + 15, where ¢
is time in minutes.

What is the initial mass of the ice block? 1
Find the average rate of change of M betweent =0and ¢ =2. 2
Find the rate at what the ice block will be melting at 4 minutes? 2

.................................................................................
..................................................................................
.................................................................................
.................................................................................
.................................................................................
.................................................................................
@ 5 8 s e 8 s e 8 m e moa e a6 @ s s s e 4 8 5 8 s 8T et e et e BB e s Esw e =t Se e Fseease4sase LB APO NS P L E oo

.................................................................................

(e) From a standard pack of 52 cards, two cards are drawn at random with replacement. Find
the probability of drawing a red card followed by an ace. 1

.................................................................................

-10-
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Question 13 (15 marks)
(2) Is the function f(x) = 3¢* odd, even or neither? Justify your answer algebraically. 2
ALz e TR m3ex
X
LAlx) =3e FX)#EE) .
FIR) 2O Lfetedd. .
SRR
e DRI
(b) Iftan® = - and cos@ < 0, find the exact value of sin @ 2
Wi,flz VS/ ‘4'/
RS s TRREE ‘TP ey AT
— 77 c
........ 3(6—’
......................... Sin &= 22
......................................... B et
() If f(x) =3xand g(x) = x% - 3x,
Find f(x) — g(x), 2
............... F0)=g96) s - A2 =3x)
S SOOI s o 1 A Sl v JUNS
.................................. =62 =XC
— —-X
Find f(g(x)). = (6 ) 1
............... £G6)) = EEBx)
........................... FEBOCSK)) 1a & v W Ra s L
........................... L3xr-9x
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(d) Solve |3—2x|=17. 2
(e) Solve 2sinx = —1 in the domain [0°,360°). 3
(f) There are 200 tickets sold in a raffle. The ticket for 2nd prize is drawn first, then the ticket

for 1st prize is drawn. Sam bought 12 tickets and Bianca bought 15 tickets.

Find the probability that Sam won 1st prize and Bianca won 2nd prize. 2

.................................................................................
.................................................................................
............................................................................

.................................................................................
s @ 8 5 8 9 » 5w s v e s s e s e s w4 s e e oa i F S e s h 84t B e wEdowow e tas s tem e s sas S aese e PN OOLIey st
............................................................................
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Question 14 (15 marks)
(a) Find the centre and radius of the circle with the equation x2 + ¥ —6x—4y+4=0. 3
........ XA Tyt =0
o XLTeX 13 Yoy At — 4130427
............ (67 L2 s Do
.............. (m-lye’(sz)
SOPRRN (.2 1 = B
(b) Given that f(x) = x> — 3x, find the equation of the normal at x — 2. 3
w3
) =X
BRI IES s B
.............. S e o g e
..“...f77T.fo2 ...... ,}~(?7hf-ﬁ~::£~ ......................................
C7 4
F@)=233G) T S
.......... i
/V)sz_’_ ........ (1)2) ..............................................
o]
B s ARE-ToY 6 20 2 B
...... '-7—=:_L/x‘3~) |
5 |
77-/g=~l+l ................................................
o XY D0 20 s the.  eglatin ofthe

.................................................................................

13-
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2
.il -"I
r' / I
[ 4 12|
Is this probability distirbution uniform? Briefly explain why or why not? 1
(d) In the diagram, Beth’s house B is 22km away from Abby’s house at A, and ZBCA and
ZBAC are 60° and 45° respectively. By letting the distance BC by x kilometres, find the
exact distance from Beth’s house to the cafe. 3

D

.................................................................................
.................................................................................
.................................................................................
................................................................................
.................................................................................
---------------------------------------------------------------------------------
................................................................................

.................................................................................
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(e) Shown below is the graph of y = f(x). Sketch the graph of y = f(—x). Show all important

features 2
(4,1)
‘I 1 '} : x
-6 32 3 5 6
_2~_
j i
-
| \j
[
|
(—4,')/ ( \‘\
el —
- - — AR}
L X

—15 =
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Question 15 (15 marks)

3
(a) Find the points of the curve y = x? + x% — 3x where the tangent is horizontal. 3

A T T T

...............................................................................

.......................................................

.....................................

........................................

...............................................................................

.................................................................................

...........................................................

—
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...............................
...............................

(d) Jenna tosses three coins. Two of the coins are unbiased however one coin has heads on
both sides. Given that she obtains at least one tail, what is the probability that she obtains
3

at least two heads?
Platleasr 2t |at teagr 1T = P (ar least a8 N\ at fea IT)
........................................... platieas M) ..
- 4
.”.”._.”.”.”.”.”..“.“.“.:ﬁgL; ........................ Jufr.”$~ f‘{é
5 HE\E
...................................... 3..”...“..”..“..“...“..gﬁ:zrﬁ.A::T e
-2 H HF
o e e il / ......... Ve
' 4 \ 1 < —
ORL: Flatieasrad Jotieant. IT). = 5= NoTo i
.......................................... =._:":_.:
3
(&) Solve tan2§=3in the domain [—27, 27]. 3
tan )t I3 i [-am, 200,
o= T WD, T =T+, TAT S X 2T
23 3 ..... e ] Rl -T< <
........ =——)2-r, - .. _1_1_1—/3 B e
e N EAUT AT AT AT rel < =T
3 3 3 3 3

—18-
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Question 16 (15 marks)

(a) Construct a probability distribution table given the probability distribution function

STee o AN T SRSy Spy ;
p(x>={T’ e v 2
0, for all other values of x.
[ 'x\ } I 2 ] 3 / Sum
ENE: 2 |
piC) l'fi'j /qu Lﬁ (check )
2. 2 16
XP(X)%/—S/?/T é—/—CO/.E(}{)
L] e R o N B PR (x*)
3|3 7
Using your table above, calculate the expected value E(X). 2
LEX) S XPLC) ( wlm’ag. oay. he e
............ Sl on ()
7
Hence find the variance and standard deviation for the probability distribution function. 2
Ve = EO2) -t 0'=m) ..........
= 34+ = 16 )2 =:,-5£;“
NI N TS L A} %0
ST e Sty 5 Sy el ol . 9:1%56. .
iy =.9:8 (1dp) ...

................................................................

.................................................................................

.................................................................................
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(b) In the diagram BD represents a vertical tower of height 12m standing on level ground.
From A and C at ground level, the angles of elevation to the top of the tower are 30° and
26° respectively. Let x represent the distance between A and C. Solve for x, correct to 2
decimal places. 3

D

NOTTO SCALE

A xm C

.................................................................................
.................................................................................
...............................................................................
.................................................................................
.................................................................................
...............................................................................
.................................................................................
.................................................................................
R L T I I I T I I I L T T N A T R T SR I S
.................................................................................
.............................................................................
.................................................................................
................................................................................

.................................................................................
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(¢) Simplif 1 1 3
mplysinx—l sinx+1
N P— lees = Sax+) = (sirx-1)
RS TERU PPN, ‘5:‘6"'1‘—'}"""““'"““""“f""""'—il;‘; ..........
........................................... Gime =) ) (siax+t)
T
Sin*>¢ —)
. 2
.................................. —'-"263'1'5[””'
............................. =.TAsec’x

B T

(d) Solve the following pair of simultaneous equations:
{ o=l

...........................

....... 3(“"\‘1)*15;0
........ 3..7.35_,+,g =0

.......................................................

.................................................................................

......................................
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