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Section |

3 marks
Allow about 5 minutes for this section

Use the multiple-choice sheet for Question 1-3

1 How many solutions of the equation (sinx + 1)(tanx — 2) = 0 lie between 0 and 27?
(A) 1
(B) 2
©) 3
(D) 4
2

4
The probability of winning a game is > Which expression represents the probability of

winning two consecutive games?

A 41
9 2
B) 4,3
9 8
© 4,1
9 3
D) 4,4
9 9



3 Which equation could best be represented by the graph below?

(A y=—In(—x)
B)  y=In(—x)
€  y=—In(x)

D) y=-e

End of Section |



Section Il

38 marks
Allow about 45 minutes for this section

In questions 4-14, your response should include relevant mathematical reasoning and/or
calculations.

4. Simplify 5e'oge?

5. Solve the equation: log(5%) = log5 — log+/5

6. Letlog,4 =mandlog,7 = n.
Find an expression for log, (112x) in terms of m and n.




7.  Differentiate with respect to x and simplify:

@ (2 + 3e)*
(b) ebx
bx+1




8.  Consider the following probability Venn diagram for the events A and B:

0.24 0.56 0.14

@  Find P(A U B)

()  Find P(AN B)




(c)  Find P(4|B)

(d) Hence, demonstrate whether A and B are independent events.




9.

Consider the graph of y = f(x) shown below:

»
»

» X

@ Explain how the above graph can be transformed to produce the graph of:
y=2f(x+1)
(b) Sketch the graph of y = 2f(x + 1) on the same set of axes.



Consider the probability distribution for the random variable X shown below.

X -1 0 1
P(X =x) p 1—5p 3p
2

(@  Showthatm = 57;,

(b) Hence, find an expression for the variance of X in terms of p.

-10-



11. Zachary has a biased coin that lands on heads 95% of the time.

@ What is the chance that he gets 1 head and 1 tail (in any order) when he flipsthe 1

coin twice?

(b) What is the chance that he gets at least one tail when he flips the coin three 2
times?

(©) What is the least number of times Zachary must flip the coin to be 90% certain 3

that he will get at least one tail?

—-11-



12. The graph of the curve y = k sin(a(x + b)) is given below for the domain 0 < x < 2.

@) State the amplitude and the period of the curve.

(b) Hence, find the equation of the curve.

12—



13." The population of a mob of kangaroos is given by P(t) = 600 + 80 cos(g t), where t is
in months.

(i) Find all times during the first 12 months when the population equals 560.

(i) Sketch the graph of P(t) for 0 <t < 12.

-13-



14. (a)

Find the horizonal and vertical asymptote of the graph y =

x2—4

(b)

Without the use of calculus, sketch the graph y =
asymptotes found in part (i).

14—

X

x2-4'

showing all

3



Extra writing space

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

15—




Extra writing space

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

Student Number

Mathematics Advanced — Year 12

Section | — Multiple Choice Answer Sheet
Use this multiple-choice answer sheet for questions 1 — 3. Detach this sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4= (A) 2 (B) 6 (C) 8 D)9
AO B@® cO DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.
A® B W cO DO
If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correctand drawing an arrow as follows.

/ correct
/
AW B ¥ cO DO
Start ’
Here '
2.
3.

-18-
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Section |

3 marks
Allow about 5 minutes for this section

Use the multiple-choice sheet for Question 1-3

1 How many solutions of the equation (sinx + 1)(tanx — 2) = 0 lie between 0 and 27?
(A) 1
(B) 2
@ 3
(D) 4
2

4
The probability of winning a game is 5 Which expression represents the probability of

winning two consecutive games?

At 1
9 2
B)  £,3
9 8
©  t, 1
9 3
©) 1yl
_X_
9 9



3 Which equation could best be represented by the graph below?

(B)  y=In(—x)
©  y=—In(x)

D)  y=—e*

End of Section |



Section 11

38 marks
Allow about 45 minutes for this section

In questions 4-14, your response should include relevant mathematical reasoning and/or

calculations.

4. Simplify 5e'o8e2

5¥x2 =10

5. Solve the equation: log(5*) = log5 — logV/5

l99.52.=. \og.2. (L mork)
J5
[ag 5X = loj5 2
CT " marK
Lo ! )

6. Letlog,4 =mandlog,7 =n.

Find an expression for log,(112x) interms of m and n.

o9 112

= logx 16t logy 7 + log X (|marlc)

=109, 4 1 (9% T tlog .2

= Im+n + |

Clmork)




7. Differentiate with respect to x and simplify:

(a) (2 + 3e¥)* 2
(|mo¥i<) (lmork)

AV v
V= 4¢213e)’. 3e*
= 12e> (24+3e%)°

u= ebx (A.'=i>eflwt
(b) ebx 2
bx +1 v =bx+| vi=b

b (Imork
 be™*(bxt) —be*> 2
}' - (bx.t*

bbxe‘v.x
f.1 P I 3 ( IWK)
LoxX T/ 4

(1




~ansider the probability distributio

n for the random variable X shown below.
x> pex) P 0 2 lop
Xx* | [0} ( q
x —1 0 1 2
P(X =x) p 1-5p 3p m g
z oL
X.pCx) —p o 2 5P

(@  Showthatm = 57”

Ptl=5p +%f t

(b) Hence, find an expression for the variance of X in terms of p
»=E X) E(X?) = Sx*pcx)
= Zxp0) =pt22 4+ 10p
=pPto ‘f%&-fsf =.25P  (Clmewc)
— u 2
- I_Q_E Clmark)
V.= ELD - U2
= 25p _(Lp )"
2 oz
D~ o &
— I (Imark)




9.  Consider the following probability Venn diagram for the events A and B:

0.24 0.56 0.14

0-0b

(@) Find P(AU B)

PCAVB) = pay +0:56 +0 (4

= 0924
(b)  Find P(4 N B)
PCAOB) = |-0-94
=0-06




(©)

Find P(4|B) B
PA/B) = PCIQQ;)
e

—of

(d)

Hence, demonstrate whether A and B are independent events

PCA) =024 to 56
-.:0.8

PCALB) =08

P.LALB) =PLA)




10. Consider the graph of y = f(x) shown below:

y
A
y=f)
»x
@) Explain how the above graph can be transformed to produce the graph of:
y=2f(x+1)

Vertical dlilation b:f Scale ‘!’ac‘bor 2

tronslote... L. ot lefl

(b) Sketch the graph of y = 2f(x + 1) on the same set of axes.

~10 -



11. Zachary has a biased coin that lands on heads 95% of the time.

(a) What is the chance that he gets 1 head and 1 tail (in any order) when he flipsthe 1
coin twice?

57 % 95/ %2 = 0095

(b) What is the chance that he gets at least one tail when he flips the coin three 2
times? v | mork
1=(95%.)>.=.0: 142425
(mark  for usu‘fg; corplementeory eyents

X Altamatie 5% % 957X 3 + BY% 957 % 3 + 593 = 0idab 5
method

woerking towerds the. (errect..ansiwer.. | mark

(c) What is the least number of times Zachary must flip the coin to be 90% certain 3
that he will get at least one tail?

(—(95%) " 2-90/.
(9542 <10k ()...merk.)
NLn0:95.5. Ln.0sl

. 2 La o (| mavk )
TN 6Y95

N2 4459

ot \east. 45 times. . (lmavk)
4 oguess and check [ mark

—-11-



12. The graph of the curve y = k sin(a(x + b)) is given below for the domain 0 < x < 2.

=
6
(a) State the amplitude and the period of the curve.
2K
2 3
(b) Hence, find the equation of the curve.
k=2, a=2
. LY
¥=.28in3Cx ~5)
w
b= =T

y= 2sin 3(x -2)
Y= 2sin (3x -2

—12 —



13.  The population of a mob of kangaroos is given by P(t) = 600 + 80 Cos(% t), where t is

i . 2A
in months. Pe"“’d: ? -2
(0 Find all times during the first 12 months when the population equals 560. 2

Pct) = oo + §0 cos (%t) =560
80 os(Zt) =~ 40
8 () = m e I marE)
Fyp= 2 o

-

vt= 4 or8 C \mark)

(i) Sketch the graph of P(t) for0 <t < 12. 2
. Perfob\
ouuPlvtude corvect
" Comect o8 groph

P oPu.la‘btoV\

8o

oo

g20

3 6 7 12 Time_ (mowth)

13-



14. (a) Find the horizonal and vertical asymptote of the graph y = = 2
verticel asymptote: x=-y4=p
x=2cnd x=-2 (Imork)
-t
koeron‘C’al acym?-bote; .‘1' = —!_’_c—_,,__ x>0 Y20
x‘-
V.70, 0r... Xoax.s (. Imeyk)
(b) Without the use of calculus, sketch the graph y = x2x_4 , showing all 3
asymptotes found in part (i). +
nn
« Cotrect gmyh -f-ar ecch region "‘

. Lo-bcL kej POI\M;S (o/0), =2 arnd 2

> j)

'
t
'
|
'
|
'
\
|
(
)
(
‘
]
|

1
[

- o mer o w e

—— - -
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Extra writing space

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

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

Student Number

Mathematics Advanced — Year 12

Section | — Multiple Choice Answer Sheet
Use this multiple-choice answer sheet for questions 1 — 3. Detach this sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval

completely.
Sample: 2+4= (A) 2 (B) 6 C) 8 (D) 9
AO B@® cO DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.
A® B W cO DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correctand drawing an arrow as follows.

correct

A W B W cO DO

Start
Here

_ 18—
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