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Section I
10 marks

Attempt questions 1-10.
Allow about 15 minutes for this section.

Use the answer sheet for Questions 1 - 10.

1. What is the value of \/47 - \/ﬁ ?

(A) 2
(B) 243
© 26
(D) 6

2. What are the x intercepts of the parabolay = X — 2x — 37

(A) —3and—-1

(B) —3andl1
() —1and3
(D) 1and3

3. What are the solutions of the equation |2x + 1| — 3 = 0?
(A) x=2orx=-1
B) x=—2 orx=-1
€ x=—2 orx=1
M) x=2 orx=1

4. What is the perimeter of a sector of a circle of radius 6cm which contains a sector
angle of % radians at the centre of the circle?

(A) mcm
(B) 3mcm
(© (124 mcm

(D) (12 + 3m) cm
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5. Ina classroom, students are asked what sports club they are members of and the
results are shown in the Venn diagram.

9
g

A student who is a member of the soccer club is chosen at random. What is the
probability that he/she is also a member of a surf club?

a =+
(B) —r
© =
D) —

6. What type of relation is this?

(A) Many-to-many
(B) One-to-many
(C) One-to-one

(D) Many-to-one
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7. Ify =+/2x + 1 what s the expression for %XL ?

@A) L=2/2x+1

B o = 2+/(2x+1)

(C) “dx - V(2x+1)
dy 2

D & =T

e g

(2.2)

(—4.-2)

y=fix}

For the graph y=f(x) shown above, f (x) is negative when

(A) -7T<x<-lorx>6
(B) x<-4orx>2

() —4<x<2

(D) -2<x<2
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9. The diagram shows the graph of y = ex(l + x) below.

y

How many solutionstoy = ex(l +x)=1— X7

a) 0
(B) 1
< 2
(D) 3

10. Ifa = ¢" what is the correct expression for logeL2 ?
a

2

A —x
(B) - 2x
©  2x
®
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Section II

60 marks
Attempt all questions.
Allow about 1 hour and 45 minutes for this section.

Answer the questions in the spaces provided.
Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the back of the examination paper.

Question 11 (3 marks)

ABC is a triangle in which AB = 5cm, BC = 8cm and 2ZABC = 60°

(a) Find the length of AC.

(b) Find in simplest exact form the area of AABC
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Question 12 (2 marks)

(a) Solve forx

Question 13 (2 marks)

A(— 2,1),B(2,— 1) and C (4, 3) are the vertices of a triangle. Show that AB 1L BC.
2

Question 14 (2 marks)

A fair die is rolled once. A is the event the score is even and B is the event a 2
multiple of 3. Explain whether events A and B are independent.
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Question 15 (3 marks)

@Iff(x)=4 - x* and gx) = \/; find the composite function f(g(x)) .

(b) Sketch the graph of this composite function showing the x and y intercepts.

Question 16 (5 marks)

(a) Differentiate

x4 225 + 10

(b) Differentiate

ex(x2 + 1)
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(c) Differentiate 2

4x2

Question 17 (5 marks)

There are twelve chocolates in a box. Four of the chocolates have mint centres and eight have
caramel centres. Ali randomly selects two chocolates and eats them.

(a) Draw a tree diagram 2
(b) What is the probability that the two chocolates have mint centres? 1
(c) What is the probability that the two chocolates have the different centres? 2

10
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Question 18 (2 marks)

Sketch the graph of the function f(x)= 1 — logex showing the x intercept and the

equation of the asymptote.

11
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Question 19 (4 marks)

A NOT TO

/ '\‘\\ SCALE
6 cm / \
._.-"

;,f HHH
/ 45° ] O~
8 n L

In the diagram, ABC is a triangle in which ZABC = 45°,2ACB = 30°and AB=6cm.
ADS is the perpendicular from A to BC.

(a) Find in simplest exact form the length of AD.

(b) Find in simplest exact form the length of DC.

Question 20 (2 marks)

What is the domain of the function f(x) = — ; 2

12
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Question 21 (2 marks)

Use the formula § = Vo(l — r)n to find correct to 2 decimal places the time (n years)
it takes for an item with initial value V0 = $2000 to depreciate to the value S=$100 at

an annual rate of depreciationr = 10%.

Question 22 (2 marks)
(a) Solve x for the domain 0<x<2m

2sinx +\E= 0

Question 23 (3 marks)

Find the coordinates of the point where the gradient of the tangent is zero, on the curve

y=@- D -2)°

13
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Question 24 (2 marks)
Use the formula f'(x) = JCAT® gy fing f'(x) when f(x) = X - 2x 2
= = = )

Question 25 (3 marks)

Show that —— + —— = 2sec’x 3

1+sinx 1-sinx

14
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Question 26 (3 marks)

(a) Show that the function f(x) = |x| — 1is even.

(b) Sketch the graph of the curve f(x) = |x| — 1 showing the intercepts on the axes.

Question 27 (4 marks)

(a) Find the equation of the tangent to the curve y = % at the point where x = 1.

15
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(b) Find the angle of inclination of this tangent correct to the nearest degree.

Question 28 (2 marks)

The graph of a function f(x) is shown. It has an asymptote at y = 2.

Yi

(2,-2)

State the domain and range of f(x)

16
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Question 29 (4 marks)

For a certain brand of medicine, the amount M present in the blood after t hours is given by
2 3
M =3t —t,for 0<t<3

(a) Find the average rate of change between t =0 and t =3

(b) Find the instantaneous rate of change cfi—l\: att=1

Question 30 (2 marks)

Solve for x logz(x + 1)+ logz(x - 1)=3.

17
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Question 31 (3 marks)
The energy, E Megajoules, radiated by an earthquake is given by the formula

E = kx10"" where M is the magnitude of the earthquake on the Richter scale
And k is a constant. An earthquake of magnitude 1 radiates 2 Megajoules of energy.

(a) Show that loglOE = 109102 + 1.5(M — 1).

(b) Find the magnitude of an earthquake which radiates 2x 10° Megajoules of
energy.

18
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End of paper

Section II extra writing space

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

19
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Student Number:

Preliminary Mathematics Advanced

Yearly Examination
September 2020

Section I

Multiple-Choice Answer Sheet
Circle the answer of your choice.

1 A B C D
2 A B C D
3 A B C D

21
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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

22
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Section I

10 marks

Attempt questions 1-10.
‘Allow about 15 minutes for this section.

Use the answer sheet for Questions 1 - 10.

1 What is the value of \/_ \/_17 ':f’_
@ 2 tz-23-23 -

(C) V24
(D) 6
2. What are the x intercepts of the parabolay = x2 —2x — 37
(A) -3 and -1 x TmZx ~22-92
2Nz D =©O
(B) —3 and1
((©)) -1 and33
(D) 1and3
3. What are the solutions of the equation |2x + 1| — 3 = 0?
(A) x=2 orx=-1 = e Dptl = —2
(B) x=-2 orx=-1 X = 2 e = T4
o= A =~

@x=—2 orx=1

M x=2 orx=1

What is the perimeter of a sector of a circle of radius 6cm wh1ch contains a sector
/ angle of radians at the centre of the circle?

~

/ gw/’
@ T cm [f’__ﬁ
bt
(B) 3mcm P,
@ (12 4+ m) cm —
A _ , 6 L
(D) (124 37n)cm (/ =B = K 92 :/U\'k

P= 636 4+
3 Bl B o (i
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5. Ina classroom, students are asked what sports club they are members of and the

results are shown in the Venn diagram.
b . N
/ Surf Club ™
‘\

‘ ‘
e

: X4 /N
|"/ ‘\\Ji__,‘\;// I";
6 |
AFL ‘vf“ Soccer
\¥_/ \-Vr’/
A student who is a member of the soccer club is chosen at random. What is the
probability that he/she is also a member of a surf club?

@ =z 1 = .
\ V%

(B) 4

© =

OF

6. What type of relation is this?

’/?Q@E\\
t\ 7 j:E j /J

\
\\8/ \‘8/

T g \\_/‘

(A) Many-to-many

@ One-to-many

(C) One-to-one

(D) Many-to-one
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a
7. Ify = +2x + 1 what is the expression for Td% ?

@ Z=2/z+1 % ) 3«}@
T doe = tx& (LLJ(&

® &= 2V(2x+1)

ay _ 1
© dx V(2x+1)
dy 2

B) 2= V(2x+1)

22)

—
For the graph y = f(x) shown above, f'(x) is negative when
(A) -7<x<-lorx>6
x<—4orx>2
(C) —4<x<2
(D) -2<x<2
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9. The diagram shows the graph of y = e*(1 + x) below.

¥i
[/
17f
. \
7 / //.’
/ / \
-2 '/’ 1
‘E_T,_,Jﬂ’/_[l e} X
/

How many solutionstoy = e*(1+x) =1—x27?

A o |- Y¥=0
® 1 )c”f/()r
@ o
(D) 3

10. f'a = e* what is the correct expression for log, ;12— ?

SO S “Lx
% "‘2 loge eF = leg.©
(BY -2x - /Z,DC,
© 2%
(D) x2
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Section I1

60 marks
Attempt all questions.
Allow about 1 hour and 45 minutes for this section.

Answer the questions in the spaces provided.
Your responses should include relevant mathematical reasoning and/or calculations.

Extra writing space is provided at the back of the examination paper.

Question 11 (3 marks)

;\\ NOT TO

L
' § o
ABC is a triangle in which AB = 5cm, BC = 8cm and £ZABC = 60°

(a) Find the length of AC. ‘ . .
b =S" +8"-2(5\/2)cas {O°

= 2/5_*'64 — B0 x i
- 4q
L -

AC = 7 cam

(b) Find in simplest exact form the area of AABC

Area =2 [(C)(R) S 6O

P ZOA\g

r

= LOYZWL




B,

\\\2} x—2 7—x’%71/ -
% e A
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Question 12 (2 marks)

(a) Solve forx

B/DC 7/\ + L(7‘7‘5
57&«—(-\ + \4’ Z‘;Lfé/l?/
x + ¥ = (2
—. =%

g

Question 13 (2 marks)

A(-2,1), B(2,—1) and C (4,3) are the vertices of a triangle. Show that AB LBC. 2
_X_zi all nd W -2 /

. T =
m , = éra-ot\.(,/(— A/S z,-—x T 242 = ¢ = 2~
0 2=t L=
m;—,c,rav(xw 56/1‘;’—?, -~ 5 2.
.-/l ! |, R
i, = 2x = -V AR Re
)
Plasyies) =/
Question 14 (2 marks)
A fair die is rolled once. A is the event the scqre is even and B is the event a 2
multiple of 3. Explain whether events A an@re 1ndependent

A~ %”L%é\ Prﬂ\ =

Mes Awg Coe \wcbz(J—WM erodtn

PVeN Pk tom un 7)
2 4 D (wnthyfe 3] et = %
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Question 15 (3 marks)
() If f(x) = 4 — x? and g(x) = +x find the composite function f(g(x)). 1
e
ff/(ﬁ(JQ) = 4 = (&?&\ = 4 -sc
(b) Sketch the graph of this composite function shewing the x and y intercepts. 2

a:: (-f'-—DL

'i‘ —unt x= 0O CS:" %
’)L/\vs*‘ (3}0 )C"?L

—— e

Question 16 (5 marks)
(a) Differentiate 1
x* +2x% +10 ‘Q_l_‘_‘?_ ;
vV
(b) Differentiate 2

2

=2 x \\ [ Y > +x )
—— N I =

D) d

= Zaet v eX (xa0)
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(c) Differentiate

N (P P o 63

b g 36,2 + LILZ/
= L T=%)%
- v 2+
— By ~Y~x
LZ
- . “
Question 17 (5 marks) Cl-») o
eraiht
There are twelve chocolates in a box. Four of the chocolates have mint centres and fourhave
caramel centres. Ali randomly selects two chocolates and eats them.

(a) Draw atree diagram

M M

N

C Mc

¢ 2% M ik

PN

b o 7}5

i

™M e w1

\;\\5

~

P

i (. cC

-

(b) What is the probability that the two chocolates have mint centres? 1

P(Mm>= \/5><}(71 J:

(c) Whatis the probability that the two chocolates have the different centres? 2
g 2 ¥
P(W«)*@(CM\ sl e U 7]

10
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Question 18 (2 marks)

Sketch the graph of the function f(x) = 1 — log,x showing the x intercept and the
equation of the asymptote.

2
A _

- log.x = |
ol | Sx _
f] \\ e = -
YL \k X227 .

L ; e [ S

€ T p
1

11
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Question 19 (4 marks)

( v
In the diagram, ABC is a triangle in which ZABC = 45°, 2ZACB = 30°and AB=6cm.
ADS is the perpendicular from A to BC.

(a) Find in simplest exact form thele S_gth of AD

2l

B i P

(b) Find in simplest exact form the length of DC.
D = > CYE;' X

- =2 > /50

vq

Question 20 (2 marks)

What is the domain of the function f(x) = 1

x2—4

1
|
VJ

Al resd occapt  x

12
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Question 21 (2 marks)

an annual rate of depreciationr = 10%

Use the formula § = V(1 — r)™ to find correct to 2 decimal places the time (n years)
it takes for an item with initial value V; = $2000 to depreciate to the value S=$100 at

2
0\
\oo = 7,000 (lw —
- /
o 1 i o - sl "0 ﬁ
I@ Q 'LL/;O o in l@ q O O/
3 J
_E’.Q:é . 2B =2 7*6&»4
tﬁgsq ”-7 f.- -
Question 22 (2 marks) . 7 )
(a) Solve x for the domain 0 < x < 2w 2
2sinx +vV3=0
1 Z&(vx X = '\3—%_ ﬁ o~ql = ‘j::; & O
S| A Stz = TS -
T\ s x = © +7=5 5 T = 22
'\/\ v — YT s
X ) 3

Question 23 (3 marks)

Find the coordinates of the point where the gradient of the tangent is zero, on the curve
= (x — D(x - 2)3

2y
Ao

—

,-/x \\XBKDC’Z) -‘r(z 7*\)4]
= f); 2\ /B/x«x\#/vc z/\\
-~ (. 2,\”/"51, 3+I-7/\
::,.ch-fi\ //"1‘ ’S‘\
Yor — s
X= 2 o x = o

13
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Question 24 (2 marks)
Use the formula f'(x) = lim @——@ tofind f'(x) when f(x) = x? — 2x. 2
n . A 2, £ S
(o= T 0 =1
A | oy = =
T (AN a{mn) <[
h— o I - \¥ —
= |l 2T e 22 halhT -2 - 2h - 42y
W= T = = -
h—o© ~ /
= |l PR sy 7&'“/1\ = 2 e— L
h~>o .
Question 25 (3 marks)
1 1 5
Show that ——— + ——— = 2sec“x 3
1+sinx = 1-sinx
LS = [- Stmse 4+ L+sSax
/ | *SiLi\/ | ~ ii'v\ z )
— 7K =
e 2
| — e x
o z
Los® oC
= 2- 58 ety

= RuS,

14
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Question 26 (3 marks)

1 is eyen.

Iﬂﬁfac\ »ﬁ[%w , \ l 1

= x| ~

- et @vwc\?c»» H},>

(a) Show thatthe fuxﬁtmn @ =[x

(b) Sketch the graph of the curve f(x) = |x| — 1 showing the intercepts on the axes. 2

!

uestion 27 (4 marks .l
& ( ) Ld =¥ ( 3x -—b
(a) Find the equation of the tangent to the curve y = at the point where x = 1. 3

by (3x-0)<0 8y | G932

Old/ i ['3’_7(_-—4\\ gl _ZA:'_:——
-~ = 24 (zx-D7
G=-D)7"

41{‘>:;%ﬁ:‘;‘ = A

: o) O it ‘\
=) 4= -y (L) Gy —=—/x~[)
\J T g e =
Y —th Al 6
M= —bw 1O w==6bx +30
NS N
(b \I{:ind the angle of inclination of this tangent correct to the nearest degree. 1
A\ .
1\ done = —= = -0 +ixp°
N t
L A " S 3 L4
|
|_¥He &~ 19°
r ‘:‘\ o
7
i -
15
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Question 28 (2 marks)

The graph of a function f(x) is shown. It has an asymptote at y = 2.

=Y

State the domain and range of f(x)
) 5

.o
@ . 2

4 5D

>,_
|
|

16
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Question 29 (4 marks)

For a certain brand of medicine, the amount M present in the blood after t hours is given by

M=3%_?.—t3,for05t53 ‘P(,}’)_:Z‘-?_'Zv},;o

G
+0G)-f(o)

-

(@) Find‘ {he‘ average rate of change between t =0 and t =3 ‘e (‘9} =0
-l - *
A'V""’“BL odp ‘{F = 2 —D
@ Ufﬂkﬁe ~

ST " —— o= N ¢ |
—— =
T 7
(b) Find the instantaneous rate of change i—f att=1 2
dﬂ"\ !
M = é & =3 é -]
1‘2\ (‘\ - (-2 ==
Question 30 (2 marks)
2

Solve forx log,(x + 1) + log,(x —1) = 3.

log, (z>-1) =3}
J&\__ o

17



S
Kambala - Preliminary Mathematics Advanced — Yearly Examination — September 2020

Question 31 (3 marks)
The energy, E Megajoules, radiated by an earthquake is given by the formula
E = k x 10> where M is the magnitude of the earthquake on the Richter scale
And k is a constant. An earthquake of magnitude 1 radiates 2 Megajoules of energy.

(a) Show thatlog;oE Mlogloz+15(M 1). 2
E’:- = lOl-g M= | 67—%5"
-%—» - (o.l";m Z = 4t x O
LR — 2
log = = [.SM = 1o > 42,0.06~

S M TR e e B
\ \: S M\ = lbs = — logm e let -
= loq'. = (loﬁwL — Lo\q) lO )

#
/" (b) Find the magnitude of an earthquake which radiates 2 x 10 Megajoules of

/

/
/ energy. : 1

i [@Q £ < log &% + lg&é?M -f(-(

e 30 = 5 o+ Lsm-ys
- M= & 5
\j End of paper

lbg € = log 2 —«lsm - 1S
3-€ -
log E = loﬂlal 4 If§(wx~—0

(a7

18
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Section ]I extra writing space

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

15
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Section II extra writing space

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

20
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Student Number:

Preliminary Mathematics Advanced

Yearly Examination
September2020

Section |

Multiple-Choice Answer Sheet
Circle the answer of your choice.

7 A B [ c ) D
\\u /”i
8 A /B ) e D
B
W \
9 A B Q p D

10. A LD C D

22
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Section Il extra writing space

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

21
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