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Section |

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10

1.

2log,o(x) —log,o(3x) is equal to

logao (5)

logyo(x* — 3x)

2lo 19(x)
logq0(3x)

—logyo(x)

A.
B.
C.
D.

2x
1+x2

The second derivative of the function f(x) is given by f"(x) =

The interval on which the graph of f(x) is concave up is

A x<0
B. x<0
C. x>0
D. x>0

How many terms are there in the following geometric sequence?
3,6,12,24,...,384

A7
B. 8
C. 9
D. 10

The solution to the inequality 6 — x — x? < 0 is

A. x<-3orx=2
B. x<—-2o0rx>3
C. -3<x<?2

D. -2<x<3



If P(A) =0.8,P(B) = 0.5 and P(B|A) = 0.4,
What is the value of P(A N B)?

A. 032
B. 0.25
C. 0.1
D. 0.5

The graph of the function f(x) with domain x € [0, 6] is shown below.

¥
A

Which of the following is not true?

A. The function is not continuous at x = 2 and x = 4.

B. The function exists for all values of x between 0 and 6.
C. f(x)=0forx=2andx =5

D. The function is positive for x € [0, 5)

e*+1

p dx

Determine ]

x—e *+C
x+e *+C
1+xe ™ +C

onw >

x+xe ™ *+C



Determine the size of angle 4 in the following triangle.

oaw® »

C
99
8.8
A
il B
Not drawn to scale

48.5°

61.4°

118.6°
131.5°

The graph of a function f(x) is shown below

A

I

The graph of the antiderivative of f(x) could be:

A.

’

¥ C ;L

0
%
0 \/—’
D.
n
ES ¥
0 Y > o




10. If A and B are two independent events, then the probability of occurrence of at least one of A
and B is given by:
A. 1+ P(A)P(B)
B. 1—P(A)P(B)
C. P(A) + P(B) — P(A)P(B)
D. 1—-P(A)P(B)



Question 11 (1 mark)
Write 132° in radian measure

Question 12 (3 marks)

A discrete random variable has the following probability distribution.

x 1 2 3 4
P(X =x) 0.5 0.2 0.1 0.2

Find the expected value and variance of X
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Question 13 (6 marks)

Differentiate the following with respect to x:

(@) y=v4-x?

(b) _loge x
y= 6x
(©) y = e**sinx

-11 -



Question 14 (6 marks)

Find | 6 X\ d
(2) in j x+7cos(§) X
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Question 15 (3 marks)

Solve V3 sinx = — cos x for x € [0, 37]

Question 16 (3 marks)

12 3
If sin@ = — 3’ find the values of cos 8 and tan @ where 6 € [Tr, %T]

-13 -



Question 17 (2 marks)

sin A
Show that cotA + ——— = cosecA4
1+ cosA

-14 -



Question 18 (5 marks)

On the axes below, sketch the graphs of y = |x — 3| and y = |§x| , giving the

(a) . :
coordinates of the points where the graphs meet.
T A
4
3 0 6 x
_4 .
(b) Hence, solve the inequation |§x| <|x—3]

- 15 -



Question 19 (6 marks)

A yacht is located at point Y and is sailing on a bearing of 032°T towards a lighthouse at point L
1.5 km from point Y. From Y, the yacht’s navigator spots a boat at point B bearing 120°T. The
bearing of the lighthouse from the boat is 332°T.

Not to scale

(a) Calculate the distance between the yacht and the boat.

-17 -



(b) From the boat, the top of the lighthouse has an elevation of 2°. Determine the height of
the lighthouse above sea level.

Question 20 (3 marks)

|3

End of Questions in Answer Booklet 1
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Question 21 (3 marks)

Solve the following equation for x

5x—5—x=2

Question 22 (3 marks)

2.5
Use the trapezoidal rule with 4 intervals to evaluate j 3/log, x dx correct to 3 decimal places
0.5

-3 -



Question 23 (5 marks)

(a) Find the x coordinate(s) of the stationary point(s) on the curve y = 3log, x + x? — 7x,
where x > 0.

(b) Hence, determine the nature of each of the stationary point(s)

-4 -



Question 24 (4 marks)

There are some red counters and some white counters in a bag. At the start, 7 of the counters are
red and the rest of the counters are white. Woody takes two counters from the bag. First he takes
at random a counter from the bag. He does not put the counter back in the bag. Woody then takes
at random another counter from the bag.

(a) Let the number of white counters in the bag be x.
Draw a tree diagram that represents the above scenario, showing all relevant
information.

(b) It is given that the probability that the first counter Woody takes is white, and the second
counter Woody takes is red is %.

Find the number of white counters in the bag at the start.

-25 -



Question 25 (6 marks)

A geometric sequence is such that its sum of the first 4 terms is 17 times its sum of the first 2
terms. It is given that the common ratio of this geometric sequence is positive and not equal to 1.

(a) Find the common ratio of this geometric sequence.
(b) Given that the 6™ term of this geometric sequence is 64. Find the first term.
(c) Does this sequence have a limiting sum? Explain your reasoning.



Question 26 (3 marks)

Determine the number of solutions for sin & = —0.7, where 6 € [0, 517] and provide reasons for
your answer.

Question 27 (3 marks)

The Richter scale defines the magnitude of an earthquake as M = log;, (é) where [ is the

intensity of the earthquake wave, and S is the intensity of the smallest detectable wave.

An earthquake that registered 6.4 in magnitude was followed by another which was 4 times more
intense.

Determine the magnitude of the second earthquake accurate to 1 decimal place.

-27 -



Question 28 (3 marks)

The above diagram shows a circle with centre A and radius r. Diameters CAD and BAE are
perpendicular to each other. A larger circle has centre B and passes through C and D.

Find the area of the shaded region in terms of 7.

-08 -



Question 29 (7 marks)

A rectangle ABCD of length 6cm and width 2cm is inscribed in an isosceles triangle EFG, where
FG = FE.

Let£FEG =0

(a) Show that the area of the isosceles triangle can be expressed as

A=124+9tan0 + 4 cotl

-30 -



(b) Hence, find the minimum area of the isosceles triangle that inscribes the rectangle.
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Question 30 (4 marks)

The first four numbers of an arithmetic sequence are p,9,3p — q,3p + q.

Find the 2022th term.

Question 31 (6 marks)

(a) Given that y = xe™, find Z—Z and hence show that

fxe‘x dx = —xe™*—e™™+C

-32-



(b)

Vi
e
2
y=xe*
O ¥

The diagram above shows part of the curve y = xe ™ and the tangent to the curve at the
point R (2, %)

Find the area of the shaded region bounded by the curve, the tangent and the y axis.
Leaving your answer in exact form.

-33 -



Question 32 (2marks)

Given that E(aX + b) = aE(X) + b, where E (X) is the expected value of a discrete random
variable X and a and b are constants.

Prove that Var(aX + b) = a? Var(X)

Question 33 (3 marks)

At the point (2, —5) on the curve y = f(x), the tangent has the equation 2x —y — 9 = 0.
Determine the equation of the tangent to the curve y = 4 — 2f (3 + E) at the point (=2, 14),

showing all reasoning.

End of Paper
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Section |

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10

1.

2log,o(x) —log,o(3x) is equal to

The second derivative of the function f(x) is given by f"(x) =

The interval on which the graph of f(x) is concave up is

A x<0
B. x<0
C. x>0
D. x>0

How many terms are there in the following geometric sequence?
3,6,12,24,...,384

7
8
9
10

Wwh Rre

S oW e

The solution to the inequality 6 — x — x? < 0 is

A . x<-3orx=2

B. x<-2orx>3 (3"'7(')(2""/) <0

C. -3<x<?2

D. -2<x<3 ﬂ\
2o A

A. 5
B. logjo(x* —3x) 2 IOS lo (%;.
C 2log1o(x) _

" logy(3x) = 0 9 ‘o (l_)
D. —log;o(x) 3

2x
1+x2

concave

loglo(g) |03\°\1“)»|03‘°(31)

ue

®

~Shen €£'(w) Yo

220
X yo



If P(4) = 0.8, P(B) = 0.5 and P(B|A) = 0.4,

P(Boa

P(8|A) =
What is the value of P(A N B)? P( A,)
A. 0.32 o“‘: P(BAk)
B. 0.25 0.5
C. 0.1 ’
D. 0.5 P(BAAY= 0-uvo g
~0-32

The graph of the function f(x) with domain x € [0, 6] is shown below.

y

A

e /\

1 1 1 1 ’ x
(0] 1 2 3 4 5 6

Which of the following is not true?
A. The function is not continuous at x = 2 and x = 4. "eue @
B. The function exists for all values of x between 0 and 6. True

C. f(x)=0forx=2andx =5 (Tals , u¥ =2 y>o

D. The function is positive for x € [0, 5)

Determine]ex-l-ldx -4

ex Jl*Q M

A x—e™*+C @
B. x+e*+C = ;(.-e,"'-rc,
C.14+xe™*+C

D. x+xe™*+C



Determine the size of angle 4 in the following triangle.

C
8.6°- 9.4+ 13- 2x 0.9x 1.3 (%A
9.9 2
8.8 Cosh= 1A +137-¢ ¢
gl 9.9 %)y
11.3 B A= ug.¢°
Not drawn to scale @

A. 48.5°
B. 61.4°
C. 118.6°
D. 131.5°

The graph of a function f(x) is shown below

¥

A

(x>0
JK L€y s Strictly

» X

Ing rrC 9

The graph of the antiderivative of f(x) could be:

A. " C. y

>

>




10.

If A and B are two independent events, then the probability of occurrence of at least one of A
and B is given by:

ot \eag
A. 1+ P(A)P(B) et one of A B

B. 1 - P(A)P(B) is Wuivalent to  P(AVB)
C. P(4) + P(B) — P(A)P(B)
D. 1— P(A)P(B) P(Ave)= P (R)+P(8)- P(ang)

= P(M- ?(5)_. ?{R)P(B)

( For inde pandwt

Ws,

P(A0®)= P(A)-¢(e)
= )+ p(8) (1-?(m)
= P(A) 2(8) - p(a)

= |- P(R) 4 p(p) P(R)

= - 2R)[1 - v(p)]
= 1= PR)H(E)

®



Question 11 (1 mark)

Write 132° in radian measure

........ X S
190

i

........................ e T

Question 12 (3 marks)

A discrete random variable has the following probability distribution.

x 1 2 3 4
P(X =x) 0.5 0.2 0.1 0.2

Find the expected value and variance of X

...... x | 2 3 |4 | Sum
...... xP(=e) | o 0.4 03 o | 2
....... X P(X=ay. 05 ] 0<% | 09 | 32 |[5%

T2

......... var(): EOC)-fECO)
= S.uw - 2t

......................... L
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Question 13 (6 marks)

Differentiate the following with respect to x:

(@) y=v4-x?

(b) _loge x
Y= 6x
I I 1 R R
' —

..................... e

......... —\—loz(.,l

..................... i o,
©) y = e?*sinx

J\j ......... u ................... e 2* ...................................................

e @ €O A Sk 2R

dn
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Question 14 (6 marks)
Find | 6x +7cos (%) d
(a) in j x + 7 cos (E) X

B Y .)q.sg.,,.(..ﬁ.)....t..c ............................................................

2
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Question 15 (3 marks)

Solve V3 sinx = — cos x for x € [0, 37]

......... S B
Cosx, 3
Yany = -
............................ r3..........................................................................
................ e -3y weX ggd
................... g
........................... TS A SOeoy 20RO RSO PSR RPEPEPRORPRPRRO

Question 16 (3 marks)

12 3
If sin(8) = BEEL find the values of cos(6)and tan(@) where 6 € [n, 7]

-13 -



Question 17 (2 marks)

sin A

= cosecA
1+ cosA

Show that cotA +

LMS T Cort A SA

eseesesecnsenescsensonncosnsseseonacnes NN, L, .. .cesecaersorrcsssssessonassannon
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Question 18 (5 marks)

(@) On the axes below, sketch the graphs of y = |x — 3| and y = |§x| , giving the 4
coordinates of the points where the graphs meet.
, \J‘;\%—‘Zl
4
2
2 . 9=l32)
T (5)%)
7 (s,2)
i S e } )} l T -
-6 0 J 6 x
_4-
x-3: % x-3c =%
gw ............................................ 5.1 ........................
................ 3&336
................ OO
y s Tiz b
................................................................. *5—‘5
......................................................................... Fo
(b) Hence, solve the inequation |§x| <|x—3] 1

- 15 -



Question 19 (6 marks)

A yacht is located at point Y and is sailing on a bearing of 032°T towards a lighthouse at point L
1.5 km from point Y. From Y, the yacht’s navigator spots a boat at point B bearing 120°T. The
bearing of the lighthouse from the boat is 332°T.

[ Not to scale
CL

(a) Calculate the distance between the yacht and the boat.
°
LYLB=60° and [LBY: 32

-16 -



(b) From the boat, the top of the lighthouse has an elevation of 2°. Determine the height of
the lighthouse above sea level.

Fad 1B woing Sime rule

.............................. MBS
B TS L I 1L
......................................... L@z hSSWE®
S’
.................................................... =gy km
. *GV\'I.°’~L
.......... e A e =~s

A e
NN

........ '.?f..’f'.‘.’.:;.................?‘.‘f‘f‘.\’.‘.f.‘.‘.!’.‘.?‘.‘r.‘.....‘.........C.e.wi.rﬂ...Q?...o.s.ci.\.\.ﬂ‘.*.!'m.....

............ Ay ek

NP 3 S -""ﬁﬂl ...................................... Q ..........................
b = T -

............. Ei?’.—'af‘3c-""\

End of Questions in Answer Booklet 1
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Question 21 (3 marks)

Solve the following equation for x

5x—:;x=z

e m=5t e 1=t
W\‘-.S_,._.l .................................................................... E ....................
........... S 5T S
N o T
Mm-S
A M) 0 e

Question 22 (3 marks)
2.5
Use the trapezoidal rule with 4 intervals to evaluate j 3/log, x dx correct to 3 decimal places
0.5

& intorwmls 2 5 funclion values

xlos Lo \t.S 17»..-.9 ............. o8
g|-0.s85) o lo.34  |osss lo.az._ .
........... B
: S 3|\°5d_ ; [Po 885+0-93) +2 (0+ 0344 0. 8%:):\
............ 0 s—0$3"l'

-2



Question 23 (5 marks)
(a)

Find the x coordinate of the stationary point(s) on the curve y = 3log, x + x? — 7x,
where x > 0.

BV T PRy T
(b)

Hence, determine the nature of each of these stationary point(s)

e B e
- g 2
A nL
...... Q“'x’:-\' dL‘J—.-}xl}-‘-')_
1 l 1"\-
e
e oo tuvniny YO ot wsl
......................................... R
+ A= ) )

0 ............... } ............ i:“—.’-(l' .........................................
Vi 1
................................................ S
................................................ T e
20
e owiaimam duve'ag yolak ok w3
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Question 24 (4 marks)

There are some red counters and some white counters in a bag. At the start, 7 of the counters are

red and the rest of the counters are white. Woody takes two counters from the bag. First he takes

at random a counter from the bag. He does not put the counter back in the bag. Woody then takes
at random another counter from the bag.

Let the number of white counters in the bag be x.

(a)

Draw a tree diagram that represents the above scenario, showing all relevant
information.

2= Thire are nrh‘m\'j

W
L4 F countt’s
in ‘*he bog

1\

(b) It is given that the probability that the first counter Woody takes is white, and the second
counter Woody takes is red is %.

Find the number of white counters in the bag at the start.

%3 ML o

............................................................................................ =
................ ot = 2(at¥dmal) :
.......................... = 3 (Wnsye) | =0 4l

S 3t 34 4 120

£ K P 26<0
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Question 25 (6 marks)

A geometric sequence is such that its sum to 4 terms is 17 times its sum to 2 terms. It is given
that the common ratio of this geometric sequence is positive and not equal to 1.

(a)  Find the common ratio of this geometric sequence.
........ sqﬁlaggmmmmmmmmmmmmmmmmmmmmmmmmm“
........ Sq._; .. r*_\ andstzq‘\'qr
Y=ol
........................ oY A I v Y W I
.............................. Lot SOOI
b = V() 0s 040
........................ Y= ) ) = )
......................... (.Y.‘.'.—.l.).(.r.‘;k\.)...-: (1'-4)’-0
.......................... Coten) 0] o fol
........................ ez o 2T

(b)  Given that the 6! term of this geometric sequence is 64. Find the first term.

T < GYS

(c) Does this sequence have a limiting sum? Explain your reasoning.



Question 26 (3 marks)

Determine the number of solutions for sin & = —0.7, where 6 € [0, 517] and provide reasons for
your answer.

05 5iaQ70 ‘A +Hus intrval.

- +otal of €0 so‘h—h'gugv

Question 27 (3 marks)

The Richter scale defines the magnitude of an earthquake as M = log;, (é) where [ is the

intensity of the earthquake wave, and S is the intensity of the smallest detectable wave.

An earthquake that registered 6.4 in magnitude was followed by another which was 4 times more
intense.

Determine the magnitude of the second earthquake accurate to 1 decimal place.

ISt BQuake: 2nd Quake



Question 28 (3 marks)

The above diagram shows a circle with centre A and radius r. Diameters CAD and BAE are
perpendicular to each other. A larger circle has centre B and passes through C and D.

Find the area of the shaded region in terms of 7.

r - i
e B T I
................................ S S
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Question 29 (7 marks)

F
,'
|
|
Y,
\
A ‘. 6 B
W’W
' 3
' 2
| 0
G D Chx__) E

A rectangle ABCD of length 6cm and width 2cm is inscribed in an isosceles triangle EFG, where
FG = FE.

Let£FEG =0

(a) Show that the area of the isosceles triangle can be expressed as
A=12+9tanf + 4 cotd
..... A g bx
...... b=.2xtb . and W= 9YL
..... 4““9:__7:_4““9‘1
...................... W B
............. 2 20O NER RO

................. s (3209 2)

-

- 124 4ot 9 +9tang
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(b) Hence, find the minimum area of the isosceles triangle that inscribes the rectangle.

o Ae i alen®) v Ay
.......... _‘_;,%,’..,q(*che)‘lﬂ(‘te*ﬁse(}b
oz Hwfe A a4
................................ e LOFe s
................... e Mg e
................................ Son¥®... SO,
..................... '-""-tcos’;@'_-l-n
......................................... f\'n\ecos\-e
......... stodionoy wnm dR o
46
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Question 30 (4 marks)

The first four numbers of an arithmetic sequence are p,9,3p — q,3p + q.

Find the 2022th term.

= Q.cl'
............................................... m t
Pz O
Now  9424= 3p-gq 5 29 05 Gommen Pfogmce............
.............. 2 it T N

............ S T YO X 2O
.............. Toeea= St (om)xg
............................ IR X2 W
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Question 31 (6 marks)

(a) Given that y = xe ™, find Z—Z and hence show that

fxe‘x dx = —xe™*—e™™*+C

......... BY e T
o -
................. Rl X o 38 S

.?@.&..’.‘.M:.:u.(f.—t.s.e:.’.‘..o.\:x .......................
................................................ :’le‘“-e’a‘\'c
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(b) ,

‘7

Il
o

O, X

The diagram above shows part of the curve y = xe ™ and the tangent to the curve at the
point R (2, %)

Find the area of the shaded region bounded by the curve, the tangent and the y axis.

....................................................................................... g
................................................................... N
.....-...........‘......................‘.........................‘...ﬁ.i..‘.Zi.x.*.% ............
A .............. q‘__\'-"l} ............ -* .........................................
............. e e e
.............................................................................................. .l......
...................... S Wt =t TR AR (o D0 2o § N
ev
............................................................................................... -
....................... T T e S N 2 Yl VO
2T &
= 9 2
................................ ?-P “
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Question 32 (2marks)

Given that E(aX + b) = aE(X) + b, where E (X) is the expected value of a discrete random 2
variable X and a and b are constants.

Prove that Var(aX + b) = a? Var(X)

Question 33 (3 marks) 3

At the point (2, —5) on the curve y = f(x), the tangent has the equation 2x —y — 9 = 0.
Determine the equation of the tangent to the curve y = 4 — 2f (3 + E) at the point (=2, 14),
showing all reasoning.

..... 'TO\AOW wil be Aomcfovmmad W Y Scunae wory . s '6‘7»)

r"-P'““BWI‘n\"(w)M ...... twi‘“& (311-) .................
LS -
......... 2(..31,.2).......(.&& )_ eyt
.......... ‘142)"4’9-“-'%:0
...................... 3=~Zm+‘b
End of Paper
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Section II Extra writing space

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