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SECTION I

Questions 1-10 (10 marks)

On the multiple choice answer sheet provided, shade in the best answer for each question.

. . 2x—1 . . . . .
1  Consider the function f(x)= cos( j . Over which domain does an inverse function exist

for 7
A) [0, 7]

[ 1437
o [o.]
C 1-37 l+37r}
© 2 7 2
b _l 1+37z}
(D) 22

2 What is the minimum number of people required in a group so that four of them are
guaranteed to share the same birth month?

A) 13
(B) 36
C) 37
(D) 366

3 Which of the following is a correct expression for I cos’ x dx using the substitution u=sin x ?

£ 3

(A)  sinx—2 Y, ¢
3

(B) sinx—>2> Y, ¢
- .3

©) cosx—SH; Y

(D) %[sinx+sin2 x]+ C



4  Let X be arandom variable that follows a Binomial Distribution with E£(X)=7 and
Var(X)=6. Which of the following is the probability of success, p ?

@
® <
© -
®

5 Which of the following differential equations represents a correct solution to the slope field

below?
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6  What is the vector projection of u=i+4; onto y=—4i+3;?

W il
®) it
© i+
© livs

— , what is the value of & ?

7 k
Ifj dx 7z
) \V4-9x* 6

2
(A) 3

NG
(B) >

1
©) 5
D) 1

8  From a standard deck of cards, a card is drawn 30 times with replacement.
What is the probability that a black card is drawn 20 times?

30C20
(A) ( 2!)20

30C20
B) 30

. 1 =30
o =)
(D) —=



9 Moving only right or up, how many different paths exist to get from Point A to Point B?
o

B

A
(A) 45

(B) 840

(C) 2002

(D) 14!

10  Brody and Ben are playing a badminton match where five games must be won in order to win
the match. The probability that Brody wins (each game) is 0.9 and the probability that Ben
wins is 0.1.

Which of the following is the approximate probability of Brody winning the match after
exactly 7 games are played?

(A)  8.9%
(B) 9.8%
(C) 47.8%
(D) 12.4%

END OF SECTION I



SECTION 11
Question 11 (15 marks) START A NEW BOOKLET

a) What is the range of the function y=2sinx+cosx—1?
[HINT: First consider 2sin x+cosx=Rsin(x+ ) |

b) Show that cos (2 sin”! (%D =§ , including all working.

c) Consider the inequality:

2
x -6 <1
X
The first line of Xanthe’s solution is:

x'—6<x

1) Explain why this is incorrect

2
i) Solve =0«
X

d) Find the Cartesian equation of the curve with the parametric equations:

18

€) Evaluate J

3

dx using the substitution u=x—-2

X
Nx—=2

f) Prove sinx+sin2x+sin3x=sin2x(2cosx+1).

END OF QUESTION 11



Question 12 (15 marks) START A NEW BOOKLET

a)

b)

d)

3 5
Consider the following vectors: u =[7J and y=[ j .

-6
1) Find the size of the angle between vectors u and v , correct to the nearest
degree.
i1) Use the answer sheet for Q12a)ii) provided to graph the vectors u and v,

then sketch and label proj,v on the same diagram.

iii) Find proj,v

A polynomial P(x) has a remainder of 4 when divided by x+1. Given that P(2)=3,
find the remainder when P(x) is divided by x> —x—2.

Newton’s law of cooling states that the rate of change of temperature of a body is
proportional to the difference between the temperature of the body (7') and its
surrounding air temperature ( 4 ). This is shown by the differential equation:

dT
e
7 ( )

i) Show that T=A4+Be ™™, where B is a constant, satisfies Newton’s law.

ii) A piece of hot metal has an initial temperature of 1350°C . After 10
minutes in an environment at 25°C its temperature has fallen to 720°C..

What time elapses for the metal to cool to 50°C ? Answer correct to the
nearest minute.

1
2
-3
Evaluate J —dx

J1—4x2

0

END OF QUESTION 12



Question 13 (15 marks) START A NEW BOOKLET

a)  The wind chill index, ¥, measures the apparent temperature (”C ) by taking into

account the speed of the wind, v km/h in a location. A meteorologist suggests that
the wind chill index in the region where his laboratory is located is given by the
equation

Find the rate of change of W', given that the wind speed is 10 km/h and is increasing
at a rate of 5 km/h per hour. Give your answer correct to two decimal places

b) i)
ii)
c) )
i)

iii)

W =19.5-7.4""

Show that the function defined by

_8
f(x): 7r(1+4x2)

0 otherwise

OSxSl

is a probability density function.

Determine the mode.

By considering sin(sin”' x+cos ™' x), prove that

. -1 -1 _72.
Sin X +CoS X—E

1

. ) LT
Sketch the curve y=sin~' x+cos ' x+tan x>

sin”' x+cos™ x+tan”! xdx

e [y

Hence, or otherwise, evaluate
-z
4

QUESTION 13 CONTINUES ON NEXT PAGE



Question 13 (15 marks) CONTINUED

d) The diagram below shows how 8 buildings, A to G, are connected to form a network.
Each edge represents a cable between two buildings. Each end of a cable is connected
to an access point. The connection between each end of a cable and an access point
has a 1.4% probability of being defective.

For the network to be operational, each building must be able to communicate with
every other building in the network either directly or through another building(s).

Show that there is less than a 2% probability of the network not being operational.

END OF QUESTION 13



Question 14 (15 marks) START A NEW BOOKLET

2
Solve the differential equation ﬂ: COSX Y
e

Express your answer in the form y= f(x).

, given that y(0) :% )

b) 1) Use Mathematical Induction to prove that

1 1 1 1 1
+ + + + +

_(n=D)(3n+2)

221 3%-1 4*-1 5-1 n’ -1

for all integers n>2.

i1) Hence, or otherwise, evaluate:

! + ! + ! + +L
4*-1 5°-1 6*-1 50% -1

4n(n+1)

¢)  An online retailer claims that they ship 90% of orders within 24 hours of the order
being lodged. An internal review is triggered if this rate falls below 87%.

A sample of 500 orders was taken in order to determine the sample proportion of

orders that were shipped within 24 hours of lodgement.

Let p be the sample proportion of orders that were shipped within 24 hours.

Use the table of standard normal probabilities provided to approximate the
probability that an internal review is triggered. Give your answer correct to four

decimal places.

QUESTION 14 CONTINUES ON NEXT PAGE



Question 14 (15 marks) CONTINUED

d)  The points 4, B and C have position vectors a, b and ¢ respectively.

A and y are non-zero numbers such that Aa+ub -¢=0 and A+ u=1.

1) Show that points 4, B and C are collinear.

i) It is known that |c~z‘ =2, the angle between a and b is acute, and the area of

triangle OAB is kunits’.

Show that (a+b)" = 4(|bf -k’

END OF QUESTION 14

END OF EXAMINATION
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SECTION I

Questions 1-10 (10 marks)

On the multiple choice answer sheet provided, shade in the best answer for each question.

: . 2x—
1  Consider the function f(x)= cos[ al

for 7 = S X
A [0, 7] *’l \_“
[ 1+37
(B) _0= 2}
[1-37 1+37r}
© 2 7 2

1 1+37 3
@ %]
L 0 < 2w-\ ¢ 3T
[ < L & 32\_
7 L

2 What 1s the minimum number of people required in a group so that four of them are
guaranteed to share the same birth month?

@ 13 3x12+ |
(B) 36

@37

(D) 366

) . Over which domain does an inverse function exist



3 Which of the following is a correct expression for Icos3 x dx using the substitution z=sinx ?

3

(A)) smx-— e
3

(B) sinx-— cos ¥
= .3

(C) cosx— s

(D) %[sinx+sin2 x:|+ C

+C

+C

+ C

n

]

(R}

]

f@&lxx cosydn

fu - Sinh) Cof 1N

5\—u‘dw
v -y

Ve
k)

)

4  Let X be arandom variable that follows a Binomial Distribution with £(X)=7 and
Var(X)=6. Which of the following is the probability of success, p ?

N
()49
® 2
7

1

© o
(o) 1
7

np=T —0
npg- 6 O
@ -

—_—

0,

-
-

£
=

)T o

\»

Q-

Lo 3R

Uz S\;\)(.
o = esu dx



Which of the following differential equations represents a correct solution to the slope field

below?

5
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6  What is the vector projection of #=i+4j onto y=—4i+3j?
&) iv
B) —i+—j
®) 25~ 25£ >(

€ —i+=; X

A n
_ m/\\(, \ \ -V
¥yrr= @ ~
\x,\.\— A 4>‘?)
o bl ~) - -—/_;/—
- g S d 441_*3\'
B[k
B 25(6> - %‘

dx P4 . o
Ifj o =E,Whatlsthevalueofk. K 3
" \ I3 ¢7£
¥ | k
w e ()] 2
1 5 0 L
©) 2
. e n
D) 1 [s\n"@‘ - n” (0>j) ey
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8  From a standard deck of cards, a card is drawn 30 times with replacement.
What 1s the probability that a black card is drawn 20 times?

—

c Lo X Bin (10, 4)

20

" e
® % o) )1
*, (3
O G = 2,

2%

(A)

—

9  Moving only right or up, how many different paths exist to get from Point A to Point B?

.B
(@
o

A A>C B“IO / 513
(A) 45 4 waﬁs 2 3(}3
840 i
(C) 2002 CHB = 2“?)“ V\J
D) 14!



10

Brody and Ben are playing a badminton match where five games must be won in order to win
the match. The probability that Brody wins (each game) is 0.9 and the probability that Ben

ins is 0.1
wins is 0.1.

Which of the following is the approximate probability of Brody winning the match after
exactly 7 games are played?

@ 8.9%

B) 9.8% Buody sk ww 4 of A

(C) 47.8% Ao T
(D) 12.4% rfirl' (,aamu ood Jrr 7

P = Kﬁc:, (0'1>+{°">L x(o(‘i)

- 0.08851735

END OF SECTION I



SECTION 11

Question 11 (15 marks) START A NEW BOOKLET

a) What is the range of the function y=2sinx+cosx—-1?
[HINT: First consider 2sin x+cosx=Rsin(x+«) ]

v—— \]?}*\1’ S\;\ (1""06) - | ]

. Genfira) - |

woat L

Show that cos ( 2sin” (%B = g , iIncluding all working.
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5o (WH4

\ AL -
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\IA' ol = Sin_\% \ “\d\(-

: 2
S Sind= 3
7 8

o = |- 2s?n‘°¢j 3wk

1 —_
- 1- 2 ()
- |- 2x9
(& | manc
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¢) Consider the inequality:

2 —
x —6 <1
X
The first line of Xanthe’s solution is:
X’ —6<x
1) Explain why this is incorrect 1
2 _ 6 2

i1) Solve <1

..w}
\N\N\L W 40 ohan Yauhe S wld Con iy .gq)a/a
fn
posr\wc (17g and mJadwe 140) co o4 \qﬂ ) &
!
Mo wivod.

ey s Uty
\9 \ \A

1 and
%(1}—5) Ik J w\u\%{)m \)\\)

3‘11,’%1 éO

e
plmvm nied

po\J N OVW\M)



d) Find the Cartesian equation of the curve with the parametric equations: 2

(1rt¥)”

s oMy A ok Yy s itk
SO J T (py
\')\MJ, i\()mreo\ — Q\'\N&‘“\‘\"j

\% ;(J - j ,9

D nob penotse ot .
F (X o)+ (j-\a)l = lorm

(- 01/ O el o



18 3

€) EvaluateJ il
Nx—=2

dx using the substitution u=x-2

Jo \ marl oou-=
I ( ,‘jra\ i MI x=3 > u=|
) -l O&U S\my _ = = Ha
= f‘ WA s 2w du indix F“""”) x=18 > U

L ol

f) Prove sinx+sin2x+sin3x=sin2x(2cos x+1) | 2

LA(= S % 4+ S lx +SndL

(= S 4 s+ s A
| wot - m-\ §\n (17.-1)3 A §indn =) Wilay Sam 10
(‘S\,y&\ﬂ”‘\)r - - pro reswit
= w 4+ S 2n I:WS“ -
= §h 21( VAR -)'\> | mark S\Mp’f]

= Ry (fouont)



END OF QUESTION 11

Question 12 (15 marks) START A NEW BOOKLET

3 5
a)  Consider the following vectors: u :(J and y:[ J

1) Find the size of the angle between vectors # and v , correct to the nearest 2
degree.
1) Use the answer sheet for Q12a)ii) provided to graph the vectors » and v, 2
then sketch and label proj,v on the same diagram.
iii)  Find proj,v 2
N ru.-v
¢ /%'MU(/\L {o -
Y wy = lullylws &
c—”_/lb )7
3%&' + )x— _ -
1 - =
7 WAL .ﬁ)r w0s o —
1
T v 524 b \XS/BYTT
W / (!/ ‘ /| 3+ ¥ \r’d
-21
[ it s (/
el B @)
o QIR
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foumie 0= N 59 4s.0
o WK
YB ~ \\ J (V‘d) :l /7’
‘\i) 10 j h
5 / pv; 45\/ W, ond V)
—t—t ,’-\' } ——t—t —t—t 1
10 /—5 ANKAN-) 10 | w o «(bf
v -
Pyt F NNy A ¥
N ‘4 (1ak
an S oy 13
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b) A polynomial P(x) has a remainder of 4 when divided by x+1. Given that P(2)=3, 2
find the remainder when P(x) is divided by x* —x—2.

h‘“i\; P-0=40 4 < (n-2) ASHEED 4 6D
{
&:\Q\i A = —atlo
W o= b-4 —U
WTP()= 3 3o (et 1 e P
w“%
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Newton’s law of cooling states that the rate of change of temperature of a body is
proportional to the difference between the temperature of the body (7') and its
surrounding air temperature ( 4 ). This is shown by the differential equation:

dr
—=—k(T'-4
2 ( )
i) Show that 7=A+ Be™™, where B is a constant, satisfies Newton’s law. 1

ii) A piece of hot metal has an initial temperature of 1350°C . After 10
minutes in an environment at 25°C its temperature has fallen to 720°C.

What time elapses for the metal to cool to 50°C ? Answer correct to the
nearest minute.
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Question 13 (15 marks) START A NEW BOOKLET

a)

l/z MGrY

wind chill index in the region Where his laboratory is located is given by the equation

W =19.5-7.4v""

Find the rate of change of /¥, given that the wind speed is 10 km/h and is increasing
at a rate of 5 km/h per hour. Give your answer correct to two decimal places.

-
—

L

T, wond  chil {‘odof

~N

- 0:930359\71b2

v - 093 ()

v -
ﬂ S

) V=10
l, Mav¥

01

W = \9-§ — T4V

-0-83
aw P NVEY 0\’1v
| —

=\0

@ v=19

] mov\L
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= 125w 107083

s decre g W "C
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b) 1) Show that the function defined by

8
x(l1+4x
(1+4x)
0

f(x)=

is a probability density function.

11) Determine the mode.
. . (L
)R O T (AR
— L
ol b dv
12 7t (1+4n

l S
(S\Aba\ﬁvﬂﬂoq - 4
AL WN’) ﬂ

Osxsl
2

otherwise
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c) 1) By considering sin(sin ' x+cos ' x), prove that
2
sin " x+cos ' x="
2
ii) Sketch the curve y=sin™' x+cos™' x+tan”' x—% b
iii)  Hence, or otherwise, evaluate j‘ sin”' x+cos ' x+tan ' xdx 2
'\ o = - =
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d) The diagram below shows how 8 buildings, A to G, are connected to form a network.
Each edge represents a cable between two buildings. Each end of a cable is connected
to an access point. The connection between each end of a cable and an access point
has a 1.4% probability of being defective.

For the network to be operational, each building must be able to communicate with
every other building in the network either directly or through another building(s).

Show that there 1s less than a 2% probability of the network not being operational. 2
* -
-SE [ For At nvhwore 4o not b owe/ahonmi/ o st
SN .
\\-»§§ od QLUCs pomﬁ wet by ohfcd'm (om/w\w
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Question 14 (15 marks) START A NEW BOOKLET

2
a) Solve the differential equation @ _S5 Y , given that y(0)= r.
dx e 4 3

Express your answer in the form y= f(x).




b) i)

Use Mathematical Induction to prove that

1 1 1 1 1 (n=1)(Bn+2)
—t ot — 55—+ .. .. +—— =
22-1 3 -1 4 -1 5 -1 n —1 dn(n+1)
for all integers
ii) Hence, or otherwise, evaluate:
1 N 1 . 1 . . 1 1
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¢)  An online retailer claims that they ship 90% of orders within 24 h of the order
being lodged. An internal review is triggered if this rate falls below@%

A sample of 500 orders was taken in order to determine the sample proportion of
orders that were shipped within 24 hours of lodgement.

Let p be the sample proportion of orders that were shipped within 24 hours.

Use the table of standard normal probabilities provided to approximate the probability
that an internal review is triggered. Give your answer correct to four decimal places.

p=01 N=SoN M O*M'Lb MO/L

\X p(\ oD . _?,'ﬂ_(_o/‘) 0-000“6 |
0% = §00 T, Wl
| Mo
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§/ = | - 00\815- M_\rema,\ renew)
>~ L = 0.0112§ ‘is 0.0\2%




(

d)

The points 4, B and C have position vectors g, b and ¢ respectively.
A and u are non-zero numbers such that Ag+ b -c=0 and A+pu=1.

1) Show that points 4, B and C are collinear. 2
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ii) It is known that ‘g‘ =2, the angle between ¢ and b is acute, and the area of

triangle OAB is kunits®. A
q

Show that (a=b)" = 4(|a] —*) 0 8 3

0% - Jalbjug g wwe 6 s AOB

Na: 0 oid )
1 b - s O —
l:,‘}, e = 2k (0 ¢ awt)

= o\ nad

END OF QUESTION 14 ( 1 _ kb
END OF EXAMINATION - = 4 \\2/\ =



