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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 for Questions 1-10.

1) If cost9=—% and 180° <& <360°, then cotf =

B -5 B) -7

0 = D) —

2) What are the asymptotes of the graph of y =

x2 -9
A)  x=213 B) x=%9
C) y=%3 D) y=%9

3
3) For the function f(x)= -%— —5x* +2x+10, the gradient is —14 at two points. What are the

values of the x-coordinates at these points?

A  -8,2 B) 82

c) 8 -2 D) -8 -2



?

1
J2—x.

4) What is the domain of the function f(x)= Jx+

Ay (0,2 B) [0, 2)
Ccy (o, 2] D) [0, 2]
5) If the z scores on an examination are normally distributed and P(z < N)=0.6 for some

number N, what is the value of P(-N <z< N)?

A) 01 B) 03

c) 02 D) 04

6) What is the change in amplitude and period when the function f(x)= %sin 4x is

transformed into g(x) =sin2x?

A) The amplitude is halved and the B) The amplitude is halved and the period
period is halved 1s doubled.

O) The amplitude is doubled and the D) The amplitude is doubled and the period

period is halved is doubled
7 Which statement is true for an ungrouped data set with no outliers?
A) The largest possible range is B) The largest possible range is
2 times the IQR 3 times the IQR
C) The largest possible range is D) The largest possible range is
4 times the IQR 5 times the IQR



8) Which line is perpendicular to 3x+4y+7=07?

A) 4x+3y-7=0

C)  8x—6y—7=0

9) What is the derivative of 3***3?

A)  In3x4x3%

C)  In3x3%°

B)

D)

B)

D)

10)  What is the value of In2+In4+In8+..+In2%"?

A)  n'n2 B)
C) n(n+2)In2 D)
End of Section I

3x-4y+7=0

4x-Ty+7=0

(4x +5)x 343

4 X 34x+5

n(rn+1)In2

n(2n+1)In2
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Instructions + Answer the questions in the spaces provided. Sufficient spaces are
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» 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 (2 marks)

Find the values of a and b (in simplified form) such that

Question 12 (2 marks)

Find the value of @, correct to the nearest minute 2

16 NOT TO SCALE

20




Question 13 (4 marks)

The diagram below shows the graph of y = x> —x—6.

= :

(a) What is the coordinate of A? 1

0<x<6 3




Question 14 (3 marks)

Differentiate

(a) y=x%"

e +1

®) fx)=—-

Question 15 (2 marks)

Use two applications of the trapezoidal rule to find an approximation to the area given

in the diagram.

6m

10m

+— fm —>+— 6m —>»

NOT TO SCALE




Question 16 (2 marks)

NOT TO SCALE
6.4 kim

6.4 km

B

In the diagram, ABC is a triangular airfield with AB = BC =6.4 km . The bearing of B from
A is 140° and the bearing of Cfrom B is 032°.

(a) Show that Z4BC=72°. 1

Question 17 (2 marks)

Solve  [2cosx—]|=1for0<x<zx 2

-10 -



Question 18 (6 marks)

Consider the curve y=2x’ —9x% +12x.

(a) Find the coordinates of the stationary points and determine their nature. 3
(b) Show that a point of inflection occurs at x =—. 1

-11 -~



(¢) Sketch the graph y =2x’ ~9x” +12x, indicating clearly all important features. 2
y

ﬂ\

A

Question 19 (1 mark) Yi

NOT TO SCALE

=¥

The graph of the function f'is shown in the diagram above. The shaded areas are bounded by
y = f(x) and the x axis. The shaded area 4 is 8 square units, the shaded area B is 3 square units

and the shaded area C is 1 square unit.

Evaluate fz f(x)dx.

-12-



Question 20 (5 marks)

NOT TO SCALE

The diagram shows the curves y=2—-3- and y=x-2 for x>0,
X

(a) Find the coordinates of the two points P and O where the two curves intersect. 2

(b) Hence, find in simplest form, the area of the shaded region contained between
the two curves. 3

-13 -



Question 21 (3 marks)

(a) Show that log, 2=

log, x

Question 22 (2 marks)

The completion times for the Oztown triathlon race were normally distributed with mean
times 60 minutes and standard deviation 5 minutes. Using the empirical rule, find Ozzie’s
completion time if he finished ahead of 84% of competitors. 2

-14 -



Question 23 (4 marks)

The discrete random variable X has a mean of 2 and probability distribution

1 2 3 4

X
px) 0-3 0.45 a b

(a) Show that the two equations in terms of @ and b are

at+b=0.25
3g+4b=0.8

Question 24 (2 marks)

Consider the function f(x)=¢" and g(x)=In(x-2).
(a) Find the composite function f(g(x)).

-15 -



Question 25 (2 marks)

If y=xsin2x, find &
dx

Question 26 (4 marks)

The table below shows the English marks (x) and the Mathematics marks () for a class
of 12 students (4-L). Only the English mark is available for student L.

4B | C|D|E | F |G |H| I |J|K]|L
x |67 |61 | 65|67 |75 |75|69 |85 |8 |89 | 87 | 80
y (58164 |66 |68 |70 7272|7680 | 82| 84

(a) Calculate the correlation coefficient between x and y for the students 4 to K.

Describe the nature of the correlation coefficient between x and y.

-16 -



Question 27 (2 marks)

Question 28 (2 marks)

Find j.t:am2 x dx

Question 29 (2 marks)

Evaluate f: x(x* —4) dx

-17 -




Question 30 (5 marks)

A metal crate of fixed volume 9 m®is to be made in the shape of a rectangular prism with
length 2x metres, width x metres and height # metres.

a) Show that the area 4 m? of metal required is givenby A=4x> +£ . 2
(a) q gi y
x
(b) Hence find the minimum area of metal required. 3

-18 -



Question 31 (3 marks)
At time (¢ hours) after 12:00 am, the height (A metres) of the deck of a boat above the level

of the jetty is given by 4 =2cos (%t] +1. Find, correct to the nearest minute, the first

time after 12:00 am when the deck of the boat is level with the jetty. 3

-19-



Question 32 (3 marks)

The function f(x)=x" is transformed into a new function whose graph is shown in the

diagram below.

NOT TO SCALE
("'1 ,‘“‘3 )

\

Find the equation of the new function in the form g(x)=£% f(x+5b)+c for some constants
k, bandc. 3

-20-



Question 33 (3 marks)

(a) On the number plane below, draw the graphs of y =cossx and y=1—|x|
~ for -3<x<3. 2

v
{(b) Hence find the number of solutions of the equation coszx=1- |x| in the

domain (—oo, oo) . 1

Question 34 (3 marks)

2
If y=tan’ x, find the values of the constants a and b, such that d—‘: =ay’ +by+2. 3
dx

_91 -



Question 35 (3 marks)

The continuous random variable X has probability density function f(x) = %sin X

for 0<x<rx.

(a) Find the cumulative distributive function (CDF) 2

Question 36 (3 marks)

(a) Differentiate xlog,x. 1




Question 37 (4 marks)

At time ¢ years after it was purchased the value $7 of a car is given by V =

(a) Find the loss in value of the car during the third year.

25 000e%% .

Question 38 (2 marks)
The first term of a geometric series is 16 and the fourth term is % .

(a) Find the common ratio.

-23-



Question 39 (5 marks)

A particle is moving in a straight line. At time ¢ seconds it has a displacement x metres from a

fixed point O on the line, velocity v ms™, and acceleration a ms™ is given by a =6¢—12.
Initially, the particle is at rest at O.

(a) Find expressions for v and x in terms of . 3

-24 -



Question 40 (5 marks)

Y
x -
A e —e
y=1 -
e +e
y=1
L NOT TO SCALE
G
4
G| x = &
Sgteas
g&%ﬁ%;‘%ﬁ% >

et —e”

The diagram shows the graph of the curve y =———.
e t+e

(a) Show that the shaded region bounded by the curve, the x axis and the line

k

-k
x =k, where £ > 0, has area ln[e —;e ] 2

_25.
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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 for Questions 1-10.

1) If cosgz—% and 180° < 8 <360°, then coté =

p 'B)

5
C =
) 12
2) What are the asymptotes of the graph of y =

X)) a—#3 B)
&)

i y=%3 D)

3

¥ -9

.g'

kh—q<=9“
(=3) (32 =2
wet R

3) For the function f(x)= %— 5x> +2x+10, the gradient is —14 at two points. What are the

values of the x-coordinates at these points?

A)  -8,2 (Ei)
C) 8, —2 D)

LU= vZ1ox 2
3(_\'?_ onk = —\4
y( 0w 4\ =0
(e (= =
x_:?l p 8

8, 2

-8, -2



1
4 What is the domain of the function f(x)= \/; + d . il

BEY < L
A (0,2 @ 0.2 - (o ; 93
(0 2] D) [0, 2]
5) If the z scores on an examination are normally distributed and P(z < N)=0.6 for some

number N, what is the value of P(-N <z < N)?
(~n g 2<% i\D

A 01 By 03 = &V (O‘C:“L.‘:I\O fz)
Y i p(*z_s:N) —~0S
@ 0.2 D) 04 _3(0-Go- <)

— 2o\ )
- O- L
6) What is the change in amplitude and period when the function f(x)= lsin 4x is 2
~ vhda =
transformed into g(x) =sin2x? N o \a"\\? b B
Rap\\vb'sﬂ—‘-&t" ()e(_“( od "_:’T,_‘:
pew ok =TT -
A) The amplitude is halved and the B) The amplitude is halved and the period
period is halved is doubled.

C) The amplitude is doubled and the @ The amplitude is doubled and the period

period is halved is doubled
7) Which statement is true for an ungrouped data set with no outliers?

A) The largest possible range is B) The largest possible range is

2 times the IQR 3 times the IQR
@ The largest possible range is D) The largest possible range is

4 times the IQR 5 times the IQR

e —— b (15 A& L) R TR

e QL LsxIR — Ax TR



8) Which line is perpendicular to 3x+4y+7 =

A) 4x+3y-7=0

(@

8qx—6y-7=0
@ﬂ':g;tﬁjj
Ld = e e O,

e _C
~ &y -1

. I & 4x+5
9) What is the derivative of 377 ?

@ In3x 4% 34+

& Tngxd™

10)  What is the value of In2+In4+In8+...+1n2*"?

A)  n’ln2

C) n(n+2)In2

:'\;\‘)_+.l\\y\)_+"3\f\‘2_»\-_ﬁ. L A li’\L

“(lraazde x 2a) e L

a=)\ ; a=\ ) "\'La"\) L= End of Section I

§h: -f_:—__,(a\-/u
-—;(\J«—D_«\\
= &l 13

L Suam

07?

B)

D)

B)

D)

B)

4%:: x|

o D o ek
3x—4y+7=0 9 =
. -3
4
4x-Ty+7=0 MJ,':'&:
' 3 ;
4SS
(4x+5)x 34+ j%
AxAS
":(1\3‘)(4'?(3
4X34x+5
n(n+1)In2

@ n(2n+1)In2

CT P SR AT TR P Sl
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Question 11 (2 marks)

Find the values of ¢ and & (in simplified form) such that

3\/_=a+\/g 2
‘3 XMK -
Al S raxP =3 [,
R g
_________ Uo=4
— x>

U-f”"gﬁ’ ............ L ——
= Mrmb ......................................
___________ tpg'—:ﬁt
= e A,
______________________________________________________________________________________________ ey =

Question 12 (2 marks)

Find the value of @, correct to the nearest minute 2
12
16 NOT TO SCALE
20
p IS e
08O =6 A L
______________________ e e
......................................... el
S
e S v L e
R - X S O a‘) _______________________________________________________________________________________
e BN l—l



Question 13 (4 marks)

The diagram below shows the graph of y = P —-x—18,

y

g“f.__ '](.L"- .(3_//6

_/A

(a) What is the coordinate of A?

(b) Find the area bounded by the x-axis and the curve y =x*—x—6 for the interval

0<x<6.

i Asg‘;@"ﬁ&)dxx—
13

W ¥ =z >
________ ) 1T ., S . -5 b
— N
. 4" gk«ll/ ..............................................................




>
Question 14 (,4/ marks)

Differentiate
@@ y=x’¢*
L . D

®) F=221
2x

______________ L0\ = J\JL(LK\ e (Qx"r l\ &~

Question 15 (2 marks)

Use two applications of the trapezoidal rule to find an approximation to the area given
in the diagram.

NOT TO SCALE
10m

______________________ =3\e)
= Gom "~



Question 16 (2 marks)

NOT TO SCALE

In the diagram, ABCis a triangular airfield with AB = BC = 6.4 km . The bearing of B from
A is 140° and the bearing of C from B is 032°.

(a) Show that LABC =72°.

1

____________________ LABC = LAY XA ENSC e

= A (oW 28 W S)
=

1

I - St 1T o 0. S

__________________________________ (o
Question 17 (2 marks)

Solve ‘2cosx—1‘=1for05x5fz

2
.............................. = QQ.LLO&K'— :_\
A A T e e eeecemo— LI o R w
___________ S I e T - A W = N
6.\ 58
.................. = v . -,
.......................................... - = PT{.,

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

<=



Question 18 (6 marks)
Consider the curve y =2x’ —9x” +12x.

(a) Find the coordinates of the stationary points and determine their nature. 3

il

..5.ub...x;.%/..sﬂ ...... ':fc ..........................

PO AN

________ L RAA LT ot SUEL LS o 8 (4D
........ ( 1“73(’{“‘\:07&@»’:!\8%@“0(1‘0@\'& *

g ba) N

11, =



(c) Sketch the graph y =2x’ —9x” +12x, indicating clearly all important features. 2

A

v
=

Question 19 (1 mark) Vi

NOT TO SCALE

“¥

The graph of the function fis shown in the diagram above. The shaded areas are bounded by
y= f(x) and the x axis. The shaded area A4 is 8 square units, the shaded area B is 3 square units

and the shaded area C is 1 square unit.

Bvaluate | f(x) dx.

s 19



Question 20 (5 marks)

¥ )
A i
é 3
Q : Rl
¢
" % & NOT TO SCALE

The diagram shows the curves y=2—i and y=x-2 for x20.
x

(a) Find the coordinates of the two points P and Q where the two curves intersect. 2

_______________ 2 et i =
_______________ =3 =)=
revsseneseessees T e e N eeer e e e 8 8 4 18
BN TN T T
NI SRS, ol LY, et AU

R @B )

(b) Hence, find in simplest form, the area of the shaded region contained between
the two curves. 3

A= > [a-% —-(K'*\} dn .

,_g\'s(g\__ _—_L»\—AC\L ............................................................................

......................... 3m.mm"mBNMWm.“mmmmm“mmmmmmmmmm"mmmmmmmmmmmmmmmm"
- e i (
................ ’S\ ?T—)dx_, = am >

a—iJ )
= @(3\—3\{\3_:: B ] Bl e \3 __________________________________________________
iy 1



Question 21 (3 marks)

(a) Show that log, 2= . 1
log, x
___________ Vg 2 Tloqs 2 (change of ase cdle)
....................................... IQ%'VX
.............................................. L oo nrasmenssasssdi A TS
........................................ O
(b) Solve the equation log, x =4log, 2 2
_________________ o T T o
N .. 5 S,

............... W e
ks 2 i ) S, l—
_n.?—._.l.-@-ga ........... ._.."Z...‘.l..—.: --------------- & ........ l. 9-.6,.&:.?!.'.—........---:-’.);: ......................................................
A
s =R =24

Question 22 (2 marks)

The completion times for the Oztown triathlon race were normally distributed with mean
times 60 minutes and standard deviation 5 minutes. Using the empirical rule, find Ozzie’s
completion time if he finished ahead of 84% of competitors. 2

« 4w



Question 23 (4 marks)

The discrete random variable X has a mean of 2 and probability distribution

X 1 2 3 4
p(x) 0-3 0.45 a b

(a) Show that the two equations in terms of ¢ and b are

a+b=025
3a+4b=0.8

2

- 243 ot 4= L

Question 24 (2 marks)

Consider the function f(x)=¢" and g(x)=In(x-2).
(a) Find the composite function f(g(x)). 1

________________ Blatihe Ll bedy - o

tn (e

S——— o T T T T IR R ——
(b) Find the interval notation for the range of the composite function 1
............................. T =)



Question 25 (2 marks)

If y=xsin2x, find L4 2
dx

.............. \j‘ TR A R L 14
____________________ e G T 5 L oy Ny I S

Question 26 (4 marks)

The table below shows the English marks (x) and the Mathematics marks (y) for a class
of 12 students (4-L). Only the English mark is available for student L.

A|B|C|D|E|F|G|H|I J | K| L

x |67 |61 65|67 |75 75|69 |85 |85 |89 |87 |80

y | 58|64 | 66|68 |70 |72]| 72|76 | 80 | 82 | 84

(a) Calculate the correlation coefficient between x and y for the students 4 to K.
Describe the nature of the correlation coefficient between x and y. 2

____________________________ r=o-q  stoeg  poiNve  coscelakon ..

= =



Question 27 (2 marks)

X

7 ng 9
x+1 dx

- (‘L‘H .elL-» e}(l)

If y=

.................... e T T T e P

Question 28 (2 marks)

Find J-'[a,n2 x dx

Question 29 (2 marks)

Evaluate J-;x(x2 —-4) dx

= [7-



Question 30 (5 marks)

A metal crate of fixed volume 9 m’is to be made in the shape of a rectangular prism with
length 2x metres, width x metres and height 7 metres.

(a) Show that the area 4 m”® of metal required is given by A =4x’ +£ . 2
gt

v

- 18-



Question 31 (3 marks)

At time (¢ hours) after 12:00 am, the height (4 metres) of the deck of a boat above the level
of the jetty is given by s = 2005(;—75?0 +1. Find, correct to the nearest minute, the first

time after 12:00 am when the deck of the boat is level with the jetty. 3

o 4 i1 e i e e

-19-



Question 32 (3 marks)

The function f(x)=x" is transformed into a new function whose graph is shown in the

diagram below.

NOT TO SCALE

-1-3)

\

Find the equation of the new function in the form g(x) =k f(x+5)+c for some constants
k, b and c. . 3

\JQV‘(\LQ&, j“{h*mm&\&%@diumf _____ %Q\L«Q,\QQ"K ..... ﬂ/\fj

T cueve s seflected ta Mo x-axis,dileted

-20 -



Question 33 (3 marks)

(a) On the number plane below, draw the graphs of y =coszx and y =1 —|x|
for -3<x<3. 2
B

(-2)

(b) Hence find the number of solutions of the equation coszx =1—|x| in the '

domain (—o0,%). 1

_____________________________________________________ B A S e

Question 34 (3 marks)

2

d{=ay2+by+2. 3
X ‘

If y =tan’ x, find the values of the constants a and b, such that
Ay :
= d+q -
e A NS C R .

o= kane (lhan™)

___________ dh;‘l"&w\y_&i%mém

| - Y
___________ e ToAsectr A lean RS0 Ko

__________________________ = 2 (atanm O bhanx (e dan %)

__‘_C{:('c: y Vo =%
-9 -



Question 35 (3 marks)

The continuous random variable X has probability density function f(x)= %sin %

for 0<x<ur.

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

(b) Find the first quartile of the distribution. 1
gl =
Hdzears, L-(\—ch’g .......... e
< A
................................................................. \ '—CC‘J‘L—L—
........................................................................ oS %S
Gy

.......................................................................................... e et nsasnennmnnmsmsmnasnEnnnnn s s R TR
Question 36 (3 marks)

(a) Differentiate xlog, x. 1



2
Question 37 (4 marks)

At time ¢ years after it was purchased the value $7 of a car is given by ¥ =25 000¢™*.

(a) Find the loss in value of the car during the third year. 1

mmma s s me e e TS e e E R e e A T e N A N A e e R A S S R e S e e S e R e e e A e e A ASSSLemmmmm e SSSSao e mmmmmesmesssesesee

(b) Find the year in which the car is losing value at a rate of $100 per y=ar. 2
- 0T
— 2 0o =

Question 38 (2 marks)
The first term of a geometric series is 16 and the fourth term is L] .

(a) Find the commonratio. a =lk , Ty = '"}'4: 1

(b) Find the limiting sum of the series 1
SR . - < W= . S
Lemgr
__Uc ______________________________________________________________________________________________________________
........................................ o _‘/4_
= &\ =

0%



Question 39 (5 marks)

A particle is moving in a straight line. At time ¢ seconds it has a displacement x metres from a

fixed point O on the line, velocity v ms™, and acceleration a ms™ is given by a=6¢-12.
Initially, the particle is at rest at O.

(a) Find expressions for v and x in terms of 7. 3

- - D L T L L L LR e

-24.-



Question 40 (5 marks)

Y
A gf-p"
¥ e
x - X
- e +e
},‘ frnd
Jo NOT TO SCALE
x=k
0 - X
}; e J—
The diagram shows the graph of the curve y = ¢ ¢

e +e”

(a) Show that the shaded region bounded by the curve, the x axis and the line

k -k
x =k,where k >0, has area ln(e re J
k o

2
2
A -
= aj‘wz:-*-"d‘““*ih\( _______________________
__________________________________________________________ ;\r\(e_\"«ki
.......................................................... -’"\f\(

< DE



(b) Find, in simplest exact form, the value of & such that the shaded region has area of
1 square unit. 3

End of Examination!!!

w D
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