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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 What values of x satisfy 3-2x>87?

A. xs—l—l
2
B xz—l—l
2
C XS—E
2
D xz§
2

2 Which of the following represents the domain of the function f (x)=In(x+1)?

A, [-o,-1)
B. (—»1)
C. [-1«)
D. (-Lw)



\_/ 5

3 The shaded region in the diagram above shows the area, A, bounded by the curve
y=x*—Xx—2,the x—axis and the lines x=0 and x=5?

Which expression will give the area, A, of the shaded region?

A. A:_l[(xz—x—Z)dx +i(x2—x—2)dx
0 1
2 5

B. A:I(xz—x—z)dx+I(xz—x—z)dx
0 2
0 5

C. A:j(xz—x—z)dx+I(xz—x—Z)dx
2 2
5

D. A:I(xz—x—Z)dx
1



Which of the following represent respectively the radius and coordinates of the centre of the
circle x* —6x+y*+8y+21=07?

A. Radius of 2 and centre(—3,4)
B. Radius of 2 and(3,—4)
C. Radius of 4 and(-3,4)

D. Radius of 4 and(3,—4)

What is the period of y =tan3x?

A Z
3
B. Z~
6
c. =
3
D 3T

The values of x for which the geometric series 2+ 6x+18x* +... has a limiting sum are:

A. x<1
3
B xé1
3
C. —1<x<1
3 3
D. —ngsl
3 3



7 A particle is moving along a straight line. The graph below shows the velocity, v, of the
particle at any time t seconds.

v

For what value of t is the displacement, x, a maximum?

A 1
B. 4
C. 5
D. 6

8 Consider the following probability distribution table, where a is a constant.

X 1 2 3 4 5

P(X =x) a 3a 5a 2a a

A =
12
B. 1
12
c. o=
12
D. 3




9  Thegraph of y= f(x)is a piecewise function with a domain of [—4,a], where a > 8.

y

(-4.6) (2,6) NOT TO
SCALE

L ]
=

Find the value of a given that J' f(x)dx=4.

-4

A. 16
B. 18
C. 20
D. 22

10 How many solutions does the equation x =10sin x have, given X € [—372,372'] ?

o w >

4
5
6
7
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Question 11 (4 marks)
The first three terms of an arithmetic sequence are 4, 9 and 14.

(@) Find the 20" term.

(b) Find the sum of the first 20 terms.



Question 12 (4 marks)

) 1 4x+2
Find the value(s) of x such that 25% 2 :(Ej .

Question 13 (3 marks)

Find the equation of the tangent to the curve y = % at the point (4, %) .
X

Give your final answer in the form ax+by+c =0, where a,b,ceZ.



Question 14 (3 marks)

Find the area of the triangle below. Round your answer to 1 decimal place.

NOT TO

SCALE

14 cm
12 cm

18 cm

-10 -



Question 16 (5 marks)

Differentiate each of the following expressions with respect to x, leaving your answer in
simplest form where possible:

@ (2¢ —1)5

(b) xcosx
© =
nx

-11 -



Question 17 (2 marks)

Find all the values of 8, where 0< 6 < r, such that sin(Z@—%} T

Question 18 (3 marks)

A and B are independent events with P(A)=0.28 and P(AUB)=0.75.

Find P(B).



Question 19 (2 marks)

The graph of y = 1+ In(x) is shown over part of its domain.
X

Use three applications of the trapezoidal rule to find the approximate area between the curve,
the x—axis and the lines x =1 and x =4. Give your answer correct to 2 decimal places.

-13-



Question 20 (5 marks)

A table of future value interest factors for an annuity of $1000 is shown.

Rate Interest rate per period
Period 1% 1.5% 3% 4.5% 6%
3 3030.10 3045.23 3090.90 3137.03 3183.60
6 6152.02 6229.55 6468.41 6716.89 6975.32
12 12682.50 13041.21 14192.03 15464.03 16869.94
24 26973.46 28633.52 34426.47 41689.20 50815.58

(@) Taliah is saving for a new car. She considers contributing $7 500 each year for the next
6 years.

If the interest rate is 6% per annum, compounding annually, how much money will
Taliah have saved after 6 years?

(b) Taliah requires $85 000 to buy her dream car.

She decides to make regular payments into an account earning 6% per annum,
compounding quarterly for the next 6 years.

Given that Taliah will make her contribution every 3 months, how much more will she
pay per year, than in part (a)?



Question 21 (3 marks)

Solve the equation 2log;(4)—log;(2)+log,(x)=2 for x.

-15-



Question 22 (3 marks)

Consider the function f suchthat f '(x)=28—x4. The graph of y = f(x) passes through
X2+

the point (2,9In2).
Find f(x).

-16 -



Question 23 (5 marks)
Let f(x)=xe*and g(x)=4x—x".

Solve (fog)(x)=0.

Please turn over

-17 -



Question 24 (9 marks)
The curve y =x®+ax® +7x has a stationary pointat x =1.

(@) Find the value of a.

(b) Find the coordinates of all stationary points and determine their nature.

Question 24 continues on page 19

-18-



Question 24 (continued)

(c) Sketch the graph of y=f (x) showing any stationary points and its y —intercept.

Y

(d) Find any values of x such that the curve is concave up.

End of Question 24

Please turn over

-19-



Question 25 (3 marks)

H d anXx
(a) Find &(et ).

3-3sin®x

-20 -



Question 26 (4 marks)

A trigonometric function y = f (x) is drawn below in the domain [0,47].

(a) State the amplitude of y = f (x).

(b) Determine the equation of the function y = f ().

Express your final answer in the form y =asin(bx)+d .

-21 -



Question 27 (7 marks)

The following table shows values of xand vy.

(@)

(b)

(©)

(d)

Calculate Pearson’s correlation coefficient for the data represented in the table above,
correct to 2 decimal places.

Use the regression equation from part (c) to estimate the value of x when y=4.8 to
2 decimal places.

-22 -



Question 28 (5 marks)

A continuous random variable X has a function given by

f(x)= zsin(2zx) if OSXS%

0 elsewhere

(a) Show that the function f (x)is a probability density function.

(b)  Find the mode of X ..

-23-



Question 29 (4 marks)

The shaded region is bound by the functions y =e*2, y=3—-2e** and the y —axis, as
shown in the diagram. Point A is the intersection of the two functions.

.

‘-\\\\\\\\

2x—2

(@) Show that the x — coordinate of point A is x=1.

Question 29 continues on page 25

=24 -



Question 29 (continued)

(b) Find the exact area of the shaded region.

End of Question 29

Please turn over

-25-



Question 30 (8 marks)

Kareem borrows $140 000 to start his own business. He plans to repay the loan in equal

monthly instalments of $M at 6% per annum reducible interest. Interest is calculated and
charged just before each repayment is made.

Let A, be the amount owing after n repayments (in dollars).

(@) Showthat A =140 000(1.005)" —200M (1.005" -1).

Question 30 continues on page 27

-26 -



Question 30 (continued)

(b) Kareem would like to repay the loan in exactly 15 years. Calculate the amount of each
instalment.

(c) Kareem can afford to repay $1 850 per month. How many years would it take him to
repay the loan?

End of Question 30

Please turn over

-27-



Question 31 (6 marks)

The diagram shows two 5 m poles, A and B, that are 15 metres apart. The ends of a single
length of wire are attached to the top of each pole. The length of wire is then attached to a
stake in the ground between them at a moveable point, P, as shown in the diagram below.

Let x be the distance between A and P.

I5m
N R A B >
A
! NOTTO
i SCALE
|
5m i Sm
I
|
|
|
|
|
|
|
v
A P B
S S — >
X

(a)  Show that the length of the wire, L, is given by L =~/x?+25 ++/x? —30x+ 250 .

Question 31 continues on page 29

-28-



Question 31 (continued)

() Showthat =X, X715
dx  \/x2+25 +/x*—30x+250

(c) Find the value of x needed to minimise the length of wire, L used.

Justify your answer.

End of Question 31
End of paper

-29.-



Section Il extra writing space

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

Do NOT write anything, or make any marks below this line or outside borders

-30 -




Section Il extra writing space

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

Do NOT write anything, or make any marks below this line or outside borders
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Section Il extra writing space

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

Do NOT write anything, or make any marks below this line or outside borders

-32-
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Section I

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

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

1 What values of x satisfy 3—-2x28?

A, xg_ﬂ ,3‘7\?»7}’3“3
2
B xz——
2 2 g~
© - L
2
D sz
2

2 Which of the following represents the domain of the function f° (x) = ln(x+ 1) ?

A. [—oo,—l)
B.  (-e.1)
C. [—l,oo)

(—l,oo)




Shaee
(K
o

"

The shaded region in the diagram above shows the area, 4, bounded by the curve
y=x"—x-2, the x—axis and the lines x=0 and x=35?

Which expression will give the area, A, of the shaded region?
%2_ —Z;- 7. = O

) =°

9(,:.2, o (il

J-(x2 —x—Z)dx + j(xz—x—Z)dx

B. A=j-(x2—x—2)dx+
0

or

D. A=j.(x2—x—2)dx
1

i(xz_x_z)dx‘

- 3

A
(x2 —x—Z)dx + j(x2 —x—Z)dx J\ (%‘L—XJ'Z) dx‘ ¥ (%1—" 9(,—-1..) d‘%
8]

Fo C— O

2

(A




4 Which of the following represent respectively the radius and coordinates of the centre of the
circle x* —6x+3”* +8y+21=07?

A.  Radius of 2 and centre (—3, 4)

Radius of 2 and (3, —4)

1 =
C.  Radius of 4 and (-3,4) (?("b)l"ﬂ * (&q‘ 4y =16+ al =4
D.  Radius of 4 and (3,—4) CX.‘B)"' 4 (3{_‘{)')_ _ q
Condve : (3-4) Tadius =2

5 What is the period of y=tan3x?

- V4
3 P = E = X
x b 5
B. —
)
c. 2
3
D kY3
6 The values of xfor which the geometric series 2+6x+18x" +... has a limiting sum are:
A x<l ¢
| 3 1 Lrel r=23¥ = 3%
' A
B. x=£-
3 ~] £%g & |
| 1 |
——<x<= -1 Ln =
@ 3 3 3 < 3
D. —leSl
3 3



7 A particle i1s moving along a straight line. The graph below shows the velocity, v, of the

particle at any time ¢ seconds.

For what value of ¢ is the displacement, x, a maximum?

A1
4
C. 35
D. 6

8 Consider the following probability distribution table, where a is a constant.
x 1 2 3 4 5
P(X =x) a 3a 5a 2a a
What is the mean, X (X ) , for this probability distribution?
N a+3a+Sa+ra rox = |
12 (Lo = |
\
3 g = -
B. 1—
12 'R
@ 2% LX)z o+ bat 1St Ba + Sa
D. 3 = 3%a .
=3l = 35 =2
12 12

-5-



9 The graph of y= f (x) is a piecewise function with a domain of [—4, a] , where a > 8.

A< Eﬁ[ulz] = 318

(-4.6) (2.6) NOT TO = 5y

b SCALE
— - — __—\- Sq_kz = L"
e oW AA =50

et
o-g (a-s)"-: \00
o.-8% =10

o =\f

Find the value of a given that I # (x) dx=4.

-4

A 16
18
C. 20
y. 22

10 How many solutions does the equation x=10sinx have, given x € [—371',371'] i

J

4
5
6
7

A
B.
C.
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Question 11 (4 marks)

The first three terms of an arithmetic sequence are 4, 9 and 14.
(a) Find the 20" term.

wi/g_a?q#@“@”)kg / mk

Imk  using n™erm ru

Imk all correct
le

s e s T BN I Amk_all_comect

i
................. =k 050 O ek TS UG S Ritle,
Allenale.: . 3@%@‘}&“‘(@'}‘@ ............................................................
$20=1030



Question 12 (4 marks)

Find the value(s) of x such that 252 _ [%THZ : 4
% - Ak -3 x4+
2
(57 =6) 4L R
2 - 4% -12% — b
. o 2w/ ove. Corree] sdution

2mU f eqmlry powerS

LA VR i GV Ay P lmk . alep comwmbueJ
Int+gurl=0

f}éz.}-!-(‘}b%% =0
(x+3)(»xr\) =0
w=-% =<1 |k each

Question 13 (3 marks)

. ; 1 ; 1
Find the equation of the tangent to the curve y =-—= at the point [4, EJ :

=
Give your final answer in the form ax+ by +¢ =0, where a, b, c € Z. 3
=
g: e . -y E e
(=5 x = Imk Huks ol corect
) lwk AmRS  canect gradient
Sx=Y4, ms '“Il'}g‘/@ GféB _Jmk derivafive B

y#}i: ‘il_;g, (%_t{)
loy - ¢ = ~% + U
2 +lby - 1L =0 Imk




Question 14 (3 marks)

Find the area of the triangle below. 4o Ldg- 3

NOT TO
SCALE

A SE T v

18 cm
G eig> 12" /’
COS@: Ax1x1 @ IMK JMkI-/ a” (‘G’/Eﬁt
2mks g cared aye
O =41.1522052% -+ mk mk_corive_alerpt
= IxIYsxlbx Sin ¢F1T2108L-..
A=%3.9cm~  Imk
Question 15 (2 marks)
Find jx +1dx 2
= SJ_;'ZZ{I] ax f}mk..r afl COf/QC7L7
- 5 M(ﬂéz‘é—l\) dx //mk % /

7 L |

-10 -



Question 16 (5 marks)

Differentiate each of the following expressions with respect to x, leaving your answer in
simplest form where possible:

@ (2¢ —1)5 1

(b) xcosx 2
ﬁy "-VU‘-I-U'&V u=¥¥ 1{;&3% M(
= Cosx+| 4+ %-(-swzx) =1l y'=—Shx

: Cos g — %81 Imks all correck

............................... i L ImK correct deriafiues
(c) 1121—9; 2
CUv
f:?”"vuw .......................................................... u=2% =~ V=In¥ 1.
1 ] .i_
oz dwen-atey u= N oo
(tnx)®
- UnX ~ 2L d mks all corvect

Imk Correct derivahives

-11-



O0£22 g 2w

tion 17 (2 k:
Question (2 marks) SI QQ-@-E < G-
3 3 3
B
2

Find all the values of 8, where 0 £ 8 < &, such that sin(Z@—%)

"

p s
f =3 3%5 A ....... Ky |
20 2E T - '
Bed
/ 2mks _all correct
: B %;Ii W L Imk "?" §$eL . |
Question 18 (3 marks)
A and B are independent events with 2(.4)=0.28 and P(AUB)=0.75.
Find P(B).
plans) = 7(a) x P(B) —]
1(pue) = P(w)+ P(B) - p(Anm) J Ry
0.5 = 0.2%8 + P(8) -0.28P(B) jmk
0-41= 0612 9(p) )
} Amks dll correct
Imk 2 miky_coveech subhedan

S Fel=

MK _either fopmula feen _j

- 12




Question 19 (2 marks)

1 . ) .
The graph of y=—+ ln(x) is shown over part of its domain.
¥

=

Use three applications of the trapezoidal rule to find the approximate area between the curve,
the x—axis and the lines x=1 and x=4. Give your answer correct to 2 decimal places.

gzt remnl 4 Lo r2(demzs §im3) |

!

L=

fz3.9qy*

Limks all comect
| mk substhuhan info covrect fomula

-13 -



Question 20 (5 marks)

A table of future value interest factors for an annuity of $1000 is shown.

Rate Interest rate per period
Period 1% 1.5% 3% 4.5% 6%
3 3030.10 3045.23 3090.90 3137.03 3183.60
6 6152.02 6229.55 6468.41 6716.89 6975.32
12 12682.50 13041.21 14192.03 15464.03 16869.94
24 26973.46 | 28633.52 . 34426.47 | 41689.20 50815.58

(a) Taliah is saving for a new car. She considers contributing $7 500 each year for the next
6 years.

If the interest rate 1s 6% per annum, compounding annually, how much money will
Taliah have saved after 6 years? 2

v =75 x L9TC 3L Zvilu all cowect

£V=92314.¢0 ik & s Fackor

(b) Taliah requires $85 000 to buy her dream car.

She decides to make regular payments into an account earning 6% per annum,
compounding quarterly for the next 6 years.

Given that Taliah will make her contribution every 3 months, how much more will she
pay per year, than in part (a)? 3

EVz= PV X (F

SO0 = PV X 29463252 2 all correct

o =4 9E3S - M $2962. 8%

lmWC piereggt Factov” |

- freegh £43TER0 Fov carly round



Question 21 (3 marks)

Solve the equation 210g5(4)—10g5(2)+10g5(x)=2 for x. 3

........................ Bk =25 | 2wy epatrg Sidey some o
= lml
............................ LN gy e i ontd)
2wk

-15-



Question 22 (3 marks)

8x

2
X

Consider the function f such that f '(x) =

h The graph of y = f(x) passes through

the point (2,91n 2).

Find f(x). 7 1
o = [ 259 2

pes

=3 6\}/?—2‘:& & ¥

[
(6= ¢n(x'+4) + < mk

[ all conect |
Wz = 4 (8) + C /QMW Gin(x’+v) +C

(= Tn2 - 44n2’> lek h(x54) seen
¢ = {une - I24n2
R

f(z’r,): bin(x*+4) -56n 7T WK

-16-



Question 23 (5 marks)

Let f(x)=xex and g(x)=4x—x2.

Solve (fog)(x)=0 . z 5

Please turn over

-17 -



Question 24 (9 marks)
The curve y =x’ +ax” +7x has a stationary pointat x=1.

(a) Find the value of a. 2

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

?""xa"s"‘z"'jg‘ ............................. =
yLs Ixt - 10 + T 2%, Y's ¢ Yo Unm

=] 5 P o PR TR

O = ?)?Lz—laﬂc + 3

= 5:1\ -
'--é_*’ 2= )  mintmum

X O APEN WAV S (/LT

Question 24 continues on page 19

-18 -



Question 24 (continued)

(¢) Sketch the graph of y=f (x) showing any stationary points and its y — intercept. 2

Y

,2mLU a/ | (onrect
(yﬂf)’flf ape, St )

Imu S‘W@ Ch. ?OH‘J

(d) Find any values of x such that the curve is concave up. 2
< b (0
Y .................................................................................................................................................
LR S A
ox= (0
a! Imi/ 6{ // cplrech

End of Question 24

Please turn over

-19 -



Question 25 (3 marks)

- d tan x
(a) Find a(e ) 1
5 Lan 3
......... FHZSCCE L ....coesmeg e
.................................................................................. [/mkm?y]
(b) Hence, or otherwise, find j Qeta.n s— dx. 2
3-3sm” x

e ey
=T b a B s i,

-20 -



Question 26 (4 marks)

A trigonometric function y = f(x) is drawn below in the domain [0,47] .

- 27 I Az

(a) State the amplitude of y= f(x).

(b) Determine the equation of the function y = f (x)

Express yvour final answer in the form y =asm(bx) +d .

D] =



Question 27 (7 marks) 4 %‘ﬁﬁé

The following table shows values of xand v.

(a) Calculate Pearson’s correlation coefficient for the data represented in the table above,
correct to 2 decimal places. 1

(b)

(€)

(d) Use the regression equation from part (¢) to estimate the value of x when y =48 to
2 decimal places.

!;E,,%:: @ﬁ%%-&-l«gz

Imi_.

-272-



Question 28 (5 marks)

A continuous random variable X has a function given by

f(x)z{arsin(Zn'x) if OSJCSl

0 elsewhere

b2

(a) Show that the function f° (x) is a probability density function. 3
I
k.

............. ~$(Cosx -Cose] = S

......... g 20 Bl et B N
] =

l LS =RES v e PDF

(b) Find the mode of X. 2

=31y Ly =120

------------------------------------------- M"ﬂ .




Question 29 (4 marks)

The shaded region is bound by the functions y=¢** 2, y=3-2¢*" and the y —axis, as
shown in the diagram. Point A is the intersection of the two functions.

Y
-\ y=e*"2

!
: |

— | i X
0 )

y=3-2&"1
(a) Show that the x—coordinate of point A4 is x=1. 2

Question 29 continues on page 25

= Dull



Question 29 (continued)

(b) Find the exact arca of the shaded region. 2

End of Question 29

Please turn over

-25.-



Question 30 (8 marks)

Kareem borrows $140 000 to start his own business. He plans to repay the loan in equal

monthly instalments of $A4 at 6% per annum reducible interest. Interest is calculated and
charged just before each repayment is made.

Let A be the amount owing after s repayments (in dollars).

(a) Showthat A, =140 000(1.005)" —200(1.005" ~1). 3

A, < 140,000(1-005) —m

Ay = 40,000 (1-00€)” - 1 (1-005) " - m(1.00F) -1t

-------------------------------------------------------------------------------- EEEEEEEEEEER A NN NN NN NN NN EEEEEENEEEEEENEEEEREEEE
-----------------------------------------------------------------------------------------------------------------------------------------------------

Amics all conecs
mw. for Al

Question 30 continues on page 27

-26-



Question 30 (continued)

(b) Kareem would like to repay the loan in exactly 15 years. Calculate the amount of each
mnstalment. 2

(8= 180
6 < 14000 (1 o65) - 200w (1005~ ) hmik

200m (1-:008°-1) = 140,000 (1.005

)1&0

(¢) Kareem can afford to repay $1 850 per month. How many years would it take him to
repay the loan? 3

0.2 140000 (1000)"™- 200 (185D) (1005 "~ 1) it
0 = 140,000 (1005Y — 330,000 (1005") + 374000

Imles al] covrecd

................................... M o éi?_
............ = e | 2miy cowec) exoredia]

Tm . onec) el an

End of Question 30

Please turn over
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Question 31 (6 marks)

The diagram shows two 5 m poles, 4 and B, that are 15 metres apart. The ends of a single
length of wire are attached to the top of each pole. The length of wire is then attached to a
stake in the ground between them at a moveable point, P, as shown in the diagram below.

Let x be the distance between 4 and P.

I5m

s S s
»
! NOTTO
i SCALE
I

5m E S5m

|
i
I
I
|
I
I
I
v

A P B

€ >

X

(a) Show that the length of the wire, L, is given by L =~/x> + 25 + x> —30x+250 .
L=gxzsst 4 (isx)>, 52

[ Ak

................ e S 0 i
L=+ "‘;g“%ﬂai + \i 225 - 0% +x* +2S

Question 31 continues on page 29
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Question 31 (continued)

by Showeitgh D= P, 15 2
dc  x24+25  AfxE—30x+250

¢ e ——
M. . DTS X N L X N

(¢) Find the value of x needed to minimise the length of wire, L used.

Justify your answer.

Imy 2=FT ned9)

....................................... /

DIWHA. d(-:o

L (N L e I a— y ........... -
(s ) xrzs) = 2 x-20x42s0
(1S-20)(ateas) = ai(xt-sop4250)
(as-2oxr ) (xiras) = 2= g0k e 2S0X"
o TEO% = SRS

% =35 () —resj;m—r'rHG)

End of Question 31 Y’ oy © 003
miV\iVVNVV\ Fnd of pager el
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