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Section I - 10 marks
Allow 15 minutes for this section
1.  Which expression is equal to ftanzx dx?

3
tan™x

@ =

B) tanx—-x+ C

+C

€ tanx+x+ C

(D sec’x + C

2. 4 log a9 is equal to which of the following?
dx ¢ 2x-3
: 6
) 2x-3
2
B) 2x + 3
© 6(2x + 32)
(2x - 3)
D) 6(4x + 12)
(2x-3)

3.  Which of the following could be a primitive for 7'(x) = ?

X -8

A L3 +
A) -3 (" 7°) +8
B _1_ xz-—S

B) 3 In(e* %) + 8
© In(ef*) -8

1 8- x°
O)  -S(e"7) -8



4. For the curve shown, which inequalities are correct?

y
A

\
S~

2

dy d’y
A) — d —>
(A) dx>0an o 0

2

dy dy
— d—=«<
B) T > (0 an i 0

2

dy d’y
© ;,;<Oand;x7<0

2

dy dy
D - d—~>
(D) dx<0an dx* 0

5. Results for a test are given as z-scores. In this test Angela gained a z- score of 3.The test has a mean
of 55 and standard deviation of 6. What was Angela’s actual mark in this test?

(A) 58
B) 73
(C) 64
D) 67



3
6.  The graph with the equation y = k(x — 2) is shown below, for some positive constant k.

y=k(x-2)

If the area of the shaded region is 34, what is the value of k?

N 136
() 75
B) 8

€ 4

® <

7. Thetime, T, in seconds that divers can hold their breath is normally distributed with
p = 120 and Var(T) = 400. In what range of time length would you expect to find the

middle 95%?

(A) 100 < x < 140
B) 80 < x <160
(C) 60 < x < 180

(D) 40 < x < 200



The exact value of | = J;Zle dx = -;—(ln 2)2. The approximation of I using the Trapezoidal
Rule with 2 function values is

(A) smaller by 28%

| (B) larger by 28%

(C) smaller by 72%

(D) larger by 72%

Given a function f(x) = 23
Which of the following statements is true?
(A) f(x) is even and one-to-one.
(B) f(x) is even and many-to-one.

(C) f(x) is odd and one-to-one.

(D) f(x) is odd and many-to-one.
The amount M of certain medicine present in the blood after t hours is given by

M=9/_Ffor0 <t<09.

When is the amount of medicine in the blood increasing most rapidly?
@A =0

B) =9
) =6
D) =3

END OF SECTION I



Section II- Extended Response
Attempt Questions 11-16.

Allow about 2 hours and 45 minutes for this section.

Question 11(15 Marks)
a) Differentiate the following
) y=(4x-5)4x + 5) 1
(ii) y = sin‘x 2

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

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

b) In an arithmetic series, the third term is 5 and the tenth term is 26. Find the sum of 2
the first 14 terms.

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

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

Question 11 continued on the next page



¢) Evaluate 2

4
4
f 5(9x—4) dx
1
d) Solve the following equation for x. 2
2x x
e +3e -10=0.

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

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

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

Question 11 continued on the next page




d
€) (i) Show that z\j(seczx) = 2tanx sec’x. 2

-------------------------------------------------------------------------------------------------------------------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

-----------------------------------------------------------------------------------------------------------------------

oooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooo

Question 11 continued on the next page



f)  Givenafunction f(x)= { 6x—-6x° 0<x<1

0 Otherwise
(i) Show that f(x) represents probability density function. 2
(>i1) Find the mode of the probability density function f(x). 1
End of Question 11



Question 12 (13 Marks)

a) Find the value(s) of b such that y

= 2x + b is atangent to the parabola 2
2
y=2x + 6x-5.

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

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

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

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

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

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

Question 12 continued on the next page
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b) Angela guesses three questions in her multiple choice test, which has four options
per question. Find the probability that Angela gets:
(1) Only one correct answer. 1

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

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

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

(i)  Atleast one correct answer. 1
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

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

Question 12 continued on the next page
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1
) Sketch the hyperbola by shifting y = : horizontally 3 units to the right 2

and 1 unit down.

(1)  State the equation of the shifted hyperbola, then find all the intercepts 2
of the shifted hyperbola with the axes and mark them on your graph in
part (i).

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

Question 12 continued on the next page
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d) Consider the piece -wise defined function.

f(x) = -1 x <1
4 - x* x> 1
@) Find f(1) 1
(>i1) Find x if f(x) =0 2
(iii)  Sketch the function showing all intercepts. 2

J(x)

X

End of Question 12
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Question 13 (18 Marks)

a) (i) Sketch the graphs of f(x)= 2x - 2x° and g(x) = x -1 onthe same 2
number plane.
y
X
(i) Using your graphs from part (i), or otherwise solve the inequality 2

2
x-1<2x-2x".
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................

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

Question 13 continued on the next page
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b) A surveyor stands at a point P, which is due east of the tower OT, of height h metres.
The angle of elevation of the top of the tower T from P is 30°. The surveyor then

walks 100 metres to point B, which is on a bearing of 150° from the foot of tower O.

The angle of elevation of the top of the tower from B is now 45°.

T

Diagram not to scale

O
45°
B 100 m P
) Express the length of OP in terms of h. 1

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

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

Question 13 continued on the next page
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h? h?

. 2 2
(i)  Showthat (100)" =h"+ —5—— - = 2
tan” 30 tan 30
(ii1))  Hence find the height of the tower. Answer correct to 1 decimal place. 1

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

Question 13 continued on the next page
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c) The following information shows a group of people’s waist measurements and

weights.
Waist 72 67 85 96 80 90 98 105
(cm)x
Weight 58 50 72 85 70 79 82 84
kg) y
@) Calculate the correlation coefficient, r, for their waist and weight measurements 2

correct to 3 decimal places and hence describe the strength of the relationship.

.....................................................................................................................................................
.....................................................................................................................................................
eeeeereertesteseeseeessesstestessessiesteseetesteestetenseentebeateeseaseeteeseebesteesesheeat e e e st e e s e At et e ese e beese et e beesaeaanraans
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
(i1) Find the equation of the Least -Squares Regression Line. 1
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

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

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

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

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

Question 13 continued on the next page
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d) Given the function f(x)= In(x*> + 1).
()  Find the domain of f(x). 1

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

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

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

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

Question 13 continued on the next page
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(ili)  Find any point(s) of inflection. 2

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

(iv)  Sketch the graph of f(x) = In (x2 + 1) showing all features from 2

part (ii) and (jii).

End of Question 13
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Question 14 (14 marks)

a) (i) Prove the following identity 1

(1 + tanx)2 = 2tanx + sec’x

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

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

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

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

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

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

Question 14 continued on the next page
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s
b) Given y = 2sin| 2x — 7

) State the amplitude and period. 2

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

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

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

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

Question 14 continued on the next page
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i
(iii)  Hence sketch the graph of y = 2sin(2x ~ 3—] for 0 < x < m, 2

showing all features from part (i) and (ii) and the global maximum and minimum.

Question 14 continued on the next page
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c) A bag contains three red balls and four black balls. Two balls are selected at random
without replacement from the bag.

Let X be the number of black balls drawn.

(6] Fill in the following table and hence find exact value of E(X). 2
x 0 1 2
P(X = x)
.e - 2 . e
(i) Find E(X”) and hence find Var(X) and standard deviation . 2
End of question 14
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Question 15 (16 marks)

a) The velocity v of a particle in metres per second is given by the formula

v=5(1 + e~ "), wheret isthe time in seconds.

@) Find the initial velocity of the particle. 1
(i) Is the particle ever stationary? Justify your answer 1
(iii)  Sketch the graph of the velocity. 2
v
t

Question 15 continued on the next page
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(iv)  Find the total distance travelled by the particle in the first 5 seconds. 2

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

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

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

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

Question 15 continued on the next page
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b) Theline y = mx is atangent to the curve y = In(2x — 1) at a point P.

@) Sketch the line and the curve on the same diagram, clearly indicating the
point P.
y
/]

Question 15 continued on the next page
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2+m 2+ m

(i1) Show that the coordinates of P are , . 2
2m 2
4
(iii) Henceshowthat 2 + m = In| —5 | 2
m

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

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

Question 15 continued on the next page
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¢) Given the probability density function
fx)y=1 2% x>0

0 otherwise
(6)) Find the cumulative distribution function F'(x). 2
(i1) Hence find the median. 2
End of question 15
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Question 16 (14 marks)

a) Michelle borrows $450 000 to be repaid by regular monthly repayments of $M over a
period of 25 years at 6% per annum reducible monthly. Interest is calculated and
charged just before each repayment.

Let A, bethe amount owing after n —repayments.
@) Show that the expression for the amount owing after two repayments is 1

A, = 450 000(1.005)" — M(1.005)— M.

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

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

(ii) Show that the amount owing after n —repayments is 2
(1.005)" — 1

N 00(1.005)" —
4, = 450 000(1.005)" ~ M ==

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

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

Question 16 continued on the next page
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(iii)  Calculate the amount of each regular monthly repayment. 2

.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
......................................................................................................................................................
-----------------------------------------------------------------------------------------------------------------------------------------------------
......................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

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

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

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

Question 16 continued on the next page
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b) Anisosceles triangle AABC is inscribed within a unit circle centred at O, as shown in

the diagram below. Let M be the midpoint of BC , 2BAC = 8 and 2BOM = 0.

Question 16 continued on the next page
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(i)

secescncscanse
cessesacensese
esesecscacans
seccscccssces

sesvscesvsnce

Hence prove that the area of the isosceles triangle A4BC is maximum when it

is equilateral.

eesssscsscscsncsncan

vessscrsscensns

eecccsvessncene

sececscscenases

secccscscsocnee

ssesscscessns

vsensecnaccroe

eecsacssscsne

ecesesscscoan

essccssccsres

seesecvsacecs

esrcressonaes

eeseccccscans

sesccscsrsreans

secesnese

ceccssensee

esscccssens

esssecsccee

esesscsenca

ssesesscnne

.

.

eee

.on

YT

cecens

cees

.o

eesesecesasesetsesretacssncsesesesssstacesitaccsnscetervetscssRsen

R R L TR R

eecsescccsecsccsnsccnnsras

0000000 sesreseetcssasetesteecintesrtrcstsetesarecsnsocstatetrannan

ssessessacvesacevsassssensene

D Y Y LYY TR P P PR PP PP

D R R Y P P PP PP
D T R T T T
D T T T T P

D L LR R L R TR P R R P A A A

Question 16 continued on the next page
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2xekx

¢) The graph of f(x) = x*¢** and g(x) = — and the line x = 2 is drawn below,

where k is a positive constant. f(x) = g(x) at only one point, that is at (0, 0).

S

Let A be the area of the region bounded by the curve y = f(x), y = g(x) and

the line x = 2.

@A) Write down a definite integral that gives the value of A. 1

(i) The function f(x) from part (i) is given by f(x) = x2e**, where k is 1

a positive constant. Show that f'(x) = xe**(kx + 2).

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

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

Question 16 continued on the next page
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iii Using the results of part (i) and
16

D R T R L LT LYY TR T Oy

D R T T T R T R T L L e

D R R R T T T T Y T T T TP T PPOu

R L Y R P R P T

n

ii), or otherwise, find the value of k such that

sesessssscacsennes

cecssassresccsennse

of Exam
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Section II- Extended Response
Attempt Questions 11-16.
Allow about 75 minutes for this section.

Question 11(14 Marks)

a) Differentiate the following .
@  y=(@x-5)4x+5) = /by =25
Ay [ Marks 1

~elorrect soli

(ii) y= sin’x 2
gz—.:l@fm.qf.&gsx A plormedt ol
....................... e | [.correctly 4.

............ SIM )
....................................................... It %Ciﬁ/%é

l1= corre ety $inds
& ord

[T »pplies S, ford. p
(2714 Iﬁés‘/\y

Question 11 continued on the next page

¢) Evaluate

4
f 5(9x - 4)4dx

1

24 tovrectsoln.

Question 11 continued on the next page




. . 2
_@) P _p) Given a function  f(x) = { gx - 6x 0O tfe rchiel
(i) Showthat ——(sec’s)= 2tanx sec’x 2
dx (i)  Show that f(x) represents probability density function. 2
\ —MVI‘ZCJL 50/’1 L e, }> 7L /
e - resewts POFE 1°£ — cornect-soln .
s A et | o 7T \ L ot s ). epresets POE — et
A 7 oY AN VO S TS N
G 5] | oty sec ft FOSE) ] Gl P OE SO I Vg
A Vs _= I T — R lf BT p
faodi :A_/— (00 ) - ¢Z 695 JC ("Slh)[) ‘. ................. éwé‘;[;v..;[ W éom,‘eCH&.y .......
. ‘ _ ) . ,_ WP,D//es 7171 0 LY X028 AL JOSOuTRR ‘ y ........
= o(_,a/w;l— = oSt ’(,. ’-._ :’0(@%73%25 Mﬂ&%@ Qo 5 o 7 / . - i. ..... T
7. 3w d e T < T f N YR Y e
- o&ﬁ"k{» secox | e F/ ..................................... \LJ ....................................................................................
. - . Norererrenserenifbureeectseafersirenssnssessssssnsssensseeferssssesssssscndessescssesssssesssssessesssseenas
ShtR e A Gt B 0:( W Vs de BT
(i)  Hence find ftanx secxdx 1 (ii) Find the mode of the probability density function f(x) 1
)%m[n /5// 2 )— { fanx sec T |t eorrect soly.

/‘ .
o Bepor = TR L Sep il = 75 nore F-c.
el 1%4

. a P
il 9 S€lo( = /ézwlg(sec?(d,

<o
/ gy 3ecx A= T Sec o
O = :}:{/7/— &,,,,”Jc) ~C

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

Question 11 continued on the next page End of Question 11



Question 12 GWIarks)

a) Find the value(s) of m such that y = 2x + m is a tangent to the parabola @

y=2x"+6x-5.

L \.7 ..... "T’x-l-é wlxzne m= 2

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

120+ N

\

- Yruds A

. ~—
[NEY —_—
\
I

S w'mco%y 53/

............... O c):

=4

\4
S bt of todml, =
b O COVL‘["L / ) l_.#‘ Msaf)w{hll'l%
5%2)1/751 VLV"O ‘{ ..... 2 W ‘/’H/l ﬂwonw,ﬂm%
....... ~9=2(=1\ +m b L—cood, of
........... == 7 Prot coutach
:}3'"9'"575;7%5 coqn, .._.....,....::f::::::::
At At bac= S 0T %7% -
: ....... OZ‘)C“"YL%) - 5 - I/I/l :O .......... 639%1‘751%’“#
........ A0 (sivce Yonents, on \47 Cqns  Xaplenpls
........... ) ol s luhion) | sglve. a=o
s b~4ac O
S s Ay
Ozl tt0F+ & oo
] 4

Question 12 continued on the next page

10

b) Angela guesses three questions in her multiple choice test, which has four
options per question. Find the probability that Angela gets

(i)  Atleast one correct 1

Question 12 continued on the next page
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<)

1
@) Sketch the hyperbola by shifting y = " . horizontally 3 units to the right 2

and 1 unit down.

an A one of Yoo

fole.
s

(i)  State the equation of the shifted hyperbola, then find all the intercepts 2
of the shifted hyperbola with the axes and mark them on your graph in
part (i).

a4 - covree) 50/«4 .

74}%:::}:{:}...9....,%. ..... / 5~ @0P'7 """"" ommcsée@

OMW(?M?DLL

12

(d) Consider the piece -wise defined function.

xt -1
2

7(x) ={
4-x

@  Find f(1)

14 correct colu .

@ii) Find x if f(x) =0

LA
)

L= 2

Wu

(@iii)  Sketch the function showing all intercepts.

J(x)

at =]

£i(x)=

End of Question 12

13



Question 13 (18 Marks)
a) (i) Sketch the graphs of f(x)= 2x - 2x% and g(x)=x -1 onthesame 2
number plane.
y 2 both grphs
*P(x)= 0?3((/";() — ; gorrect
SR BN N f"/Cfo‘fcf‘
o of 3(>4 M”v
from Pulecph
£ I #(x) corved
ﬁ'%/)h witl
x +
o'l
1_-/V,Jer£gJD'S
(i) Using your graphs from part (i), or otherwise solve the inequality 2
. x-1<2x- 2x .
0.1 20x) = P%o, of tndevsechon  Atermect sojus .
Z-l=dx—gx= o fiuels pF5 ot
oAx’= 92— =p inkersechy n
(22041)(x=1)=0 _ $60) (1 gx)
....... kAt o | Cormectly
» qcx\ CLL .o
LA wer M/14"‘-’1/47 (tine befons Mm 0/4,)
< s
L

Question 13 continued on the next page
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b) A surveyor stands at a point P, which is due east of the tower OT, of height h metres.
The angle of elevation of the top of the tower T from P is 30°. The surveyor then

walks 100 metres to point B, which is on a bearing of 150° from the foot of tower O.
The angle of elevation of the top of the tower from B is now 45°.

T

Diagram not to scale

1597 ~ 100m .
()  Express the length of OP in terms of h. 6457"1
foun &8 OPT i
.......... [7..corree?
........................... \7&(/{ 3\00 g }L f/\’,f"ﬂﬁSl'pu,
................. ) P Witk Yau30”
.............. Opm A= cornect answer

Question 13 continued on the next page
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W h?
ii)  Show that (100) = 4* + - )
(@) ow that._ ( ) tan® 30° tan 30° L 2
Dot L1 cormct soln -
» J+ Fluds Ltpress o
e for. 08
N

fplfes

Question 13 continued on the next page
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c) The following information shows a group of people’s waist measurements and

weights.
Waist 72 67 85 96 80 90 98 105
(cm)x .
Weight | 58 50 72 85 70 79 82 84
kg) y
(i) Calculate the correlation coefficient, r, for their waist and weight measurements
and hence describe the strength of the relationship. 2

F="0.9547 Al comect soln.
(ealewlatyr)

. Showy core ok, T Gommen ki~

Question 13 continued on the next page
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(iii)  Find any point(s) of inflection. 2

d) Given the function f(x) = In(x* + 1).
iven x e ”)_.2'(/)(*71)-"2/6 (21:) 01-
()  Find the domain of f(x). 1  Ff )55 Qe rrct 30/us .
G+t
...... ) SRR 62 - 23‘1'% /. Spllfé\s sﬂpr\
o Xrl 50 ) I1¢ornect sohs. b - et =0 £20. cormeHly
...... Whigh.. 3. .alweys | , - [-|Jushhies phof
i Dowmin = af rea/sc , . oL-dot"=0 o Y=+ fuftexion cormectly
" <s (IJ In2 ) , (=1 In 2.) ,0055/‘6/6',0)‘5:”"
.............................................. R
.................... ) ST
(i) Find any statio:ary point(s) and determine their nature. 2 .}' 3 :—i.._ [/ p llj f [/01 ]/ -i_—éi__
'41(7&)" &ic ) , - wrwd 5__0/‘1S~ .ngu it chames.at et | X
! I fruds shbbua il dn ) L1, ane points ot tnfileXis
0 - - ‘7 ey LA M o = 7/ .
=L dees ettt sttt snann lb 01t wm‘yj ’ (iv)  Sketch the graph of f(x)= In (x* + 1) showing all features from 2
DA, 11 determines fe '
................................... - : ‘ part (i) and (i), ‘
X=0... oS [0 20 “a e, OF 9% porint y 2| corect gaph
...................... : PP . correctly ' A Zg’?’z al ahg
DO b My — o eedisins
T T o] L Shows cormedly
Nadune éy £ onr tadb/e | T = = > feodunes WM
| x[=t]0 [ | TN A ] | per @ @)
I ) U N
....................... N /o) n " x
" o j I {/ ;

End of Question 13
Question 13 continued on the next page
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Question 14 (14 marks)

a) (i) Prove the following identity

1+ tanx)2 = 2tanx + sec’x

4

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

- 2
G‘l) Hence find the area bounded by (1 + tanx)
T, <
-pSxsy B
. -
Srwce (l‘/'é?mx\ >0 ‘Fa"(t‘xg:-?‘x.‘:
i~ :

Ma:/“ hix

and the x-axis between 3

Question 14 continued on the next page

0.

s
b) given y = 2sin[2x - 3—]

@) State the amplitude and period. 2

2 Ly correct solus .

u‘o]— values of

T
(i)  Findjall intercepts of y = 2sin[2x - -3') with the axesfor0 < x < n 2

»
3
g

4\(‘#.
¥

'x—l."\,‘,‘: [{ =

..................... 0= dainl22-%

Question 14 continued on the next page
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m
(iii)  Hence sketch the graph of y = 2sin( 2x — 3—] for0sx<sm

showing all features from part (i) and (ii) and global maximum and minimum.

1}3

2 eornect (70701\

|- torrectshape

and xjyvt'wm

Question 14 continued on the next page

22,

| - sShowi
R Max / l“?c‘

corre st

h

c) A bag contains three red balls and four black balls. Two balls are selected at random
without replacement from the bag.

Let X be the number of black balls drawn. Lxact value of

@ Fill in the following table and hence find VE (X). 2
X 0 1. R
PX = %) RK™- 1/7 ,’,:‘ RBer BK
r 2le p R
317 472\_8 Ploy = 2 o2 _
> 7 v I &
2|6

(i) Find E(X?) and hence find Var(X) and o

.....

...... 35 5

| FRTAT9YY 21

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

End of question 14
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Question 15 (16 marks)

a) The velocity v of a particle in metres/seconds is given by the formula

v=S5(1 + e "), wheretis time in seconds.

@) Find the initial velocity of the particle.

(i)  Is the particle ever stationary? Justify your answer. 1
...... V=02 2\ I"egrrect-soln .
............. 0.=.5(l+¢ )
....................... L0 soln . VED oo

(ii)  Sketch the graph of the velocity. 2

Question 15 continued on the next pag«#

24

L orrect 7P

- correed- 6/14706
auf y-fuiey@}w-

iv)

Find the total distance travelled by the particle in the first 5 seconds. 2

’MPM.aI—- solns .

T Correck tadegmiin

fl
Lo
S
(
8]
N

sesessentearitratiansans LI

5'.// 5).. f,(adL

Question 15 continued on the next page
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b) Theline y = mx is a tangent to the curve y = In(2x — 1) ata point P. . (@  Show that the coordinates of P are ( 2+m 2+m } ,
(M) Sketch the line and the curve on the same diagram, clearly indicating the 2 2m 2
PR 21 correal solus.
y Y = /n (Z-DC"‘/) _[-ﬁiwtsés q’atgﬂ
J - '
T | awd sglves forx.
w255 75 A L 11 8ubo bibukes
) - ; {W“Zmi/” y l) ' P Y= M /s 4947-&4 Yo (7=/n(2z—/) X-Valug rwtp
d LA = (do— < v d
_ . A i A o= X {@é‘,bpm* Py )| ene of ¥og egns.
il <=/
g T T I IO O U 1 RO s e,
A A AA=~] = =
..... o
- 4 I..|. A oZﬁ':—J——P/’ __—l—-—,'-l;’th[_”/l
) ” T e
: 844 Keoprg-. b 0. Y5 72 X -
< - t A+
U T T T T T eeirreeresae———aeters e neniaste P %q x A’_m - 2_, =
(iii) Henceshowthat 2 + m = ln('miz-} 2
[{
e . . Rt eorrect sols.
- - X Z N .
7= 1n (2e-1) 2l orreet 1ok Siee, Pt N T sk soordites
Lot/ >0 zx-1= 1 i \ ek S oL P jatp
X= [—| eorrect /9\7, (7»0}»!\ - /N O S e B
7 -ZL~ (9(,:1-‘w/—> I7 correct grp b aud.. P.lies on S (XX “/) J=la (ZI‘/)
oblee Nue 5..0000d, 0 F 7. Satisty. Cquntion. | and atlempts
Y= mx = passiy fareugh (9,0) prsscy Laeisk wguberat Y= In (200-1) 1o solve i
- . . cleqr
.'(:,’12:( s 7 Ztm :---/w@&{ 2t Ny )
/)19 it ofcoutnc 2 X ) / ............................................
PGayy- Lt Iodo 2t Y W Sy - Sy )
T
L tim = [Vl("z*:' -’%—/‘/B = /Vl %,'.' )
K3 " N
ettt s ear et a et eenesegn ; VA SO WO mosce) N
........ dodtme A (m) < (] =0 s
Question 15 continued on the next page . Question 15 continued on the next page
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¢) Given the probability density function
f(x)={ 2% x>0

0 otherwise
@) Find the cumulative distribution function F (x). 2
.............................. =22 Fcorrec, 5o/us,
F/ f ode  Ax - Mrv\eaé@

Flm). =3 I epmases Fﬁc)-
Y S— =2X aud shows
2. T¢C. +/ CJC‘—""’D ‘Stym éaml/wjaess
X n) k. 0 fiag dhg vl
- A 12
o ) S of ey median
“ly =lay _—
X=xdat (wediany
T P s TR
............................. g A‘ eV RS

End of question 15
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uestion 16 (14 marks
N 0 000

a) Michelle borrows $56-666-to be repaid by regular monthly repayments of $P over a
period of 25 years at 6% per annum reducible monthly. Interest is calculated and
charged just before each repayment.

Let 4, bethe amount owing after n —repayments.
) Show that the expression for the amount owing after two repayments is 1
4, = 450 000(1.005)" — P(1.005)- P
|+ cornect solns .

(i)  Show that the amount owing after n —repayments is 2
(1.005)" - 1

. 5"_
4,= 450 000(1.005)" ~ P

folowsy papernn "
WM(I '014 =

Qm = %50900//‘905—

P//. 005‘ L +/)
Gip . a=( r= /”05_

..................... T
W E ARSI (1i55] Froet 2] eorne ot solu -
e
........................... /4 correct applies
N PP S (T M Pl Fa (1)
........................... L 005~ —] [ corecthy applis
............ 45080, (/.oos,—\ ol | Yo Sum o€ EP
............................. (/‘%Sy) Ry DO | P [
.................................... <. shown.. .

Question 16 continued on the next page
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(iii)  Calculate the amount of each repayments P. 2
A%r &‘5\7&&5 25x/2_, 30D =+ éL- cor/\ea/- s0/n -
.......... \00 l* "“""O/’ art(1’)
....... 2P ae0.=.0 = #50000(/ wf) =P 'Ms“..." Lomectly equnes
.................. 0005 ....’.?&a.a....: 0
260
[o. 0055 —| N3O oA aéée >6‘
—4‘5“9990 /905_) ...... Jve {ErP
e L ( tosa
oo G P R
...... - - 000 S
o OOGED i fr
....... fif‘lc? g, 5 S‘é 5

Question 16 continued on the next page

3o

b) Anisosceles triangle AABC is inscribed within a unit circle centred at 0, as shown in
the diagram below. Let M be the midpoint of BC , 2BAC = 0 and ZBOM = 0.
A

@) Show that the area of A4BC is 4 = sin8(1 + cos8). 2

, 4/‘1 n erms

Question 16 continued on the next page
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2xekx A .
(iii)  Hence prove that the area of the isosceles triangle is maximum when it is 3 ¢) The graph of f(x) = x%e** and g(x) = — . and the line x = 2 ‘1s drawn below.
equilateral. f(x) = g(x) at only one point, that is at (0, 0). y‘ : yasoo
34 correct solu A i
RIS Y o L. P s shahokay
A - - O3 5—[/#—&953— +3/eB(H- 5148 Pm\/'ﬂls cgr'l\gal{y

~
®

e o o o e ot e et e
”
i
~

0SB 1— 5‘@58* — 5/l/l ﬁ' [+ d@@wmsw

o)
i

: p=gtx

Let A be the area of the region bounded by the curve y=f(x), y= g(x) and

the line x = 2.

i) Write down a definite integral that gives the value of A. 1
ra
A= [L0c) *,j/()c) Ay
o2 '~ 5’& 14 correcE s0ln .
=T @ \:/,/{ fop % VAR \ﬂj(
....... | ). 9 ﬂ(—c%{c S ( < /
PR ST eeflf eeesssmesssesessafesssmmeessessesfoessorceeeesedo e oo eeseeeeseseeeen
............... Gz (e onl /“7509&... ) The function /() from part () isgiven by (x) = xe** where k s a positve 1
— T e T TN | conStmt. Show that f'(x) = xekX(kx + 2)
Wndre” 81T —2—"“/‘ A » )k e 520
.............................. Kllonaf 0 [-0:/35 b Rl ot . breovnect Soln .
‘)0/36\ «K@ /021"1695}
- 3w
e
.............. ba%—/ﬂg— A"FBC(Q%AUQ”‘/
...................... ﬁ...’fﬁ’.’%..».4.—43.&...!..5...1.§.Q.-§§c../£5.. Question 16 continued on the next page

Question 16 continued on the next page
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(iii)  Using the results of part (i) and (ii), or otherwise, find the value of k such that 2

.’.....B.iuy../ii;ﬁ;é‘slh%rw
A ‘:7:3 S Ar
[v]

/VL4~ = OZK End of Exam
= %)Vt% v~ K:/MV;F:;/_@‘Z_,
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