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SECTION 1
Question 1
Answer is C
Worked solution

Period is 277[ = 277[ = 7 and the amplitude is the coefficient of the sine term, which is 1.

o Amplitude and period are never negative.

Question 2

Answer is D

Worked solution

Choose some sample values for a and b.

Using CAS, the graph of f (x) =|log, (-2 +x)|+5 looks like

V Edit Zoorn Analysis IZII
Ewl=|lnl-2+x)|+5

OwZ:0

Ow3:0

Ow4:-0

Ow5:- g

Owé&:0

Ow7:-0

Ows:n

1@
-16
Min

xo=3 YE=5

Wi1=abs(lni-2+x211+5 E
Fad FReal i)

This shows the lowest point that the graph reaches is 5, so the range is [5, «) or in the
general sense [b, ).
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Question 3
Answer is D
Worked solution

The amplitude is (-2 —Db), the period is 2 (so 2 = 2?” so n =), the graph has been reflected

across the x-axis, and shifted down 2 units. These values give an equation of
y =—(-2—-Db)sin(zx) -2, which simplifies to give y = (b +2)sin(zx) - 2.

Question 4
Answer is E
Worked solution

The graph of y = tan(ax) has a period of % and asymptotes at x = + 2

2a
So, in this case z_ 1
2a 12
127 =2a
a=6rx
Question 5
Answer is B

Worked solution
z=3
X—2=-5
X+y=0
can be written as
Ox+0y+1z=3
Ix+0y-1z=-5
Ix+1y+0z=0

Moving line 1 to the bottom gives
Ix+0y-1z=-5

Ix+1y+0z=0
Ox+0y+1z=3

1 0 -1|x -5
In matrix form, thisis |1 1 0 |y|=| O
0 0 1]z 3
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Question 6
Answer is A
Worked solution

2x+4 2x+4

—3 can be writtenas y+3=e and therefore y=y'+3 and x=2x"+4.

y=¢€
Soy'=y-3and x'= % (x—4)= % X —2. The matrix equation that corresponds to these

equations is A.

Question 7

Answer is E

Worked solution

Overall, the graph represents a negative polynomial of odd degree.

It has x-intercepts at x=a, x =0, x=b. These give factors of (x—a), x, and (x—b). There is
a stationary point of inflection at x = a, so the factor (x—a) becomes (x —a)®>.

This means the equation of the graph could be y = —x(x—a)*(x—b) and a version of this is E.

Question 8

Answer is D

Worked solution

Reflect the graph in the line y = x to get the graph of the inverse and then reflect in the
y-axis to get the graph of y = f *(-x).

Question 9

Answer is D

Worked solution

The period has been halved, therefore there is a dilation of factor % from the y-axis. The

graph has been reflected in the x-axis.
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Question 10

Answer is E

Worked solution

Let b be any value, say b=2.

Using CAS, the graph of y = &% looks like
V Edit Zoorn Analysis IZII

Vi

Min
To=—2 Wo=1
Wi1=€"absCx+2) E
Fad FReal i)

The graph is one to one for the domain [—-b, ).

-18

Question 11
Answer is D
Worked solution

and with x =0, g(f (X)) = ——— =

v 2e°

i

g(f(x)):\/zl?
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Question 12
Answer is D
Worked solution
Using the chain rule
dy 1 1
x f'(x
& T 2t

_ ')
-~ 2f(x)

Question 13
Answer is D
Worked solution
Using CAS

|[ % Edit Action Interactive

Y 1 ] P | l

rorrallx- sinx)yxa )

1k

2
n

|

-
mth|abc [cat | 2D
BB OAEE I?lerlzlr *|

=in-i ||4 5 6 i
cos | cost [ 1]2]3][+]-
tan tan-i [5 & ans

= Jcac JorTH '-.-'FIF! EXE

Alg Standard Real Rad dqm]

(=]

a1
:
| |||

So the equation of the normal is y = 5—1. Rearranging, this gives (y +1)z = X.
T
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Question 14
Answer is D
Worked solution

The average value of a function is calculated as ijb f(x)dx = L'[ZZe(eX—l) dx.
b—a- 2-0-°

Using CAS, this gives

|[ ¥ Edit Action Interactive |

Y T ] ek | .

([ Edit Fction Interactive |

A T ] e ad | .

Y -ﬁ\é .
%j\zelﬂe”—l)dx 2.63-5-.3@
2
P S

Fobd 1. 62 g€ simplifp; =& 5 € . £-€,
o i ef-g.e|]
- n] -
mth|abc | cat | 2D mth |abc | cat | 2D
HEEDEEE I*—lerlzlttl [m]e]a]n]<]>]s I*—le-vlzlt 2|+
—|J—| ||?s = —|J—| |?89 =
HIEEE Sle|l=|+
e 109.I]||I|| annaitBE 1ug|I]||I|| S
() {}{EHE:EI_IEI . ellans () {}{DH':EUE‘ e llans
CFILEl Al | SPTH | YAR |EXE l:FILCl AN | SFTH ] YAR |EXE

Alg Standard Real Rad qim]

Alg Standard Real Rad qug)

Question 15
Answer is C
Worked solution

This question represents the fundamental theorem of integral calculus with

lim i(4xi§x) =J'084x dx

Oox—0j=1

Using CAS, this is

|[ ¥ Edit Action Interactive

Emfﬁl%ﬂ-ﬂ-

g -
\J\4xdx
5]

122

-
2o |EEE]
:lt|6‘ 1-|'I' (|)| |$—|x|y|z|t 4-|
mal| [2][[25] HE =

456>€:+
$nf| Eo n:.|

= = 1{2]2(|+|-
aml|amd .r.:.-l_lla E||lans

= [ Aoy JorTH] vAR JEXE
Ala Standard Real Fad gm]
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Question 16
Answer is D
Worked solution

5

, 5
For f (X):W, f(X):Ide

Using CAS, this gives

| *r Edit Action Interactive

] T ] T amind HIEY |

F

u|
| E—
a tcoslfar )2

S-tanlk-x)
k
|

mth|abc [cat | 2D

alb|c|d (<] [ ]%]*
Flah|i =
k|I|m|n 22 x:
2| ]|\F |5

T A 213|+]-
» Iaz=| . |E|[ans

[ TRIG JoRLC JorTH] & JEHE

Ala Standard Feal Rad gm]

Question 17
Answer is C
Worked solution

As q'(x) = p(x), this means that q(x) :J p(x) dx.

b

So j p(2x) dx = Eq(Zx)} %(q(Zb)—q(Za)).

a
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Question 18
Answer is D
Worked solution

The graph of y =-2f(x) will give the gradient function of g.
A quick sketch of y =-2f(x) gives

Over interval [a, b] the y-values are positive, therefore the gradient values are positive.

Question 19

Answer is B

Worked solution

Let the number of defectives in the box be X.

X ~ Bi(n, p)

We are given E(X)=12=np and Var(X)=10=npq.

5 1
So,12g=10, g=—and p==.
q q 5 p 5

The chance of not being defective is given by g and g = g

Question 20

Answer is D

Worked solution

Only in a symmetrical distribution is the probability of being less than the mean equal to 0.5.
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Question 21
Answer is B
Worked solution

10

> p(x)=a+b+0.1=1and E(X)=2a+4b+0.6=2.6

Solving the simultaneous equations gives

| ¢ Edit Action Interactive (i

] T ] T amind HIEY |

{a+b=la. 9 | -~
2a+4b=2| 5. p

alb c|>|,|¢- 4-|
fleg h i ==
k|I|m|n g 2 =
2|1y |Fr|F

T A 213+ -
e v x| . |E||an=

[cALe | Aoy JorTH] & JEHE

Ala Standard Real Rad qm]

Question 22

Answer is C

Worked solution

X ~N(u =176, o unknown)

Pr(X <175)=0.01

This can be solved using CAS.

|[ ¥ Edit Action Interactive

Emfﬁl%ﬂ-ﬂ-

|[ ¥ Edit Action Interactive

Emfﬁl%ﬂ-ﬂ-

([ ¥ Edit Rction Interactive |

EE‘EF&J%H-H-

morrnCDf -ty 175, =, 1 TE = (k|2

el

ArrCD =y 175, 2, 176 )= 81 &

solvel mormChfl -, 175, 2, 1k|&
{x=0., 4295553245}
h

il

(mth | abe [cat | 20 EIEE]

rth |abc | cat | 20

mth |abc | cat | 20 |=]EE]

i1 1 1 B A S S P S A (B ET A CT N P I_*—lerlzlrtl [nfgf#[o]c[>]s I_%-III-VIzlr *|
E [/ 1% CTpET) (8 [ CIEEEE) 5 [l I
" lug.I]||I|||1 =il L 1og,| | m nEaoa|lEds 1g,] [ m NEREE
{]{}{-HEE“B . |E||ans {]{}{-HE,EHB E ||ans {:l {}{E :"E E ||an=
CALC | ADY JoPTH] vAR JERE CALC | ADY JoPTH] vAR JERE CALC | Aoy JoPTH] vAr JERE
Ala Standard Real Fad gm] Ala Standard Real Fad gm] Ala Standard Real Fad qgm]
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SECTION 2

Instructions for Section 2

Answer all questions in the spaces provided.

A decimal answer will not be accepted if an exact answer is required to a question.

For questions where more than one mark is available, appropriate working must be shown.
Unless otherwise stated, diagrams are not drawn to scale.

Question 1a.
Worked solution
The information given, together with the transition matrix, suggests

1
Pr(Li+1 | L|) Pr(Li+1 | RI)
T[Pr(R,IL) Pr(R.IR) |

i+1 i+1

aln gl w
wWIN wl

where L, is the event of buying lilies one week and R, is the event of buying roses one week.
So the chance that Rebecca buys lilies one week, given that she bought roses the previous
week is %

Mark allocation

e 1 mark for the correct answer.
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Question 1b.
Worked solution

I. The fifth Saturday means that there will be four transitions. The probabilities will be
4

1
0
Using CAS, this gives

| N Edit Action Interactive (X

B o ] T raeiad HIEY |

[3/5 173 g 1
| 2¢5 243 a

gl glw
Wi Wl

1k

[u]

[mO] moj|{7[e[=][~[=]
Lir 1 [ ] [Tr|:|] |4 o 5 al
Lkl -u NHEGE
An :-EI In—“a E |[ans

T ia
= | Aoy JorTH] vAR JEXE
Ala Standard Real Fad gm]

7717
16875

So, in 4 weeks’ time, the probability that Rebecca buys lilies is

Mark allocation: 1 + 1 = 2 marks

e 1 mark for setting the transition matrix to the power of 4.
e 1 mark for the correct answer.

o This needs to be the exact answer. A decimal approximation, regardless of
the number of decimal places, is not acceptable.

Question 1b.
Worked solution

ii. This means that Rebecca buys lilies the first week, then roses for the next 3 weeks,
and, finally, lilies the last week.

ie. LRRRL=1x2x2,2,1_8
537373 135

Mark allocation
e 1 mark for the correct answer. (Note: Answer must be exact.)
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Question 1c.
Worked solution
This can be calculated using the probabilities shown on the diagonals

2
. So the long term probability of buying roses is 5 5 1 :1—61
J— _|_ —
5 3

|[ ¥ Edit Action Interactive |

Y T ] ek | .

VR -
SiiEHzy
£

11

-

mth|abc | cat | 20
HEBOEAE |$—|x|y|z|t +]
- |J—| ||? ] =

x' 109|"||'|||1 g : oE

() {}{EHE:EI_IE’I . |e||lans
CFILEl ADY |oPTH | VAR |EXE
Alg Standard Real Rad qim]

Mark allocation: 1 + 1 = 2 marks

e 1 mark for method.
e 1 mark for the correct answer.

o An alternative method is to raise the power of the transition matrix to a

sufficiently large power and then evaluate.

Question 1d.
Worked solution

As the function is symmetrical around x =6, the mean, median (and mode) are concurrent

and occur at x =6.

Mark allocation: 1 + 1 = 2 marks

e 1 mark for the mean.
e 1 mark for the median.
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Question 1e.
Worked solution

This is a conditional probability question; i.e. Pr(T, >9|T, >6).

Pr(T, >9)
Pr(T, >6)

Pr(T, >9|T; >6) =

The probability of lasting longer than 9 days = J‘glzzi%t(lZ —t)dt= 2

-Exﬂ Iﬁfld Al vl l

12
1
£ ﬁ”( 12-arsdar

[u]

FY
—

w

20 |EEEIE]

:II|E' i|w] 0], |$—|x|y|z|t 4-|

= IFI_IW s

563*5

%" 1"‘-‘-['||'|||1 AHEIG

() {}{-HE;E“B NEIEE

Ala Standard Real Rad gm]

CALC | ADY JorTH] vAR JERE

5

Pr(T, >9|T, >6)=32 =

Mark allocation: 1 + 1 = 2 marks

e 1 mark for finding Pr(T; >9) :3%

e 1 mark for the correct answer.
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Question 1f.
Worked solution

For roses, Pr(T, <9) = % =0.8438, correct to 4 decimal places.

For lilies, Pr (T, <9)=0.9641, correct to 4 decimal places.

| N Edit Action Interactive (X

B o ] T raeiad HIEY |

rmormCDfl—18886, 9, 1, 7. 2] |*
A, 9548696583

[u]

-
20 |EIRE]
HEBEEAR |%—|x|y|z|t +|
= [l T

e ] 32

() {}{DHE:E“B - |e][ans

CALC | ALY | OPTH | VAR |EXE
Ala Standard Real Rad gm]

Mark allocation: 1 + 1 = 2 marks

e 1 mark for each correct answer.

. : : .27 .
o Answers must be in decimal form for this question; 2 IS not acceptable.
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Question 1g.
Worked solution

16

For the probabilities to be equal, j:zit(u —t) dt = normCDf (k, 100000, o =1, u=17.2).

|[ ¥ Edit Action Interactive |

Y T ] ek | .

([ Edit Fction Interactive |

A T ] e ad | .

12 -
1 -
£ ﬁk’( 12-ardar =

g -3 k-0, BZASIZEIIII -k ¢
12

1
3
£2881(12 & dar =norml

M =rormnChr] ks

| [ ¥ Edit Action Interactive !

A I ] Ifb‘ | .

288

e

k3 k2

i =—+1=rormChfik, 188
snlue[ k3 -k =—+1=rmarmCDf ¥
SE4 45

k=8, k=7, 766319947 (||

hd

mth|abc | cat | 20

had
mth [abe [cat | 20 |EIEIE]

[u]
mth |abc [cat | 20

HEREEAR |$—|x|y|z|t *|| |[efi]n]<]> ], |3 [x|y|=[z|#]|[a[&] ]2

= [/ | IS = T [ | e it

e 1;:.9.I]||I|| =4l e 1|:|g||]||l|| T | ek

0 {}{nHE:EIJB e lfzns]| 1O {}{.:.HE:EU@ aa gl G O

cALE | Acy JortH] ver JE<E]| || cALc | ey JorTH] var JexE]| [ cALc | Aoy JorTH] & JE=E
Alg Decimmal Real Rad qm) Alg Standard Real Rad qug) Alg Standard Real Rad qm)

Check whether to let k = 7.77 or 7.76.

If k =7.77 then correct to 2 decimal places the integral probability is 0.29, whereas the
normal distribution probability is 0.28 (so the two are not equal at the 2 decimal places level).

|[ ¥ Edit Action Interactive |

Y T ] ek | .

421873 (&

12

f A (12-ar 0 2800

T.7T
A, 2863699253
normCOTL T 77y 1BE88E, 1, 7 »
B, 224338049

[u] -
mth |abc [cat | 20 |EIEIE]D
:lt|9 1-|'1" {|)| |$—|x|y|z|t 4-|
[moO] [D] [-n] 7 [=

455><+
Tim |
'Ic'? §DHD.|123+—

= |
“h0| m0 L‘Iﬂa E|[ans
= | Apy JorTH] vAR JEXE
Alg Real Rad qm)

Decimal
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However if k =7.76, the integral probability gives 0.29 and the normal distribution

probability gives 0.29 (correct to 2 decimal places) and so they are equal.

[[ % Edit Action Interactive fE

B o ] T ramdad IIEY |

421873 [&

12
Vr A 17-a ) /2880w

T. 76
A, 2263899259
mormCDfL T TE, 1086886, 1, 7 »
B, 28773971585

el
20
mlald o] a2 |a|sr|=]2 ]
mo)| [® -|:|§|?89 ~=
Tm !EJ [ﬁj ol 1l
0 | S HEIINE
%Dﬁﬂ =lel|l.|e|lans
& | Aoy JorTH] vAR [ERE
Ala Decimal  HReal Fad qm]

So, k=17.76.

Mark allocation: 1 + 1 = 2 marks

e 1 mark for method.
e 1 mark for the correct answer.
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Question 2a.
Worked solution
f is strictly increasing for x: f'(x) > 0. The minimum turning point occurs at (4, —1).

W Edit Zoorm Analvsis IZI'
Ow1:0
Ow2:0
Ew3=x-g. \.II'_+3
Ow4:0
Ow5:- g
Owé&:0
Ow7:-0

i@

b 18
_ia +

Min

xo=d Wo=-1
W= =g (212043 E
Fiad Feal ]

So f is strictly increasing for [4, ).

Mark allocation: 1 + 1 = 2 marks
e 1 mark for finding the turning point.
e 1 mark for the correct answer.
Note: Must have square bracket at 4.

Question 2b.
Worked solution

et } ~A , : e :
).5, Y- 45,0
. G305 .- 10

Mark allocation: 1 + 1 = 2 marks
e 1 mark for the correct shape.

e 1 mark for co-ordinates labelled correctly.
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Question 2c.
Worked solution

Let the width of the rectangle be w, so |_|'l9 X — 4/X + 3 dx |[=wx(9-1).

:%Uj(x-4&+3)dx‘:-

| N Edit Action Interactive (X

] T ] T  ad D
3 =
%\{\x—ﬂt- Jx +ada

[u]

-

20 |EIRE]

HEBEEAR |%—|x|y|z|t +|

= |r| z HEEEE
l

1'-"9||]||.|||1 HEIINE

() {}{DHE:E“B E||an=

CALC | ALY | OPTH | VAR |EXE
Ala Standard Real Rad gm]

So w= % therefore D has the co-ordinates of (1, —%) :

Mark allocation: 1 + 1 = 2 marks

e 1 mark for method.
e 1 mark for the correct answer.
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Question 2d.
Worked solution

20

The shaded area is % therefore half the area is %

|[ ¥ Edit Action Interactive |

Y O ] T e l
'9 F Y
\J'\x—4- W +adar

1

|

mth |abc [cat | 20 |EIEIE]D
:lt|9 1-|'1" {|)| |$—|x|y|z|t 4-|
= [/m |5 = HE

= 145 6 ®
x 1!.'!9||]||. .|1 HEIIDE
() {}{EHE:EI_IE’I . |e||lans
CFILEl ADY |oPTH | VAR |EXE
Alg Standard Real Rad qim]

The graph of y = f(x) intersects the line y = p at

x=p-4p+1+5 and x=p+4,p+1+5.

|[ % Edit Action Interactive

Y [ ] L B l
Jx—4-=,."x_ +3dar -
1

sn:ulue-[x—4-~.|"x_+3=p,x]
{x—p —4 P+l +5, x=p+d-

mth|abc [cat | 2D ---

LRI
HEEIEIR

& |E .
[ TRIG JeALC JorTH] &

Alg Standard Real Rad dqm]

So the integral is j

p+1+5

. (p—(x- 4\/—+3))dx—%andweneedtofmdp
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Using the graph screen of CAS, this is found to be p =-0.370.
V Edit Zoorn Analysis IZII

Ev1= (xeq.fatt +00]

g
Eyz=2 —
Yot

Wl=C=Cxdds O+l 2" (1f2)+

Fad FReal i)

Mark allocation: 1 + 1 + 1 = 3 marks

e 1 mark for stating the area as % = %

e 1 mark for determining the points of intersection of the line y = p with the
graph y = f(x).
e 1 mark for finding the value of p.
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Question 2e.
Worked solution

. f(g(x) = x* —4/x2 +3

=X’ —4|x/+3

Mark allocation: 1 + 1 = 2 marks
e 1 mark for method.
e 1 mark for the correct answer.
Note: Must show a working step and not just the answer.

Question 2e.
Worked solution
i, f(g(x)=x2-4/x2+3
=x*—4|x|+3
~ x2—4x+3 x>0
X*+4x+3, x<0
d 2x—-4, x>0
So —(f(g(x)) =
dx( (0(x) {2x+4, x<0
Mark allocation: 1 + 1 = 2 marks

e 1 mark for setting up the hybrid function of f(g(x)) .

e 1 mark for the correct derivative with domains specified.
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Question 2e.
Worked solution
iii.

(0.4)

(0. -4)

Mark allocation: 1 + 1 + 1 = 3 marks

e 1 markfor y=2x+4, x<0 section.

e 1 markfor y=2x-4, x>0 section.

e 1 mark for open circles and correctly labelled intercepts.

Copyright © Insight Publications 2013
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Question 3a.
Worked solution

Using CAS, f'(z)=0.5and f'(37)=0.5

| ¥ Edit Action Interactive (&

B IR ] T ramind HIRE|

diff (2s Coostx 42" 24 1w, v
8.3
dif f (2« Coostxrd) ) 24+ lamy b
8.3

[u]

-
mth |abc [cat | 20
[nlefafn]c]> [ |3 |a]yl=]z ]|+
loa [ 1n [ T E[7[=]2]["[=]
= | e< | =t [4|5]&][=]
AN ARERE
HERE N
TRIG JcALc JorTH] var JEXE
Alg Decimmal Real Rad qm)

Mark allocation: 1 + 1 = 2 marks

e 1 mark for each correct answer.

Question 3b.
Worked solution

. . . d o X X\ . X
1. Using CAS gives —(2cos“| — |+1) = —cos(—)sin(=).
g g dX( (J ) (4) (4)

| ¥ Edit Action Interactive (&

Y T ] e e P

= (ool ]) ")

diffe2 (cos(x 40 0"2+1

a.s@

sy b
-H.5

—.:ns[ 5 ] sin[ 5 ]

mth |abc | cat | 20

i

nlefifu]c]>], ]2 [as=|z 4]
BEE

sin simt [f[4]|5]6]|=

COs cos-1 ||1 213|+[-
tan | tant |f{@]. [e||ans
= Jcac JorTH] var JEXE

Alg Standard Cplx Rad qm]

Mark allocation

e 1 mark for the correct answer.
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Question 3b.
Worked solution

ii. Gradient of normal is 2, therefore gradient of tangent is —% .

R RGE

1

2

25

Using CAS to solve over the domain [-7, 67] gives

| ¥ Edit Action Interactive (&

Y T ] e e P

[ Edit Fction Interactive i&

Y T ] T e

x

4 4

[u]

su:-l'u'e-[—c.cus[ 2 ] sin[ 2 ]=—|a.>

{x=S«mex=n’}

1k

-

2-[.:.:5[%]]2“ |x=5

2-[5-:5[%]]2“ lx=n

HESEER TS

=T

2

mth |abc | cat | 20

mth |abc |cat | 20

[nlefafo]c]o [ |3 |ayl=]z]|+]|

[nfgfa[ofc>]s ]2 |aly]=]|z ||

HHEE H'EHEE

o=

=<2 )7

22

BB
“l#]<|n]-[4]5]&

|+

< |
HENENEE

a6

=

+| -

2|3

an | br | cn |§|1 HE
FEEENET

ans

A br (=t %li
FEENET E

- |E
TRIG JeALc | &= | ver

EXE

TRIG JcALE | =

. |E
AR

Alg Standard Real Rad qim]

Alg Standard Real Rad qug)

So there are two points on the curve where the gradient of the normal is 2;

ie. at (7, 2) and (57, 2).

Mark allocation: 1 + 1 = 2 marks

e 1 mark for gradient of the tangent equals —%.

e 1 mark for giving answer as co-ordinates.
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Question 3c.
Worked solution
Using CAS gives

26

|[ ¥ Edit Rction Interactive |

Eﬁ!fﬁl%ﬂ-ﬂ-

i e WY M =
(=3=2)

- 2
tanLing 2-[&05[2]] L TETM

ISP = | SR TEC RS

_ine[Z- [cns[%]]2+1,x, Sn]

|

[u] -
mth [ abc | cat | 20 ---

had
mth [abc | cat | 20 ---

|rnth abc |cat | 2D |---

|H|9|*|W|<|>|s|¢'|1|4’|2|t +|

|H|9|*|°°|f~|>|s|*'|1|f|2|t +|

n|e|i |)|,|$—|x|y|z|t 4-|

<=z W72l [=1| (=<1l =]l ]=
“T#]1<|n]-H4[5]E][=]= T#1[n]-[{a]5]8][=]= sin 5|n1||456><—
an | bn | en B 1] 2]3][+]- an | bn Elalz]=][+][-||| cos [ cos2 [ 1]|z]z][+]-
rSlu|§JE HEIEE rSlv|§JB . |[e][ans tan tan- @], [e|[ans
THIG ||::H|_|:| YAR |EXE THIG ||::F||_|:| vAR JEXE]|l &= JcALC |oPTH] VAR JERE
Ala Standard Cplx Fad qm] Ala Standard Cplx Fad qm] Alg Standard Real Fad qm]
X 3z X 5r
y:———+2 and y=——+—+2
2 2 2 2

Mark allocation: 1 + 1 = 2 marks

e 1 mark for each correct answer.
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Question 3d.
Worked solution

27

The tangent lines intersectat x=47, y= % +2.

¥ Edit Zoom Analvsis # IZI'

[ % Edit Action Interactive (X

B R ] T ad amind I Y|

[ Edit Action Interactive !

Y 1O ] e | l

Fad FReal

112
2-[505[2]] +1|a=4:n

3=m _
= +2 | a=dm

b3l
E]

L I
[u] -
mth |abe [cat | 20 |EIEE]

[n]efe[nfc]>] I%lerlzlt +|
HEE I HEEEE
“lEL e n 458 ]]=]
an | bn [ en B L]2]3][+]-
| sz r'SluéJEl . |e][ans
TRIG JocaLc | = | var JExE

b2

=
n

Alg Standard Real Rad g

Alg Standard Real Rad qm)

So if the graph of y = f(x) is shifted down by %+ 2 units, then the tangents will intersect at

the x-axis, therefore b = —% -2.

Mark allocation: 1 + 1 = 2 marks

e 1 mark for finding the point of intersection.

e 1 mark for the correct answer.
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CONTINUES OVER PAGE
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Question 3e.
Worked solution

Using CAS to simplify gives 2cos? (gj +1=cos (gj +2.

[u]

x* 3=m _
E—T+2|A’—4- n

2
simplifycz-[ms[ﬂ] +13

u
z+2

x
cos| +2

Ala Standard Real Rad gm]
. 2r 27
Period =—=—=4r
n 1
2

Mark allocation: 1 + 1 = 2 marks

1 mark for finding a and b values.

1 mark for showing period.
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Question 3f.
Worked solution

i. Need the lowest point in the cycle to occur at x = 67, so half the period needs
to be 67.

Therefore, the period of the transformed graph is 12z. So 2 =127z, n =%.
n

Using f (kx) = 2cos? (k j+1 cos(k j+2 S0 5:l,kzl.
4 2 2 6 3

Using a graph to verify this shows
V Edit Zoorn Analysis IZII

Fad FReal i)

Mark allocation

e 1 mark for the correct answer.

SECTION 2
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Question 3f.
Worked solution

ii. The equation has one solution at the end of the domain (at x=6x) for k = % ;

i.e. f(kx)=2cos (X)-i-l cos[ J+2
12 6

The equation has two solutions in the domain, with one at x = 67, when the period of
the graph is 4r.

g Period:47z:2—7z, nzl,so k=1.
n 2

¥ Edit Zoom Analvsis # IZI'

Fiad Feal ]

", 1Sk<1
3

Mark allocation: 1 + 1 = 2 marks
e 1 mark for identifying k <1.

e 1 mark for the correct answer.

SECTION 2

TURN OVER
Copyright © Insight Publications 2013



Question 3f.
Worked solution

32

iii. The graph of y = cos(%xj + 2 shows that there would be three points in the domain

Mark allocation: 1 + 1 = 2 marks

when y=1,s0 k =—
3

5

V Edit Zoorm Analvsis + IZII
e Iz)zd] [T

Sheetl [ Sheet? [ Sheet2 [[4]| ¥
L L -

|3'5-'4=c,05[ % ]+2

Ow5:-0
Owé&-0
Ow7:-0
Ow&:-0
Ow9:-0
5
%\/\/\m(
W—Call
=18, 8495556  wco=1
Wd=cos(5. 2 E0+2 E

FRad Real ]

W Edit Zoorn Analysis IZII

Sheetl [ Sheet2 [ SheetZ [[4]|
L Lol 4

By4=cos[%]+2

Ow5:- g

Owé&:0

Ow7:-0

Ow2:-0
Ow9:- g

Fad Feal [m]

", §£k<2
3

1 mark for obtaining either g or 2.

1 mark for the correct answer.
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Question 4a.
Worked solution

i. f(uy=e® and f(-u)=e?", so f(u)f(-u)=e?"

Mark allocation

e 1 mark for obtaining e° =1.

Question 4a.
Worked solution

a(u+v)

ii. f(u+v)=e =e2U® = e = f(U) f (V)

Mark allocation: 1 + 1 = 2 marks

e 1 mark for finding f(u+v).
e 1 mark for forming f(u).f(v).

Question 4b.
Worked solution
Using CAS gives

W Edit Zoom Analysis # IZII |  Edit Action Interactive ix:
Bl [Ealte [EafudvAe] T3]
=olvel 9-g@r 2 %=z, 5 ) =
Eyvl=gq_g8.2-x fw=S1n(30+5- 1020}
Eyz=2 =implify (5= 1N 345 10200
Ow=:-0 5. ln(E_:l
Ow4:0 ]
Ow3:-0
Owé&:-0
Ow7: -
hﬁa-E b
16 mth [abc [cat [ 20 |EIEIE]
———]
EIEICCEEE I*—leflzlt 1"I
18 log | In HEE
-3 x2 | &% sle =]+
I HHHEOE
L ] | E ||ans
L 1 TRIG [CALE [OPTH] VAR [EXE
Fad Real oim] Ala Standard Feal Rad qm]

So the character intersects the obstacle when 9 —e%** =3:
i.e.at x=>5log,6, y=3.

= (5log, 6, 3)

Mark allocation: 1 + 1 = 2 marks

e 1 mark for setting 9—e%* =3.
e 1 mark for the correct answer.
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Question 4c.
Worked solution
To land on the horizontal top section, he needs to land between (5, 3) and (10, 3).
At (5 3), y=9-e* =3=9-¢
e? =6

1
a:gloge6

At (10,3), y=9-e** =3=9-¢'
elOa:6

1
a=—Ilog, 6
10 Je
1 1
.. —log.6<a<=log. 6
10 d 5 d

Mark allocation: 1 + 1 = 2 marks

e 1 mark for finding either endpoint.
e 1 mark for the correct interval values.

Question 4d.

Worked solution

To clear the obstacle, he must jump beyond (13, 0).
9_e13a =0’ elSa =9

1
a=-—log.9
13 ge

So, 0<a< %Ioge 9 to clear the obstacle.

Mark allocation

e 1 mark for correct interval values.

SECTION 2
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Question 4e.
Worked solution

MEFN

X' '=2x X' y'
SX=—, Y=
y' =3y 2 3

0.2x
So the equation y =9—e%* becomes % =9-e 2 = y=27-3",

Mark allocation: 1 + 1 = 2 marks
e 1 mark for getting x:X?, y:y?.
e 1 mark for finding new equation.

Question 4f.
Worked solution

The graph of y =9—e*"* shows that Super Marius will clear the base of the obstacle, so just

the height of the obstacle will pose a problem.
V Edit Zoom Analysis # IZII

Ewl=qg_ EB 1-x
Owz:
[WENCH
Owd:
Ow5:
Owé:
Ow7:
| o L=}

hOooooono

1@

FRad Real ]

The rising section extends from x =5 to x =10. At x =10 the graph has ay value of 9—e,
so to clear the obstacle the horizontal top section has to be less than 9 —e units high.

©~0<p<9-e

Mark allocation: 1 + 1 = 2 marks
e 1 mark for finding 9—e.
e 1 mark for correct interval values.
END OF SOLUTIONS BOOK
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