
Question 3
a. Let fix) = f«5«. Find /'(*)

gkQ ~ cos(jc)

if f'C*) = a'W «•'

£l*iOc) e 6**0*)

3a)

1 mad:

Question 1

Let/<*)=—W Find/d).
sin 0)

■KtQ = t? u^h-e^€ u. ~ ^
j. lk'- 3dc 2 \j'z co% (*)

p \ \/u /-uv/
&uoHe.yiV rule* f Cx) - ^pl

><•) - x s £o£ (x)
Stt?\*(3C)

3ta ( 5 St ‘'i - -X. (Los £x)) opKcvtdU
Sirv *•(.:>*■) 4»f€-p -

r\oV

2 marks

b. Let £(.v) = log/tan(*)). Evaluate, v £ V-v\ ' 1 »F 3 (x) -- 109c (f, <6c>

f (*■) ~ c x)
----------------------------- —-------------------------------- '----_________
, a’tx) - &ec*0t)

(”(*)- sec2Cx) (x)

U>£XM * 'YclviLJ')
I -Xofr^rfr 2 marks

SUaC*) toS (x)

So
/fX \ >__________^U) ' ^Cl)co,(l)

&*k

^ 2-



Question 1
dy

cKx\

a. Let v = (3.v- - Sx)5. Find .
ax

cWaw\c |jclA / u. - ^3C , Sx

/ f o' " k X - £
M i . - j

^ u 4 * ( 6 * ~ 5^

~ 5 ( 3^c2 -

b. Let/(x) = xe3y Evaluate/'(0).
, „ 3>c

IA--X

c/'^l /'*3*5st

P^Mu.Cf'" >\)\^\ P C**} •=- l* V/^V 'tA.

= 3^c-£ ^ &

., f '£<>) - e3yo ■* 3yere^°

^ I

2 t 3 = 5 marks

Question 4
a. Differentiate (x -f 2)yj(x -1). giving your answer as a single fraction.

«• U-* \/ ^Vx^.r-C. U-^C+Z \J^ C^'l^ 2 So V- oJ7" 0.">X.

. v;'5 ** 7 oJ-

d\jgh&uh <rolc> 2CZ ~ \J' x

lA' ' \ M' = 2 Cat-O'1

pyo^nc^ rul-e -p ^ uvy; 4VU-;

v i . v -»/ 3 marks ,,



Question 5

Find the area bounded by the curve of/with equation /'(.*) = —-—. the v-axis and the line y = 2. Write
2 -Ax '

your answer in the form -—-. where a and b are positive integers.

riO^I -f-bc) IS CK WjpirbflU -t> Ax) ^ _________
- &

V........y '2.

wt wt h -GnA 4U‘rr r
dsK ojX ec\)

\oodr ifj r>t7f
*4

-d A'Vviot ivW'tfte fonckort -t> X = 2- %
* 2 -4m A

z z ^ 4m

^-4
— i
-^yx-

-V 2

Sz gcxVre- foA 4^

CUiCCa

ro/ ~rv
u>i ^ ^/<TA j)

A -
, 'fe+0 *
2-

" ['i '^ CxW i x J -2

5 marks

= f ; *) + -tz) 4 °3> (i) + I*2

2 logtC^ -+ t + ~ '°3-e C z) ' 4

y
_ _ bd-i

Pi'2

4 lo3c ^ ~ i lo9t ^ i 4 
. 4 + 4

2 log^ (2) -t 3

3^2>Q4c(-2^

4
3 '



b. Simplify, by writing 2 log, (3.x - 1) - logf(x) as a single logarithm expression to base c

log£ ( 3.x -H) 2 ~~ log e C*)
( (

■vj-p-

Question 2

. <9 >
/

i r

1-1 = 2 marks

■=•2
Solve the equation logf (3.v -
-• l®gt (^±£

5) “ logp(2) = 2. for r. ,
V'i /

O-C roy -r .v^ v-y

\oe\c C2C^5)) 2

JC V 2- J - 3X+-5" 2. I
3- = ^ 1

... 2(Ssc+ S)'- C1

3* + S' Z« *■ J r- 42 ^
2^*5* 2.

^ Sx ' 2ez - ^ I i- s* " V '5

:i_r:3______________________________________ L
^ 1C>

--------------------------- -j

Question 3
Solve the equation 21og,(x-2)-logr<jr + 1) = log,(2) for x.

\o^cC^-2)Z -\oc,f jpe\oc]f (2)
_____ j r

2 marks

ZX -
tf Z-(Q

G

-. loty ( ^r) - lQ9eU>

__~ 2

tyL-2.)'3-- 2-Cx-n)

?LZ - 2x + 2

xi-6x+2'C’

^>p x - ~ C-&) t J3fe-ft

fo ± vfe
_____3-----

_ fc> ±2fl

— / 

3 marks r>* 0
^ -7

2.

» 3*47

bud X '2 >o 

/ - 51 - S+'Tv

J

( (yo^ -H.* Osk -eKpre&CM, Zl^Cx-z))



Hie sisph of die function with rule y = — is transformed as follows:
x

2.

b.

a dilation by 2 factor of 4 from the y-axis -- f\ " 2- 

s reflection a the y-axis ^>c/ - •"X-
a translation of -3 units parallel to the x-stis K ^ 
a translation of+1 unit parallel to they-axis IC — 1 

Write down the equation of the rule of die transformed function.

' = f C 2. C - 3C s')) -el
-+

Hence state the domain and range of the transformed function

civvy\Qy\¥\ 3 c^o vyi cu n ) S R
r(Xyr\Q^ rs ft\h}

1-2 = 3 marks

\{

a.
Question 2

The graph of g is obtained from the graph of the function/with rule/(x) = x- by a translation by +3 units 
parallel to the x-axis. Write down the rule for g. _

ntx)- Cx-3)Z

b. The graph of h is obtained from the graph of g by a translation by -1 unit parallel to the y-axis. Write down 
the rule for h. vh U) - - |

c. The graph of k is obtained from die graph of h by a dilation by a scale factor of 0.5 from the y-axis. Write 
down the rule for k. ^

-on-2.t»o klx) - ( 2-zc)

-- kix) - 4x 1
1 + 1 — 1 = 3 marks



a. Find die v-c oordiustes cf the points of intersection o f the line with equation y = h: - 1 and the parabola 
with equation v ** 2x2 - 4x - 5

i*le.ftecbon 3x-H = 4x-S
/- O ~2X2 tX'fc

~ -I ± \T\ + 4*2* t

-)± _ -\±1
iiOV\£i4 \^^ZL-2) + \ -

„ ji

^ w\Ver^eohQni aJr (-2,-s} cvr\d ( \ s 2~)

b. Use calculus to find the area, correct to three decimal places, of the region bounded by the line with 
equation y = 3* -*-1 and the parabola with equation t ■= 2x2 - 4a - 5-

A &■ f 2((3x-h) = (-2^ +4X -S j) *U-----------

j'^ —--------------------
(-2

= -2

2\"
It
3

II

«
„ 342>

24

•= 14 '2-^12. atolls2'

pU
M



Question 3

Find die exact solutions of die equation sin(2;cv) = *~\ 3 cos(2ff.v), 0 < x < 1.
cztt=Q _ p-

toS C2ir*0 '

CZTX^c) ' 'JS - - >T3

ztvx- -
str/3

76 -- ^3 ^ 2rrj 5g - zrrSIT
✓ _

DC -
j_
3

£

- fi iiA 02, a4
^ gu^le »T

O - 2%, 5Vs

2 marks

Question 4

For the function /:[ -z. k) -* R. fix) - 5cos j 2| rt^ J j 
a. write down die amplitude and period of the function

c^r\p\\KjlAC ~ S
P^Kuagl - 2^f\ v^fse^-c y>^X pew o A ~ ~H

2 marks

^v\A pomfs
f (-itV s ^ ^

» -

C(*l *- 6t<pS (i ( 4

5ws ( 8rr^
=• S’ 60i (
- 5 ('i)

-S
—

' 2



Question 8

(ojrr
■=Y*

a. Solve the equation smfI = for .v€ [0. 3].

Qr\ O -
4ir STT

j. C? is »rv $3, Q4
2x - e

6U As\t[lc ii ^3 » v - a 5 ' ^ 2-
,.£>i

Question 3 j r ^
Solve the equation cos — = — for x e - —■ .

2 marks

COS 0> ~ 3. tx rr ; srr ~
5 *3 ' 3

G> is t* a\,Q4 2jf »ott ,~ 3oc ~~ I ' 3 ^ ^ b
6U is "^s 2JT >O LOTT

' 4 ' /
- i - 54 2TT io rr -4rr

n~5 5

o~v\tk p&viod of -K'ul
2 rr ioit - 12rr

^ o\ , ^

fv>v^cKc»n ii ajr - 2jr

«* ?
2> - P . 2n ^ l

2 marks

*\ '
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Question 1
The diameters of circular mats produced by a machine are normally distributed, with mean 12 cm and standard 
deviation 1.5 cm
a. Sketch the normal distribution curve for the diameters of the circular mats produced by the machine.

b. It is known that exactly 16.00 of mats produced by the machine have a diameter less than k cm. Find 
the value of k, correct to one decimal place.

\rtcM Crtc \Q owy_______ ______________________

Question 6
The probability density function of a continuous random variable Xis riven by

-ZO-
II

I
2^1.

i

2 + 1=3 marks

r l<r<5
/(*)= 12

0 otherwise

Find Pr LV 3). ■5C
P^(v<3)& i,

f i ^3 "
L* ^ 1-2- - i

b. If Pr (X> a) = ^. find die value of a s. r
Z Ji

5

(K
A*

|2-

- l
5

-2J±____2±L
^ 2J ^ ^

•- * - i c?

a - JTo

2 marks

2 marks



Question 10
Jo has either tea or coffee at morning break. If she has tea one morning, the probability she has tea the next 
morning is 0.4. If she has coffee one morning, the probability she has coffee the next morning is 0.3. Suppose 
she has coffee on a Monday morning What is fee probability that she has tez on fee fellcrving Wednesday 
morning?

Pr CT okn * Pr (tt} + PrCCf)
■=- O-TxO 4 -t- O 3 y O •")
~ 0-28 -i Q-21

_- 0 • 4 c)

3 marks

i

S.



Question f
Let X be a normally distributed random variable with a mean of 72 and a standard deviation of S. Let Z be the 
standard normal random variable. Use the result that Pr(Z < 1) *= 0.84, correct to m o decimal places, to find 

a. the probability that Xis greater than SO

PrCxsgo)- l-P/,Cxggo)
- O -g4
- o - Ifc

b. tpe probability that 64 • .V*-■ 12

AfLMcd a rea iS

- O So- 0 'lb 

- O - S4-
Pr (64cygi) -0-34

1 TUati~

M 72-
"I o

&r~ii

c. die probability that .!'• 64 given that X■ 12..

PrC/vlB^ gKAne'i
PrCB)

fiCAAB>= Pr(*cfc4)
o - It

. P( ( A &) - o-lfe
o S

1 m?.rl:

A -o v ck4____
g> h> y <11

- Rr (
^ o

 ~ 0-3Z
^ Pr =0-52 2 marks

Question 5

It is known that 50% of the customers who enter a restaurant order a cup of coffee. If four customers enter the 
restaurant, what is the probability' that more than two of these customers order coffee? (Assume that what any 
customer ordery is independent of what any other customer orders.)

fAOi-t fhtw) 2 -o ?{ C X ^ Pr ( X __________
Pr * (sXq s^(q'^

^ 4* (i)5 * C
, i
^ 4

pf (v^4) - (i) 4

1____________________________ \Js2-

Of IwOfC 2 toS.lv oc<k*' Coffee)

-1+1

2 marks



Question 6 ^ j
Two events. A and B. from a given event space, are such that Pr (.-I) = - and Pr(Bj = -

AOiAKmH^ \J*C

j. Pr(*r\B)-o
P4a'/ib)- j _______________

1 mark

Question 11
There is a daily flight from Paradise Island to Melbourne. The probability of the flight departing on tune, given 
that there is fine weather on the island, is 0.8. and the probability of the flight departing on time, given that the 
weather on the island is not fine, is 0.6.
In March the probability of a day being fine is 0.4.
Find the probability that on a particular day in March 
a. the flight from Paradise Island departs on time

Pr ( QT^ - Pr ( F n Ot") -t- Pc ( F' 0 Qt)

- Q-4-rO•& + 0 ___________________

— O ' sz ■+ O '3b

- 0 ■

b. the weather is fine on Paradise Island, given that the flight departs on tune

Pr Cf \ or) c Pr CFO or\_____
Pr C P~r^

0-S2.

0 b&
DO%

0 - n
_ X

n

2 marks

2 marks



Question 4 
The function

I k sin(;rx) if x e [0. 1]
10 otherwise

is a probability density' function for the continuous random variable A', 

a. Show that k = —.

(^/ q prpl^bi/UUj (Xev\ fot^cnot/i / *

fcnouJ
Jo k (ffic) Mx r [ ~ -ri (ft*)!

I ^ _ k% QoS. (TT^ -/ f OS (°)

^ ^ + hit)
ZM
tr

If - 2k

L ^ 
r ~ k - 2.

b. Find Pr f X < - | X < - 1 
l 4 2)

Pr(y li I x ^ k) -
p, (xti *fc i)

~ “ frTTiTr"
^______________________________ £V-Q^ M

P^Cv£ k) - jp* |>A(tT:*.V>c_ _ _ _ _ _ ; P^(v^ a) : C'j COS Q*\j o
>r~j - ~k COS a)--
- 'k«osC^ I r O -* i

-1 1
5_x a «■ i 1

2.

1 _ _L
2- 2 J2.

c,0 pr(*£i\ 1
2 2>Tx

Pr(x^k) 12 2 -i- 3 = 5 marks

siU-ir^

p<(xfi |*si) -

1 ' >fi

sTi



Question 7
Jane drives to work each morning and passes through three intersections with traffic lights. The number Xof 
traffic lights that are red when Jane is driving to work is a random variable with probability distribution given 
by

X 0 1 2 3

PrOr = x) 0.1 0.2 0.3 0.4

a. What is the mode of A?
V\ockt -p P/ Cx Vs X v/glu-t

' a Mode - 4
Jane dnves to work on two consecutive days. What is the probability that the number of traffic lights that
are red is the same on both days?
pr (.£&rV\e) * C 0 ■+ P/C+ <?/ ( 3, *)

= O |* O'l + o -2*0-2 -t- O 3*03 + O • 4*0 • 4

'O-OI + O•04 + O • O ^ t 0-16

-o- 3

1+2 = 3 marks

Question S
Every Friday Jean-Paul goes to see a movie He always goes to one of two local cinemas - the Dandy or the 
Crno.
If he goes to the Dandy one Friday, die probability that he goes to the Cino the next Fnday is 0.5. If he goes to 
the Cino one Frida}', then the probability that he goes to the Dandy the next Fndav is 0.6.
On any given Fnday the cinema he goes to depends only on the cinema he went to on the previous Fnday.

Pr C.ccb') - o-4*o-4*Q'k r o • Q^to
= o -4 x Q- fe x O-g - P - 12-

Pt (bcc) o - fc < Q -5 * P-4 - o- [2.
.■ Pr( C exctcHj H-fycg^ »

- 0 • *36,

3 marks



Question 9
If .V - Bi(5,G.l), find PrtA'=

r\' 5
p >0' \ = (tY (£r

• ;v (,;■)(hft
* -ii- . S' 8 ' 2 marks

ICP5 to4 to 000

Question 10
The probability density function of a random variable A'has a density function given by v

-oc

/(*)■
0 < .r < 1 

0.1 1 < x < u
0 elsewhere

a. Find the value of a.
J f L*-) =- \

A*ccl ixwAer ^ - 2.

/- CLsYtCK \A,Y\Cklf ^ - O ‘ 1 ~ 1 ^ V ^
X
2.

- (*-0

2 - o - \ a - o - \
cP - ' o ' I x A

1 mart:
0L-(o

b. Find Pr(A > 0.5).
Vr tx > o -5s) ~ Pf ( O ' £ < \ *) •+ Pr gjtxlgw ay^a)

_ L bh 4
1 i r
2.* 1* 2

\
2

„ 5

c. Find PtiY>2|A'>0.5).

Pr(v>zl *> o s)
pr O ^ > o S')

Prfx >p O

NOuA Pr(x>z) - 0-4 ( k«j oio S^/MA-Kp^
/. Pr (x>Z | X >0-5) - -fe ^

1 mark

Pr (x>z)
P' (*>0 - 5)

4.( O
s
%

' 5 5

zr

X

2 marks
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