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QUESTIO\  ONE (15  ma tks )

C onsider the funct ion:
I

/ ( : ) =  -  ( x  +  a 0 ) ( r  -  5 0 ) -
, i n n ^

(a) Find rhe r ' - intercept for the graph of y -  (x) .

, r  - ^ - ' . t
\  '  ' r ' d r  ̂ . /

(b) State at rvhich value(s) ofx , the graph of y = f(x) crosses or touches the x - axis

\ '  | | r d r ^ /

dv
(  c )  Ca lcu la te  / ' ( x )  ie .  =- d x

/  1  - ^ - 1 . - \
! \ -1  |  I  rd r  ^J . /

(d) Give the coordinates of all the tuming points and briefly explain rvhy your points
e r p  t r  r  r n i n  o  n n i n r <

(2 marks)



N o . 2 5

(e) On rhe asis below. sketch
points.  (  \ 'ou do not need to

the graph of 1 = (x) careful l l  label l ing rhe imponant
shorv the posir ion of inl lexion points.)

(3 marks)

A neu,u'atersl ide is designed for Ocean World and the side vie* of  the sl ide is

,given by

I  = f : f r - { 0 ) ( x  - 5 0 ) r  u h e r e  0 < r < 5 0'  4000
u,here y = the height of  the sl ide in metres

x = the hor izontal  lensth of the sl ide in metres

(f) State the maximum height of the slide.

/  r  - ^  - 1 . \
\  '  ' l | a '  N . '

(  s)  Find the eradient al  the too of  the sl ide.

(  I  mark)
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(h) Calculate the averaqe gradient of lhe sl ide.

(  I  mark)

d: v,
( i)  Calculate -;a or J 

" 
$).

dx-

(2 marks)

O Find *,here the sl ide is steepest.

( I  mark)

QUESTION T\1'O (I5 MARKS)
For this questiort, unless staled olhenrisc, git,e probabilities to an

\= acatracy of three decimal places.

Regal Casino examined the statistics of its patrons. The amount lost by its
cusromers followed a normal distribution with mean of 560 and standard deviation
s3 0.
Assuming that these statistics are accurate,
(a) find the probability that a customer will lose at least S90.

( I mark)
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(b)Find the probability that a customer sill make a profit.

(2 marks)

( c) Calculate the probabil i ty that a patron loses between Sl0 and $50.

(2 marks)

A group offive friends visit the Regal Casino and they all gamble.
(d) What is the probability that only one ofthe group wins on this visit?( A winner here
means a person who makes a profit on a visit.)

ti ","rrl

(e) Calculate the probability that the majoriry ofthe group will leave, haring lost
money.

tZ . " r f r l
The indiv iduals lost  amounts ofSl0,  $20, S30, $50 and one gained S20.

frt 
calcutare 

lne'"':i:: l"::"'rhe 
group

(  I  mark )
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l

{ ! r )  [ Js ins . r t  =  -F ( , r - r ) ] .  ca l cu la te  the  s tandard  dev ia t i on  o f  t he  l oss fo r the
t ]  -  |

group.

(Z marks)

(h) Give the probability that for a random group of five gamblers, all will lose less than

s60.

tZ . . t f t l

(i) Is it reasonable to conclude that the five fiiends had a lucky nightr

( i ."rtrl

QUESTION THREE (I5 MARKS)

The percentage of available po* er in a rechargeable battery changes with time
.  " ^ ^ . A ; ^ .  r ^  t h p  n ' l p '

P = . / l n o  I i 5 - r )
i  r  r l v 5 .  

\ - . -

rvhere P = the percentage ofavailable power

l= a constant value

I = the t ime in hours
Initially the battery has 100% pou'er available.

(a) Find the value of A conect to two decimal places.

(2 marks)
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(b) If the percentase of porver ahvavs remains between 0o/o and l))Yo.and includes
these endpoints. u hat restrictions are there on the domain (t) ?

(2 marks)

( c) Give the percentage of power available after two hours of operation. Your ansrver
should be correct to one decimal place.

(  I  mark)

(d) State the rate ofchange of P .

(2 marks)

(e) Find the rate ofchange of P after tlvo hours ofbattery operation

f r *arf)

( f )  What percentage ofpower is lost  in the last  hour ofbanery operar ion? ( ie in rhe
hour prior to a power level of 0%)

(2  marks )
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(g) How long does it take the battery to drop to 5 00,'o of its available porver?

fZ rnrrtrl
A hearry dury battery has its available power chan_eing according to the rule

P =  a3  a3 log .  (10  -  r )
(h) On the axes below sketch the graph of this function.(The fi:nction should be
res t r i c ted  so  rha t  0sP<100. )

(3 marks)

QUESTIO:{ FOUR (15 MARKS)
An object is moving in a straight line. Its positioq x metres , from an origin at

time t seconds is given by:
r = e - ' s i n / ,  w h e r e  0 < l S 4 n

(a) Show that the velocity, v, ofthe object can be rvritten as
r '=  e - ' ( cos l  -  s i n  / )  .

ti ."*l
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(b) On the axes belorv sketch and label the graphs ofi = cos t and y = sin t
for trvo cvcles.

( c) Using parts (a) and (b) or otherwise, find the times when the object
rest.

(2 marks)
comes lo

/  |  - ^ - 1 , \
\  |  I r4 r  r r . /

(d) State the times when the obiect rvill be at the orisin.

(e) Where is the object after 3 seconds and *'hat direction is it travellins?

I  I  m a r l ' \

/ 1  - ^ - 1 , - \
\ :  | | r d r  r ! ) . ,
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(0 Sketch the -oraph of x( t)  shorving turning points and axes intercepts '

i ' i  ma rL -< \

(g) what is the total distance that the object has moved betu'een the times

l = U a n d  l = l I  I

(3 narks)

END OF BOOKLET.
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