
PLC 2OO2 2 UNIT

Question I

a) Evaluate, correct to four significant figures,

b) Solve Graph your solution on a number line.

c) Solve x(5 - x) = 8 -.r.

d) Find a primitive of

, 2  + . r + l  7e) Simplify 
ffi+- .

0 Five 78 seater coaches, all full, can bus the entire population of a

certain school to Homebush in 3 trips each. If a different bus company

was engaged for the return journey, using seven small buses, each

seating 28, how many trips would each bus need to fravel?

2

Marks

ls - "1,  r > 3

7

_ 1) - -
e'

1.7 + 73
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MarksQuestion 2 Start I new page

a) The graph of a parabolic function crosses the x-oris at the

origin and at x : 4.If the minimum value of the function is -12,

determine the parabolic frrnction.

b) A right isosceles triangle has one vertex at the origin O

and another at the point A(L,3). The base of the triangle

hasequation x=2y.

Show that the third vertex I has coordinates (4,2).

Find the length of OA .

Find the area of the triangle.

Find the length of OB .

Find the perpandicular height of the tiangle. f,^ - A |*, og

3
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(ii)

(iir)

(i")

(v)



Question 3 Start a new page

2

a) Evaruate 
[* 

*

b) Jesse loves to play tennis. One day Jesse hopes be a champion

tennis player. Jesse's coach says that her skills improve by about

5% with evsry competition match. How many matches will Jesse

need to play so that her game skills are at lease twice as good as

they are right now?

c) Differentiate with respect to x:

(i) srn (3x2+4x).

ln 5x(ii) 
T

d) A particle moves in a straight line. At time t seconds its

distance x metres from a fixed point O inthe line is given

by  x=3cos t t t -3 .

4

Marks

2

(i) Sketch the graph ofx as a function of t for 0 st <2.

(ii) Show that the time when the particle first comes to rest is t - l. 1

(iii) In two or more sentences, describe the motion of the particle

during the first second.
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Question 4 Start a new page Marks

a) Without sketching the function, determine the set

of x values for which , = -6 - -l is defined
x "  - l

and write down any r and y intercepts.

b) State the range and domain of the functions

(i) g(x) = s3sin2:.

(ii) f (*) = loBr (r"'n" ) .

c) speed kph

0 24 48 72 96 LzA
time (hours)

The curve graphed above represents the speed of a hot air balloon

during a 5 day adventure. The area under the speed gaph represents

the total distance travelled during the flight.

(i) Use the trapezoidal rule to obtain an approximate value for

the total distance travelled.

(ii) State whether you believe that the actual distance travelled

by the balloon is more or less than the answer obtained in

part (i) above. Give reasons for your answer. You may

include a diagram or sketch.

/ \
J I

98

NOT TO SCALE

I

76 \G



Question 5 Start a new page

a) Show that zero is the least integer value of /c for which the

quadratic equation (,t + l)x2 -.r + I = 0 has no real roots.

b) Consider the fuirction y = x4 - 4x3 .

(i) On a neat set of coordinate al(es sketch the function showing

points of inflection, intercepts on axes and turning points.

(ii) On the same set of a(es sketch the gradient function showing

its points of inJlection, hrning points and intercepts.

c) ( i )  Sketchthecurvesy=l*+ and . l=sin(2x)r for 0<x31T.
x

[Use the same coordinate a:(es for both ]

Marks

,. 1
(ii) Shade the area represented by I I +: - sin(2 x)d\ .

i x
7

(iii) Find the value of the shaded area as a simplified exact value. 3
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Marks

a)

Question 6 Start a new page.

The 3rd term of an arithmetic sequence is -6 and the 23rd term is 9.

(i) Show that the 24thterm is 9.75

(ii) Sum the terms from the 3rd to the 23rd inclusive.

(iii) Show that 99 is a term of the sequence.

2

2

I

b) The tunction f (x) = 5xeT + 3
( -  - r  -x

has first derivative f 
'(x) = -* e 2 + 5e 2' 2

( -  -x  -x

and second derivative f 
'(x) = 1, ' - 5e 2

4

(i)

(ii)

(iii)

(iv)

(v)

Find the coordinates of the stationary point.

Find the values ofx for which f(x) is increasing.

Find the values ofx for which f(x) is decreasing.

Find the values of x for which y=f(x) is concave up.

Find the values of x for which y:f(x) is concave down.

(vi) Find the y intercept andl6).

(vii) Determine the absolute minimum of f(x) fot 0 < x < 6
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Marks

a)

b)

Question 7 Start a new page

The region enclosed between the curveS y = -x2

and x = y2 is rotated about the x axis. Find the volume

of the solid of revolution.

NOT TO SCALE

Find the size of angle d , shown in the diagram above.

Give your ilNwer correct to the nearest minute.

The time elapsed during the motion of a particle is

g i venby  ,=  
5  -1 .-  

( x + 3 )

Explain why the particle can never move to a position

where x = 3

Show that the displacement of the particle, in terms of t,

i sg i venby  r= r  
5  -3

l + t

(iii) Does the displacement approach a limiting position?

Explain your answer.

(iv) Find an expression for velocity in terrns of time.

(v) Does the particle ever appear to stop moving?

Explain your.mswer.

35cm

c)

(i)

(ii)

2

I



Question 8 Start a new page Marks

a) The nth term of the series O *l -++.... is given by the
5 5 0

formula ,lfll" * B(+)^ .

(i) By writinr Tr = 0 , find the values of the constants ,{ and B

and hence calculate the 4ft term of the series.

(ii) Show that the sum of the series to n terms

is given uv io-,il'r * t'c-rJl"l
(iii) Find the sum to infinity.

b) During the normal operation of a petrol driven engine, the

volume Zlitres of petrol left in the tank reduces at a rate

d l l  a  o t t  r  - .  r  , r_ = _ jro.u where t is measured in minutes since the engme
dt

was switched on and the tank was full (100 Litres).

(i) At what rate is the petrol used, initially?

(ii) Use integration to show that volume remaining can

be exPressed as V = 
+ 

"o'4t *107.5

(iii) How long can the machine operate until the tank is

only half full? Answer correct to the nearest second.



t 0

Question 9 Start a new Page Marks

a) The number of bubbles appearing on the surface of a glass of

lemonade decreases over time until eventually the lemonade is

described as 'flat'. Marcus observed the lemonade when it was

freshly poured. Initially, Marcus counted 72 bubbles.

16 seconds later there were only 24 bubbles. Assume that the

number of bubbles satisfies the equation N = Noe-hwhere iVo

and /r are constants and r is measured in seconds.

(i) Find values of /c and .l/o and predict when there will be

only 2 bubbles observed.

(ii) How many seconds will pass from there being 2 bubbles

until there is only I bubble obsenred.

b) Consider a straight line with equation 3y =mx+6,m > 0 ,

and a cutre with equation ! =loE,(.r + l) .

( i) Bysubstituting i l=Z,sketch 3y=2x+6 and y=loB,(x+l)

together on the szrme diagram.

(ii) Show that the vertical distance from the line to the curve is

given by the expressio " + + 2 -log, (x + l) .
J

(iii) Now for the more general case where 3y = mx + 6 and y =log,(x + l) ,

the vertical distance from the straight line to the curue is given by

4*2-log,(x+l). Show that the shortest vertical distance
3

is given the expression 3-t-be,(*)

(iv) Find the value of m so that the shortest vertical distance coincides

with the y-a:cis.



l 1

a)

Question l0 Start a new Page Marks

Solvetheequation tan *=i for 0Sx<2.

b) Assume that a plant leaf will gow under suitable conditions until nutrients are
in short supply, then the leaf will stop growing and it will maintain its size. A simple
mathematical model for the growttr of a certain type of plant leaf involves the
following split function 

where

W represents dry weight of the leaf at time t

p represents'growth rate', P>0
t I represents time when the leaf stops growing

Wr represents dryweight of the leaf at time t I

Wo represents initial dry weightof the leaf , Wo>l

(i) Show by differentiation that the equation W =WoeP

may be written as += pW for 0< tct,
dt

(ii) Show ttrat the split function is never decreasing
(iii) Sketch the spllt function on a set of axes with l( onthe

vertical axis and I on the horizontal a"tis.
(iv) Study the graph of log, W against time t, shown below.

log"W^

log,(Wy)

t l Time r

For the sloping line segment above; show that the gradient it lt; determine

the intercept on the vertical o<is and write its equation as function of time.

(v) Now, urder experimental conditions using the same plTt'

additional nuffients are provided causing leaves to continue
growing until they reach twice the usual size. Show that the

additional time taken for the leaf to grow is given by ry p

END OF PAPER.

I

I

W =WoeF for 03 t.tr]

W = W t  f o ,  t 2 t t  )
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