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2005 HSC 2 Unit Trial Examination

Question I (Answer this question in a separate bookla)

a) Simplify ?**.
x 5

12 Marlrs

(2)

o2

b) Determine the value of i - correct to three significant places' Q)
51og,100

c) Determine values for x such that l2x- ll= g '

d) Car F has a fuel consumption of l2litres/100 km and this is 12% better

than Car H. What is the fuel consumption of car H?

e) Express 15o to radians in terms of r in simplest form.

0 Solve for x: (3, -2)2 = 16

(2)

(2)

(2)

(2)
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Question 2 (Answer this question in a separate booklet)

On a set of co-ordinate axes, A is the point (-2, 0) and B is the point (0'3)'

12 Marks

(i) Show that the equation of the line
AB is 4:3x + 6. (2)

(ii) What is the equation of the line
(call it Ia) parallel to AB through
the point C (3,0). (2)

(iii) What is the size of the
angle BAC? (t)

(iv) What is the shortest distance from C to the line AB?

Give your answer in exact form.

(v) Write down the equation of the circle which has centre C and AB

as a tangent.

(b) The sum of the first four terms of an arithmetic progression is 9. The first term ts a

and the common difference is d.

(i) Using this information, write an equation for S+ (l)

(ii) The sum of the first 12 terms is 93, find the common difference between

successive terms. Q)

(2)

(2)
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Question 3 lAnswer this question in a separate booklet)

(a) Differentiate the following and simplify where possible:

i) cos (4x).

ii) 3x {

iii) 3x (x + 5)'

(b) For the curve Y:2sin2x:

(i) Determine the gradient of the curve atx: L '

(ii) What is the equation of the tangent to the crrrve at x: 
I

Leave your answers in exact form'

(c) Evaluate I(t '  
- \e.

12 Mark

(t)

(2)

(3)

(2)

(2)

(2)
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Question 4 (Answer this question in a separate bookla) 12 Mark

(a) The toll on the new cross-city tunnel is allowed, under the co'stmction contract, to

rise by 4Yo atthe beginning of eaJqt'untr' At t#Utgi""ing of the first quarter - on I

July, 2005 - the tott-*u, se-t at sr. rit" tunnel is expeJted to open on 4 January 20o6'

(i) What will the toll be at the time of operung

the tunnel (to the nearest cent)?

(i i )Whatwil l thetol lbe,underthiscontract,on4January20l0?

(b) The diagram shows a rhombus ABCD' The point E lies 91-39 -T9 
'BAE = 30o'

ihe interval AE bisects <BAC'

NOTE: Diagram not to scale

D

(i) Show that <DAB = 120o'

(ii) Find the size of <ADC giving appropriate reasons'

(iii) Find the size of <AEB giving appropriate reasons'

(c) The equation * - e'+ k = 0 has roots o and B' If o"=29:

(i) Find the value of a + F

(iD Find the value of k'

0)

(2)

(2)

(1)

(2)

(t)

(3)
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Question 5 lAnswer this question in a sepdrate booklet)

(a) Find the following:

(i) Jsec' 
(5"r+ 3)d'

I2 Marks

(1)

(2)(ii)Iffi

(b) The area between the curye y -+-2 andthe x and y axes is rotated about the y axis
2

to form a bowl.

(i) Sketch the curve and indicate the defined area.

(ii) Determine the exact volume of the bowl'

(c) sally is standing on the 50 m high cliff at North cwl curl' She sees a boat out to sea

heading towards thJbase of the cliflbelow her. She notes the angle of depression to the

boat is 200. Five minutes later, she notes the angle of depression to the boat is 350.

( i ) D r a w a d i a g r a m w i t h t h i s i n f o r m a t i o n i n i t . ( I )

(1)
(ii) How far away was the boat when Sally f,rrst saw it?

(iii) How fast (in metres per minute) is the boat travelling towards Sally? (2)

(2)

(3)
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Question 6 (Answer this question in a separate booklet) 12 Marks

(a) i

i) Show that the curve y : ln2-x crosses the x axis ut '--t'

ii) Draw a fully labeled sketch of y:ln2x'

iii) Use Simpson's rule and three function values to calculate the area between

the curve, the x-axis and the line x=2|. E*press your answer
z

to one decimal Place.

(b) For the Parab ola2Y: * + 6x + 11:

(i) Express the equation in the form (*-h)' =4a(l -k) '

( i i )Findthefocusanddirectr ixoftheparabola.

(c) SimplifY (cosec} , - 1)(l + ta* x)

(1)

(r)

(2)

(2)

(3)
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Question 7 lAnswer this question in a separate bookla) 12 Marks

(a) The pattern for a rectangular closed box is to be cut from one sheet of metal
and then folded together. Thevolume of thebox mustbe 9 m3. The design
requirement is that the length of one side of the base of the box must be twice the
length of the other base side. Let the length of one side of the base of the box be x.

^ n

(i) Show that the surface area of the box can be expressed as 
" ' 

+ 4*' . (3)
x

(ii) What is the length of the sidex which gives a minimum amount of metal to
be cut from a sheet? (4)

(b) Two cultures of bacteria are prepared in a laboratory. They are to be used to test
the effectiveness of two drugs. One culture has 1000 bacteria and Drug A reduces this
number to 250 in 5 minutes. The other culture has 1250 bacteria and Drug B reduces
this number to 500 in 3 minutes. Both cultures are reduced according to the model

N = No . 
-ut 

*hrre N is the number of bacteria and t is the time since the drug was
administered in minutes.

(i) Find the value for k of both cultures. (2)

(ii) Which drug is more effective in reducing the number of bacteria?
State a brief reason to support yotr answer. (l)

(iii) How long will it take for Drug B to reduce the second culture to l0o/o
of its original number of bacteria? Q)

Page 7 of I0
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Question 8 TAnswer this question in a separate booklet)

(a) After the premiere of a new movie, 50% of the large audience claimed to have liked

the movie ,3OoA claimed to be neutral and}}o/o claimed to have disliked it.

i) If 2 people from the audience are selected at random, what is the probability

that one liked the movie and one disliked it? Q)

ii) If 3 people from the audience are selected at random, what is the probability

that at least one person had'disliked the movie? (2)

(b) When a metal disc is heated, its area A cm2 increases at arcte given by

d A  - t ' - t + l
dt

where t is the time in seconds.

(i) At what rate is the disc area increasing at the end of the third second? Q)

(ii) The original area of the disc was 12 cmz. What was its area after

2 seconds? (3)

12 Marks

(c) (i) Show "" *(,,t)=,i*I*i
(2)

(2)(ii) Hence find [rtta,

Page I of 10
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Question 9 lAnswer this qaestion in a separate boohlet) 12 Marks

(a) Will was a year 10 student who completed the School Certificate in 2004. He then

made a decision to pay cash for the car of his dreams at the end of a three year

university degree program - so in five years time'

will decided to invest $100 at the beginning of each month from February 2005

in a regular savings proglam at a fixed rate of interest of 6Yo p'a' payable at the

end of each month.

' (i) Show that by the end of March 2005, Will has

$100(1.005i+ 100(1.005)2 in his savings account.

(ii) How much can Will expect to have in the Bank at the end of

December 2009.

(b) The gaph of the derivative of a function f(x) is shown below:

(2)

(4)

Several points are labeled A to E.

(i) Draw a graph of the second derivative of the function f "(x)' Q)

(ii) Draw a graph of the original function f(x) given f(0) = g' (4)

In both of your graphs, indicate where the points A to E would be located approximately.

Page 9 of I0
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Question 10 |'enswer this question in a separate booklet)

(a)
(i) Show that kx, k, kt-t are the first terms in a geometric series.

(ii) For what values of x does this series have a limiting sum.

12 Marks

(1)

(2)

O) A ball falls from rest in a fluid medium with its acceleration given by

- l l

i - 10e '  cmlsec"

where x is the distance in centimetres below the origin at time t seconds.

(i) Find the velocity-time function for the motion of the ball. e)

(ii) what is the limiting velocity of the ball. (t)

(iii) How far does the ball travel in the first 3 seconds? Q)

(iv) A second ball moves with the same acceleration as the first ball but

it is initially forced upwards in the fluid with a speed of 10 cm/sec

from a point 2 metrei below the first ball at the same instant as the first

ball is dropped. Do the balls ever collide and, if so, when? @

Poge 10 of 10
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(iii) Travel in first 3 seconds therefore
need to find distance/ time function | 2 marks - correct answer

-r, I 1 mark
* = - 3 0 e 3  + 3 0  | - corect integration of velocity

r _ .:-t I including k, term.
x :  l -30e3  +30 .d t  IJ ----- 

| - correct answer from an incorrect
-|, 

I integration ie. had not included a
=90e3 +30t + k, |  "onstenf term in formrrla forlL -r n2 

| constant term in formula for
At t=0 ,d=O I  ve loc i t y .

0 - 9 0 + k z
nb. Marl<s not deductedfor integration-90 = kz 

| "rro, followed through from earlier
l' I solution.

x - 9 0 e 3  + 3 0 r - 9 0  |

A t r = 3

x=90e- t+90 -90
-  33  . l cm

(iv) Ball Two

a t  t = 0 , v = - 1 0
j*o

- 1 0 =  - 3 0 e )  t k . -

Z0=kt

j*r

V z = - 3 0 e t  + 2 0

- 1 ,

i u . , r r = - 3 0 e r  + 2 0

|  _ -  l ,
r B . * z = J - 3 0 e t  + 2 0 . d t

- l

= 9 0 e J ' + 2 0 t + k ,

A t t  = Q , d  = 2 0 0

2 0 0 = 9 0 + k ,

t l 0 = k :
-_1,

) r " . , , ,  =90er  +20t  + t l0

Balls wilt collide when they are at the
same distance ie:

rB.tt t  = JB.tt2

-l

+ 3 0 t - 9 0 = 9 0 e 3  + 2 0 t + 1 1 0

l0/ = 200

t =20 seconds
therefore thev will collide after 20

4 marks -correct answer

3 marks - one elTor

2 marks - two elTors

I mark - equating formula for Distance I

with formula for Distance 2

Possible Errors

+10 instead of -10 for initial velocity

2 instead of 200 for distance

Arithmetic effor

seconds.


