GIRRAWEEN HIGH SCHOOL

TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION
2007

MATHEMATICS

Time allowed - Three hours
(Plus 5 minutes' reading time)

DIRECTIONS TO CANDIDATES

¢ Attempt ALL questions.

* Al necessary working should be shown m every question. Marks may be deducted for careless
or badly arranged work.

* Standard integrals are on sheet provided. :
¢ Board-approved calculators may be used.

¢ Each question attempted is to be returned on a separate piece of paper clearly marked Quesﬁdn
1, Question 2 , etc. Each piece of paper must show your name.

¢ Youmay ask for extra pieces of paper if you need them.



Question 1 (12 marks)
(2) Evaluate 1, 762.8 correct to 3 significant figures.
2.7x3.5

(b) Factorise 5x* —16x~3

(c) Find the primitive for e** .

(d) Find the values of x for which |2x - 3| <7

(e) Express 3 in the form a +b+/6 where a and b are integers.
N

(f) Karan pays $153.00 for a DVD player which has been discounted
by 15% . What was the original price of the DVD player?

Marks

Question 2 (12 marks)

(a) Differentiate with respect to x:

@) x%e*

3x
cosx

(i)

(b) Find:

10x
x*+5

) dx

L3

0
(i) [Ssec’2x dx
0

2x—4

(c) Find the equation of the tangent to f(x) = &** at the point where

x=2,



Question 3 (12 marks) Question 3 (continued)

@
(b) Find the angle & in the diagram below:
¥y
A
70° Diagram not to
| Germ scale
- 8
8cm
> 5 Question 4 (12 marks)
L €9
. ' 6
AQ-D) (a) Bvaluate "
n=t B —

In the diagram above, 4,B,and C are the points (1,-1),(4,3) and (8,0) respectively.

Copy the diagram on to your own paper and answer the following questions: (b) Use the change of base rule to find log, 7.

(i) Find the gradient of the Ime;AC ’ ) 2 (c) A sector of a circle has an area of 87 ¢m?®. The arc at the
circumference of this sector is 27 cm long. Find
(i) Find D, the midpoint of AC . 1
. (i) The radius of the circle.
(iii) Show that the equation of the line through B which is
perpendicular  to AC 1§ Txt+y-31=0. 3 (ii) The angle subtended by the arc at the centre of the circle.
(iv) Show that D lies on the line in part (ii). 1 - (d) (i) Find the focus of the parabola x* =12(y ~1)

" (v) Show that AdBC s isoscelés. 3 - . o
) (ii) Find the volume of the solid of revolution formed when

the area between x* =12(y —1) and the y axis is rotated about
the y axis between y =land y=3.

(¢) For what values of k does the equation 4x*> —4x+k =0

have real roots?



Question 5 (12 marks)

(2) For the fanction f(x) = 4x>(2x +3)
(i) Find the stationary points and determine their nature.
(ii) Find the point of inflexion.

(iii) Sketch the graph of f(x) showing all stationary points,

points of inflexion and intercepts with the co-ordinate axes.

(b) The probability that Rusty will beat Danielle in a set of tennis

is % . On aparticular day they play 3 sets of tennis.

(i) What is the probability that Rusty will win all 3 sets?

(ii) Draw a probability tree to illustrate the possible results
of the 3 sets.

(iti) What is the probability that Danielle will win exactly 2 sets?

(iv) What is the probability that Danielle will win at least 1 set?

Question 6 (12 marks)

(a) A farmer is delivering loads of cement from aplle at the end of an
irrigation ditch 3 kilometres long to points 120' ‘metres apart along
the ditch. After delivering each load, the farmer must return to the
pile at the end of the ditch to collect the next load He starts at the
pile and delivers his first load to the ﬁrst pomt[(120 metres away)
then after returning to the pile delivers his secqnd load to the second

point (240 metres away) and so on.
(i) How far along the ditch is the 12" load delivered?

(ii) How many loads are delivered along the entire length
of the 3km ditch? (The last load is delii}ered to the very end
of the ditch.)

(iif) How many km has the farmer travelled in order to deliver

all of the loads, then return to the end éf the ditch where the

pile was?




Question 6 (continued) . Question 7 (12 marks)

(b) WXYZ is a parallelogram. XP bisécts LWXY and ZQbisects LWZY . - (@)If a and B are the roots of the quadratic equation 2x> —3x+7 =0

Copy the diagram on to your answer sheet and answer the following questions: find:
D a+p
X ..
@) op
(iti) a? + pB*
I ;
(b) Below is‘ the graph of the velocity of a particle in metres per second.
Initially the particle is at the origin.
dx
A V=E—
— dt (5.4)
(i) Explain why ZWXY =/WZY . - 2 ' -
(ii) Prove AWXP = AYZQ : 3 i | | X
L 4
‘ 4.0
(iiif) Hence find the length of PQ given WY = 20cm 1 B A
and QY =8cm. ‘ (2,-2)

(i) When is the particle furthest from the origin?

(i) How far, and in what direction, is the particle from the origin

after 7 seconds?

(iii) Sketch the acceleration of the particle from time z =0

totime r=7.



Question 7 (continued)
. (© () Differentiate f(x)=cos’x.

n

: 3
(i) Hence find fcos? xsin x.dx
0

Question 8 (12 marks)

(2) Use Simpson’s Rule with 5 function values to find an approximation

1
for [In(x+1).dx
0

(b) The population of a town is growing according to the formula

2L _re.
dt

(i) Show that P = 4e” is a solution to this differential equation.

(ii) I the town’s population was 3000 in 1980 and 5000 in 1990
find values for 4 and & given 1980 is when 1 =0.

(i) Find the town’s population in 2007.

(c) An arithmetic series has T; = 60and T, =95 . Find the sum of the

first 10 terms.

(d) The limiting sum of the series 1+ 3* +3%* + 3 +__is equal to %

Find the value of x.

Question 9 (12 marks) -

) ‘ () In the diagram below PQ and SR are parallel railings which are 6m apart.

The points Pand Q are fixed 8m apart on thellower railing. Two crossbars

PR and QS intersect at T as shown in the diagram. The line through T

2 ’ perpendicular fo PQ intersects PQ at U and SR at V. The length of UT
is y metres. ’ ;‘
S >
3
6m
P
1
2
(i) By using similar triangles or otherwise show that SR = % . 3
1
(ii) Show that SR = 8 _ 8.
Yy
3
(iif) Hence show that the total area of APTQ and ARTS is
given by ﬂ+8y—48.
2 y

(iv) Find the value of y that minimises 4. Justify your answer.

I
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