TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION 2002

MATHEMATICS

Time Allowed—3 Hours
(Plus 5 minutes reading time )

All questions may be attempted
All questions are of equal value
In every question, §how all necessary working

~

Marks may not be awarded for careless or badly arranged work

Standard integral tables are included with the examination paper.
Approved silent calculators may be used.

The answers to all questions are to be returned in separate bundles -

clearly labelled Question 1, Question 2, etc. Each bundle must show your
candidate number.
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QUESTION 1

(2)

(b)

©

@

(e)

®

Find the exact value of sin(%).

1500 identical sheets of paper are laid on top of each other to form a pile of sheets 12cm
high. Find the thickness of an individual sheet of paper.
Give your answer in millimeters.

Factorise 2p® + p—6.
Solve 2cos@=1 for0° <@ <360°.

3 2
Simplify ——- .
implify x+1 x*-1

Evaluate L‘ yJ; dy

-

QUESTION 2 (START A NEW PAGE)

(a)

(®)

(c)

Differentiate with respect to x:

W -3,
X

@ii) log,(7-3x). ‘

Find the equation of the tangent to y=+/x+3 at the point (1,2).

(i) Thelines y=2x and x+2y =20 meet at point 4. Find the coordinates of A. , !

(ii) The line x+ 2y =20 meets the x-axis at the point B and M is the midpoint of AB.
Find the coordinates of the points B and M.

(iii) Given that O is the origin, show that AOAM is isosceles.
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QUESTION 3 (START A NEW PAGE)

2
(@) The gradient of a curve y = f(x) is givenby f{x)= 2x +1

curve if it passes through the point (1,3).

. Find the equation of the

{b) Anarc PQ has length 12cm and is drawn on the circumference of a circle with radius
8cm. Find

# (i) the size of the angle subtended at the center of the circle by the arc PQ,
(ii) the length of the chord PQ, correct to 2 decimal places.
(c) (i) Sketch the parabola y = x? —4x~12, clearly showing its intercepts with the
coordinate axes and the coordinates of its vertex.

(i) Hence, or otherwise, solvé x-4x-1220.

QUESTION 4 (START A NEW PAGE)

(a) Given the parabola y =1x* -3x+1,

() Express the equation in the form (x— k)’ = 4a(y k), where a, k and k are
constants.

(i) Write down the coordinates of the focus of this parabola.

(b) ABCDis a parallelogram. A4PB and ABQC are equilateral. (see diagram)

(i) Prove that AABQ = APBC. P
(ii) Find the size of the acute

angle between AQ and PC.

(Give reasons)

¢

QUESTION 5 (START A NEW PAGE)

(8) The 4" term of an Arithmetic Progression is 30 and its 10™ term is 54. Find
(i) the common difference and the first term,
(ii) the sum of the first 20 terms.

(b)  Anobject, initially at rest at the origin, moves in a straight line with velocity v ms™' so
that v = 4¢(5—t) where ¢ is the time elapsed in seconds. Find

(i) the acceleration of the object at the end of the third second,
(ii) an expression for the displacement x metres of the particle in terms of ¢,

(iii) the position of the particle when it again comes to rest.

QUESTION 6 (START A NEW PAGE)

‘(&) AABC is right-angled at B and DE is perpendicular to AC (see diagram)

(i) Provethat A4BC and ACDE are A
similar. NG

(ii) Provethat BCxCE = ACxCD.

(iii) Prove that;

DE? = ADx DC - BEx EC

W

(b) (i) Sketch the parabola y = x? - 4x and the line y = 2x.
Clearly show their points of intersection.

(ii) Find'the area bounded by the above curves.



@ t\;ﬁa f’lo.»txi/:umto and oa‘;tg a tagk;t a'raie (nlitreshour) given by R=2; . If the _ (a) Inahatare six reu-.ad four green discs, Two discs are chosen at random from the hat one
ts mitially empty am, fin . g before the other without replacing the first disc that was chosen.

@  The first time (afer 10am) when the tank is filling at its greatest rate. 2 (i) Draw a probability tree diagram for the above information.
(ii) An expression for the volume (¥ litres) of water in the tank after £ hours. 2 Find the probability that:
(iii) The maximum volume of water in the tank_ 1

(ii) two red discs are chosen,

(iii) the second disc chosen is green,
(b) Given the curve y=J;+-—I— , x>0,

T (iv) atleast one green is chosen.
x

(i) Find the coordinates of any stationary points and determine their nature. 3

(ii) Find the coordinates of any points of inflexion. 2

(b) Figure 1 shows the end view of a small rectangular aquarium filled with water to a depth
2 of 1 metre. The end of the tank has dimensions 2m by 1.5m. Figure 2 shows the same

(iii) Sketch the curve showing all stationary points and inflexion points, aquarium with the base tilted 30° to the horizon

C
D C
T b N Water Level
R
QUESTION 8 (START A NEW PAGE) 1.5m P Water Level 0 —
T WATER
Im
(8) (i) Prove that the line with equation y = px+(1~2p?) is a tangent to the parabola 3 ; l X WATER 1oy o
x* = 8(y~1) for all values of . 4 om B — y Horizontal
(ii) Find the angle between the tangents drawn to x* = 8(y~1) from the point (0,~7). 3 ; 1 i
i Figure 1 Figure 2
®) () If f(x)=sin’x, find f(x). ! B
(i)  Show that the length SB = _J:_
(i)  The area bounded by the curve y = sinx+ cosx and the x-axis for 0<x<2ris 5 : 3
rotated one revolution about the x-axis. Find the volume of the solid formed. .
(ii) Find the height of R above the horizontal.
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QUESTION 10 (START A NEW PAGE)

(@) The number (N) of bacteria in a colony after ¢ minutes is given by the formula
N =200¢". If the population grows to 5000 in 40 minutes, find
(i) the exact value of k,

(ii) the number of bacteria in the colony at the end of 1 hour.

.

(b)  The velecity of a train increases from 0 to ¥ at a constant rate a. The velocity then
remains constant at ¥ for a certain time. After this time the velocity decreasesto O ata
constant rate b. Given that the total distance travelled by the train is 5 and the time for the
journey is 7,

(i) Draw a velocity-time graph for the above information,

(i) Show that the time (7) for the journey is given by T =—5—+-;—V(l+%). :
a

(iii) When a, b and s are fixed, find the speed that will minimize the time for the
journey.

THIS IS THE END OF THE EXAMINATION PAPER
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