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CHELTENHAM GIRLS’ HIGH SCHOOL

TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION 1993,

MATHEMATICS -
2/3 UNIT (COMMON)

Time allowed ~ Thres hours
(Plus 5 minutes reading tme)

Directions to Candidates:

Atempt all questons.
All questions are of equal value.

Show all necessary working as marks may be decucted for careless or badly
arranged work. :

Aporoved calculations may be used.

THIS IS A SCHOOL PAPER AND DOES NCT NECESSARILY REFLECT THE HSC
EXAMINATION

THIS ASSESSMENT TASK IS WORTH 40%
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QUESTION 1

a)

b)
o)

d).

e}

5
4.1 x10° . . .. . e
Evaluate ___x__ﬁ In sclennfic notaton to three sigmificant figures,

3.7 x 10
Factorise a2 — 152 ~ 16 ..

In the squaré pyramid shown, find the hcighr_AX_.

The roots of a:cz— bx-10=0are—1 and 5.
Find the values of a and b, '

Sketch the solution set of 4 — Ja < 22+ 11.

QUESTION 2

a)
b)
c)

d)

Sketch (not on grid paper) the region defined by y < V81 — x2.

. . - . 2 2
Show that the line 5x ~ 12y — 26 = 0 Isatangentiothecixle x° + y

l
EY

A funcdon is defined: f(x)={-x-1forx<0
{-1 forx=0
{x-1 forx>0

i)  Evaluate f(-2) - £(3).

i} Draw a neat sketch of the funcdon y = f(x).
i)  Find a single equadon that could replace the equation of funcden given.
M (5,7) is the mid point of the interval AB, where A is the point (1, 4).

Find the equation of H3B, a line perpendiculer 1o AB.

- QUESTION 3 -

a)

b)

e T x2-5x+ 3
Differendate: 1) ”
. 5
1i)
2x - 1

Find: ) jsm X dx

2
i) ;j (x +2)2 d
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Question 3 (con dnued)

Y
¢) - Mr Radford was asked to designa
soccer ball for the world cup. _
He came up with the design shown in /_ \
the diagram which is centred at the
origin and has the equation )
9x2 + 16y? = 144 which shows his lack \
of soccer knowledge.

) Verify that this ellipse (oval) has x intercepts 24 and y intercepts £3.

ii) Find, correct to 2 decimal places, the volume of this ball formed when this ellipse is
rotzted about the x axis. .

QUESTION 4

a) If it takes thres depressed Italians 12 minutes to drink one (1) iitrc of Chiant, how long
will it tzke seven depressed Iralians to drink the same amount at the same rate?
(Answer to the nearest second). _ . . , -

. : A
b)

Rokerto, in the World Cup, knows that from his posidon-dircctfy in front of the
goalkesper, he must kick the ball through the point A to score a goal. If he runs the ball

forward an exta five merres, his kicking angle increases from 5° to 8°.
i) - Calculzze the kicking distance to A, from the §° mark (2 decimal placss).
ii) Finc how far Roberto was from the goalkezper at the 5° mark.

c)  The sice of the goal that Robero
was shoo:iing at is shown in the
diagrar. The visible area of net
is 4.6 sguare meges. Use
Simgpsen's Rule o find the height
of the ne: "h" to one decimal place.

d)  If there ars 11 players on a soccer team, in how many different ways can a captain and
vicecaptain be selected?
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QUESTION 5
a)  Find the (i) period, (ii) amplitude of the function Yy =1+ 3cos2x.
b) i) Theline AC is inclined at an angle of 319 1o the x axis. Use trigonomerry to fing
the y coordinate of C (to 1 decimal place).
i) Find the equadon of AC., 4
1) eq Ay c(sy) ;
i
A 3{0 \?C _‘E
0 Y — _{

b}  For this ycaf's World Cup, the Brazilians had 80 000 players to choose from. The rate of
increase of eligible players is exponential and is given by %—?- = kP,

Itis expected that in two year's ime Brazil will have 120 000

players o choose from.
The next World Cup is in four year's time (1998).

1} Find the number of Players that Brazil will have available in 1998,

)  Find the rate at which the n
year's time).

QUESTION § | | 1

a)  Solve the equation 4* - 12 (2") + 32 = O

tHae b

umber of players is increasin g in the year 2000 (six

ke

WITTY

b) 1) Find the valye of (a) giving reasons.

if)  Given AB = B.C and BE // AC, prove that BE bisects the angi.c CBD.

) r J - D
M 104° (i)
B E

c) For the curvéy=x3 - 3x2 + 1in the“domain -2 £ x &4~
1) Determine the nature of any stationary poiats.

i) Find any point of inflexion.

i)  Sketch the curve for the given domain.

iv)  Fird the gracient of the normal to the curve ar x = 3. .
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QUESTIONT

a) An arithmetic series is given by: 104 o + 60 with a sum of 3535.

i)y Find the number of terms in this series.

ii)  Find the common difference.

p) FromA, the intersection of two straight roads AB and AC, the beasing of Bis 1209T and

C is South West of A. AB=12.3km, AC=152 km.
Calculate BC, the width of the lake (1 decimat place).

NOT TO SCALE

c) ABCisthe seciorof a circle,

i) Wrean expression for the arc BC.

i)  Write an expression for the area of ABC.

ifi) IfABChasa perimeter of 12 metres, show that
728

(8 +2

Area of ABC = 2
' )

2

iv) Henceor otherwise show that the the maximum arez is 9 unis -
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QUESTION 8§
2)

h meges

—5=

M1 ATt e T i
LU

For a roller coaster to complete a loop safely, it must enter the loop with a speed of at least

vms " where v° = 20h. -
i)  Find the height of a loop that can be completed at an entry speed of 18 ms-1,

ii) Ifaloopis 14 m high and the roller cozster enters with a speed of 19 ms™l,
explain why it will complcte the loop sa;cly

b) A parabola has the equation y = Ax2 and the line y = 20x + 20 is one of its tangents.

i)  Find the value of A.
ii)  Sketch the parabola and the line showing the point of contact.

i) Find the coordinates of the focus and the equation of the directrix of the parabola.

QUESTION 9

a) A soccer ball is being inflated so that after t seconds, the rate of increase R, of iis volume

is given by R = 47ki?, where k is a conszant.
Bc ore infladon, the ball contained 2000 cm’ of 2ir. If k = 0.03, find the voiume of air
in the ball after 5 seconds.

b} A fastsoccer linesman runs only along the sice line. When he (she?) was first cbserved
he was on the haif way line (x = 0) ravelling with a velocity of 27 ms-L. His acceleraticn
(2) is ms-2 ata time t seconds (t 2 0) is: |
2
e=473 cos m

b) 1)  Find the velocity function.

1;) Find the displacement funcdon {x) in terms of &
1 Find when the linesman was staticnary in the first four seconds.
'v)  Show thai the furthest distance ha ::': rec from the halfway line in the |

four seconds was  2(2 ++3) 9% e
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QUESTION 10

a)  The pendulumof a clock is 15cm long and travels through an angle of 28° on each swing.
distance that the end of the pendulum moves on each

Find (to two decimal places) the
swing.

b) In the quadratc equation 2 + hx + m =0, one root is triple the other. Prove that

3h2=16m.

c) Sketch A (1,0, B (4,00 and C (0,2}, -
) Show that CB =2(CA). " -
iy If P(x,y) moves so that PB = 2PA:

(a) find the equation of the locus of B,
(b) describe and sketch the locus of P giving its main features. -

-

STANDARD INTEGRALS

-
1 - g :
" dx ze—ex™, ne-l x»0,ifn<0
J n+l ‘
f'l )
—dx =Ilnz, x>0 -
J =z
[ !
¥ dx =™, z=(
J a
i 1
cosaxdx =—sinaz, a=0
) a
i 1
sinardz =——cosas, a=0
) a
~ R 1
sec axdx =—upaz. a=0
) a

J’s::::.(z tanaxdr =-—secax. a#0
1 1 =z
J' dx ==~tan"'=, a=0
a-+x a a
1 1 L X
———dX =sin~'=, a>0 -ag<z<a
J1_1 a
4 e —X

dx =1n(.t+\]x1+c—3)

NOTE: Inx=log,z. x>0
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