MATHEMATICS

3/4 UNIT . COMMON PAPER
3 UNIT . ADDITIONAL PAPER

TIME ALLOWED: Two hours Plus five minutes reading time.

s

DIRECTIONS To CANDIDATES:

1.
2
3

® N«

Show ajj necessary working. Marks may be deducted for careless or badly
arranged work,

Standard Integrals are printed on the last page of this paper.
Board-Approved Calculators may be used.




SCECGS REDLANDS

TRIAL HIGHER SCHOOL CERTIFICATE
1995

FORM 12

MATHEMATICS

3/4 UNIT - COMMON PAPER
3 UNIT - ADDITIONAL PAPER

MARK}NG SCHEDULE *
‘ ) MARKS FOR SECTIONS T
QUESTIONS a 5 2 p TOTAL
Question No. 1 2 4 2 3 15
Question No. 2 4 7 4 - 15
Question No. 3 5 5 5 - 15
Question No. 4 5 10 - - 15
Question No. § 11 4 - - 15
Question No. 6 6 9 - - 15
Question No. 7 9 6 - - 15

A——-——n‘-——l—-_'-_--h




QUESTION 1

Use a separate Writing Booklet.
{15 marks)

(a) Solve 2x* . x . g < .

(b)  Showthat g ( 2x = 2
dx + 1 (2x* + )%,
(c) Find the exact value of
v3
dx
‘/zs - ?5
o

(d) Evaluate
Cos(log.x) dx
X

by using the Substitution ¢ = log, x.

(e) For what values of x |s 1 < 1
X-2 2

Indicate your solution on 3 number line.
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QUESTION 2 Use a separate Writing Booklet.
(15 marks)

(a) Evaluate o
: 2

J Cos?2x dx
)

(b)..  The acceleration of a particle moving in a straight line is given by:

X=3.4x, » (

where x is the displacement in Mmetres, from the origin and ¢ is the time in
Seconds.

If the particie starts from rest at x = 1 metres,

(i) Show that the velocity of the particle is given by

V' = 2(-2 +3x . 1).
(ii) Identify the second position where the particle will come to rest.

(i) What will be the aéceleratlon at the second position where the particle
comes to rest,

(c) Use Newton's method to find a second approximation to a root of
X' -3x-10 = 0,

Take x= 2.7 as the first approxlmatlon..
Glve your answer to two decimal places.
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QUESTION 3 Use a separate Writing Booklet. | p
(15 marks) /

@
(a) PQ s a tower standing on a horizonta] plane. Q, being its foot. , !
.. LA /

A and B are two points on the piane such that

<QAB =90" and AB = 20 metres
'tIs found that Cot PAQ = 3_ and cot pBQ = 1 A
10 : 2

( B

(f) Copy the diagram to lllustrate this Information Into your Writing

Booklet, i

(if) Find the height of this tower.

(b)  Consider the function f(x) = u Cos™(v3 x)
(1) ' Evaluate .J[ ({)
(1i) State the domain of f(x).
(iii) For what values of f(x) is this function defined?

(v)  Draw a graph of f(x), labelling any key features,

(c) (i) Lenny wu establishes a fund for his daughter with a deposit of $200,
at 9% p.a. interest Compounded monthly. To how much money would
this amount accrue at the end of 3 years?

(if) Suppose, at the beginning of each subsequent month after the first
deposit has been made, a further $200 had been added to the fund and
had also earned 9% p.a. interest,. compounded monthly, how much
money would there be in the fund after 12 years?
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QUESTION 4 Use a separate Writing Booklet.
(15 marks)

(a) - Prove by mathematical induction that

2 + 22+ 22+ .. +2° = 2(2° -1)

(b) A watertank, in the form of an inverted cone with seml-vertical angle 30°,
contains water to a depth of h metres as shown in the diagram.

(1) Copy the diagram into your answer booklet.

(it) Show that the volume of water in the tank
Is glven by

v =Th md’(esa.

-~

{1iv) The vertex of the tank has now sprung
a leak and water In leaking out at the rate
of 0.2¥h metre®/ minute.

Find an expression in terms of h, for
the rate at which the depth of wateris
being reduced.

(iv) What will be the rate of reduction in
depth when h = 4 metres? (Leave your
answer In terms of 1t ).

QUESTION § Use Separate Writing Booklet
(15 marks)
(a)  Two points P(4p,2p"and Q(4q, 2q’) lie on the parabola X = 8y.

)} Show that the equation to the tangent to the parabola atP is
y = px-2p’.

(i) The tangent at P and the line through Q, parallel to the Y-axis, intersect
at T. Find the Co-ordinates of T. ’

(iti) - Find the Co-ordinates of M, the mid-point of PT.

(iv) Determine the Cartesian Equation of the' locus of M when pq = -1.

2
(b) Write the most general solution for 8 , when 2sin § + 3cos® = 0.

—
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QUESTION s.
(15 marks)

(a)

(b)

S

Use a separate Writing Booklet

The population of sheep on a farm is given by the relation

dN = K(N - 2000),
dt

when N is the number of sheep at any time t and k is a constant. |f there are
initially 5000 sheep and after 2 years, there are 6000 sheep,

(i)

(i)
(ii)
(iv)

Show that N = 2000 + 3000e* for some value of k.

Give a value for k correct to eight decimal places.

é
Show aiso that the number of sheep on the farm after 3 years is 6§18.

After how many years will the sheep population reach 10,0007 (Give
your answer to the nearest whole year).

A particle moves in a straight line so that its position xem from a fixed point
0, at time ¢ seconds is given by:

(i)

(i)
(i)
(iv)
(v)

X = 4sin2t + 3cos2¢

Show that this motion can be expressed in the form x = Asin(2t +)
where -8 < <
2 2
Evaluate A and « .,
Prove that the motion Is Simple Harmonic.
What Is the Period of Osclillation?
Determine its maximum displacement.

Calculate its velocity when x is 3cm from 0.
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QUESTION 7 Use a separate Writing Booklet

(15 marks)

(a) A

“ B A sector AB of angle 6 radiang
is cut from a circular disc of
radius 4T cm and used to
make the complete curved
surface of g3 right circular
cone (with no overlap).
(
(i) Show that the volume of this cone is given by

V = gfe? ,41;’.92
3

() Find the value of @ for which the volume of this cone is a maximum,
(Make sure that the maximum is verified).

Y
(b) 5

H

NOT X In 4ABC, AB = AC and

TO - £BAC =90° AYis any

SCALE straight line through A.

k BH and CK are
perpendiculars from B
and C to AY.
A ———rl c
(i) Copy the given diagram into your answer booklet.

(if) Prove that AH = CK.

END OF PAPER

R .,
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