THE ScoTS COLLEGE

TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

1999

3/4 UNIT MATHEMATICS

TIME ALLOWED: Two HOURS
[plus 5 minutes reading time]

INSTRUCTIONS TO CANDIDATES:

ALL QUESTIONS ARE TO BE ATTEMPTED.

ALL QUESTIONS ARE OF EQUAL VALUE.

@ ALL NECESSARY WORKING SHOULD BE SHOWN FOR EACH QUESTION.
= NON-PROGRAMMABLE CALCULATORS ARE PERMITTED.

@ A TABLE OF STANDARD INTEGRALS IS PROVIDED.

BOOKLET ORDER: |

BOOKLET 1 QUESTIONS 1 & 2
BOOKLET 2 QUESTIONS 3 & 4
BOOKLET 3 QUESTIONS 5, 6 & 7
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QUESTION 1

(a) Differentiate e” cos(e™).
(b) If log, 3 =5 write log, 27 in terms of &.
(©) Ifu,vand ware the roots of x’ —4x+1=0, find the value of l+l+l.
u v w
(d) Find the exact value of tan™" /3 — tan ! (-1).
‘ . . 5
(e) Solve the inequality 5 >1.
x —
()  Find the distance between y =2x+1 and 2x—y+8=0.
QUESTION 2
(a2) Find the primitive of sin® g i
7_7z
(b) Find the value of j,f tan 2xsec® 2x using the substitution u = tan 2x.
)
(€0 PQap,ap’)isa point on the parabola x* = 4ay . The tangent at P cuts the axis of
p g
the parabola at M and G is the foot of the perpendicular from P to the axis of the
parabola. Prove that M and G are equidistant from the vertex for all positions of P.
(d) Solve for 0° < x <360°

. 4
smx+cosx=§,
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[START A NEW BOOKLET]

QUESTION 3

(a) A particle moves along the x axis with acceleration 35+ 61 —6¢2. If the particle
is initially at rest at the originy find its maximum displacement in the positive

direction. [5 MARKS]
(b)
T In the diagram RT is a tangent to the circle
and RQP is a secant cutting the circle in Q
and P. M is a point on PQ so that RM = RT.
1
Copy the diagram and prove that MT bisects the angle PTQ. [4 MARKS]
{(c)  Prove by induction that 7" +5 is divisible by 3 where # is any positive integer. [3 MARKS]
QUESTION 4

(a) Prove for any acute angle 0 that cotd = Jl—f&;g . Hence show that the exact
—CoS

value of cot% is V2 +1. [4 MARKS]

(b) Two sides of a triangle are 10cm and 18cm respectively. If the angle between them
is increasing at the rate of % radian per day, find how fast the area of the triangle

.. . . T
1s increasing when the angle is 3 [3 MARKS]

(¢)  The rate of growth of the number of goats on a farm is given by %{V_ =k (N-200)
!

where N is the number of goats. [5 MARKS]

(1) Show that N =200+ 4e" is a solution of the differential equation.

(ify Ifinitially there were 300 goats and 2 years later there were 420, find the number of goats
on the farm at the end of 4 years.



[START A NEW BOOKLET]

QUESTION 5

(a) State the domain and range of the function y =4sin™" 2x. Sketch this function.

(b) Show that %(x tan” x) = +tan” x. Hence evaluate Jol tan™ x dx, giving

1+ x?

your answer correct to 3 significant figures.

2
(© If y=xtan™ x—log, v1+x? sh_pw that (x’ +1)—2x—§}=1.

QUESTION 6

(a) A particle is projected with initial velocity 40 m/sec in a direction making 30° with
the horizontal. Using g =9.8m/s% find:

()  the height of the particle after 3 seconds;
(i) the cartesian equation of its path.

(b) A particle moves so that its distance x cm from a fixed point 0 after ¢ seconds is
given by x =4cos3t.

()  Show that the particle is moving in Simple Harmonic Motion.
(i)  What is the period of the motion?

(iii) Find the speed when the particle is first 1cm from O.

QUESTION 7

1
(a) Find the area bounded by the curve y = ———— _ the x axis and the
V16 — x?

ordinates x = -2 and x = 2.

(b) Show that f(x)=4-10x+3sinx has a zero between x = 0 and x =1
Use x = 0.5 and one application of Newton’s method to find a better
approximation. (Answer correct to 3 dec. pl)

2 2

Find the volume of the solid formed by rotating %— + % =] about

o
9
N’

the x axis.
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STANDARD INTEGRALS

~

xn/d; = 1 x"*l,n$—1;x¢0,ifn<0
N n+ 1
JAI-I—dx =Inx, x > 0.
jeﬂ dx | = Jgea’f, az 0.
J“‘cosAw_c dx = IEsincvc, a= 0.
fsinaxdx . =—211—'cosax,a¢ 0.
jsc@axdx :J&tanax,a;é 0.
jsccaxtanatdr :%J-sccax,a:t 0.
jﬂc—;i—;—{dx :Iznan“%,a;to.

dx =Sin—1‘§,a>0,—a<x<a.

T

f‘ﬁ@c :m{ﬂv(ﬁ_ﬁ)},;x;wa:

J" 1 - d = In {x+m}

NOTE: Inx = log.x, x > @

~
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