HORNSBY GIRLS’ HIGH SCHOOL

IATHEMATICS

HSC ASSESSMENT TASK 2
TERM 1 2001

Extension 1

Time allowed : 70 minutes
(Plus 2 minutes reading time)

DIRECTIONS TO CANDIDATES

<% Atempt all questions.

< All questions arc of equal value.

< Board approved calculators may be uscd.

% Each question is to be handed in separately, clearly marked Question 1, Question 2, ete...

o,

% Write your name on every page.

These outcomes are being assessed in this task :

HE1 — appreciates interrelationships between ideas drawn from different areas of mathematics

HE3 ~ uses a variety of strategies to investigate mathematical models of situations involving
binamial probability, projectiles, simple harmonic motion, or exponential growth and
decay

HE4 —uses the relationship between functions,inverse functions and their derivatives

HES - applies the chain rule tp problems including those involving velocity and acceleration as
functions of displacement

1ES - determines integrals by reduction to a standard form through a given substitution

HET7 -~ eva'lt’ales mathematical solutions to problems and communicates them in an appropriate
form

& All necessacy working shoukd be shown. Marks may be deducted for careless or badly arranged work,

QUESTION 1 - (20 Marks)

a)

b)

4

START A NEW PAGE

Solve the equation sin’x = sine for ~2m<x2n

Show: that tan"(§)+ cos"(§)= n
4 5! 2

Show that & = e’

&+ 1 &+ e’
Use this result to calculate the area enclosed bgtween the curve y = e __,
the x-axis and &+ e

the ordinates x=0 andx=3.

A cone has a volume givenby v= 3gh? , where h is the height of liquid in the
0

cone. If the height of liquid is increasing at a rate of4cms™, find the rate of
increase in volume when the height of liquid is 15cm.

A particle moves with a constant acceleration of 9m/s*. Given that the velocity
is 12m/s when the particle is 6metres from the origin, find:

()  anexpression for velocity in terms of displacement
(i)  thevelocity when x=0.

(i)  Find the greatest domain over which f{x)= (x+1)* -2 has an inverse
function

(i)  Find the inverse function

(ii) What is the domain of £



QUESTION 2 - (20 Marks)

a)

b)

(c)

d)

START A NEW PAGE

Given that vy = log. (cosx), find dy
dr

.4
Hence find J® tanx dr
0

Differentiate with respect to x
(i) y=>3sintx
(i) y=xcos (I-x)
Newton’s law of cooling states that for an object placed in surroundings at
constant temperature, the rate of change of the temperature of the object is
proportional to the difference between the temperature of the object and the
surroundings, i.e.
dT = k(T-To) :
dr -
where Tp is the temperature of the surroundings, T is the temperature of the
object at any time, ¢, and & is a constant.
(i) Showthat T = T + A" isasolution of this equation
(i) A ball bearing initially at 100°C is dropped into a large vat of oil. After
30 seconds, the temperature of the ball bearing has dropped to 80°C. If
the temperature of the oil is constant at 30°C, find the value of 4 and %

(iii)  Calculate how long it would take for the ball bearing to reach 35°C.

A particle is moving in SHM and its acceleration is given by ¥=

) Show that x = 7sin (¢ + 7). is a possible equation for the displacement of
the particle

(i)  Write down the amplitude and period of the motion.

(iii) Where is the particle when the velocity is Tems™ 2

QUESTION 3 - (20 Marks)

a)

b)

d)

CHff 30 m

START A NEW PAGE

Find i3
[? cosBsin'e do
0

Integrate the following

@ [de _
75’
Gy [ __dx
¥+ 6x+25
Evaluate
%
&
° 3 -4x

A stone is thrown into the sea from the fop
of a 30m vertical cliff with velocity {0ms™
at an angle of elevation of 60°.
(i) Taking the origin as paint O, derive the

,0ms equations (in exact form) for the

horizontal (x) and vertical (/)
components of the stone’s displacement
from O after t seconds (neglect air
resistance and assume acceleration due
to gravity is 10ms™).

(ii) Calculate the maximum height of the
stone and how far it lands from the foot
of the cliff. '

€)

(Figure not to scale)

A particle moves in a straight line so that its velocity v ata position x is

~ givenby: V=43+2-5)

(i) Showthat X=-4 (x—1) andhenceis simple harmonic motion.
(i) State the centre of motion
(iii) What is the amplitude of the motion?
iv). What is the period of the motion?
{{iv) ) What is the maximum speed of the particle?
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