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Level 3 Calculus, 2004

90639 Sketch graphs and find
equations of conic sections

Credits: Three
9.30 am Tuesday 23 November 2004

Check that the National Student Number (NSN) on your admission slip is the same as the number at the
top of this page.

Make sure you have a copy of the Formulae and Tables booklet L3—CALCF.
You should answer ALL the questions in this booklet.
Show ALL working for ALL questions.

If you need more space for any answer, use the pages provided at the back of this booklet and clearly
number the question.

Check that this booklet has pages 2—12 in the correct order and that none of these pages is blank.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.

Achievement Criteria (TGS URD @7

Achievement Achievement Achievement
with Merit with Excellence
Sketch graphs of conic Solve problems involving Solve more difficult
sections. conic sections. conic section problems.

Find equations of conic
sections from given
information.

Overall Level of Performance (all criteria within a column are met)
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You are advised to spend 40 minutes answering the questions in this booklet.

Show ALL working.

QUESTION ONE

2 2

Sketch the graph of XT - % =1.

Label any intercepts and any asymptotes.

.

If you need to
redraw this graph,
use page 11.
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QUESTION TWO

Sketch the graph of X2+ y2 —4x+6y+9=0.

Label any intercepts and any asymptotes.

If you need to
redraw this graph,
use page 11.
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QUESTION THREE

Sketch the graph of the curve defined parametrically by

x=5cos6 and y =3sinf.

Label any intercepts and any asymptotes.

.

If you need to
redraw this graph,
use page 11.
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QUESTION FOUR

(a) Find the equation of the conic section shown:

(b) Find the equation of the conic section shown:
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(c) Find the equation of the conic section shown: Assessor's
use only




QU ESTIO N FIVE Assessor’s
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A curve is defined parametrically by:

x=3secH, y=4tan0, 0¢§.

. . . T
Find the equation of the tangent to the curve at the point where 0 = e




QUESTION SIX

One afternoon, Greg and Suzanne were at the beach throwing a ball to each other.

At one stage, Greg is 6 metres behind Suzanne, who is 6 metres away from the start
of a sloping sandbank.

A

The sloping sandbank has a gradient of 2.
Greg throws the ball well over Suzanne’s head.
When he releases the ball, it is 2 metres above the ground.

The ball reaches a maximum height of 8 metres directly above the point where the
sloping sandbank starts.

The flight of the ball can be modelled by a parabolic function.

Calculate w, the distance from the start of the sloping sandbank to where the ball lands on it.
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QUESTION SEVEN
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use only

A comet follows an elliptical path and passes by the Earth.
The major axis of the elliptical path has a length of 500 megametres.

y
A
Comet

Earth ® 550

v

As the comet gets closer to Earth, its position is noted at one time to be at (240, 20).
At the moment that the comet passes through the point P at (245,y), the Earth is at (245,—14).

The comet affects the Earth if it is within 2 megametres of it.

Will the comet affect the Earth when the comet is at point P? Justify your answer.
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QUESTION EIGHT
A satellite has a pair of signal reflectors that could be defined by part of a hyperbola with

equation 9x%—4 y2 =36, relative to the centre of the satellite.

A monitoring camera is positioned at the point (1,3).
There is one line of sight from the camera to each of the signal reflectors.
Each line of sight forms a tangent to a signal reflector.

Find the equation of each of the tangents from the camera to the signal reflectors.
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Extra paper for continuation of answers if required. ASSESSOrS
Clearly number the question. use only

Question
number




