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Question 1
The graph of y, = f(x) is given below.
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[3 marks]
2.
b. Find, using the trapezoidal rule, an approximate area for f % dx + f m dx
correct to three decimal places. 275
[2 marks]
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c.  Sketch the graph of y, = If(_lgc) dx

Ay

\ s

[3 marks]
Total: 8 marks
Question 2
Let P(2) =23 + 522+ 10z + 12

a. Show that P(—1 + V3i) = 0.

[3 marks]
b. Hence, fully factorize P(z).

[2 marks]
c¢. Express the solutions of P(z) = 0 in exact polar form.

[2 marks]
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d. Plot these points on the Argand diagram.
A Im,

Re

\ A

[1 mark]
e. On the Argand diagram above, plot the region defined by
s={z:1z1<3}
and identify which solutions from 2(c) lie within this region.
[2 marks]

Total 10 marks

Question 3
Dangerous Dan leaps across a pit after riding his motorcycle up a ramp.

F T

Motor bike

Dangerous Pit —I

He reaches a speed of 17 m/s at the point F (the bottom of the ramp) and decelerates at 2 m/s?
as he travels up the ramp, whose length is 4 m. The combined mass of the motorcycle and Dan
1s 250 kg. The coefficient of friction between Dan’s motorcycle and the ramp is 0.1.

Throughout this question, assume air resistance is negligible, and take the acceleration due to

gravity to have magnitude g m/s?, where g = 9.8.

a. On the diagram below, indicate all the forces on the Dan and his motorcycle as it travels
up the ramp.

T

Dan and his

motor bike

Dan and his motor bike
represented as a point [1 mark]
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b. What is the magnitude of the force generated by the motorcycle, to the nearest newton, as
it travels up the ramp?

[3 marks]

¢.  What is the velocity of the motorcycle when it reaches the point T (the top of the ramp).

[2 marks]

d. At the instant after Dan leaves the ramp, his acceleration is 7'(f) = — g J-
Express the velocity of Dan and his motor cycle in the form of
F() = X(0)i + Y1),

where i and j are the horizontal and vertical components of the velocity, as he leaves the
ramp, and ¢ is time in seconds from ¢ = 0.

[3 marks]
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e. Find r(¢), and hence express the position of Dan across the pit in cartesian form.

[3 marks]

f. Sketch the graph of Dan’s jump from the point he leaves the ramp until he reaches the
ground.

YA

» X

[2 marks]

g. Hence, or otherwise, find the distance from the ramp and the point at which Dan lands on
the ground.

[1 mark]

Total 15 marks
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Question 4
1m
A
0 L]
Im xm

The movement of a particle (P) is controlled by a laser beam, which is located at the point A.

dx
The particle velocity is given by = 2x m/s and begins to move (¢t = 0) at x = 1 metre.

a. Express 0 in terms of x.

[1 mark]

do
b. Find the rate of change for the angle 6 (EJ atx =1 m.

[2 marks]
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do ]
c. Show that g = sin 20.

[3 marks]
Let [ represent the direct distance from A to P.
d. i. Express/in terms of .
[1 mark]
N : . ar .
ii. Find the rate of change of / with respect to time "4 ) interms of 6.
[2 marks]
i Show g 4 20D
111 ow that dr = I .
[2 marks]
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iv. Express [ in terms of 7.

[3 marks]

Total 14 marks

Question 5

There is a narrow strip of forest 100 metres wide separating Luij’s house from a nearby golf
course. Luij has been down at the waterhole, which is 100 metres inside the golf course
recovering golf balls that have been lost by wayward golf shots. Luij looks at his watch and
realises that he is late home for lunch. He needs to find the quickest way home from the
waterhole (W), across the golf course and through the forest to his home (H).

Luij can run at S5m/s across the golf course but can only travel at 3 m/s through the rough forest.
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a. 1. What distance, to the nearest metre, will Luij have to travel if he runs from
W to E across the golf course and then from E to H to reach home?
(Assume the forest extends past Luij’s home, beyond EH.)

ii. If he follows this route, how long, in minutes and seconds, will it take Luij to
arrive home?

[3 marks]

b. i. If Lujj takes the direct route home from W to H, how far, to the nearest metre will
he run?

ii. How long will it take Luij if he takes this direct route?

[3 marks]
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Let X be a point on BE and let the distance from B to X be x metres. Assume Luij runs directly
from W to X and then directly from X to H. Let d metres be the total distance Luij travels from
W to H and let ¢ seconds be the time he takes to run home over this route.

w D
100
metres | oo]f course
B X E
X metres
100
metres
forest
A H
250 metres

c. 1. Express din terms of x.

iil. Hence express 7 in terms of x, stating the domain of the function.

[3 marks]

d. 1i. Use a graphics calculator to find to the nearest second, the shortest time that Luij can
take to reach home.

ii. Hence, find to the nearest metre, the distance that Luij travels if he takes the quickest
route home.

[4 marks]
Total: 13 marks

END OF PAPER — TOTAL MARKS 60
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