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Questionla

Askydiverjumps from a moving aircraft at a point directly above a fixed point, O, on the ground. The trajectory of the skydiver
is then modelled by the function

h(x)=3200-0.5x2
where h mis the height of the skydiver above the ground and x ms the horizontal distance along the ground from point O.
(i)

Explain the significance of the value 3200 in the model.

(ii)

Calculate the horizontal distance the skydiver covered upon landing.

[2 marks]
Question1b
Sketch a graph of h against x.
[2 marks]
Questionlc
Explain why the model is not suitable for values of x larger than 80 mm.
[1mark]
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Question 2a
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Aparticle moves along a horizontal line starting at the point O. The displacement-time graph for the first 20 seconds of its

motion is shown below. Displacementis measuredin metres.

cement

displa
S

(i)

Write down the displacement of the particle after 2 seconds.

(i)

Write down the displacement of the particle after4 seconds.

Question 2b

Find the velocity of the particle between 13and 20 seconds.
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Question 2¢

Find the speed of the particle between 7 and 10 seconds.

[1mark]

Question 2d

Findthe total distance travelled by the particle after 20 seconds.

[2 marks]

Question 3a
Acricket ballis projected directly upwards from ground level. The motion of the cricket ballis modelled by the function

h(t)=13t-4.9¢£ t>0
where h metres is the height of the cricket ball above ground level after ¢ seconds.

Findthe times at which the cricket ballis exactly 3 m above the ground.

[2 marks]
Question 3b
Forhowlongis the cricket ball atleast 3m above the ground?

[Tmark]

Question 3¢
Aplayer catches the cricket ball (onits way down) at a height of 0.8 m above the ground.
Find thelength of time the ballwasin the air.

[2 marks]
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Question 3d
Findthe total distance travelled by the ball.

Question 3e

Find the velocity of the cricket ballat =1 second.

Question 4a

Asoftballis thrown upwards from the top of a 10 m tall building.
The height, h m of the ball above the ground after t seconds is modelled by the function

h()=H+7.8t—4.92 t>0

Write down the value of H.

Question 4b
Find the height of the ball after 2 seconds.
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Question4c
Find the time at which the ballis at the same height as it was when thrown.

[2 marks]
Question 4d
Find the time the ball first hits the ground.

[2 marks]
Question 4e
Find h"'() and hence show that the acceleration atany timeis —9.8 m/s2.

[3marks]

Question 5a
Aparticle moves along a straight line with a velocity, v ms ™!, givenby v=2!{—2 whereis t measuredin seconds such that
0<t<4.

Findthe acceleration of the particle attime t=2 .

[2 marks]
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Question 5b
Statethetime when the particle comes torest.
[1mark]
Question 5¢
Findthe total distance travelled by the particle.
[3marks]
Question 6a
Aparticleis foundto have an acceleration, 2a ms 2, according to the function
N £
a=— +sint, where t>1
t
Find an expression for the velocity, v, of the particle given that V(l) =1.
[4 marks]
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Question 6b
Find the velocity of the particleat t=2 .

[2 marks]

Question7a

Aparticle, movingin a straight line, is found to have a velocity v=sin f+ cos 2t where vis measuredinms™! andtime tis
measuredin seconds suchthat(0 <t <5.

Findthe time(s) when the particleis instantaneously at rest.

[2 marks]
Question7b
Find the time(s) when the particle changes direction.
[1mark]
Question7c
Findthe distance travelledin the first second of motion.
[3marks]
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Question 7d
Find the acceleration of the particle at theinstant it first changes direction.
[3marks]
Question7e
Findthe displacement of the particle fromits starting point to the pointwhen ¢=35.
[4 marks]
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