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Competency 1: Kinematics (20%) — 11 marks
= Synthesis — 2 marks

Competency 2: Dynamics (20%) — 9 marks

Competency 3: Gravity and Circular Motion (20%) — 7 marks

Competency 4: Conservation of Energy and Oscillatory Motion (15%) — 11 marks
= Synthesis — 2 mark

Competency 5: Mechanical Waves (5%) — 5 marks
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Competency 1 —  Yinematics
Use the following diagram to answer questions in this competency.

50.0-
Z 40.04 )
CELE

ey it o A o

= E _J'. @ .,
> 20,07 '

Siode—— 1 ®

P8 PN S SN SN
.00 5.00 100 15.0 20.0 250
tirne (3)

The above diagram represents the movement of a cheetah trying to catch an antelope.

/!f Q1: What is the velocity of the cheetah at 15 seconds? (1 mark)

4o W[

/[ Q2: What is the acceleration of the cheetah between 16.25 and 23.4 seconds? (1 mark)
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”i Q3: What is the displacement of the cheetah between 15 and 25 seconds? (1 mork)
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Q4: Superman is flying 40m/s [North] when a - om/ : Point of _
stationary Astroboy accelerates 3m/s® [East] to m."__.)m s : o 'Nterception
intercept. What is Superman’s initial displacement Ny '8
(Magnitude and Direction) from Astroboy? (4 marks)
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Use the following diagram to answer question 5.

A football player throws a cat 15m/s [38°], as depicted above.

e Q5: If the ball is caught by a stationary receiver of the same height, how far away is the receiver? (4 marks)
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Competency 2 — Dynamics

Use the following diagram to answer questions in this competency.

A mass of 3kg is on a 35° incline ramp. The block is currently stationary, but is just about to start
slipping.

,/j Q1: What is the coefficient of static friction (i15) between the block and the ramp? (3 marks)
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Use the following diagram to answer S‘uest:ons 2 and 3.
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é Q2: What is the coefficient of static friction between the 15kg block and the table? (3 marks)

5Y57 M
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Q3: What is the tension in the rope? (3 marks)
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Competency 3 — Gravity and Circular YNotion

Q1: The International Space Station is in a Low-
Earth-Orhit, at a height of 400km (4.0x10°m)
above the surface of the Earth. How long does it
take the international Space Station to make
e ene full revolution around the Earth? (4 marks)

Internatonal Space Staton
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Use the following diagram to answer question 2.
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Q2: A ninja (depicted above) is swinging a 2kg grappling hook in a vertical circle of radius 1.2m and
_5 period 0.8 seconds. What is the tension at the top of the loop {Position A)? (3 marks)
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Competency 4 — Conservation of Snergy and (Iscillatory YHotion

Use the following diagram to answer questions in this competency. Assume that the surface is
frictionless and mechanical energy is conserved. The object is initially stationary at Position 1.

m = 50 kg

-

.:.J

v=bms

3]
i
h=2?

r

2, Q1: What is the speed of the object at Position 2? (3 morks)
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Use the following diagram to answer questions in this competency.

/*, Q2: At which point(s) does the pendulum have the greatest restoring force? Explain. (1 mork)

fonb, A+ D = Lags Fog, comorent,

Q3: At what point{s) does the pendulum have the greatest speed? Explain. (1 mark)
‘A

fo50n @& = Lenst Ep, vrost Ei¢

Q4: If the pendulum arm length is 0.85m, the mass attached is 6kg, and pendulum arm is raised 40°,
5 how long does it take the pendulum to go from Position A to Position D? (3 marks)




o ped B

Q5: A bow and arrow (m = 20g) of spring constant 420N/m is pulled back 0.61m and fired vertically
upwards. How fast is the arrow travelling when it reaches 10m above the launch point, assuming energy
is conserved? (3 marks)
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Competency 5 — YNechanical Yy/aves

Use the following diagram to answer questions in this competency.
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/} Q3: If 2.6 wave pulses reach the wall per second, how fast is the wave travelling? (3 morks)

J\‘- ’.G? o)
$: 2.6 Hz

VA

Q2: What is the wavelength of this wave? (1 mark)

vz SA
=£2-6 HZY’ L7 m)

#V = 4.y ""‘/5!

Lo



i Usr®

Synthesis-_ /evel Question

Q1: A 50kg pendulum falls Sm to hit a 65kg swimmer off of a 6m ledge, as depicted below. If only 20% of
the kinetic energy of the pendulum is transferred to the swimmer, how far from the ledge does he land?

MARKING:

2 marks ~ Competency 4: Conservation of Energy and Oscillatory Motion
2 marks — Competency 1: Kinematics

ARE YOU STUCK?
You con use the swimmer's v; = 2m/s if you are unable to colculate their initiol speed. MAXIMUM 2/4 marks.
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