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1 State three equations of motion and explain all the symbols [15]

2 (a) State Newton’s first law of motion (5)

{b) A 60g ball 1s tied to the end of a 50-cm-long string and swung 1n a vertical circle
The center of the circle. as shown 1n the figure below 1s 150 cm above the floor The
ball 1s swung at the mimmum speed necessary to make 1t over the top without the
string going slack If the string 1s released at the mstant the ball 1s at the top of the

loop, how far to the right does the ball ut the ground? (15)
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[20]

3 Determine the expression for the moment of nertia I of a square plate of umiform density
p with side length L and mass M rotating about 1ts center

Rotaten axis
[/

15}

4 (a) Ball 1, with a mass of 100g and travelling at 10m/s, colhdes head-on with ball 2,
which has a mass of 300 g imtially at rest What 1s the final velocity of each ball if
the collision 18

1 perfectly elastic? (7)

u perfectly nelastic? (7)

(b} What quantities are conserved for perfectly elastic collisions? (6)
[20]

5 (a) State Newton’s Law of Universal Gravitation (5)

(b) Two 100kg lead spheres are suspended from 100-m-long mass-less cables The tops
of the cables have been carefully anchored exactly 1 m apart
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What 1s the distance between the centers of the spheres? (10)
(1]

6 An aquarium tank 1s 100 cm long, 35cm wide, and 40 cm deep It 1s filled to the top

(a) What 1s the force of the water on the bottom (100 ¢m x 35 ¢ of the tank?
Hint- This problem requires an integration (6)

(b) What 15 the force of the water on the front window (100 em x 40 em) of the tank?
(5)

(c) State the equation of continuity for flowing 1deal fluids (4)
[15]

Physical Constants

gravitational constant G =667 x 107" Nm? kg2
gravitational acceleration g=98lms*
mass of the Earth Mg =60 x10%kg
radius of the Earth Rp=64x10%m
density of water pw = 1000 kg/m3
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