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Question 1: Sample answers: F (a), G (d).... etc. DO NOT guess the answer, For each correct answer, 2 marks are given. For each wrong answer, 0.67 wil| be deducted. For no answer, zero mark. [10 x 2= 20] 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

A ball dropped loses potential enerny, Gravity is arn exalpe .(a) a non conservative force. (b) a Conservative force. (c) dissipative force. 
(d) any of the above, depending on the reference level. 

Tne magnitude of the resultant of bato forces is a minimum when the angle between themn is. 

(a) 0 (b) 45 

The minimum total mark for Question 1 is zero. 

Tne dcCeleration of gravity on nlanat Mars is 3.7 m/s². Compared with her mass and weight on Earth, an astronaut on Mars na5: 
(a) less mass and less weight. (b) lesS mass and more weight. .(C) the same mass and less weight. (d) less mass and the same weight. 

.(c) 900 

The coefficient of friction is defined as: 

(a) the ratio of the force needed to induce motion to the force needed to maintain motion. 
(b) the ratio of the pressure to the force pressing the surfaces together. (c) the ratio of the frictional force to the normal force. 

(a) 8 km/hr 
.(b) 56 km/hr 
(c) 40 km/hr 
(d) 60 km/hr 

(d) the ratio of the normal force to the frictional force. 
An 800 kg car moving at 80 km/hr collides with a 1200 kg car moving at 40 km/hr in the same direction. If the two cars stick together, the wreckage has an initial speed of? 

(a) Young's modulus 

(c) the elastic limit 

When a force acts on an object, the stress on it is equal to: 

(b) the relative change in its dimensions 

(d) 1800 

.(d) the applied force per unit area 

(a) its size and shape. 
(b) its mass. 

.(c) its angular speed. 

The moment of inertia of an object does not depend on: 

(d) the location of the axis of rotation. 
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(H) 

(I) 

(J) 

an equilibrium problem the 

(a) must pass through the obiocts centre of graviy (b) may be located anywhere. (C) must pass throuah one end of the object. 

the: 

(9) must intersect the lino of tien of at least one force acting on tne object. 

Posure at the bottom of a veecal Alled with a liquid does not depend on 

(a) liquid density 

point about which torques are computed: 

(b) acceleration due to gravity (c) height of the liquid (d) area of the liquid surface 
Wnen an ox pulls a wagon the foveo that allows the ox to move forwara is tne force 

(a) the ground exerts on it .(b) it exerts on the wagon (c) it exerts on the ground (d) the wagon exerts on it 

ATTEMPT ANY FOUR QUESTIONS FROM BELOW: 
.2 (a) A vector A has a magnitude of 30 m at an angle of 200° with respect to the positive x-axis. If we add a vector B, it is found that the resultant is along the positive x-axis and has magnitude of 10 m, what are the Components of vector B and its direction? 

i) 

(b) A solid uniform disc with radius 7.5 cm starts from rest and rolls down a frictionless plane 1.9 m long. [Isolid disc=(1/2)mr] 

i) 
i) 

h 

What is its linear speed at the bottom? 
What its angular velocity (in rad/s)? How long does it take to reach the bottom? 

1.9m 
300 

3 

[10] 

0.3 (a) A stone is thrown upward from the top of a building at an angle of 250 to the horizontal level of the roof and with an initial velocity of 15 m/s. If the stone is in flight for 3.0 seconds berore hitting the level ground, how tall is 
the building? 

[10] 

ngd I 

(b) A solid wooden cube, 30 cm on each side, can be totally submerged in 
water if it is pushed with a downward force of 54.0 N, What is the density 
of the wOod? 

[10] 

[8] 



pe > kE 

(c) State Archimedes Principle in words as wel as in equation form. 

Q.4 (a) A child starts from the top of with a speed of 8 m/s, what percentage of his energy at the top of the slide 
has been lost as result of friction? 

UIe ignt hànd side end 
exerted on the bar? 

a slide of height 5 m. If he reaches the bottom 

(b) A uniform bar of length L and Wi = 35 N is supported at its ends as shown below. A block of W, = 10 N 0s placed at one quarter distance from 
What are the magnitudes of the forces Ni and 2 

(c) Define the elastic limit of a material. 

(2) 

T 
2 (d) Find the minimum amouint of ice at -10 °C needed to bring the temperature OT L00g of water at 20 or down to 0 C. Given that Cice = 2.09 kJ/kg, Hice = 335kJ/kg, and Cwater = 4.185 kJ/kg."G 

( mema )s : Ma) 

1kg 

[10] 

(D) An aluminium wire 3 mm diameter and 4 m long is used to support a mmass OT S0 kg. What is the elonoation of the wire? Aluminium Young's modulus is 7.07 x 101°Pa. 

4 

6 kg 

[10] 

Q.6 (a) The coefficient of kinetic friction between the table top and the 1 kg mass on top of it is 0.30. If the pulley is taken to be mass-less and frictionless, and the connecting rope mass-less, use eneray methods to calculate the speed of the hanging 6 ka block after it has descended 0.8 m from its starting point at rest. 

v:o2(8.)o.6) 
y':13-44 

[9] 

[71 

[3] 

(b) A horizontal disc rotating freely about a vertical axis makes 10 rev/min. A small piece of wax of mass 10 g falls vertically on the disc and sticks to it at a distance of 9 cm from the axis. If the number of rev/min is thereby reduced to 9, calculate the moment of inertia of the disc. Given, the moment of inertia of a disc of radius r = (1/2)Mr' and the moment of a 
point mass at a distanceb from the axis = mb2. 

[10] 

[10] 



A qun of mass 4-ka recoils with a speed of0.5 m/s when it flres a bullet of mass 10 

gram horizontally. 
i) 
i) 

ii) 

Find the sppeed with wh)ch-the bullet is fired, 
e bulletembeds itself in a 

horizopkal table, with what velocity does the block move? 
the block (+bulet) stops after 10 cm, what ts the coefficient of 
Slaing friction betwNeen the block and the table? [10] 

Q.8 (a) A small body of mass m on t a borizontal circle at a constant speed at the end of a string of length 1.2 m. As the body revolves the string describes the surface of a right circular cone. If the angle between the 

Dy Da 

verical and side of the coni 200 calculate the speed of the body both ys dnd rad/s, and the iethe hody takes to complete one revolution. 

(c) Define the buoyant force. 

string/ 

99 kg block of wood at rest on a 

m 

(b) A balloon filled with helium nas has a volume of 1500 m². The density of helium is 0.178 ka/m3 and has a aross weight of 3500 N. Given that the density of air is 1.293 ka/m, What is the maximum load can this balloon lift? 

END OF EXAMINATION 
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Unlformly 

x=ît 

x=yt+Bat? 

Projectile motion: 

v, =V, COs , = constant 

F= ma 

Energy: 

accelerated motion: 

Force and motion: 

p=my 

7=t, +,) 

PE = wh= mgh 

T= 

Linear momentum: 

2v (eos' e, 

V= Or 

W= mg 

27 a� = 

Circular motion and gravitation: 

m 

2 

=}lo? 

0, +0, 

FA = Any 

V, =v, sin , - gt 

Properties of matter: 

KE =}m' W = Fkcos 

F, = 

Rotational motion and angular momentum: 

o; =o; + 2a0 

Equations 

T= FL= Ja 

F=-kx 

V, =v, t at 

R=sin 20 

my' 

2 

a= 

8 

SA 

6 

W= t0 

Y= 
FJA 
AL/L 

=y+2ar 

y=(y, sin 0)-gr? 

2y, sin 

WFv cos P=: 

W, = @, + at 

l=mr' 
P=tw L= Iw 
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