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⋄ Answer all the questions.
⋄ Write the solutions explicitly and clearly.
Use the physical terminology.
⋄ You are allowed to use Formulae Sheet.
⋄ Calculator is allowed.
⋄ You are not allowed to use any other
electronic equipment in the exam.
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1. A) A car engine moves a piston with a circular cross section of 7.500±
0.002 cm diameter a distance of 3.250 ± 0.001 cm to compress
the gas in the cylinder. By what amount is the gas decreased in
volume in cubic centimeters? Find the uncertainty in this volume.
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B) Three vectors are given as:

~A = î− 5k̂, ~B = 3̂i− 2ĵ, ~C = 5̂i+ ĵ + k̂

Find:

i ~A· ( ~B + ~C),

ii ~A· ( ~B × ~C),

iii The angle between ~A and ~B,

iv The angle between ~A and ~A× ~B,

v If a particle’s initial position vector
is expressed by ~A and its final posi-
tion vector by ~C, calculate the dis-
placement ~d.
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2. Two cars are travelling in opposite directions along straight lines; car
A with constant speed of 13 m/s, and car B with constant acceleration
of 4 m2/s. Assume that initial distance between the cars is 440 m and
initial speeds of car A and car B are 13 m/s and 11 m/s, respectively.

i Calculate the meet point of cars
with respect to initial position of
car A,

ii Determine the speed of car B in
km/h at the meet point.
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3. In Figure, an object (putty in the figure) moves in uniform circular
motion as it rides at a radius of 20.0 cm on the edge of a wheel rotating
counterclockwise with a period of 5.00 ms.

The object then happens to fly off the
edge at angle of 30◦ with horizontal
axis. It leaves the edge at a height
of h = 1.20 m from the floor and at
a distance d = 2.50 m from a wall.
At what height on the wall does the
object hit?
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4. In Figure, let the mass of the block be 8.5 kg and the angle be 30◦.

Find

i the tension in the cord,

ii the normal force acting on the block,

iii If the cord is cut, find the magnitude of
the resulting acceleration of the block.
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5. A 28.0 kg block is connected to an empty 2.00 kg bucket by a cord
running over a frictionless pulley as shown in the figure.

The coefficient of static friction between the table and
the block is 0.45 and the coefficient of kinetic friction
between the table and the block is 0.32. Sand is grad-
ually added to the bucket until the system just begins
to move.

i Calculate the mass of sand added to the bucket.

ii Calculate the acceleration of the system.
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