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o Answer all the questions.

o 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.

Question | Grade | Out of
1A 15
1B 15
2 15
3 20
4 15
5 20
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1. A) A rectangular piece of copper is 6.434+0.02 cm long and 1.504+0.01
cm wide.

i Find the area of the rectangle and the uncertainty in the area.
ii Find the perimeter of the rectangle with the uncertainty?

Express the answers with the correct number of significant figures.
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B) Three vectors are given by @ = 3.0i + 3.0 — 2.0k, b = —1.0i —
4.05 + 2.0k, and & = 2.0i + 2.05 + 1.0k. Find (a) @.(b x &), (b)
a.(b+¢), and (¢) @ x (b+ ¢).
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2. The position 7 of a particle moving in an zy-plane is given by 7 =
(2.00¢3 — 5.00t)7 + (6.00 — 7.00t*)7, with 7 in meters and # in seconds.
In unit-vector notation, calculate (a) 7, (b) ¥, and (c) @ for t=2.00 s.
(d) What is the angle between the positive direction of the x axis and
a line tangent to the particle’s path at t—2.00 s?
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3. In figure given below, a stone is projected at a cliff of height h with an
initial speed of 42.0 m /s directed at angle 6y = 60° above the horizontal.
The stone strikes point A in 5.50 s after launching.

Find
i the height h of the cliff,

ii the speed of the stone hit at
point A,

iii the maximum height H reached
above the ground.
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4. A block is projected up a frictionless inclined plane with initial speed
vo = 3.50 m/s. The angle of incline is § = 32.0°. (a) How far up the
plane does the block go? (b) How long does it take to get there? (c)
What is its speed when it gets back to the bottom? Prove your answer.
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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.

280kg 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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