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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) i Given two masses, m1 = (100.0 ± 0.4) g and m2 = (49.3 ±

0.3) g, what is their sum,m1+m2, and what is their difference,
m1 −m2, both expressed with uncertainties.

ii What is the absolute and percentage uncertainty in the cal-
culated area of a circle whose radius is determined to be
r = (14.6± 0.5) cm? (Hint: ∆A = 2πr∆r )

You should be using the correct number of significant
figures in your result.
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B) The position of a particle moving along an x-axis is given by x(t) =
12t2 − 2t3, where x is in meters and t is in seconds.

i Determine the acceleration of the particle at t = 3.0 s.
ii What are the maximum positive coordinate reached by the
particle and the acceleration of the particle at that instant?
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2.

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,
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3. In figure given below, a stone is projected at a cliff of height h with an
initial speed of 42.0m/s directed at angle θ0 = 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 boy whirls a stone in a horizontal circle of radius 1.5 m and at height
2.0 m above level ground. The string breaks, and the stone flies off
horizontally and strikes the ground after traveling a horizontal distance
of 10 m. What is the magnitude of the centripetal acceleration of the
stone during the circular motion?
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5. The block shown below moves down at a constant speed. If the block
has a mass of 26 kg and the coefficients of kinetic (µk) and static (µs)
frictions are 0.3 and 0.4, respectively;

i Draw free body diagram for the block,

ii Determine the magnitude of applied
force.
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