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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 ball is directed downward with an initial velocity of v = 2.0 ±
0.1 m/s. After a time t=0.40 ± 0.04 s is passed, the ball hits
the ground. What is the initial height y ± ∆y (both value and
uncertainty)? Assume g=9.80 m/s2 (no uncertainty)
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B) A rock is thrown vertically upward from ground level at time t =
0 s. At t = 1.5 s it passes the top of a tall tower, and 1.0 s later
it reaches its maximum height. What is the height of the tower?
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2.

Two vectors are presented as:

~a = 3.0̂i+ 5.0ĵ,
~b = 2.0̂i+ 4.00ĵ

Find:

i ~a×~b,

ii ~a·~b,

iii (~a+~b)·~b,

iv The component of ~a along the direction
of ~b. (Hint: b̂ = ~b/|~b|))
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3. A ski jumper leaves the ski track moving in the horizontal direction
with a speed of 25.0 m/s as shown in Figure. The landing incline
below her falls off with a slope of 35.0◦.

Where does she land on the incline?
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4. An electron with a speed of 1.2 × 107 m/s moves horizontally into a
region where a constant vertical force of 4.5× 10−16 N acts on it. The
mass of the electron is 9.11× 10−31 kg.

Determine the vertical distance the electron is
deflected during the time it has moved 30 mm
horizontally.
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5. 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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