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Important:

1. Answer all questions and problems (No solution = no points).

2. Full mark = 20 points as arranged in the above table.

3. Give your final answer in the correct units.

4. Assume g =10 m/s%.

5. Mobiles are strictly prohibited during the exam.

6. Programmable calculators, which can store equations, are not allowed.

7. Cheating incidents will be processed according to the university rules.

GOOD LUCK
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Part I: Short Problems (2 points each)

SP1. Three displacement vectors with magnitudes |/T | =4m, |§ | = 2m, and |5 | = 3 m are shown in the

figure. Find the magnitude of the resultant vector |I_f |, where R = A+ B + C.

SP2. An engineer walks along a straight road. She starts at point A, walks to point B, then turns around to
reach point C. The distance between points A and C is 6 m, and the distance between points B and C is
14 m. The entire motion takes 20 s. Find the average speed (in m/s) for the entire trip.
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SP3. A particle moves along the x-axis. Its velocity is given by v, (t) = 0.9t* — 8, where v, is inm/s and t

is in s. Find the average acceleration (in m/s?) of the particle during the period fromt =1stot =5s.
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SP4. A particle moves in the xy-plane with a constant acceleration of (2{ — 3f) m/s2. The particle starts

from the origin. After 2 seconds, its position is 12 m. Find the initial speed (in m/s) of the particle.

SP5. A player throws the ball vertically upward with an initial speed of 30 m/s. How long (in seconds)

will it take the ball to reach half the maximum height on its way down (point C)?
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Part I1: Long Problems (3 points each)

LP1. Given two vectors, A = 2{ — 3j — k and B = j—3k.

a) FindA4-B

b) Find the angle between Aand B

C) Find A x B

d) The angle between B and the negative x-axis is

* equal to 90° * less than 90° * greater than 90°
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LP2. A stone is thrown from the edge of a 20 m high building (point A) with an initial speed of 12 m/s and

an angle of 60° with the vertical, as shown. The stone strikes the ground at point B. Ignoring air resistance,

find A

a) the time of flight from point A to point B. 60°
’ vo =12m/s
h=20m

Ax .

b) the horizontal distance (Ax) reached by the stone as it strikes the ground.

c) the velocity of the stone just before it hits the ground in unit vector notation.
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Part I1I: Questions (Choose the correct answer, one point each)

Q1. Vectors A and B are shown in the figure. The value of k - (Z X §) is
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Q2. Which of the following relations describes the vector 4 in the figure?

s A=B+¢C /T 5
«A=B-¢

e - - —_—
* A=—B+C B
«A=-F-¢

Q3. The figure describes the velocity of an object moving along the x-axis as a function of time. One of the

following statements is always true at point A.

*

The acceleration reaches its minimum value. Y

* The acceleration reaches its maximum value.

*

The object reaches its starting position. t

*

The object changes its direction.

Q4. In uniform circular motion, which one of the following statements is correct?
* The velocity is constant

* The speed is constant

* The centripetal acceleration is constant in direction

* The magnitude of the centripetal acceleration is not constant



