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Check the corr)lct answer for each question.

Assume g =10 m/s2.

Mobiles are strictly prohibited during the exam.

Programmable calculators, which can store equations, are not allowed.
Please write down your final answer in the box shown in each problem.
Cheating incidents will be processed according to the university rules.
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Part I: Questions (Choose the correct answer, one point each)

Q1. If the position of a particle moving along the x-axis as a function of time is shown in the figure, then the

speed of the particle AX(m)

* Increases

* Decreases

@ Constant

* Decreases then increases
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Q2. The vector C in the diagram is equal to
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Q3. A ball is thrown upward from the top of a building as shown. The ball’s
displacement relative to the starting position is zero at point:
* A
* B H
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Q4. A basketball is projected at an angle of 37° above the horizontal with an initial speed of vy = 6 m/s. Its

velocity at the maximum height (in unit vector notation) is U
* Zero N
€
@4.8 im/s i
* 3.6im/s ' C L

* (481+3.6]))m/s

Part 11: Short Problems (2 points each)
SP1. After an airplane takes off, it travels 6 km east, 3 km north, and 2 km up. How far at this point (in km)

is the airplane from the take off point?

i =NETF T2 =7km

Answer: d=7km
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SP2. A particle, at x = —6 m, starts to move from rest along the x-axis with constant acceleration. Find its

acceleration (in m/s?) if the time required for the particle to reach x = 8 m is 2 sec.

Ax = vyt + %axtz
14 = 0+ a,(2)?

a, = 7m/s?

Answer: a, = 7 m/s?

SP3. If 4

bl

20+j+2
i+2f

J

=-21+2j—k
C=A+E
What is the angle between C and the positive y-axis?

Piles]

¢=0i+3j+1k ¢=0i+3j+1k

= o () o () = 100 v e (@) =)

= 18.4°

Answer: f = 18.4°

SP4. A boy kicks a ball from the ground level at an angle 6 above the horizontal to a wall 7.5 m away as shown
in the figure. If the initial speed of the ball is 14 m/s and it takes 2 s to reach the wall, at what height h
(in m) does the ball strike the wall? Ignore air resistance.

Ax = vyt = v;cos(0)t /// \L\
e 12) <o i) e |
= cos™ () = cos ) =7+ P /1
1 A L
Ay = v;sin(0) t — Egt2 = 14sin(74.5°) (2) — 5(2)? = 75m ~
=7m

Answer:h =7m

SP5. A particle moves counterclockwise in a horizontal circle, of radius 2 m, centered on the origin. At a certain

instant the velocity and acceleration of the particle are V= —6jm/s and d = (31 + 4]) m/s? respectively.

a. What is the position vector 7 of the particle at this instant in unit vector notation? y (m)

7=—2im / \
L 4
k// X (m)
b. The speed of the particle at this instant is

* increasing  or @decreasing or * constant

Answer: 7 = —=2im
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Part 111: Long Problems (3 points each)

LP1. Car A leaves city A towards city B with a constant speed of 20 m/s. At the same instant, car B leaves city
B from rest towards city A with a constant acceleration of 0.05 m/s?>. The two cars pass each other

after 5 minutes.

a) Find the distance (in m) between the two cities A and B.
t=5%x60=300s
Axiorqr = Dxy + Axp
= (vait +3aat?) + (vpit +3apt?)
= (20(300) + 0) + (0 +5(0.05)(300)?)
=8250m

Answer: d =8250m

b) Find the speed (in m/s) of each car at the instant they pass each other.
VAf =20m/s
VBf = VBi + aBt

=0+ 0.05(300) =15m/s

Answer: V, = 20m/s

VB = 15 m/S

c) How long (in s) will take car A to reach city B?
Ax = 8250 m

1
Ax =Vt + Eaxtz

8250 =20t +0

t =320 _ 4125 s
20

Answer: t =412.5 s
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LP2. A particle is moving in x-y plane, its position vector is given by
7 =[(6+ 3t)i + (5 + 2t — 2t?)f] m, where t is measured in seconds.

a) Find its position vector and velocity vector at t = 0 s (in unit vector notation).

7(t=0s) = (6i+5)m

3(t) = L9 = 31+ (2 — 40))) m/s

dt

v(t=0s)=@Bi+2))m/s

Answer: 7(t =0s) = (614 5))m

Answer: ¥(t = 0s) = (31 + 2)) m/s

b) Find the acceleration of the particle (in unit vector notation).

Answer:d(t) = —4f m/s?

c) How long (in s) will take the particle to reach the maximum y-coordinate?

y is maximum when v, = 0

=2-4t=0 =t=05s

Answer: t =0.5s




