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Important:

=

Answer all questions and problem:s.

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

i) 4 Questions

ii) 5 Short Problems

iii) 2 Long Problems.

No solution = no points.

Use SI units.

Check the correct 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.
0 Cheating incidents will be processed according to the university rules.
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Part I: Questions (Choose the correct answer, one point each)

QL. If |4+ B| = |C|and || + |B| = |C]|, then

* Ais perpendicular to B
(® Ais parallel to B
*  Aisanti parallel to B

* The angle between A and B is 45°

Q2. Ball A is dropped from the top of a building. One second later, ball B is dropped from the same building
As time progresses, the difference in their speeds. (assume no air resistance)
* increases
(® remains constant
* decreases

* cannot be determined from the information given

Q3. The graph of position versus time for a car is given below. What can you say about the velocity of the
car over the shown period of time?

* it speeds up all the time
@it slows down all the time

X
* it moves at constant velocity | /
* sometimes it speeds up and sometimes it slows down ;

Q4. The three trajectories in the shown figure reach the same maximum height (k). Ignore the air resistance,
which trajectory has the longest time in air?

* a
* b
* C

(® all have the same time.

Part I1: Short Problems (2 points each)

SP1. Two vectors A and B are shown in the figure. Find the vector 4 — B in unit vector notation.

-

A=3cos607+ 3 sin60 j
=(15i+26))m

A

y (m)

A3 m)

—

B =2cos607—2 sin60 j \600
=(1i-173))m

) 60° X(m;
A—-F=(051+4.33)m

B@2m)

Answer: 4 — B = (0.51+4337)m
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SP2. The figure shows the velocity of an object moving along the x-axis as a function of time. Find the

average acceleration (in m/s?) of the object during the interval from t = 0s to t = 14s.

V, (m/s)

fo - in 50
a _ a5
av—x tf _ tl 0
35
0-20 3
- 25
14-0 .
— 2 15
=-143 m/s ©
5

2 4 6 8 10 12 14 t(s)‘

Answer: a,,_, = —1.43 m/s”

SP3. A particle on a planet is moving with constant acceleration. It is given an initial velocity of 19 m/s
(upward). After 10 s, its velocity is 19 m/s (downward). Find the acceleration due to gravity of this planet
(magnitude and direction).
)L
Ve=Vi+at X
—19 =19 + a(10)
a=-38 m/s?
la| = 3.8 m/s?

Direction = downward

Answer: |a| = 3.8 m/s? downward

SP4. A particle is moving along the positive x-axis. Its speed decreases uniformly from 0.4 m/s t0 0.2 m/s in
5 s and then it moves with a constant acceleration of 0.2 m/s? during the next 4 s. What is the average

speed (in m/s) of the particle over the whole time interval?

02+04

Ax; = VAt = ( 5

)(5):1.5m

Ax, =Vt + %atz =(0.2)(4) +§(0.2)(4)2 =24m

a 1.5+2.4
Vav = —-=
t 9

=0.43m/s

Answer: V,,, = 0.43 m/s

SP5. An object starts from the origin at t = 0 s, with initial velocity of V, = (6{ + 8] ) m/s and moves in the

xy plane with constant acceleration of @ = (21 — 4] ) m/s?. How far is the object from the originat t = 2s?

=1+ Uit + o dt?

N ~ 1.4 A
=(61+8)) (2) +;2i -4 (2)?
=(16i+8))m

d=|f|= V162 +82=179m

Answer:d =179 m




Kuwait University — Science College — Physics dept. — PHYS 101
Part 111: Long Problems (3 points each)

Spring 2018/2019 (March 2, 2019)

LP1. A boy runs across the playground. The coordinates of his position as a function of time are given by:

x(t) = —3t% + 4t
y(t) = 2t? -3
where x and y are in meters, and t is in seconds.

a) What is the position vector (7 ) of the boy at t = 2 s in unit vector notation?

7(2s) = (=3(2)2+4(2)) i+ (2(2)?-3)j

= (—41+5))m

Answer: 7(2s) = (—4i+5f)m

b) What is the velocity vector (V ) at ¢ = 2 s in unit vector notation?

l7=3—f=[(—6t+4)i+4tj]m/sz

V(2s) = (—-81+8)) m/s

Answer: V(2s) = (—81+8)) m/s

c) What is the average velocity vector (Vav) from t = 0 stot = 2 s in unit vector notation?

- A7 7(2)—-7(0) —-4i+5j+3f
Vo = — = =

At 2-0 2

=(=21+4))m/s

Answer: IZW =(-21+4))m/s
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LP2. A projectile is shot from the origin with initial speed V;; = 24 m/s at 8 = 30°. At the same time, a second

object is thrown upward with V,; = 12 m/s , as shown in the figure.

a) Write the position vector (7 (t) ) as a function of time for the first projectile.

ﬁ A A E|
r@) =x()i+y(t)] >
=24cos30 ti+ (24sin30t—5¢t%)j v, R
‘72i
= (20.78t1+ (12t — 5¢t?) )m 30 - ; e
m X(m

Answer: 7(t) = (20.78t i+ (12t = 5t%) )m

b) At what time do the two objects hit each other?

Ax; = (Vy;cos0)t=8m

_ 8
24 cos30

=0.385s

Answer: t=0.385s

c) Atwhat height (h) from the ground do the two objects hit each other?

Ay:h:VZLt—%gtz

= 12(0.385) — 5(0.385)2
=3.88m

Answer: h =3.88m




