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Part I: Short Problems (2 points each)

SP1. A man made three displacements: from a to b, then from b to c, and finally from c to d, as shown in

the figure. Find the resultant displacement vector R in unit vector notation.

A=+60im
B = —50c0s(60°) i + 50 sin(60°)] = (—25i + 43.3)) m d
d
C = +40jm .
— — — - C
R=A+ B +C=(35{+833)m ) 40m
R c
B
50m
a 60° A\
60m A b X

SP2. A particle moves in the xy-plane. Its position vector is given by #(t) = (3t — 2t3)1 + (4t + t3)],

where r is in meters and t is in seconds. Find the magnitude of the particle’s acceleration at t = 1s.

el

B(t) = [(3—6t%) i+ (4+3t%)]] m/s
a(t) = (=12t 1+ 6t J) m/s>
d(1s) = (1214 6 j) m/s?

|a(1s)| = /(12)2 + (6)2 = 13.4 m/s?

SP3. The velocity-time graph for a runner moving in a straight line is shown. Find the average speed of the

runner in the time interval from¢t =0stot = 10 s.

d =area = %(3)(8) + (2)(8) +%(5)(8) =48m vx(m/f?
d 48 19
vav=?=5=4.8m/s 8|---- : .
of /1
4 o
2 T
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SP4. A stone is thrown straight down from a building of height h with an initial speed of 8 m/s, as

shown. It takes 0.75 s for the stone to hit the ground. Find the height of the building.

Ay =v, t L t2
Y = DUy, 29

8 m/s
<«

|

|

—h = (—8)(0.75) — %(10)(0.75)2

h=88m

SP5. A car and a truck start from rest at the same instant, with the car initially at distance d behind the
truck, as shown. The truck has a constant acceleration of 3 m/s?, and the car has an acceleration of 4 m/s2.

The car overtakes the truck after the truck has moved 73.5 m. Find the initial distance (d) between the

truck and the car. car
>
For the truck | W
1 Trtgxck : .
Ax = vyt + Eaxt2 i d | 735m —— X

1
73.5 = O+§(3)t2 >t=7s
For the car

L
Ax = vyt + Eaxt

1
d+735=0+-(97*=>d=245m
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Part I1: Long Problems (3 points each)

LP1: If A = 2i + 3j — 2kand B = i — 2j + 3k.

a) FindA xB
C=AXB=|2 3 =2
1 -2 3
=5i—8j— 7k
b) Find A - B
A-B=2@M+B)(-2)+(-2)(3) =-10

¢) Find the angle between A and the positive z-axis.

y = cos™1 (£> = cos~? (_—2) = 119°
|A] V17

Spring 2023/2024 (February 9, 2024)



Kuwait University — College of Science — Physics dept. — PHYS 101 Spring 2023/2024 (February 9, 2024)

LP2: A ball is shot from the ground at an angle of 45° above the horizontal toward a wall, as shown. The

ball hits the wall at a point 2 m above the ground level. Ignore air resistance.

a) How much time does it take for the ball to
reach the wall? T

v 2m

;c

Uy, = V; €0s45°, v, = v;5in45° = v, = v,

Ax 9.2 9.2
Ax=v,t =>t=—=—=—

I 9.2m |

1
Ay = vyt — Egt2

92 1
2 =1, (—) — = (10)t2
) 5 (100

=>t=12s

b) Find the initial speed of the ball.

Ax 9.2
Ax = vt > vy, = T 12° 7.67m/s
Uy, 7.67
cos45°  cos45°

Uy, = V;C0S45° = v; = =10.8m/s
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Part I111: Questions (Choose the correct answer, one point each)

Q1. As a projectile moves along its trajectory. At which point do the velocity and acceleration vectors become

perpendicular to each other?

* A ®B

*C * They are always perpendicular

yi

- -

Q2.1fA=—-5Fand C = A x B, then

*+ C =—6B

« €] = 14]|B]
«+ C =+5B
@c-

Q3. The velocity (v,) versus time (t) graph for a particle
moving along the x-axis is shown in the figure. The velocity

and acceleration of the particle at point A, respectively are:

®@-+

: * 4+

* +,—

* — —

0

Q4. Which of the following statements is always true?

* the magnitude of the instantaneous velocity is always greater than the magnitude of the average velocity.

* the average velocity is always greater than the average speed.

G the average speed can never be negative.

* the average velocity can never be negative.



