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Part I: Short Problems (2 points each)

SP1. Find the angle between the vector A=6i-3 7 + 2k and the + x axis.

A
0, = cos™! (f)

6 o
0, = cos_1< ) ~ 31
6% + (—3)2 + 22

SP2. A Kuwait University professor starts walking 5 m East, then 15 m at 37 degrees North of West. Find

the magnitude and direction of the resultant displacement. ﬁ N
R
A=5im
W <« E

B = —15c0s371+ 15sin37j m

|

§:£+§z—7i+9jm

IR| = J(=7)2+ 9% ~ 11.4m S

6 =tan™! (g) ~ 52 degrees N of W (or 38 degrees W of N or 128 degrees CCW from E (+x direction)

SP3. A ball is thrown vertically upward from point A at the top of a building 100 m high, as shown. It

reaches its maximum height after 2 seconds. Find its velocity (in m/s) at point B, just before it touches

the ground.
Uf =V — gt
0 = vi—10(2) 1
| e A
v; =20m/s 1 mas
, , LALR RS
v? = v? — 2gAy AU
oz ~ .88
Vg 20 20(—=100) 100 m i
vp = —49m/s J 1]
e
S '
asas
4 1000, B
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SP4. An object moves in the xy plane with its position vector as a function of time given by:
7(t) = (t*) 1 + (8t — t?)], where 7 is measured in meters and t is measured in seconds. Find the time

when the velocity v(t) is perpendicular to the acceleration a(t).

N

. dr
v=—= 2+ (8—-2t)]

Q)
Il

dt
d—ﬁ=2i—2j
dt

a-v=0

2(2t) —2(8—2t) = 0

t =2 sec

SPS. A stone is thrown from point A with an initial speed v,. The stone strikes the roof of a building at point
B. If the time to travel from point A to point B is 2 seconds, and the height h = 16 m, find the initial

velocity ¥, in unit vector notation.

|2 m-)|
Ax = vyt 1 B
Ax 8
UOX=T=E=4m/S
v h
1 2 o

Ay = vyt + SOyt /
16 = 15,/(2) +3(~10)(2%) %

” A
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Part II: Long Problems (3 points each)

LP1. Given two vectors 4 and B with their magnitudes and directions shown in the figure.

(a) Find the vector C=24- E, in unit vector notation. y
) A (3.60 m)
A=36cos701+3.6sin70j =~ 1.27+3.4fm
B =-24cos301—24sin30j=—-21i—1.2jm

C=2(121+34)) — (=211 — 1.2)) ~ 45{ +8.0j m B

X

30.0° 0
B(24m)

(b) Find the scalar product A-B

A-B = AB cos @ = (3.6)(2.4) cos 140 ~ —6.6 m?

(¢) Find the vector product A x B. Indicate the magnitude and direction.

—

|4 x B| = ABsin @ = (3.6)(2.4) sin 140 ~ 5.6 m?

Direction = out of page (+z direction)
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LP2. The velocity time graph of an object moving along the x-axis is shown in the figure.

v (m/s)
6
4

(a) Find the object’s acceleration at t = 2 seconds.

a(t= 2) :m: —3m/52

(b) Find when the object stops momentarily.

t = 2 seconds

(¢) Find the total distance traveled betweent = 0 and £ = 7s.

D =3(2)(6) +[;@(-6)] +13)(-6)| = 30m



Kuwait University — College of Science — Physics dept. — PHYS 101 Fall 2025/2026 (October 25, 2025)

Part II1: Questions (Choose the correct answer, one point each)

Q1. A particle moves along the x-axis and has a position given by x(t) = t? + 10 where x is in meters
and t is in seconds. Which of the following statements is true when £ > 0?
*  The particle is at the origin at some time.
*  The velocity of the particle doubles every second.
@ The acceleration of the particle is constant.

* The particle changes its direction some time.

Q2. Given two vectors A and B such that [fﬂ = 3 and [E] = 4. Which of the following represents the

allowed range for the magnitude of their cross product [Z X I_ﬂ?

« [4x B] > 12
« [Ax B] < -12
(Mo<[dxB|]<12

x—12<[AxB| <0

Q3. The value of j - (72 X 1) is

_— ® + x ¥

Q4. A particle moves in circular motion at constant speed. Which of the following is a possible set of

velocity and acceleration vectors for the particle?

* 5 =21 a=—6
*5 =21, d=—60+6]





