MOHAMED BOUDIAF UNIVERSITY - MSILA  FACULTY OF MATHEMATICS AND COMPUTER SCIENCE
LEVEL: FIRST YEAR FIRST SEMESTER EXAM (PHYSICS 1) TIME: 1 HOUR AND A HALF

Exercise 01 (6 pts) :

A- Given the expressions of the vectors A and B in the Cartesian
coordinates system as follows: A =27{+2j+2k, B=3i+3j+3k

1. Represent these two vectors in the provided coordinate system.

2. Calculate the dot product (Z .§) and the cross product (Z A\ §) of the
vectors, and deduce the angle between them X

B- The mathematical expression for the quantity K is definedas: K= /2R gsin(wt)

Where R represents the radius, g the acceleration due to gravity, t denotes time, w is a dimensionless
constant.

1. Write the dimension for each : [R], [g], [t], [®], [sin(w t)]
2. Derive the dimensional formula of [K], then, Identify the physical nature of the quantity [K].

Exercise 02 (6pts):

(t?,m t) are the coordinates of a moving object M in polar coordinates:

1. Derive the expressions for the position vector OM, velocity V', and acceleration d of the object M in
the polar coordinates.

2. Convert the object's coordinates from polar (t?, 7 t) to Cartesian coordinates(x,y).

3. Write the expression for the position vector OM in Cartesian coordinates, and then find the
displacement vector MyM, between the moments t,=0s and ¢, =2s.

4. Calculate the average velocity v, between these two moments £, = Os and t, =2 s.

Exercise 03 (5 pts):

A rowboat is initially positioned perpendicular to the bank of a river with a width
of L=200 m. The rower propels the boat at a velocity of 3 m/s with respect to the
water. The river current has a velocity of 3 m/s.

1. Write the analytical expressions for the relative velocity v, , the entrained
velocity v, and the absolute velocity v, of the boat in the Cartesian
coordinate system (Oxy).

2. Calculate the angle 0 by which the boat deviates from its original direction.

3. Write the position vector OM (relative to point 0 on the riverbank).

4. Calculate the time required for the boat to reach the opposite bank.

Exercise 04 (5 pts): l}
(] \\

A small ball of mass m=g 20 is suspended by a massless thread from the roof of a
truck.

.|I-|

1. Represent the forces acting on the ball.
2. Calculate the angle 6 formed by the thread when the truck accelerates at 2 m /s>

3. Determine the tension in the thread.
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Exercise 01 (6 pts) :

A-1 Represent these two vectors in the provided coordinate system.

1. A.B=2x3+2x3+2x3=18 ANAB =0 Theanglebetween A and B 6 = 0°

B-1 Write the dimension of [R]=1L [g]=LT? [t]=T [w]=1 [sin(wt)]=1

The dimension of K :  [K] = /[2] [R] [g] [sin(wt)] = VL x LT2 x1 = LT !
The physical nature of the quantity: [K] = velocity I

Exercise 02 (6pts): 03
1. Position vector: OM = t* 1, = ~P
Velocity vector: v ‘Z)—tM =2tuU, +t* T, o

t:(Z—tZ)ﬁr+4tnﬁ9

2. Converting the polar coordinates (t2,7 t) to Cartesian coordinates(x, y).

x = t? cos(mt)
(tEme) = (x,y) 40

y = t?sin(m t)

The position vector: OM = (t? cos(mt)) T+ (t?sin(m t)) j
The displacement vector: MyM, = OM, — OM, = 41 where
OM,=0M (t=0s)= 0 OM,=0M (t=2s) =41

. . _ MM
The average velocity: Vo2 =——= =21

1S 0

Acceleration vector d =

o

¢

05p Yse03 (S pts):
1. The analytical § gressions :

v, =31 v, =3j V,=V,+v, =31+ 3j= v,sin0 i+ v,cos0 j

2. The angle 6 by which the boat deviates from its original direction.
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v,cosa =3 3
{ :tan9=§=1 = 0 = 45"

v, sina =3

3. Write the position vector oM (relative to point O on the riverbank).

.. .., dOM)
v, =31+3) = T

d(OM) = (37+3]) dt
W:f(3?+3f)dt:3t?+3tf

4. Calculate the time required for the boat to reach the opposite bank

Y
=3t t=—
y = 3

200
fory =1 =200m = t ==~ = 66.66s

Exercise 04 (5 pts):

1. Represent the forces acting on the ball.

2. Calculate the angle 6 formed by the thread when the truck accelerates at 2 m /s?
P=-mgJ

Zﬁext =ma@ = P+T=ma where {T= T sing7 + T cos@)

=
l

8|

=a

—mgJ] +T sin0tr+ T cos@ ] =mat = T sin0tr +(T cos6@ —mg)] =mat

TsinH_ma _

= = tanf =

T cos6 —mg=0 T cos@ =mg

Determine the tension in the thread.
T o T mg 0.2N
= = = —=0V.
cos mg 050 .o

2
)

T sin@ = ma T sin@ = ma
=
{ 8

Q| Q

= =
T cos@ mg

— = 6 =11.57°



