MOHAMED BOUDIAF UNIVERSITY - MSILA FACULTY OF MATHEMATICS AND COMPUTER
SCIENCE
LEVEL: FIRST YEAR FIRST SEMESTER EXAM IN PHYSICS | MODULE TIME: 2 HOURS
Exercise 01 : (5 points)
A) Using dimensional analysis, check whether the following equation is dimensionally correct :

lmv2=mglcost9:o [va] [2]
2 [mglcosB] =[m [g][l][cose]

H=1;[m] v¥] = L*T % [g]l=LT%[l]=L;[cosf] =1

2
[va ] [2] m] =M L*T~2
[mglcosf] =[m] [cos 9] MLT 2L = ML?T™?

= [Emv ] = E] [m][v | = Eq correct (1.5p)
B) Thevectors A and Baregivenby : 4= 27— j— k B=21-k
2] = V@7 + (=D + (=1)* = V6 (05p)
Bl = V(2?2 + (=12 =5 (05p)

A.B=02x1)+((-1)x0)+ ((-1) x (1)) =3 (0.5p)

|o -1 ‘|2 _1| +|2 _01|7:=(1—0)7—(—2—(—2))T+(0—(—2))'1?=7+2'1? (1p)

1) AreA and B perpendicular or parallel? Justify your answer.
AB+#0 = 0+nxn 5 -
PR B ith llel icular (1

{ ANB£0 =0 = % o > The two vectors A and B are neither parallel nor perpendicular (1 p)

Exercise 02 (4 points)
The coordinates of a moving particle M (x, y) in a Cartesian coordinate system are given by:
x(t) =2t ; y(t) =5+ 5t2

1. Find the equation of the trajectory (path).
x(t) =2t ; y(t) =5+ 5t? =>t=§ =>y=5+zx2 (1p)
2. Write the expression of the position vector OM .
OM =xi+yj=2t I+ (5+5¢t2)j (0.5p)

3. Calculate the average velocity between the instants t, = 4s and t, = Os.
7 OM(t4—4s)—0M(t0—Os) 2x47T+(5B5+5%x42))-2%x07+(5+5x%x0%)))
0,4 —
tya— to 4—-0

8 T+807

Vou= —2L=21+20] (1p)

4. Write the expressions of the instantaneous velocity vector ¥ and the instantaneous acceleration vector d
doM

v=——=21+100] (0.75 p)
L db s
a=—=10] (0.75 p)

Exercise 03 (4 points)
The coordinates of a moving particle M(r, 8) in a polar coordinate system with the unit vectors u,, and ug, are
givenby: r = t2, 6 = wyt ,where w, represents a constant angular velocity.
1- In the polar coordinate system, write the expressions of the position vector OM , the velocity vector 7,
and the acceleration vector a




B OM =i = 2% (1p)

doM ar —

5(t) = = L@+ r Dy = 17 + 16y = 2t T + tPwolly (15 p)
at) = % = (T - Téz)ﬁr + (27‘9 + Té)ﬁg = (2 — tzwoz)ﬁr + (4twg)ug (15 p)
Exercise 04 (7 points)
A boat crosses a river of width L = 60 m with a relative velocity of v, = A
2 m/s to the water current. The boat departs from point A toward the ya
opposite and moves at an angle 8 = 30° as shown in the figure. The velocity FRRE
of the water current relative to the ground is equal to v/, = 1m/s Ve (@
1. Write the analytical expressions of: the relative velocity vector ,. , A F-o---o-
the entrained velocity vector 7,, then, deduce the expression of the 7 A Vu/g
absolute velocity vector v, O by mnmneee o> X
Vo =TUyg=—1] ;U =Vp = 2c0s30 T+ 2sin30 j=v37+1] ' T !

V= Uo+v,=—17+V37T+17=+37(2p)

2. Determine the expression of the position vector OM of the boat with respect to the fixed reference frame
(origin O), knowing that at t = 0Os the boat was at point A(0; 20 m)

d(OM
Vg =31 = (dt)

d(0M) = (V31) dt
W(t)zf(x/??) dt =V3 ti+ C

at t = Os the boat was at point A(0; 20m) = OM(0) =07+20j =207

0M(0) = (V3 x0)i+ C =207
OM(t) =V3 ti+ C= 3 ti+207(2p)
3. Calculate the time required to cross the river.
L=60m=+3t :tzj—%=34.685(1p)
4. Does the boat reach the point B? Justify your answer.

OM(t) = V3 tT+207 {x}(l?t;:\/got (1p)

y(t) = 20 = The boat will not arrive at point B, but rather at the point whose coordinates are (60, 20) (1 p)



