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Correction of the evaluation exam
EXERCISE 01: (6 pts)
Let’s be: A=—51— 3]+ 2k and B =27 — 2k
1- Calculation of the magnitude for each vector.
14l =v38 , ||B|=2vZ 1
2- Calculatlon of ABE and A AB.

AB=(-5).00)+ (-3).(-2)+ (2).(-2) > 4B =2 1
T 7k R
AAB=|_g _]3 2|=107-10j+10k 1
0 -2 -2
3- Calculation of the angle between A and B.
A.B=A.B.cosd=>cos9=22 =2 _=_1 _— cosh=0.115 = 0 =83.4° 1

AB V38.2V2 38.42

4- The components of a vector C that is perpendicular to B, isinthe (yoz) plane and has a magnitude
of 5 units.

» Cisinthe (yoz) = C = y¢J + zck
» C is perpendicular to B= € .B=0 = -2y; — 2z¢ = 0 = y¢ = —Z¢
> Chasa magnltude of 5 units = ||C|| =y + zc =5

N

Z>YC__\/—1 —\/—Ol'yc \/—aZC__\/_i

EXERCISE 02: (8pts)
1-y = At? — Bt3
The dimensions of A and B:

=[A] =[L].[T]? , [B] = [L].[T]™® 1

2- The various coordinates systems, the coordinates and unit vectors of each referential. 3
Reference frame Coordinates | Unit vectors

Cartesian coordinates system x,v,2) @j E)

Polar coordinates system (p, 0) (u,, tp)

Cylindrical coordinates system | (p, 6, z) (@,, g )

Spherical coordinates system (r, 6, ®) (U, Up U )

3-a- Definition of the average speed, and the average velocity.
The average velocity is a vector quantity and is defined as follow: 1
A OM;-0M; _ MM, _ A0M
avg Tty ty—t; At
The average speed is positive scalar quantity, it’s the distance traveled per unit time: 1
traveled distance

Savg = At




3-b- Calculation of the average speed and the average velocity of the skier during:

» 0 minand 3 min.
If the motion is unidirectional (one direction), for example in the direction of the axis (OX), the
velocity can be expressed as follow:

_ xsxo _ 4x
Y9 t3-t, At

Va

0 40 140 180 x
Vapg (0 — 3 min) = —(31_‘*(;;‘)60 =0.77 m/s 0.5
Vang (0 — 3 min) = —18233*_10‘;‘:;"0 =233mis 05
» 1 minand 3 min.
» Vapg(1 —3min) = (134_01_)186(; =-033mls 05
> Vipg(1—3min) = (134_":)106‘; —2mis 05

EXERCISE 03: (7 pts)
The polar coordinates of a material point are : p(t) = ae® , 8 = wt, w: constant, a: constant
1- The vector position in polar coordinates.

szﬂpzmz ae"'u, 0.5

2- The velocity and acceleration in polar coordinates and their magnitudes.

= doM _ d(ae"'u,)

— — wt7 wt>>
| % o o =awe™u, + awe " uy
4 _ wt/— —
V =awe"“'(u, + uy) 1
V =2 awe™ 0.5
dv wt
h = — — 2 7 =2 wt = —
d=_-=aw’e (U, +1p) + aweV (Wiiy — W ii,)
— wt _,
a= 2aw’e 1, 1
2 wt
a= 2aw‘e 0.5

2- Calculate the tangential acceleration and the normal acceleration.

av t
ar =, ar = vZ aw?e"
v? 2_ .2 = 2aWt2 2"t 2 2,Wt 2
ay =3 = [a?—a} ay = [(2aw?e )2 — (V2 awZe )Z=+2aw?e
4- Deduce the radius of curvature.
2 2 wt 2
aN=V§:>9{:Z—N:>S{=%:>9{=\/EaeWt 0.5

5- Calculate the curvilinear abscissa S(t) as a function of time.

V=$:>d$=V.dt:>de=\/7afwe‘”tdt =S=v2ae"+ C 1
2



