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Exercise 1: (05 points)

1- Calculate, using triple integration, one sixth (1/6) of the volume enclosed
between two coaxial cylinders (as shown in Figure 1), whose radii are R1 and
R2 with R1 < R2, and whose common height is h. (03 points)

2- Prove that the resultant of two vectors can be expressed by the relation:

V= \,f V24 V2 +2ViVacosh

where V is the magnitude of the resultant vector, V1 and V2 are the magnitudes
of the two vectors, and @ is the angle between Vl and VZ. (02 points) | Figurel |

Exercise 2 (05 points)

Consider an infinite plane that carries a surface charge distribution with

density e, 6>0. Figure 2

1- Using Gauss's theorem, find the expression of the electrostatic field
E(r) at any point in space. (03 points)

2- Deduce the expression of the electric potential V(r) at any point in

space. (1.5 points), (0.5 points) for the representation.
Exercise 3: (05 points)

Consider a planar orthonormal coordinate system (x,0,y) (Figure 3). At point Figure 2

A, a charge ga = — g is placed; at point B, a charge gs = + 2q; at point C, a

charge qc = +3q; and at point D, a charge qo= —2q. The distances are OA = B(Qs) i

OB=0C=0D=a=5c¢m, and g=10"°C. Take k = 9x10°SI.

1. Determine the total electric potential Vo at point O and calculate its value.
(01 point)

2. Determine the total electric field vector EO at point O and calculate its
magnitude. (1,5 points) Do) @

3. A charge q' = — g/2 is placed at point O. Determine the resultant force
acting on the charge q'. (0,5 points)

4. Determine the total electric field vector E, at point D. (02 points)

Alg) .

0 ® s

Figure 3

Exercise 4: (05 points)

Consider the circuit shown in the following figure (Figure 4). 4 — L —

5. Determine the equivalent resistance Rag between points A and
B of the circuit. (1,5 point)

Points A and B are then connected to a source of electromotive 48 [] Ha ] 164 I:I

force E = 56 V, with negligible internal resistance. B

6. Calculate the current | supplied by the source, specifying the 3 — 1
direction of current flow. (0,5 points)

1. Determine the potential difference Vac between points A and
C, and hence deduce the current in branch CD. (1,5 point)

2. Determine the potential difference Ver between points E and
F, and hence deduce the current in branch EF. (1,5 points)

Figure 4
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