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Exam of Physics 1

Course questions:

I - Mention the properties of conductors in electrostatic equilibrium?

Il - A conductive sphere (A) of radius R is connected to a constant voltage generator (Fig 1-A).

1- Represent, qualitatively, the charge on the conductive sphere (A).

2- We place next to (A) an insulated conductor (B) that is neutral (Fig 1-B). Represent qualitatively the
new distribution of charges on the two conductors, justify.

3- If we connect the conductor (B) to the ground by a conductive wire (Fig 1- C), give the new
distribution of charges.
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Figure (1-A) Figure (1-B) Figure (1-C)

Exercise 1 :

3 capacitors of capacity Ci, C,, Cs, are connected as shown in the diagram. a voltage is applied
between the two points A and B: Vag =150V . We give: C; = InF, C,=1nF.

C3 = 21]F

1- Calculate the capacitance of the equivalent capacitor. C,
2- Calculate the charge of the equivalent capacitor. C, I}
3- Calculate the electric charge of each capacitor. Ae | B
4- Calculate the potential difference between the two I
ends of each capacitor. Figure 2 Cs
5- Find the energy stored in the capacitor Co.
Exercise 2 :
Two point charges gg and gc are placed at the vertices B and C of an equilateral triangle of side 1m.
1- Find the electrostatic field at point A.
2- Find the electric potential at point A.
3- We place a charge Qa = 10°® C at point A. Find the force exerted by the A
two charges on Qa.
4- Calculate the internal energy of this system of 3 charges.
s =-10°C, qc=10° , K=9.10°N.m2 C? AB=AC=BC=a=1m
(Figure 3) g c

Exercise 3:
A sphere with center O and radius R carries a total charge Q distributed evenly over its volume. With a

charge density p, E is the electrostatic field generated by this sphere at a point M in space. Using the
Gauss theorem, find E(r) in terms of p and R. Consider the casesr < Rand r > R

P
(Figure 4)
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