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First-year engineering student Module: Electricity and Magnetism

Final Exam

Exercise 1: (13 pts)
Answer with True or False (and correct the statement if it is false):
1) Electrostatics studies moving point charges.
2) The unit of the electric field is V-m.
3) The unit of the Coulomb force is N-C'.
4) Electrostatic interaction can be repulsive.
5) Electrostatic interaction can be attractive.
6) The force F acting on a particle of charge g placed at a point A in an electrostatic field
is related to the field E by the relation: E = qF
7) Inan electric dipole, the direction of the electric field goes from the positive charge
(+) to the negative charge (—).
8) The displacement vector in cylindrical coordinates is: di =dru, + déu, +dzk

Choose or circle the correct answer:
9) The force between two like charges g; and g is:
a) Repulsive if: g1 x g2> 0 b) Zero if the distance between g: and g2 is zero c) Attractive if g1 x g2< 0
10) What is an equipotential surface?
a) A surface where the electric field is zero everywhere. b) A surface where the electric potential is constant.

c) A surface where charges can move freely. d) A surface where the electric potential increases linearly.
11) Which of the following is the correct expression for the scalar Laplacian :
2 2 2
a)Vf:qui+q b)V-f=i+q+q C) Af:812‘+81;+8: d) Vxf =0
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12) Green-Ostrogradsky Theorem:

@) #ﬁ.d_ﬁ:#mﬁ.ﬁ b) #ﬁ.?s’:ﬁfﬁﬁ.dv c)#ﬁ.ﬁ=ﬁdivﬁ.dv
13) The electric dipole moment is defined as:
a)f":(}‘g b) P=¢y-E c) p=gq-i* d) p=
Exercise 2: (3 pts) Calculate the following quantities:

f(x,y,z)=3xyz* -2y A=rzu, +rcosdu, +r.z’u,  B=ru, +r.cosdsingu, +r.cospu,
gradf = .............. divA=.........
rotB=........

Exercise 3: (4 pts) Three point charges are aligned as shown in the figure.
1. Calculi the result Force at the charge Q ?
2. Calculate the value of charge Q so that the resulting electric field at point M is zero.
3. Calculate the electric potential at point M.
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https://fr.wikipedia.org/wiki/Newton_(unit%C3%A9)
https://fr.wikipedia.org/wiki/M%C3%A8tre
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Final Exam - Prototype

First-Year Engineering — Field Theory
Academic Year: 2024/2025
University: Abbes Laghrour Khenchela

Exercise 1: (13 pts):

* Answer with True or False (and correct the statement if false):

False — Electrostatics studies stationary (non-moving) point charges (1=0). (0.5-0.5)
False — The unit of the electric field is V/m, not V-m.

False — The unit of the Coulomb force is N, not N-C™.

True (1)

True

True

False — Field direction is correct, but the dipole moment vector points from —q to +q.
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False — The correct form is: di =dru, + rd9@+ dzk

*

Choose or circle the correct answer:

9. The force between two like charges q1 and g2 is: = a) Repulsive if: g1 x g2>0
10. What is an equipotential surface? =2 b) A surface where the electric potential is constant.
11. Which of the following is the correct scalar Laplacian in Cartesian coordinates?
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12. Green—Ostrogradsky Theorem: = ¢) §f 4. dS = ff divA.dv
13. The electric dipole moment is definedas: 2a) p=q-d

2 C) Af =

Exercise 2: (3 pts)
Example calculations:

gradf =3yz%i + (3xz® - 2) j + 6xyz2k " A=z-sin0+2r.z "

rotB = —ctgé.cospu, —cosgu, +Ccosdsingu,, "



Exercise 3: (4,5 pts)
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