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Electromagnetism
Series of problems 1

1. The electron and proton of the hydrogen
atom are separated (on average) by 5.3 ×
10−11m. Find the magnitudes of the electri-
cal and gravitational forces between the two
particles.

2. Consider three point charges located at the
corners of a right-angled triangle as shown
in the figure, where q1 = q3 = 5.0µC, q2 =
−2.0µC, and a = 0.10m. Find the resulting
force exerted on q3.
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3. Three point charges are on the x axis as
shown in the figure. The positive charge
q1 = 15.0µC is at x = 2.00m, the positive
charge q2 = 6.00µC is at the origin, and the
resulting force acting on q3 is zero. What is
the x coordinate of q3?
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4. Find the force acting on the charge Q1
(20× 10−6C), due to another charge Q2
(−300× 10−6C) where the charges Q1 and
Q2 are in positions (0, 1, 2) m and (2, 0, 0) m,
respectively.

5. Two point charges, Q1 = 50 × 10−6C and
Q2 = 10 × 10−6C, are located at positions

(−1, 1,−3) m and (3, 1, 0) m, respectively.
Find the force acting on Q1.

6. Find the force acting on a charge of 100 ×
10−6C at position (0, 0, 3) m if four equal
charges of 20× 10−6C are on the axes x and
y at ±4m from the origin.

7. A point charge Q1 = 300 × 10−6C, located
at position (1,−1,−3) m, feels a force F1 =
8ax − 8ay + 4az due to another point charge
Q2 located at position (3,−3,−2) m. Deter-
mine Q2.

8. Three point charges are located at the cor-
ners of a rectangle in free space, as illustrated
in the figure. The charges are: Q1 = +3 ×
10−6C, Q2 = −2×10−6C, Q3 = +5×10−6C.
Find F3, the force acting on Q3.
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9. A charge q1 = 7.0µC is located at the origin
and a second charge q2 = −5.0µC is located
on the x axis, 0.30m from the origin. Find
the electric field at point P with coordinates
(0; 0.40) m.

10. An electric dipole is defined as a positive
charge q and a negative charge −q separated
by a distance 2a. For the dipole illustrated in
the following figure, find the dipole-induced
electric field E at point P located on the y
axis for a distance from the origin y � a.
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11. The figure shows two charged particles of
magnitude q but with but with opposite
signs, separated by a distance d; an electric
dipole. Find the electric field due to the elec-

tric dipole at point P which is at a distance
z from the midpoint of the dipole and the
axis that passes through the particles, which
is called the dipole axis.
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Solutions:
1) Fe = 8.2 × 10−8N;Fg = 3.6 × 10−47N; 2) F3 = (−1.1; 7.9) N; 3) x = 0.77m; 4) F12 =

(4.0;−2.0;−4.0) N; 5) F12 = (−0.14; 0;−0.11) N; 6) F = (0; 0; 1.7) N; 7) Q2 = −40µC; 8) F3 =

(−13; 32) N; 9)EP = (1.1; 2.5)×105NC−1; 10)EP = 1
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