Typical correction for Physics 2 remedial exam (2024)
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Exercise 1:.

1. The expressions for the electric field and potential:
a. Inthe region between the two sphere and the shell (R, < r < R; i)

Using the Gauss theorem:
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Using the superposition principal for the sphere and the shell: (see course chapter 5)
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We have: V(R,) = 0 (sphere A is linked to the earth)

k kQ; k kQ; k k
kQa  KQi kQo _  _ KQ: KQe _ k04 \
RA Ri Re RL’ Re RA

Then

ksl
=______=kQA(———'> for RA <T'<RL

b. Outside B (r > R,).

Using the Gauss theorem:
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We have Q4 = —Q; (because of the total influence), then

E:]{TQ2 for r>R, @

Using the superposition principal for the sphere and the shell: (see course chapter 5)
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2. Calculate Q4,Q; and Q,,
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The shell carries no net charge:

Qi+tQe=0=0Q;=-Q,=-1077C

Q=-0:=107C ()
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Exercise 2:.

The electric potential at P due to the charge element dq of the ring is given by:
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Hence, the electric potential at P due to the uniformly charged ring is given by:
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Exercise 3:.

- The matrix equations:

By Applying the mesh current method to the network of Fig. 3, we can write the system of equations:
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- The courant of each branch: (see figure 3)

i]_ = [1 = 1.4‘814, I:Z = _12 = 068A, i3 = 13 = 042A, i4 = [1 = 12 — 217A, i5 = [1 — 13 = 0.994
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