
20S-PHYSICS1B-2 Midterm 2

TOTAL POINTS

102 / 102

QUESTION 1

Question 1 30 pts

1.1 part (a) 10 / 10

✓ - 0 pts Correct

   - 5 pts Like charges repel.

   - 5 pts Charges flow off of the kid to ground.

1.2 part (b) 10 / 10

✓ - 0 pts Correct

   - 3 pts The inner surface of the conductor has

charge -q.

   - 2 pts Charges on the inner surface are

nonuniform. More charges are concentrated on the

side that is closer to the point charge.

   - 5 pts The outer surface of the conductor is neutral.

1.3 part (c) 10 / 10

✓ - 0 pts Correct

   - 5 pts The absolute potential difference between A

and B decreases.

   - 5 pts The capacitance increases upon inserting

the conducting material.

QUESTION 2

Question 2 30 pts

2.1 part (a) 10 / 10

✓ - 0 pts Correct

   - 5 pts The potential due to an infinitesimal area of

charge.

   - 5 pts The total potential due to the whole annular

ring.

   - 3 pts Incorrect/Incomplete calculations

2.2 part (b) 10 / 10

✓ - 0 pts Correct

   - 5 pts The potential in the limit |z| >> ra, |z| >> rb.

   - 5 pts The potential in the limit |z| << ra, |z| << rb.

   - 3 pts Incorrect/Incomplete Calculations

2.3 part (c) 10 / 10

✓ - 0 pts Correct

   - 5 pts Calculation of Ez. Note: -2 pts if the mistake

is due to that a wrong potential is inherited from part

(b).

   - 5 pts Calculation of frequency. Note: -2 pts if the

relation Fz = - k*z is obtained but the spring constant

k is incorrect.

   - 2 pts Incorrect due to incorrect answer in part

b/Calculation error/Incomplete

QUESTION 3

Question 3 42 pts

3.1 part (a) 6 / 6

✓ - 0 pts Correct.

   - 3 pts Write the correct integral for the total charge.

   - 3 pts Calculate the integral to obtain the correct

results.

   - 6 pts No volume integral over \rho = no points

3.2 part (b) 8 / 8

✓ - 0 pts Correct

   - 2 pts The electric field in the region r < a. Note:

\rho not constant so is E not linear... Also, this part is

not related to (a) since Q_enc

   - 2 pts The electric field in the region a < r < b. *a

   - 1 pts The electric field in the region b < r < c.

   - 2 pts The electric field in the region r > c.

   - 1 pts Plot



3.3 part (c) 6 / 6

✓ - 0 pts Correct. Note: all quantities are constant

   - 2 pts sigma_c*SA = Q_tot + Q_c, solve for Q_c

   - 2 pts The charge density on the inner surface.

Note: full credit could be given if the mistake is due to

an incorrect calculation in part (a).

   - 2 pts The charge density on the outer surface.

   + 1 pts work

3.4 part (d) 8 / 8

✓ - 0 pts Correct. Note: V is not just the anti-

derivative of E. If you don't integrate in from infinity

then you're not approaching the problem correctly

and will miss terms.

   - 2 pts The electric potential in the region r < a.

   - 2 pts The electric potential in the region a < r < b.

   - 2 pts The electric potential in the region b < r < c.

   - 2 pts The electric potential in the region r > c.

   + 3 pts If all incorrect: work (i.e. actually attempted

to integrate E) & plot

   + 1 pts N/A

3.5 part (e) 7 / 7

✓ - 0 pts Correct. The 3 pts are given to everyone as

a base credit. The other 4 pts depend on your work

(partial credit may be given).

   - 2 pts Conducting shell, or missing terms; plus...

   - 2 pts Integral on insulating sphere. Note: if you

didn't perform the integral, zero points.

3.6 part (f) 7 / 7

✓ - 0 pts Correct. The 3 pts are given to everyone as

a base credit. The other 4 pts depend on your work

(partial credit may be given).

   - 2 pts E-field energy for each region;

   - 2 pts Integrate/sum to get total E-field energy.
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