
Physics 1B-2 (9:00 am-9:50 am) Spring 2019  Midterm 2
Param Shah

TOTAL POINTS

72 / 100

QUESTION 1

1 Problem 1 23 / 25

   + 2 pts dq = \lambda ds, integrate

   + 2 pts integrate -> Q = 2R*\lambda0

   + 3 pts dE = \lambda ds / r^2

   + 2 pts r-hat with correct theta convention

   + 5 pts E_x = 0 by symmetry

   + 3 pts E_y integral

   + 5 pts E_y = -\lambda0/(8\eps0*R) =

-Q/(16\eps0*R^2); no \lambda0 in final answer

   + 3 pts F = qE; NOTE: alternative approach using

potential V to find F graded similarly: dq & Q same,

dV instead of dE, r-hat and symmetry for F_x = 0

same, V integration graded like E_y integral, F =

-dV/dr graded like final E_y expression;

✓ + 25 pts ALL

   + 0 pts 0

- 2 Point adjustment

lambda

QUESTION 2

2 Problem 2 (a) 8 / 20

   + 20 pts Correct

✓ + 2 pts Correct relation between E and V

✓ + 2 pts Correct Electric field for r<R1

   + 2 pts Correct Electric field for R1<r<R2

   + 2 pts Correct Electric field for R2<r<R3

   + 2 pts Correct Electric field for r>R3

✓ + 2 pts Identify metal sphere as equipotential

   + 2 pts Correct potential for R1<r<R2

   + 2 pts Correct potential for r>R3

   + 2 pts Identify metal shell as equipotential

   + 0 pts Incorrect or unattempted

+ 2 Point adjustment

Electric field for r<R1, R1<r<R2, R2<r<R3, r>R3 to

be calculated. Electric potential can be found

from Electric field. Since the metal sphere and

shell are conductors, the electric field in that

region will be 0. And adding the electric

potentials for r<R1, R1<r<R2, R2<r<R3, r>R3 will

give total electric field at r<R1.Final Potential at

r<R1 is kQ/6R1.

QUESTION 3

3 Problem 2 (b) 0 / 10

   + 10 pts Correct p=12*R1

   + 3 pts Correct potential difference inside the metal

shell

   + 3 pts Correct potential difference outside the

metal shell

   + 3 pts Correct energy relation

   + 3 pts Correct method

✓ + 0 pts Incorrect

QUESTION 4

4 Problem 3 (a) 11 / 15

✓ + 3 pts Correct general formula for capacitor C = k

epsilon A /d

   + 2 pts Correct formula for capacitor 1

   + 2 pts Correct formula for capacitor 2 and for

capacitor 3

✓ + 4 pts Summing capacitors in parallel

✓ + 4 pts Proper formula for capacitors in series

   - 1 pts Misunderstanding of the problem that did not

simplified the problem

   + 0 pts Nothing from the above

   - 1 pts Mistake in calculations

   - 2 pts The same minor mistake (wrong area)

leading to wrong capacities 1,2,3

   - 4 pts Wrong definition which capacitors in parallel



and which in series (or wrong usage of the formulas)

   - 3 pts Formulas are written but not applied

   - 2 pts Mistake in calculations involving wrong units

   + 2 pts Correct plan

QUESTION 5

5 Problem 3 (b) 10 / 10

   + 2 pts Q = VC

   + 2 pts C = epsilon A / d (or expression from the part

a that is wrong but I can't punish for this again here)

   + 3 pts F = E sigma A = E Q

   + 3 pts E = V/(2 d)

   - 1.5 pts Missing 2 in E = V/(2 d) (or in the U = 1/2 C

V^2 for energy approach)

✓ + 10 pts Correct

   + 0 pts Nothing

   - 1.5 pts Didn't take a derivative (or did it wrong) in

the energy approach.

   - 1 pts The answer uses not only A,d,V

   + 3 pts U = 1/2 C V^2 (energy approach)

   + 1.5 pts F = -dU /dx  (energy approach)

   - 2 pts Final result is not obtained (or wrong)

   - 1.5 pts Mistake involving wrong units

   - 1 pts Minor mistake

QUESTION 6

6 Problem 4 20 / 20

   + 5 pts Know the relation between flux and electric

field

   + 5 pts Give correct magnitude or symmetry of the

electric field

   + 5 pts Write down correct integral

   + 7 pts Know the flux is 1/24 of total flux

✓ + 20 pts Correct

   + 0 pts Incorrect
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