
Phys 7B Lec 03 Midterm 2

TOTAL POINTS

83.5 / 100

QUESTION 1

1 Problem 1 15 / 20

+ 0 pts Null: no credit

+ 20 pts Full marks

+ 4 pts FIRST method: correct starting equation for

calculating electric potential

+ 5 pts FIRST method: correct electric potential

+ 2.5 pts FIRST method: partial credit for potential

calculation

+ 3 pts FIRST method: correctly applying the

binomial approximation with x small

+ 2 pts FIRST method: binomial approximation

written down correctly

+ 2 pts FIRST method: converting electric potential

to potential energy appropriately

+ 4 pts FIRST method: correct force from F = -dU/dx

or E = -dV/dx OR explaining that U has the potential

energy of a simple harmonic oscillator.

+ 4 pts FIRST method: showing or explaining that it

satisfies simple harmonic motion

+ 2 pts FIRST method: correctly showing that it

satisfies simply harmonic motion, but having an x^2 in

the denominator of the frequency still.

✓ + 4 pts SECOND method: Coulomb's Law written

down correctly

✓ + 3 pts SECOND method: all components cancel

except for the x component

✓ + 2 pts SECOND method: correct trig term to get

the x component of the force (or field)

✓ + 3 pts SECOND method: correct force (or field)

calculation aside from the trig component

+ 3 pts SECOND method: partial credit for the

Coulomb's Law calculation of the field or force

✓ + 1 pts SECOND method: correct force

+ 3 pts SECOND method: correct approximation

with x being small

+ 4 pts SECOND method: showing or explaining

how the calculated force means simple harmonic

motion

✓ + 2 pts SECOND method: showing or explaining it's

simple harmonic motion BUT still having an x term in

the omega^2 coefficient

QUESTION 2

2 Problem 2 16 / 20

+ 10 pts (a) Full marks

+ 0 pts (a) No marks

✓ + 1 pts (a) Mentioned using superposition

✓ + 1 pts (a) Used Gauss' Law (or attempt at

Coulomb's law solution)

✓ + 2 pts (a) Correct simplification of flux integral (or

correct distance if using Coulomb's law)

✓ + 1 pts (a) Used a gaussian surface with spherical

symmetry, and with varaible radius r (ie. Uniform E-

field on the surface) (or correct integral bounds if

using Coulomb's law)

✓ + 1 pts (a) Correct enclosed charge (or correct dq if

using Coulomb's law)

✓ + 1 pts (a) Correct electric field magnitude on

gaussian surface (given answer for Q_enc and

simplification of flux integral or dq, distance, and

integral bounds if using Coulomb's law)

✓ + 1 pts (a) Correct electric field direction on

gaussian surface (must hold for ANY position on the

sphere)

+ 1 pts (a) Correct electric field solution (given

solution for a single sphere; must be properly added

as vectors)

+ 1 pts (a) Correct solution in terms of d, eliminating

r (given electric field solution)

+ 10 pts (b) Full marks



+ 0 pts (b) No marks

✓ + 2 pts (b) No electric field inside conductor

✓ + 2 pts (b) Charge on cavity surface is equal and

opposite to interior charge

✓ + 2 pts (b) Charge on outer surface must equal sum

of interior charges

+ 2 pts (b) Charge distributes uniformly on outer

surface (must mention that it is uniform or that the

effect of the point charges is cancelled by the inner

cavity walls)

✓ + 2 pts (b) Field outside is that of a point charge

Q_1+Q_2 (The above logical steps must all be

present, not just the solution)

QUESTION 3

3 Problem 3 19 / 20

✓ + 20 pts All Correct

+ 12 pts Part (a): All Correct

+ 8 pts Part (b): All Correct

+ 6 pts Part (a): r>R, all correct

+ 6 pts Part (a): r<R, all correct

+ 4 pts Part (a): Know Gauss's Law 4/12pts

+ 3 pts Part (a): r>R, correct equation for charge

enclosed 3/12pts

+ 3 pts Part (a): r<R, correct equation for charge

enclosed 3/12pts

+ 1 pts Part (a): r>R, correct answer 1/12pts

+ 1 pts Part (a): r<R, correct answer 1/12pts

+ 3 pts Part (b): Know energy conservation 3/8pts

+ 2 pts Part (b): Electrical potential, correct formula

2/8pts

+ 2 pts Part (b): Electrical potential, correct answer

2/8pts

+ 1 pts Part (b): Correct answer 1/8pts

+ 0 pts No point

- 1 Point adjustment

Slight mistake in the calculation

QUESTION 4

4 Problem 4 16.5 / 20

+ 20 pts All correct

✓ + 1 pts a) Correct direction from symmetry

✓ + 2 pts a) Recognition that Gauss's law is

applicable (including attempting to set up a surface)

✓ + 2 pts a) Valid implementation of Gauss's law

+ 1 pts a) Partial credit for writing down infinite sheet

formula

✓ + 1 pts b) Recognition that spring force is zero

+ 1 pts b) Statement that gravitational and

electrostatic forces are equal or that net force

(including electrostatic) equals zero on bottom plate

✓ + 2 pts b) Correct electrostatic force

+ 1 pts b) Partial credit: Electrostatic force off by

factor of 2

✓ + 0.5 pts c) Correct capacitance formula

✓ + 1 pts c) Correct RC charge exponential

✓ + 1.5 pts c) Correct use of zero initial charge

condition

✓ + 1.5 pts c) Correct use of 90% charge condition

+ 1 pts d) Correct prediction of force direction

✓ + 1.5 pts d) Valid relationship between force and

energy

✓ + 2 pts d) Recognition that the capacitor may be

considered as two capacitors in parallel

✓ + 1 pts d) Correct capacitance formulas for the two

sides of the divide

✓ + 1 pts d) Correct expressions for energy on each

side of the divide

- 1.5 Point adjustment

In part a), what is A? It seems like you're using it

to refer to both the face of the rectangle and the

area of the plate, so you need to be careful

regarding your definitions. We need sigma

defined in terms of the given quantities, so I'm

deducting a point for that.

In b), sigma is proportional to Q, so you can't

have it in your expression. You lose half a point

here.

QUESTION 5

5 Problem 5 17 / 20



+ 15 pts Part A Correct

✓ + 5 pts Part B Correct

✓ + 2 pts KCL/KVL Equation or equivalent

✓ + 2 pts KCL/KVL Equation or equivalent

✓ + 2 pts KCL/KVL Equation or equivalent

✓ + 2 pts KCL/KVL Equation or equivalent

✓ + 2 pts KCL/KVL Equation or equivalent

✓ + 2 pts KCL/KVL Equation or equivalent

+ 3 pts Part A Correct Answer subject to system of

equations

+ 1 pts Ohm's Law

+ 2 pts Ohm's Law for Equivalent Circuit

+ 2 pts Correct Answer corresponding to part a

+ 0 pts Click here to replace this description.
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* Cylindrical coordinate system
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* Spherical coordinate system

dr- = dr� + r dfJ u8 + rsinfJ d<p U: Vf = of u; +! of u +-1-af u
-r .,, iJr r 08 8 
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Make sure you show all your work and justify your answers 
in order to get full credit! 
















