
Phys 7B Lec 03 Final Exam

TOTAL POINTS

123 / 140

QUESTION 1

1 Problem 1 14 / 20

✓ + 5 pts Part A) Correct

✓ + 5 pts Part B) Correct

+ 5 pts Part C) Correct

+ 5 pts Part D) Correct

+ 1 pts A) Q = mc∆T

+ 1 pts A) Sum of Q = 0 / Net heat transferred = 0

+ 1 pts A) Correct final temperature calculation

+ 2 pts A) Sufficient Explanation given calculation of

temperature

+ 2 pts B) Equation for entropy dS= dQ/T

+ 2 pts B) Equation for net entropy change of the

system ( iron with water)

+ 1 pts B)Correct calculation of entropy (If a previous

quantity was calculated wrong it will be taken into

account)

+ 3 pts C) Thorough explanation involving the

second law of thermodynamics (Points may be

awarded if ∆S was calculated to be < 0 but explained)

+ 2 pts C) Correct/Consistent calculation of ∆S > 0

(SHOW EXPLICITLY)

✓ + 1 pts D) R_new = 1.5 R at melting point condition

(or 2.5 R)

✓ + 1 pts D) ∆R equation

✓ + 2 pts D) Correct symbolic answer (Either using

∆R = 0.5 or ∆R = 1.5)

+ 1 pts D) Correct/Consistent numerical value for T (

or consistent with derived equation)

+ 0 pts Click here to replace this description.

QUESTION 2

2 Problem 2 20 / 20

+ 2 pts Part (a): Writing down the correct formula for

efficiency

+ 1 pts Part (a): Partially writing down the correct

formula for efficiency, but not making it clear what Q

is, (or some other incomplete expression)

+ 1 pts Part (a): In calculating heat along 1->2, set

heat equal to net work (or other partial credit for heat

output 1->2 calculation). Note, if you just calculated

the net work, this and the following 3 rubric items do

not apply (you can either calculate net work, or heat

output)

+ 1 pts Part (a): Correct calculation of heat output

from 1 -> 2

+ 1 pts Part (a): In calculating heat along 4->1, used

Q = C_P delta T (or other partial credit for heat output

4->1 calculation).

+ 1 pts Part (a): Correctly calculating heat output 4 ->

1.

+ 1 pts Part (a): Correct calculation of work along 1-

>2. Again, disregard this and the following 3 rubric

items if you got credit/attempted the rubric items

above

+ 1 pts Part (a): Correct calculation of work along  2-

>3

+ 1 pts Part (a): Correct calculation of work along 3-

>4

+ 1 pts Part (a): Correct calculation of work along 4-

>1

+ 1 pts Part (a): In calculating heat input from 2->3,

used Q = C_p delta T (or some other partial credit)

+ 1 pts Part (a): Correctly calculated the heat input

from 2->3

+ 1 pts Part (a): In calculating the heat input in 3->4,

set the heat equal to work done (or other partial

credit for 3->4 heat calculation)

+ 1 pts Part (a): Correctly calculated the heat input

from 3 -> 4

+ 1 pts Part (a): Partial credit for attempting to write



quantities in terms of common pressure and volume

(usually P_1 V_1). The calculation is either wrong or

incomplete

- 2 pts Part (a): Incorrect substitution of temperature

in terms of P_1 and V_1 (gives correct final answer,

but units of heat are off)

- 2 pts Part (a): Plugging in all heats as opposed to

just heats put in to the system into the efficiency

formula, or switching q_in and q_out, or otherwise

incorrect substitution into efficiency equation (you

may have calculated all the heats correctly, but then

only chose to plug one of them in)

+ 3 pts Part (a): Writing net work/heat in terms of

common reference pressures and volumes (usually

P_1 V_1) that cancel out

+ 1 pts Part (a): Correct numerical value

+ 3 pts Part (b): Correct Carnot efficiency

+ 1 pts Part (b): Partial credit for 1 - T_L/T_H

+ 2 pts Part (b): Partial credit if 1 - T_L/T_H given and

the wrong numerical value is obtained because

temperatures are calculated incorrectly in part (a)

+ 1 pts Part (b): Partial credit for commenting on the

ordering between the two values, but not offering any

explanation as to why this ordering is the case, or

explanation not a good one

+ 2 pts Part (b): Attempted explanation but not quite

there

+ 3 pts Part (b): Correct explanation (something

along the lines of Carnot engine is the most efficient

engine, or that since the Ericsson cycle does not have

all heat exchange at fixed temperatures, it will not

saturate the Carnot efficiency)

+ 0 pts no points acquired

✓ + 20 pts Full credit

QUESTION 3

3 Problem 3 20 / 20

✓ + 20 pts Full credit

+ 0 pts Null: zero credit

+ 14 pts (a) all correct

+ 3 pts (a) recognize spherical symmetry to say E is

radial

+ 2 pts (a) recognize spherical symmetry to say E is

a constant at a given radius

+ 2 pts (a, partial) almost there with the symmetry

+ 2 pts (a) correctly write down Gauss' Law

+ 2 pts (a) correct setup of Gauss' Law in this

problem and simplification given the symmetries

+ 2 pts (a) correct integral setup for total charge

enclosed by Gaussian sphere

+ 2 pts (a) correct charge enclosed by a sphere of

radius r

+ 1 pts (a, partial) partial credit for charge enclosed

+ 1 pts (a) correct E magnitude

+ 6 pts (b) all correct

+ 2 pts (b) recognize that the total charge of the

electron cloud must be -e for the electron's charge

+ 2 pts (b) setup the integral to find the total charge

of the cloud correctly

+ 2 pts (b) correct answer for the constant A

+ 1 pts (b, partial) partial credit for the integral setup

and/or arithmetic in solving for A

QUESTION 4

4 Problem 4 14 / 20

+ 20 pts Response completely correct

+ 12 pts Part (a): Response totally correct (shortcut

for grader)

✓ + 2 pts Part (a): Identifying the magnitude of the

acceleration from the electric field

✓ + 1 pts Part (a): Identifying the direction of the

electric force (reporting a positive deflection)

✓ + 1 pts Part (a): Correctly using the horizontal

velocity to find the time spent moving through the

system

+ 2 pts Part (a): breaking up the trajectory into two

regions, within and outside the field, and recognizing

a qualitatively different contribution to to the

deflection from both

✓ + 2 pts Part (a): Correct kinematic approach for

region 1 (within the field)

+ 1 pts Part (a): Partial credit for region 1

+ 1 pts Part (a): Correct delta y from region 1

+ 2 pts Part (a): Correct kinematic approach for



region 2 (outside the field)

+ 1 pts Part (a): Partial credit for region 2

+ 1 pts Part (a): Correct delta y from region 2

+ 1 pts Part (b): Realizing that electric and magnetic

forces cancel out

+ 1 pts Part (b): Writing down the electric force

+ 1 pts Part (b): Writing down the magnetic force

+ 1 pts Part (b): Finding the right velocity such that

they cancel

✓ + 4 pts Part (b): Response totally correct (shortcut

for grader)

+ 2 pts Part (c): Description of phase 1

+ 1 pts Part (c): Partial credit for phase 1

+ 2 pts Part (c): Description of phase 2

+ 1 pts Part (c): Partial credit for phase 2

✓ + 4 pts Part(c): Response totally correct (shortcut

for grader)

+ 0 pts No points accrued

QUESTION 5

5 Problem 5 16 / 20

+ 1 pts (a) Correct charge on ring: $$dq = \sigma 2

\pi r dr = (2Q/R^2) r dr$$

+ 2 pts (a) Correct expression for the current on the

ring: $$dI = f dq = \frac{\omega Q}{\pi R^2} r dr$$

✓ + 1 pts (a) Deduction for messed up current

✓ + 1 pts (a) Noting $$d\mu = dI A$$ where $$A$$ is

area *enclosed*

+ 1 pts (a) Final answer $$d\mu = \frac{\omega Q

r^3}{R^2} dr$$

✓ + 3 pts (b) To find total magnetic moment, need to

integrate previous answer from $$r = 0$$ to $$r =

R$$.

✓ + 2 pts (b) Obtaining correct answer of $$\mu =

\frac{\omega QR^2}{4}$$ (full credit if procedure is

right, unless answer makes no sense)

✓ + 1 pts (c) Recognizing need for Biot-Savart

✓ + 1 pts (c) Using $$dl = r d\theta$$ (line element of

current), $$r_{sep} = \sqrt{r^2+x^2}$$ (separation

vector magnitude)

✓ + 1 pts (c) Recognizing only the $$x$$-component

of $$B$$ survives and multiplying overall result by

$$\frac{r}{\sqrt{r^2+x^2}}$$

✓ + 2 pts (c) Integrate over $$\theta$$ to get a factor

of $$2\pi$$ and plug in the current from part (a) to

get $$dB_x = \frac{\mu_0 \omega Q r^3 dr}{2\pi R^2

(r^2+x^2)^{3/2}}$$ (full credit if process is correct)

✓ + 2 pts (c) For $$x\gg R$$, drop terms quadratic in

$$r/x$$ to get $$dB_x \approx \frac{\mu_0 \omega

Q r^3 dr}{2\pi R^2 x^3}$$

- 0.5 pts (c) Very slight errors

- 1.5 pts (c) Slight errors

+ 2 pts (c) Questionable work with some semblance

of correctness

✓ + 2 pts (d) Integrate previous answer from $$0$$

to $$R$$.

✓ + 1 pts (d) Obtain final answer $$B_x = \frac{\mu_0

\mu}{2\pi x^3}$$ after simplifying in terms of

magnetic moment (full credit if procedure correct,

unless answer makes no sense)

- 0.5 pts (d) Not simplifying in terms of $$\mu$$

✓ - 1 pts Not indicating that *all* quantities in this

problem point in the $$x$$-direction

+ 0 pts No points awarded

QUESTION 6

6 Problem 6 20 / 20

✓ + 4 pts Part (a): All correct

✓ + 6 pts Part (b): All correct

✓ + 5 pts Part (c): All correct

✓ + 5 pts Part (d): All correct

+ 2 pts Part (a): Lenz's law

+ 2 pts Part (a): Correct direction

+ 3 pts Part (b): Biot-Sawart Law

+ 2 pts Part (b): Correct result

+ 1 pts Part (b): Correct direction

+ 2 pts Part (c): Correct flux

+ 2 pts Part (c): Correct emf

+ 1 pts Part (c): Correct direction

+ 2 pts Part (d): Know Kirchoff's Law

+ 3 pts Part (d): Correct equation

+ 0 pts No point

QUESTION 7



7 Problem 7 19 / 20

+ 10 pts A) Correct

✓ + 5 pts B) Correct

✓ + 5 pts C) Correct

✓ + 2 pts A) Ampère's Law (Justification + Choice of

Loop)

✓ + 1 pts A) Constant Magnitude of B at constant

radii

+ 1 pts A) Correct Direction of B Field

✓ + 2 pts A) Correct B Field r < a

✓ + 2 pts A) Correct B Field a < r < b

✓ + 2 pts A) Correct B field b < r

+ 2 pts B) Correct equation for energy stored in a

spatially dependent magnetic field

+ 1 pts B) Using correct choice of B field from A)

+ 2 pts B) Correct calculation of energy w.r.t B field

found and correct equation

+ 2 pts C) Equation for relationship between energy

and inductance

+ 1 pts C) Correct energy or energy from part b

+ 2 pts C) Correct calculation w.r.t energy found

+ 0 pts Click here to replace this description.
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PHYSICS 7B, Lecture 3 - Spring 2018 
Final Exam, C. Bordel 

Tuesday May 8th, 8-11 am 

• Student name: 

• Student ID #: 

• Discussion section#: 

• Name of your GSI: 

Make sure you show all your work and justify your answers 
in order to get full credit! 

Math Information Sheet 
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