
20S-PHYSICS1B-2 Final exam

TOTAL POINTS

85 / 100

QUESTION 1

Question 1 26 pts

1.1 part (a) 4 / 4

✓ - 0 pts Correct

   - 2 pts The sphere and the shell have the same

electrostatic potential.

   - 2 pts +5Q on the shell; 0 charge on the sphere.

   - 4 pts Incorrect/ No answer

1.2 part (b) 4 / 4

✓ - 0 pts Correct

   - 2 pts Q1 = Q2 = Q3

   - 1 pts v2 > v1 > v3

   - 1 pts p3 > p1 > p2

   - 4 pts Incorrect/ No answer

1.3 part (c) 4 / 4

✓ - 0 pts Correct

   - 0.5 pts Reflected wave: same speed as the

incident wave

   - 0.5 pts Reflected wave: lower amplitude than the

incident wave

   - 0.5 pts Reflected wave: inverted

   - 0.5 pts Reflected wave: same horizontal extent as

the incident wave

   - 0.5 pts Transmitted wave: lower speed than the

incident wave

   - 0.5 pts Transmitted wave: lower amplitude than

the incident wave

   - 0.5 pts Transmitted wave: upright

   - 0.5 pts Transmitted wave: smaller horizontal

extent than the incident wave

   - 4 pts Incorrect/ No answer

1.4 part (d) 4 / 4

✓ - 0 pts Correct

   - 2 pts Part i

   - 2 pts part ii

   - 4 pts Incorrect/ No answer

1.5 part (e) 4 / 4

✓ - 0 pts Correct

   - 1 pts The frequency increases.

   - 2 pts The amplitude is unchanged.

   - 1 pts The peak velocity increases.

   - 1 pts No explanation

   - 4 pts Incorrect / No answer

1.6 part (f) 6 / 6

✓ - 0 pts Correct

   - 2 pts part i: the electric field decreases.

   - 2 pts part ii: the energy stored by the capacitor

decreases.

   - 2 pts part iii: energy lost to the battery exceeds

the work that I do to separate the plates and the net

result is the energy stored in the capacitor goes

down.

   - 6 pts Incorrect/ No Answer

QUESTION 2

Question 2 20 pts

2.1 part (a) 6 / 6

✓ - 0 pts Correct

   - 2 pts Electric field

   - 2 pts Potential difference between the plates

   - 2 pts Capacitance

   - 6 pts Incorrect/ No answer

2.2 part (b) 0 / 6

   - 0 pts Correct



✓ - 3 pts The charge density on the plates increases

over the dielectric (and decreases on either side).

✓ - 3 pts The electric field at point P increases.

   - 6 pts Incorrect/ No answer

2.3 part (c) 8 / 8

✓ - 0 pts Correct

   - 2 pts Calculation error

   - 3 pts The capacitance for the two ``side''

capacitors

   - 5 pts The capacitance of the ``middle'' capacitor.

   + 2 pts Partial for capacitance combination/

Potential difference

   - 8 pts Incorrect/ No answer

QUESTION 3

Question 3 16 pts

3.1 part (a) 8 / 8

✓ - 0 pts Correct

   - 2 pts Potential energy

   - 2 pts Kinetic energy

   - 3 pts Equation for conservation of energy

   - 1 pts solve for the angular velocity

   - 8 pts N/A

3.2 part (b) 8 / 8

✓ - 0 pts Correct

   - 3 pts write the equation to describe the oscillator,

either from the conservation of energy or Newton's

Second Law

   - 3 pts Same kinetic term, different potential

   - 2 pts solve for the frequency of oscillation

   - 8 pts Incorrect, no work, didn't compare to

physical pendulum, and/or just restated answer from

part A (even if superficilally it looks similar, the

angular frequency is a completely different quantity

that you get by examining the equation of motion,

NOT energy conservation - you only use the latter if

you're comparing directly to the physical pendulum);

also, if your final answer for A was \omega = ??? I

graded the RHS, but that quantity is NOT \omega so

simply restating it gets zero points...

QUESTION 4

Question 4 18 pts

4.1 part (a) 4 / 6

   - 0 pts Correct

   - 1 pts Plot of the pressure perturbation associated

with the fundamental mode

✓ - 2 pts Node / anti-node locations wrong or not

clearly indicated

   - 3 pts Wavelength of this fundamental mode

   - 6 pts N/A

4.2 part (b) 3 / 6

   - 0 pts Correct

✓ - 3 pts Frequency of the fundamental mode

decreases.

   - 3 pts Move away from the the tube to shift the

frequency down.

   - 6 pts N/A

4.3 part (c) 2 / 6

   - 0 pts Correct

   - 2 pts frequencies

✓ - 2 pts application of Doppler shift

✓ - 2 pts Final answer

   - 6 pts N/A

   - 1 pts Final answer not a number...

QUESTION 5

Question 5 20 pts

5.1 part (a) 10 / 10

✓ - 0 pts Correct

   - 4 pts Setup: simplify resistors in series/parallel;

assign current loops, etc.

   - 3 pts Loop equations.

   - 3 pts Current through bulb 1

   - 2 pts No final answer OR not in terms of E(MF) & R

only OR zero current (w/ work), etc.

   - 10 pts N/A



5.2 part (b) 10 / 10

✓ - 0 pts Correct. Note: part B independent of A.

   - 4 pts Setup (see part A)

   - 3 pts Loop equations

   - 3 pts Current through bulb 1. Note: current is half

the total current in the loop (see solutions). Wrong

factor of 2 = -2 below

   - 2 pts No final answer OR not in terms of E(MF) & R

only OR zero current (w/ work), etc.

   - 10 pts N/A
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