1B1-S21 Quiz A Final
G

TOTAL POINTS

53.5/55

QUESTION 1

1boat15/15
v - 0 pts Correct

- 1 pts wrong conclusion

QUESTION 2
sphere 20 pts

2.1sketch 14.5/16
- 0 pts Correct

$SIEISS

- 3 pts Wrong

- 0.5 pts Graph has wrong sign of slope at some
parts

- 0.5 pts Incorrect behavior for $$IxI>R_4$$

- 0.5 pts Lack of discontinuity at $$IxI=R_3%$$

- 0.5 pts Wrong sign of jump at $$IxI=R_2%$$

$$USS

- 3 pts Wrong
v - 1 pts Curves/cusps in wrong directions or there
are no curved sections

- 1.5 pts Incorrect behavior between $$R_1$$ and
$$R_2%%

- 0.5 pts Incorrect behavior for $$Ix>R_4$$

- 0.5 pts Discontinuous

- 0.5 pts Sign error

$$KS$S
- 3 pts Wrong
- 0.1 pts Graph reaches $$0$$ in the middle
v - 0 pts Roughly correct based on shape of $$U$$

- 1 pts Curves/cusps in wrong directions

$$\sigma$$
- 3 pts Wrong (e.g., graph is not localized to a few

specific values of $$x$$)

- 1 pts Some points have wrong magnitudes, or
number of nonzero points is wrong

v - 0.5 pts Not sharply localized

2.2 charge onshell 2/2
v - 0 pts Correct
- 1.5 pts Incorrect with attempted justification
-1 pts Wrong sign
- 0.2 pts Misinterpreted the question and instead
indicated the charge on the outer surface of the

outermost shell

23 Charge on inner surface 2/2
v - 0 pts Correct
- 1.5 pts Incorrect with attempted justification

-1 pts Wrong sign

QUESTION 3
circuit 20 pts

31poweratt=05/5
v - 0 pts Correct
- 1.5 pts not short circuiting C3
-1 pts wrong current through R_1
-1 pts wrong currentin R_2 (or R_2 and R_3 if

incorrectly didn't short circuit)

3.2chargetime /5
v - 0 pts Correct
- 4 pts Something like instantaneous

- 1.5 pts wrong time constant

3.3 charge after long time 5/5
v - 0 pts Correct
- 1.25 pts Q_1 different from Q_2
- 1.25 pts both Q_1and Q_2 wrong



-1.25 pts Q_3 wrong

3.4sketchs/5
v - 0 pts Correct
-1pts 3/4
-2 pts 2/4
-3 pts 1/4
- 4 pts 0/4, but attempt
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1B Spring 2021: FINAL 5
Show all : . e
R g;“;;:;k ;::oziehpfopa units throughout. This final is open-book but not open-Chegg and
YOIiF oivt Brriaeting Sl t:y PéoPle;se' Write your answers into the boxes. If you submit your work with
o sabts yormur 5y submit the same number of pages as the template. You have 24 hours

1. Please complete part A of this final on KUDU. (30 points)!
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Problem 2 (15 points)
A boat floats on a lake and carries a large boulder. When you throw the boulder overboard into the
water so that it sinks, will the water level of the lake sink, rise, or stay the same?

EXPLAIN vour answer in detail using the appropriate equations.

f,
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Problem 3 (20 points)

Consider the spherically symmetric charge configuration shown, consisting of a hollow conducting shell
of radius R and charge -2Q, surrounded by air, surrounded by a hollow conducting shell of radius R,
and charge -Q, surrounded by air, surrounded by a grounded, conducting solid spherical shell of inner
radius Ry and outer radius Ry. Holes are cut through this configuration exactly along the x-axis to allow
an electron to pass unobstructed. The electron shown inside R; is moving from left to right.

a. Qualitatively correct sketch the magnitude of E, the electric potential energy, the kinetic energy, and
the charge density as a function of x everywhere in the graphs. You may assume that Q>e and so the
clectric field is not affected by the electron, You may assume that the hole does not break the spherical
symmetry. [16 points]
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b. What is the total charge on the outermost solid spherical shell? Explain. /2 points/
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C: Wh_at is the charge on the inner surface (R3) of the outermost solid spherical shell?
Explain. /2 points/
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Problem 4 (20 points)

Counsider the circuit shown below with three resistors R, = 1.0 k@, R, = 2.0 k@, R3=3.0 kQ. and three
capacitors C;=500 pF, C,=C3=2.0 nF.
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a. The switch is initially open and all capacitors are fully discharged. You now close the switch. Calculate
the power dissipated in each of the three resistors right after the switch is closed but the charges on the
capacitors have not yet changed significantly (t=0). /5 points]

M WQ‘S L% N
W, V, = 2V 0,z QZV K_()_ \"\‘\\JJ
\/;=O\} m

o R Ll

<z
=y
P= TVv= K— 2.xSL
“_______.

b. How long does it take until C, is charged? Explain. /5 points]
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c. What are the charges on the capacitors after the switch has been closed a very long time? 5 points
ry long
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ly correct sketch the following quantities during the charging phase, i.e. from t=0 when
is closed until the capacitors are fully charged: 1. current flowing through R;, 2. The charge
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1, the current flowing through R,. and the current flowing through Rj. /5 points]
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