Physics 208 - Exam |1

Spring 2019 (513-517; 520-524)  March 4, 2019.

Please fill out the information and read the instructions below, but
do not open the exam until told to do so.

Rules of the exam:

1.
2.

9.

You have 75 minutes (1.25 hrs.) to complete the exam.

Formulae are provided to you with the exam on a separate sheet. Make sure you have one before the
exam starts. You may not use any other formula sheet.

Check to see that there are 7 numbered pages plus a blank page for additional work if needed (5
double-sided including the bubble sheet). Do not remove any pages.

If you run out of space for a given problem, the last page has been left blank and may be used for extra
space. Be sure to indicate at the problem under consideration that the extra space is being utilized so
the graders know to look at it!

You will be allowed to use only non-programmable calculators on this exam.
NOTE that you must show your work clearly to receive full credit.

Cell phone use during the exam is strictly prohibited. Please turn off all ringers as calls during an
exam can be quite distracting.

Be sure to put a box around your final answer(s) and clearly indicate your work. Credit can be given
only if your work is legible, clearly explained, and labelled.

All of the questions require you show your work and reasoning.

10. Have your TAMU ID ready when submitting your exam to the proctor.

Fill out the information below and sign to indicate your understanding of the above rules

Name: UIN:

Signature: Section Number:
Instructor:  RosS Webb

(circle one)



A) Two identical capacitors, C1 and C», both with the same capacitance, C, are charged using a
DC power supply to Q and 2Q respectively. Being careful not to lose any charge in the
process, they are then connected as shown in the two circuit configurations diagramed below,
with the initial (unconnected) charge orientations shown by the + and — signs in the figure.

In terms of the quantities given, C, Q, and other known constants, answer the following:
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(a) Once the chaiyes nave reached their “steady state” values wnat 1s the final charge on each
capacitor in configuration A)?

(b) What is the voltage on each capacitor in the “steady state” for configuration A)?

(c) Once the charges have reached their “steady state” values in configuration B) what will
be the final charge on each capacitor in this configuration?
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B) Three resistors are connected across an ideal 2.0-V DC battery as shown in the figure.
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(a) Find the effective resistance of this three resistor network.

(b) Find the total current being supplied to the network by this battery.
(c) Atwhat rate does the battery supply energy to the resistor network?
(d) What is the power being dissipated by the 6.0 Q resistor?
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C) You are given the circuit below that is attached to an 18 V battery (not shown). Initially the
switch is open and the circuit has been connected to the battery for a long time.

(a) What is the voltage difference between points a and b under these circumstances, with
the switch open? Specifically, whatis Vp—Va=7?

(b) What is the charge on each of the capacitors at this time (e.g. the magnitude of the charge
on one of the plates of each of the capacitors)?

(c) The switch is now closed and we again wait for a long time. What will the voltage
between point b and ground be after waiting a long time?
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Problem 1. Three capacitors, a battery and a resistor are arranged as shown in the figure. If the
capacitors (initially uncharged) are all 20 uF, R =10 Q and V = 5.0 V, answer the following:
(a) Find the total charge supplied by the positive terminal of the battery after switch is closed
and the circuit is allowed to come to the “steady state”.
(b) How long does it take for the capacitors to store half of this charge?
(c) Find the voltage drop across C1 once the circuit reaches the “steady state”.
(d) Find the total energy stored in the capacitors (taken all together) when they are fully

charged.
— LI T
_?l _E ,ﬂ) Cﬁi’hp [ 5P Ci i
||C3 ‘m}j‘ L €& e 3_;:
| | Cqmﬁl. G ?q‘.; > i
R V S4 Hﬁ_l C_k-_@_h_%! &Fﬂ* (,_J.Ea;l‘v\l o

L) Q Grap) _ e—*frtc _ I/Z

G ﬁ
% the =z & ¢ = (2n2)(102)(30u)

= 207 Fu gee

' V
2 Vacer G i 51*{—13}613 P

)
v

d) totel _m.l-s.ljts Bl = 1 q\,l g % (EJJ_(FY':-_ 'f



Problem 2. The circuit shown below has two batteries, both of which have internal resistances

as shown and two resistors.
a) Find the magnitude and direction of the current flowing in this circuit.
b) Find the terminal voltages of the 16.0 V battery, Va— Vb.
¢) Find the potential difference, Va— V¢ .
d) Make a graph of the rising and falling of the electric potential going around the circuit
using Vb = 0 V as your reference. Make sure to label both axes and the points a, b, c,

and d in your sketch.
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Problem 3. Consider the circuit in the figure below. The batteries in this circuit are “ideal”
batteries. This configuration has been connected for a very long time. The positive battery
terminals are the longer lines in the battery symbol used (the right side of V1 and the left side of
V2). Answer the following in terms of V1, V2, R, Rz, and C:

(a) Find the value of the “steady state” charge on the capacitor in this configuration.

(b) Find the “steady state” current in the resistor Ri.
(c) Supposing that for the next two parts of the problem, ¢) and d) V1 = V. =V, R1=R and
R>=2R, find the currents flowing through R1 and Rz in terms of the quantltles given, V, R

and C.
(d) Again in terms of the quantities given, how much power is being supplied to the circuit

by the battery V,?

C
I Q) Q=Nc= <V
V), o) T e chel shll Hhlsg 7 W
' et cmhw <o f&—*@' oy N

ol Qi(;wl ‘En e wm QY ok M

JZ.||_ 11—\\\— - ﬂ_ﬁ'-i,_fl‘iﬁ
5y Oy, G Ny tVa T LB

‘ _jhd-i "’lyla Jéﬁ .1 g "N?-j
_9f \({b ' r:‘h:d(mu(bt)

.:) ﬁ@r{-ﬂ\q’m Seceud LC.C{ ufiijlg'ﬁri_b v’_’__"

Wy = -'-:1:3@1 5 '1"5 ki Pa |
aJ o= X, 50 %-NQ
cD E:PGLJ’\N OQ'::»- Jfﬁ:ﬁ-‘%j Uf's- = UI (I"’)

iy ' (6 5 B E{f—-
Puy N \f‘?"l/ w ®

1.21

23

_ 5J*
\r[____%_,] =
;



	Fill out the information below and sign to indicate your understanding of the above rules

