Phys 132
Spring 2026

Electromagnetism and Optics: Class Exam II
9 March 2026

Name: SoLUTION ' Total: /80 :

Instructions

: 'L
o There are 8 questions on 6 pages.

o Show your reagoning and calculations and always explain your answers.

Physical constants and useful formulae

e =160 x 107°C Qelectron = — € Gproton = €
Melootron = 9.11 x 1073 kg Mproton = 1.67 X 10-%7 kg

k=899 x 10°Nm?/C? ¢ =8.85 x 10 2 C%/Nm?

V/Question 1 -vlike Quiz S

A bulb, which can be regarded as a resistor, is connected to a battery.
When the bulb is connected to a 3.00 V battery it produces power of
4,00 W. The same bulb is connected to a 1.50V battery. Determine e
the power produced by the bulb when it is connected to the 1.50V
battery. . :

o bdb st s contut. Than

P="T AV 1= AV/R
=P P= A%

Nopos ini'n'all:j ?,{ = @\"t)l/g

Rﬂa‘@ | Pi= (AVEY/e. /6




Question 2 \/‘/

A circuit containing several identical bulbs is connected as
illustrated.

w5 a) Which of the following (choose one) describes the rank-

Trs mgw";i ing of the bulbs in order of descending brightness?
¥ i) A=B=C>D
~ i
Q@M i) A>B=C>D

mA=B>C>D 5

! D>A>B=C
‘ v) D>B=C>A
4 b) Suppose that bulb A is replaced by a wire. What
happens to the brightness (increase, decrease, stay the
g same) of each bulb compared to what it was before
replacement? Explain your answer.
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/ Question 3 (luss 13 Gueshon?

A parallel plate capacitor with movable plates is con-
nected to a battery whose voltage is 9V. After charg-
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ing, the battery is completely disconnected. After
this, the separation between the plates is doubled.
What is the voltage across the capacitor AV after

> <

the separation has been increased? — _d 2d ]47

AV =18V

iii) AV =45V G=C AV

iv) AV =225V _ Ea A 5
) > AV= ¥ = S /

Daublﬁj d ldwes C =0 AV dauble;
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, /Question 4 Hw 5 &125.

Three resistors are connected to a battery as illustrated in the
following circuit.

a) Determine an expression for the potential difference across
Ry. The answer must be expressed in terms of R, Re, 3
and AV,

M, < TR,
41

Tue means we azed T, New

AV= T Reg, +!

N senes
Reg = Ry + R, 4Ry o AV = T (R,
+ = 1= AV/RIUZZ-}E*S "'y
Tons A/_wl Ay
R, +R, +R

b) Determine an expression for the power delivered by Rs. The answer must be expressed
in terms of Ry, Ro, Rz and AV.
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Question 5 HW 4

Identical bulbs are connected to identical ideal bat-
teries as illustrated. The wires have zero resistance.
Which of the following (choose one) is true?
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i) The current through bulb C is less than the current through bulb A.

ii) The current through bulb C is more than the current through bulb A.

The current through bulb C is the same as the current through bulb A

Explain your answer.

TW. Pcknﬁ&‘ d@{)bemua, aesess (0 e v

=) curent suwy

sl A% AUTSS A

: 8
Thsusdg /
Question 6 GAat

A capacitor is charged with potential difference across it 150 V. The capacitor discharges
rapidly over a period of 3.00 ms and while doing so provides gg,u&iﬁﬁt power of 6.00 W.

avonp
a) Determine the energy stored in the capacitor just before it discharges.

AE
2 e :D —
. AE= P A+

|

= (.00W #3073

18 % O~33

= 18O x0™] .
b) Determine the capacitance of the capacitor.

. : __6,__.
u(':_ic AW = Leexio?T r2= C (150v)% = L,60X10°F

c¢) Determine the charge stored in the capacitor just before it discharges.

Q=CAV = 160 l0TC FF oy SOV
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Question 7 Q13

Determine: 76 07
—D
AL 450
e the currents through, IR\ 86:0 Q1
e the voltages across and, 300V
e the power dissipated LI, 4,]_'} 41 2
by each resistor in the illustrated circuit. ‘QL 1009 RS 2009 Q{_‘ 20062
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- = =0.25CA + 1
s AV =TRe = 3ov: 110 = T el

Now  AVy= IR, = 025Ax 7OL= '?'5\/(4@(“.)

Then e ualfaﬁz_ o cress the mmma%’ | 1 [AV | P=IAV
s the some for cach. So R, |G.asen| 125V | 438 W
Ry |Oazsh 12,
AV= AV, +AVz =p AV, =30V-175V =125V 2 125V | LS6W
Q?D Ry |0.06054 125V | G751

e AV 125V Ry lo.oecsallz.sv | 0781W
I1,=2"4 = : . OIS A o
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\/Question 8 GI¥T W

T'wo batteries, one ideal and the other with an internal resistance, are
connected to a resistor as illustrated. Suppose that the ideal battery
provides EMF & = 3.00V. The battery with internal resistance
provides EMF & = 27.5V and internal resistance r = 2.50€2. The
resistor hag resistance £ = 30.0 ).

a) Determine the magnitude and direction of the current that flows

through R.
U e oute loop € -IR=O =y ¢ =T,p
=0 Iz'.".. SVQ.
3.00V
-IZ = G.loc i \L

b) Detérmine the magnitude and direction of ‘the current that flows through r.

Consicler
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=D .I‘ = O JdoAA ‘L
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