o\x5 2%

PHYS 202  Spring 2023 Test #2 Name:_ student

[. Select the correct answer for the following multiple choice questions and write your
answer in the line next to the question number.

2 1. What is the SI unit for electromotive force?

a.N b. A c. W d.J e.V f.Q
/¢ 2. 1dentify the smallest energy unit below:
a. joule b. Btu c.eV d. food Calorie e. calorie
& 3. An appliance is connected to a 120-volt outlet and it draws a current of 0.25 A.
What is the power of the appliance? I=0.7584 p=1V
a.30 W b. 60 W c.80 W d. 120 W e. 240 W VPRl P=(0.25x120v)

P=
Z C 4. Which one of the following biomedical application deals with the brain?
a. EGK b. EKG c. EEG d. ERG e. CEG
Y 5.In a common household circuit, devices are connected in
A. Series B. Parallel

a\ 6. A metal wire of length L. and cross-sectional area A, has a resistance R. What

1\7 w1II ‘be the resistance of the same material and length but twi radius? Zog__ > P C‘};’z =
€ 1R b. 2R c¢.R d. %2R e iR A

/& 7. Which one of the following is placed between capacitor plates to increase the
capacitance?
a. Conductor b. Dielectric c. Resistance d. Semiconductor

/ﬁ ;e 8. Identify the scalars among the quantities below? (Multiple Answers)
4. Electric potential ~br-Eleetrefreld™ c. Electric force
@ Electric energy  (€) Electric power

/ A_9. What is the charge in the 3 puF capacitor for the capacitor circuit shown below?

a. 18uC V= 4.0V

b. 27 uC | i

c. 45uC | | i ] b 7/,,,¢

d. 54 uC P L Qp s CqpVy = (Fue)x(201) = 63uC
. 63ﬁc ‘,/! | o 7= Cp V= Guerx(

{ | leo‘(c3lox‘1.ov =13/AC
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Q 10. What is the voltage across the 7 Q resistor in the circuit shown below? V% Wy Ve

<YV

.12V b.20V 0.%4 50 30

V= 9.0V : A~ Ta-f\/\/\/

R = ot @ 28V d. 60V e. 80V _L___ - }9(}2
L= or_ 2. 0.4 1
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11-12) !}/]fi ght bulb is connected to a battery as shown below.
b 1¥. What is the direction of the current flow?

. 12%\211131 is the direction of the electron flow?

Answers for 11 & 12

a. Clockwise b. Counterclockwise

End of MC questions

II1. Consider the circuit shown in the right.

a. Show the direction of current for the circuit shown, in the circuit?
clocwise ~
b. Determine the magnitude of the current for the circuit shown?
VT= 26.0y-0.0V= 20,0V

v=1k
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¢. Determine V, — Vp:

\JA +30.0V'I0-ZGV‘VB /

Va “Vg=-11.14V o d

= 4,56V

I11. Estimate the gost of electricity for operating a clothes iron which consumes 4.5 A of
current when plugged in a 120-V outlet. It is used 15 minutes a day for 20 days a month

for 1 year. Assume a cost of 14 cents per kWh.
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IV. An evacuated tube uses an accelerating voltage of 48.4 kV to accelerate electrons to

hit a copper plate and produce x rays. Non-relativistically, what would be the maximum

speed of these electrons? [me=9.11 x 10%'kg, | Qe|= 1.6 x 10°C]

KE = %mv2 Voltage =V = E—ZE

1,,%- E7E
(288 -y = [extraas . 1510
v (.01'”)('0-[’,,') S

. -18
(Ll‘b’.‘lxlo3v}< (l.oxlo MQ = 77x10 3




nCx—

V. At a distance » from a point charge Q, the electric potential, V is given by: V' =% Q

Four point charges lie in a Cartesian coordinate system as follows: +6nC at (-1xm, b),
+5nC at (0, 0), +3nC at (2 m, 0), and — 4nC at (0, 3 m). Find the net electric potential at
(2 m, 3 m). Coulomb constant = k =9 x 10° (SI), n=10".
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™ V1. Combine all the resistances into a single one, between A & B, for the circuit shown:

40 50 7 3

|S sz

5Q

2 Q 7Q \ 79




VII. Kirchhoff’s Rules.

For the circuit shown: 2 X R
1. Assign three unknown currents. v 4.2\ ?0“. n 8 (io .-(.24- £
2. Identify the low and high potentials for the resistors and e l VY]
batter}es. o . X Sgocy A2
3. Write down the potential differences across the resistors P ; A
in terms of the assigned currents and the given resistance 300V o & ‘{( - 900V
values. > aleon
4. . d h . . 1 il . . X _. > 33

Write down the junction rule ¢quation using the assigned A0 3.8¢
currents L AAMNESSIWAN—

€
X+2 = Y ’

5. Write down the loop rule equation, for the left loop.
ADEFA ise = Drops

1.0 - ax J'.”‘/ §
G.0+306 = HY YK + 22X 7 1 \/‘I

6. Write down the loop rule equation, for the right loop.

[No need to solve the simultaneous equations] /
ABCDA Frse = Drops
_ |50
F0Z 13zxly = 9,00 1600 —P( Iz +Hy = '
t
VIII. RC circuits: Time constant =t = RC, I = Iye rc

The variation of the Current as a function of time is shown below for an RC circuit.
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1. Read the current at t = 0? S0mA = 50X la_SA

-3
2. Read the current att = Ims? 30mA = 30 x[o 4
t i

3. Calculate the time constant using / = Iye Rc.
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