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PHYS 202  Spring 2020 Test #2 “! Equations Sheet, You may tear this page.
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Heat transfer: Q@ = mcAT Q=mlL Electric current =1 = C:?;ge
Ohm’s law: V=IR Electric Power =P =1V Electrical energy =IVt
L
Resistance in terms of resistivity and dimensions: R = p "
. q A 1 1 ., 14°
Capacitors: C=-=. C=xg,—. Energy=—qV ==CV"=—=—.
g v " =317 77 2 C
Electric potential Electric potential in Electric field due to a Electric field (E) from
due to a point terms of EPE and point charge (q) ata potential gradient:
charge (q) ata point charge (q): distance r:
distance r:
q EPE q o AV
V=k— V=— =k — | HE=T—
k r q E=k r? AX
Combination Resistors Capacitors
Series R, =R +R,+R, +... 1 1 1 1
— =t —+—+
CS Cl C2 C3
Parralel L=L+_1_+_l_+ Cr=C,+C,+C, +......
R, R R, s
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PHYS 202  Spring 2020 Test #2 Name: Ké\/

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

l: 1. Electric current is defined as,
@ 2. Electric power is defined as,
Answers for 1 & 2

a. Energy flow per unit area b. Charge flow per unit time
c. Charge flow per unit area d. Charge flow per unit volume
e. Energy flow per unit time f. Energy flow per unit volume

A 3. The electron-volt is a unit for
a. Force b. Charge c. Power d. Energy e. Voltage

4-5) An appliance draws a current of 600 mA when connected to a 120-volt outlet.
A 4. What is the resistance of the appliance in SI unit? €- /_L = 128 - 2001

C 5. What is the power of the appliance in ST unit? . ;. ,, o b
Answers for 4 & 5 - pdr 120212
a. 0.2 b.5 c.72 d. 200 e. 2000 f. 72,000
b
Q4 6. Which one of the following biomedical application deals with the heart?
a. EKG b. ECG c. EEG d. ERG e. CEG
_C 7. Estimate the monthly cost of electricity for operating a 950-W electric iron for 5 g
minutes a day. Assume a cost of 9 cents per kWh. Y 74; x 3°% i
a. 0.71 cents b.2.3 cents c¢.21 cents d. 51 cents e$2.57 (,o =2 o

O\ 8. In a string of Christmas tree lights, when one of the bulbs is removed, all the
bulbs go off. In this string bulbs are connected in:

a. Series b. Parallel

b 9. What is the direction of current for the circuit shown? 2V

a. Clockwise b. Counter clockwise 20 D

_b_10. Determine the magnitude of the current for the circuit A L_ - i e l

shown? T-v _ 2L _5p o% oA

a.0.14 A b. 0.71 A c.0.83 A raic -7 = 2

d.22A e.24 A l" 6V 40 WV }
B o— | |[ AW | 1 C

A 11. What is the potential difference, Va — Vc?

a.0.55volt  b.9.0 volt c. 1.2 volt d. 8.0 volt e. 2.3 volt VA _ol— b — peNiras= Ve
-0 ‘Q Vc

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

will be the resistance of the same material with twice the length and twice the radius?

a. 4R b. 2R c.R d. 2R e. 4R
R_. eLAQL K: S_‘:_.- L"”?'L‘ '1.
- ’\q 'ﬂr” r— 27, Y-—ai\-f
‘\-WR: 1

?Taf" ')



(7 IL. A lightning bolt of potential difference 75 kilo volt strikes a toll aluminum pole, of
mass 45 kg and raises its temperature by 29 CY. What is the charge content of the lighting
strike? [Specific heat of aluminum = 900 J/(kg.C"]

V- g/rf - EPEz gy mehT
1 g . wedT 4$x doox 29
% 7S x100©

r@ - s 7C

[1I. What is the voltage and charge in each of the capacitors in the circuit below?

M)

\érc P Ar—|| | 'I
ﬁ’* ] L s et et
L__ji\ TinF | SHF

[V. What is the voltage and current in each of the resistances in the circuit below?

E
= PR
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|\ O V. Combine all the resistances into a single one, for the circuit shown:

10 2Q

Vo ——3—6 .
AN~ —r—MW— M- Seref

Capacitor charging q = qu[ H(RQ]

Time constant =1 = RC g _ .
1. Above equation gives the charge on a capacitor as a 2|

function of time during charging. Sketch the charge, q
as a function of time for the above charging of a
capacitor (C) through a resistor (R), inside the box.

2. If the capacitance is 1.5 F and the resistance is 2.0
ohm, calculate the RC time constant.

T: RC = 24/ 5= ESa

'f - g0
3. If the voltage used to charge th_c—Bove capacitor is 3.0 volt, calculate the charge when
the capacitor is fully charged?

20 CV = gf}'" 4,.§C,
\‘Zo,éwcﬁ

4, Calculate the stored energy when the capacitor is fully charged?

S leV - 148 3 - 6757
= ;LT 7/;# "
6:5‘757]

5. Calculate the amount of charge in the capacitor after 12 seconds of charging.

9 - 9[- e'/"‘] :\4’§@ e'{//

g - 4<s(1-€e /- a S
@44«2(\




VIL Four point charges lie in a Cartesian coordinate system as follows:
+2.5nC at (0, 0), —4.5nC at (6 m, 0), 3.5nC at (0, 11 m), and — 5.5nC at (0, 8 m). Find the

net electric potential at (6 m, 8 m) in volt. Coulomb constant = k = 9 x 10° (SI), n =107

asnbl
Pl _ 5 k2 m
3 C V= q -
) /_g_.én — =4 4n(© K (-4 $xro
a1 = P w te— ,
(S A | " o ==
A° | § ! = 2.C &0
i A (- 310 Q'QK'D -
A 2 4 »I©
Sn€ -GS o
\/ _ 2. ')/g it
V ~ 6' ; é’ ue (7(-
| 7 VIIL Kirchhoff’s Rules. [no need to solve the equations]
Assign the unknown currents the circuit. % b2V 20 &+
1. Write down the junction rule equation using the — & | MWW
a351gned currents. I+ * 2X
\g= xr2] 2 px
= L\ 40 o9V
= — 1
2. Identify the low and high potentials for the resistors —+i F—-wwy———] : 7
and batteries. 4 g |
3. Write down the potential differences across the 1203122 vE
resistors in terms of the assigned currents and < 6V
resistances. lf 40, — 6Q
4. Write down the loop rule equation, for the top loop, == — _""’Z’""*‘""*_ =
and simplify. z z
249 = bt 5+ 127

]5, 5“_4,7\

P ———

5. Write down the loop rule equation, for the bottom loop, and simplify.

b+9= 4y +42 122 +b

A= 49" 2]




