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character.  If there is a letter "o" in your NetID, be sure to mark the "o" circle and not the 

circle for the digit zero.  If and only if there is a hyphen "-" in your NetID, mark the 

hyphen circle at the bottom of the column.  When you have finished marking the circles 
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This Exam Booklet is Version A.  Mark the A circle in the TEST FORM box near the 

middle of your answer sheet. DO THIS NOW! 

 

 

Exam Grading Policy— 

 

The exam is worth a total of 99 points, composed of three types of questions. 

 

MC5: multiple-choice-five-answer questions, each worth 6 points.  

Partial credit will be granted as follows. 

 

(a) If you mark only one answer and it is the correct answer,  

you earn 6 points.  

(b) If you mark two answers, one of which is the correct answer,  

you earn 3 points.  

(c) If you mark three answers, one of which is the correct answer,  

you earn 2 points. 

(d) If you mark no answers, or more than three, you earn 0 points. 

 

 

MC3: multiple-choice-three-answer questions, each worth 3 points.  

No partial credit. 

 

(a) If you mark only one answer and it is the correct answer,  

you earn 3 points.  

(b) If you mark a wrong answer or no answers, you earn 0 points. 

 

  

MC2: multiple-choice-two-answer questions, each worth 2 points.  

No partial credit. 

 

(a) If you mark only one answer and it is the correct answer,  

you earn 2 points.  

(b) If you mark the wrong answer or neither answer, you earn 0 points. 

 

 

Some helpful information: 

 A reminder about prefixes: p (pico) = 10
-12

; n (nano) = 10
-9

;  (micro) = 10
-6

; 

m (milli) = 10
-3

; k (kilo) = 10
+3

; M or Meg (mega) = 10
+6

; G or Gig (giga) = 10
+9

.    

 

 

 

 



PHYS 102 Exams

1)

2)

3)

Hour Exam 1 (A)

The next three questions pertain to the situation described below.

A positive and a negative charge have mass 0.4 kg and are fixed in position along the x-axis separated by a
distance d=0.2 m as shown in below.

Q1=8.2 × 10-6 Coulombs

Q2=-1.64 × 10-5 Coulombs
d =0.2 m
m =0.4 kg

If charge Q2 is released from rest, how fast will it be moving when it is a distance d/4 from charge Q1?

11 m/sa.
12.3 m/sb.
5.5 m/sc.
9.53 m/sd.
0 m/se.

In which region(s) is there a point on the x-axis where the electric field due to the two charges is zero?

Region A onlya.
Region A and B.b.
Region B only.c.

In which region(s) is there a point on the x-axis where the electric potential due to the two charges is zero?

Region B only.a.
Region A only.b.
Regions A and B.c.
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This is an energy conservation problem.
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Initial potential energy: U0 = kQ1Q2/d,  initial kinetic energy: K0 = 0.
Final potential: U1= kQ1Q2/(d/4), K1 = mv^2/2.
The conservation of energy implies
	kQ1Q2/d = mv^2/2 + 4kQ1Q2/d
so mv^2/2 = -3kQ1Q2/d -> v^2 = 2x3(9x10^9)(8.2x10^{-6})(1.64x10^{-5})/(0.2 x 0.4)
	= 9077 x 10^{9-11} = (9.527)^2
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Therefore there is a zero equipotential contour around the + charge.
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The next three questions pertain to the situation described below.

Three charges are fixed in position as shown in below. Note, charges Q1 and Q3 are positive, charge Q2 is
negative.

Q1=2.4 × 10-6 Coulombs

Q2=-4.8 × 10-6 Coulombs

Q3=2.4 × 10-6Coulombs

What is the x component of the force on charge Q1 due to the other two charges?

F1x = -0.0236 Na.
F1x = 0.00116 Nb.
F1x = 0.00232 Nc.
F1x = 0.00259 Nd.
F1x = -0.0259 Ne.

What is the y component of the force on charge Q1 due to the other two charges?

F1y = 0.0233 Na.
F1y = -0.0233 Nb.
F1y = 0.0224 Nc.
F1y = -0.0282 Nd.
F1y = 0.0248 Ne.

How much work does the electric field do,when the charges are brought from infinitely far away, to their
location in the figure.

WE = -0.0143 Ja.
WE = -0.0662 Jb.
WE = 0.0662 Jc.
WE = 0.0143 Jd.
WE = 0 Je.
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This is only due to Q3.
x comp of F13 = [ kQ3Q1/(2^2 + 4^2) ] x (4/¥sqrt{2^2+4^2})
		= [(9x10^9)(2.4x10^{-6})(2.4x10^{-6})/20] x (2/¥sqrt{5})
		= 2.318 x 10^{9-12} N
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Q3 and Q2 may be considered separately.
y comp of F13 = -[kQ3Q1/20] x (2/¥sqrt{20}) = -2.318x10^{-3} x (1/2)
y comp of F12 = [kQ2Q1/2^2] = (9x10^9)(4.8x10^{-6})(2.4x10^{-6})/4
		= 25.9 x 10^{9-12} = 25.9 x10^{-3}
Adding these F1y = 24.75 x 10^{-3} N
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The potential energy stored in the configuration is
kQ1Q2/2 + kQ2Q3/4 + kQ3Q1/¥sqrt{20}
= (9x10^9)(10^{-12})(-2.4x4.8/2 -4.8x2.4/4 + 2.4x2.4/¥sqrt{20})
= 9x10^{-3}(-5.76 - 2.88 +1.31) =  -66 x 10^{-3} J
Thus, we must get 0.066 J by assembling the charges.  That is, our work expenditure is -0.066 J.  Therefore, the field does + 0.066 J (by convention).
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The next two questions pertain to the situation described below.

The figure below shows the field lines due to two unknown point charges.

Compare the magnitude of the two charges.

|Q1| < |Q2|a.
∣Q1| > |Q2|b.
|Q1| = |Q2|c.

Compare the magnitude of the electric field at points A and B.

|EA| > |EB|a.
|EA| = |EB|b.
|EA| < |EB|c.
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The next three questions pertain to the situation described below.

Consider the circuit shown below.

What is the resistance of resistor R4?

R4 = 5 a.
R4 = 10 b.
There is no value of R4 for which IV = 2 A.c.
R4 = 20 d.
R4 = 2 e.

Which of the following equations is a valid application of Kirchhoff's current law?

Ix + Iy = Iza.
Iz = Iw -Ivb.
Iy + Iw + Iv - Ix = 0c.

Which of the following equations is NOT a valid application of Kirchhoff's voltage law?

εA + εB -IxR1 -IzR3 = 0a.
εB -IyR2 -IzR3 = 0b.
εA -IxR1 -IyR2 = 0c.

Ω
Ω

Ω
Ω
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The best method is to use the loop current approach.
If we go around the loop we come back to the same
potential.
     Let us start from A along the loop:
-E_B - R5 Iv + 80 - R4 Iv = 0
or
-20 -40 + 80 -2R4 =0   20 = 2R4  -> R4 = 10 ohm.
Another approach:
60 = (R4 + R5) Iv = 2R4 + 40.
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At B: Iz = Iv + Iw.
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The next four questions pertain to the situation described below.

Consider the circuit shown below. Initially, both switches are open and the capacitor has been charged to 10
Volts.

At time t=0 switch B is closed (switch A remains open).

What is the current through resister R3 just after the switch B is closed?

I3 = 1.5 A.a.
I3 = 0.5 A.b.
I3 = 2.5 A.c.

Which of the following plots best represents the voltage V2 across resistor 2 starting just after switch B is
closed? (Be careful image is above answer choice)

a.

b.

c.

5

yoshioono
Pencil

yoshioono
Typewritten Text
Initially C provides 10 V across R2 + R3 = 20 omega

yoshioono
Typewritten Text
Initially, 5 V across R2.
Eventually, zero V.

yoshioono
Pencil

yoshioono
Typewritten Text

yoshioono
Typewritten Text

yoshioono
Typewritten Text

yoshioono
Typewritten Text

yoshioono
Typewritten Text

yoshioono
Typewritten Text

yoshioono
Typewritten Text

yoshioono
Typewritten Text



14)

15)

Figure repeated from previous page
Consider the circuit shown below. Initially, both switches are open and the capacitor has been charged to

10 Volts. At time t=0 switch B is closed (switch A remains open).

If it takes 12 s for the charge on the capacitor to drop the 1/2 of its initial value, what is the capacitance of
the capacitor C?

C = 1631 nFa.
C = 493 nFb.
C = 3370 nFc.
C = 866 nFd.
C = 215 nFe.

After a very long time, switch A is closed. Switch B remains closed. What is the magnitude of the current
I1 through resistor R1 immediately after switch A is closed?

I1 = 0.567 Aa.
I1 = 0.165 Ab.
I1 = 0.202 Ac.
I1 = 0.446 Ad.
I1 = 0.930 Ae.

μ
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The next three questions pertain to the situation described below.

A parallel plate capacitor consists of two metal plates with an area A = 542 mm2 separated by a distance d =
0.36 mm. The capacitor is connected to a 9 volt battery as shown above.

What is the charge Q on the capacitor?

Q = 0.539 nCa.
Q = 1.08 nCb.
Q = 120 nCc.
Q = 0.12 nCd.

Q = 1.2 × 10-4 nCe.

If the plates are pulled slightly further apart (increasing d) the magnitude of the electric field between
the plates

decreases.a.
remains the same.b.
increases.c.

If a dialectric of dialectric strength κ is placed between the plates, how will the charge on the capacitor
change?

decrease by a factor of κ.a.
Stay the same.b.
Increase by a factor of κ.c.
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  = (8.85 x 10^{-12}) (542 x 10^{-6})/(0.36 x 10^{-3})
  = 13324 x 10^{-12 -6 +3} =1.33 x 10^{-11} F
Q = CV = 1.20 x 10^{-10} C
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The next four questions pertain to the situation described below.

Seven identical capacitors with capacitance C = 8.5 nF are connected to a 12 Volt battery as shown in the
figure above.

Capacitors C3 and C6 are connected

in parallel.a.
in series.b.
neither in series nor in parallel.c.

Compare the magnitude of the voltage across capacitor C1 with the magnitude of the voltage across
capacitor C7

V1 = V7a.
V1 > V7b.
V1 < V7c.

What is the equivalent capacitance of the network of seven capacitors?

Ceq = 9.92 nFa.
Ceq = 9.07 nFb.
Ceq = 23.8 nFc.
Ceq = 3.04 nFd.
Ceq = 1.21 nFe.

What is the voltage across capacitor C2?

V2 = 3.4 Voltsa.
V2 = 4 Voltsb.
V2 = 0.85 Voltsc.
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The next two questions pertain to the situation described below.

A student decides to build some resistors using rectangular blocks of calcium (  =3.36 × 10-8 Ω m) and

tungsten (  =5.6 × 10-8 Ω m). The dimensions of the blocks are identical with a length L = 0.12 m, and cross

section A = 2.25 × 10-4 m2. Resistor 1 is created from a single block of calcium. Resistor 2 is created by
attaching a block of calcium to a block of tungston as shown in the figure above.

Compare the resistance of the two resistors.

R1 = R2a.
R1 > R2b.
R1 < R2c.

What is the resistance of resistor 2?

R2 = 1.12 × 10-5 a.

R2 = 4.78 × 10-5 b.

R2 = 2.39 × 10-5 c.

ρ

ρ

Ω

Ω

Ω
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  = 1.12 x 10^{-5} ohm.
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Mechanics: 
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Electrostatics: 
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Capacitance: 
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Resistance: 
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Induction and inductance: 
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AC circuits and transformers: 
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Electromagnetic waves: 
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Reflection and refraction: 
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Interference and diffraction:  
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Quantum mechanics: 

λ

hc
hfE   

p

h
λ   

Blackbody radiation: KmTλmax  310898.2  Photoelectric effect: 0.. WhfEK   

2


 xpx  

π

h

2
  

 
Bohr atom:  λnrπ n 2  3,2,1n  nrmvL nnn   
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Z

n
m

Z

n

mke
rn

2
11

2

2

2

)1029.5( 










  

2

2

2

2

2

42

)6.13(
2 n

Z
eV

n

Zemk
En 











 











 

22
217 11

)10097.1(
1

if nn
Zm

λ
 

Quantum atom:   )1( L  mLz   

 
Nuclear physics and radioactive decay: 

NZA   3/115 )102.1( Amr   2
0 mcE   

Nλ
t

N





 2/12)( 00
Tttλ NeNtN    

λλ
T

693.02ln
2/1   

 
Special relativity: 

0tγt   
γ

L
L 0  

2

2

1

1

c

v
γ



  

Constants and unit conversions: 

2/8.9 smg   Ce 191060.1   

2212
0 /1085.8 NmCε   229

0

/1099.8
4

1
CNm

πε
k   AmTπμ /104 7

0    

sm
με

c /103
1 8

00

  sJh  3410626.6  eVnmhc 1240  

JeV 191060.11   MeVkgmproton 9381067.1 27    keVkgmelectron 5111011.9 31    

 
 
 

SI Prefixes 
Power Prefix Symbol

109 giga G 
106 mega M 
103 kilo k 
100 — — 
10–3 milli m 
10–6 micro μ 
10–9 nano n 
10–12 pico p 

 

yoshioono
Pencil
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1. d 
2. a 
3. c 
4. c 
5. e 
6. c 
7. b 
8. c 
9. b 
10. c 
11. b 
12. b 
13. a 
14. d 
15. a 
16. cd 
17. a 
18. c 
19. b 
20. a 
21. d 
22. a 
23. b 
24. a 
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