Physics 2306 Exam 2 (Arsenault) Spring 2006

Name k = Y Student ID

Check your (CRN) section number (- 2 points if not checked):

14291 (8:00 - 8:50
14288 |9:05 - 9:55
14296 {10:10-11:00
14295 |11:15 - 12:05

Students may also use their own two sided 8.5” x 11” formula sheet in
addition to the formula sheet that is on the last page of this.
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For problems 1-4. The figure below shows equipotential lines with the
corresponding potentials labeled (-10V to 20V). The corresponding electric
field vectors lie in the plane of the paper. You are to assume that the
potential is varying smoothly in the x-y plane.

1. Out of all the labeled points, which point has the electric field with the
largest magnitude.

1A 6 |F

2 B 7 |G

3.C 8 |H

4 |D 9 1 .

5 |E 10(] AV s | arse
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2. Out of all the labeled points, which point has the electric field with the
smallest magnitude.
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3. If the equipotential lines with potentials 10V and 20V intersect the positive
x-axis at positions that are 25mm apart, what is the magnitude of the electric
field at the point labeled A?

£ T - AV jov. 1oV

x A&»?@ - 2 G Wi L 25 HEe T
'1025V/m |6 25V/m . 9
2104V/m |7 |40V/m Mmgf@/)jijﬁ} = =400 45 o
325V/m |8 250 V/m T oy

w | 5& - ﬂgwg;a:ﬁ

4 |4 V/m 9 400 v/m Ey = AV . o El = %> "L 7
5 20V/m 10 2000 V/m aY '

4. What is the direction of the electric field at the point labeled H?

A
- J

1 |x direction 6 |45°up from -x

2 |-x direction 7 | out of the paper

3 |y direction 8 into the paper

4 |-y diréa?@ 9 | cannot be determinedﬁ

5 |45° up from +x 10 |45° down from +x

5. A copper and an iron wire with the same length, L/2, and cross-sectional
area, A, are joined in series to form one long wire of total length L. The
resistivity of the copper is 1.6x10® Qm, and the resistivity of the iron is
9.6x108 Qm. If the potential difference of Vo = 2.8V is imposed across the
opposite ends, then the potential difference between the ends of the copper
is:
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6,7 Consider the following circuit.

I1=? sz:?

- NN\ ho2sa

Tl / Tra

6. Find I,
1 ]0.02A 6 |-0.02 A
2 10.05A 7 |-0.05A “ ;
3/025AY |8 -0.25A kvi() = 1V -I,R, =0
405 A 9 -05A - L= iﬁ;{w A 5 25A
54 A 10 -4 A ' 2 o S
7. Find R,
y / ¢ Q\ %2 . %: *\!j
11040 6 |50 KV@»@ ﬁ@ Q2 = 5?"}/}?%; »g,;,
2 10 7 1200 |
o fa ey e N R e % v
3120 8 1009 = (085 () 2
dee
4130 9 |200Q \
£ e %
% { bl et ki
€ 40>  |10]400 0 ) K 5 A
po——

8. A steady current, of 2 amps, flows through a long wire in the z-direction at
the x-y position x= 10 cm, y= 10 cm (10 cm, 10 cm). Another steady current,
of 2 amps, flows through a long wire in the negative z-direction at the x-y

position x= 0 cm, y= 0 cm (0,0). What is the magnitude of the magnetic field

from these two currents at position x= 10 cm, y= 0 cm (10 cm, 0)? po=4nx
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202x10°T |7 [1.77x10°T ' . ;’M s {a!;}}
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9,10

2KkQ

— 2mF — 3V

9. The 2mF capacitor has no charge on it before the switch is closed. What is
the current through the 1kQ resistor at the instant the switch is closed?

Acts [tke this Ik ;ﬁ?’fﬁv

j RO

111 mA 6 [3mA )
2 110 mA 7 130 mA
3 1A 8 |3A
4]10A 9 |30A

5 1kA 10 3kA

10. What is the current through the 1kQ resistor a long time after the switch
is thrown? (

1K
iy e A v : i}
ﬁ e T4 ggi&gi I — };_Mm - %V«}}
Jx W% 1V 9 fe S

. W"’"‘”“\.\

1 1mA§ 6 |3mA

2 10 mA 7 |30 mA

311A 8 |3A

4 10 A 9 [30A

5 1kA 10 3kA
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11,12. An electron has a speed of 1.4 x 10° m/s, interacting with a uniform
magnetic field, moves in a circular orbit with a diameter of 10 cm, as shown
above. The z-direction is out of the paper.

me=9.11x10%kg e=1.6x10"C

11. What is the direction of the uniform magnetic field?

1 |x direction 6 |-z direction}
2 |y direction 7 T

3 |-x direction |8

4 |-y direction |9

5 |z direction 10

12. What is the magnitude of this uniform magnetic field?

e o . — e
F = meY - evDB =y meV = ebr
r A "
L % (o )
. - i@% é *,Wf o o ‘ ——
7
~ Lg9%zs R le T
1 8x10°T |6 |0
@ /1.6 x10°T )7 |3.0x10°T
38x10°T |8 |2.0x10°T
418 x102T |9 |3140T
50.8T 10 6270 T
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13. fg‘ Fg i \ | ;

® = 4 yxxE

A proton is moving

LULULL 1O 1liw vV Ll.v < e 3 ; ; LA
is directed down and has a magmtude of 10 V/m The magmtude and
direction of a the magnetic field that will allow the proton to pass through the

field region without deflection is:
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Fe = Fg b= B = 108 _ o Vs
woses, & v e o . P e e N
= QE = evVeé =7 vV X1 T
- 2 T

0.5 T into the paper ( 6 |2Tintothe paper/)}*
7
8
9

0.5 T out of the paper 2 T out of the paper
0.5 T upward 2 T upward
0.5 T down 2 T down

0.2 T out of the paper |10|3 T upward

Gl W N =

14. The resistance of a galvanometer coil is 10Q, and the current required for
full-scale deflection is 0.05A. What shunt resistor can we use to make this
into an ammeter that can measure 1A with a full scale deflection?

oLy = 0,074
AN £

T = |A-004 = SASA
g

"
= %jﬁ igf??%ﬁ é 0.05h)
Ren ™5 = —"g¢A

J=1 r.
— 50 P e 7 6EN
010 6 0830 = %’& Jo > 0.5 1
0.5a 7 10.95Q
‘0.535“:} 8 l1a
0.62 Q 9 1200
0.72 & 10| 1000

P
O] | W N =
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A thin, 50 cm long conducting bar with mass 750g rests on two conducting
supports in a uniform 1Tesla magnetic field, as shown above. A battery and a
25Q resistor are in series with the supports. The conducting bar completes

the circuit, so long as it touches the two conducting supports.
What is the largest voltage that the battery can have without having the
conducting bar lift off its contacts?

_—
1,368V 6 |100V ;
2 137.5V 7 184V
3146V 8 1368V

R
4175V 9 |817V
5192V 10 11470V
16.

The circuit shown is in steady state. What is the voltage across the 6uF

capacitor?
= 8
-
W
1o 6 |6V
2 2V 7 lsv
33V 8 9V
44v‘§ 9 |12V
55V 10 |15V
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17-19 A parallel plate capacitor (with no dielectric) is charged to Vi=12 volts
and has a charge of 3 nC (3x10° C) on it.

17. What is the capacitance, C, of this capacitor?

Q - g -l
11 x10°F [6 |1x10°F v
2[2.5x10" F)7 |2.5x10°F g
3 1x10°F |8 |3.6x10°F = 2. IR
4]2.5x10°F |9 |4.0x10°F
5/3.6x10° F |10 | 6x10°F

18. With no source attached the plates of the capacitor are changed to twice
their original separation. In this process no charge is transfered to or from
the capacitor. What is the potential, V2, on the capacitor after this is done?

Qmﬁﬁwﬁm ﬁyﬂ&% \/g;&;m

d c
110 6 |8V TS S i 5
\V C, | C. A
2|1V 7 112V v, e -2 f
32V 8 |18V . s N = 2 HV
43V (9 [24V> = V= V==
54V 10 48V Py

19. A mica dielectric, with K=5, is inserted between the plates of the
capacitor. This dielectric only fills half of the space of the gap of the
capacitor and has the same surface area as the parallel plates. What is the
potential, V3, on the capacitor now?

- C, Ca
- e}ﬁgwé““ém

1.0 6 |24V -
2012V 7 |36V vV = <
310V 8 40V
4112V 9 |72V
5 14.4\7} 10 |120 Vv
\%%WM
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3V

5

hs

3Q

120

0Q

24Q

Find the current that is going through the 3Q resistor.

1 1o 6 |6A
M

2 0.2A"‘} 7 |7.2a

3 033A |8 |10A

4]06A 9 [20A

5|5A 10 |24 A

10

i = Ll




Chapter 15
Lo = FuEt gy = \/; Power = F,(z,t)v,(z,t) Pa = %\/E_MQAQ

h-3 y(@, 1) = Ay sin(kz) cos(wt)

Chapter 16

p(x,t):—B%%%Q Pmax = BEA v = —f— v = lﬁ—f

Tielvin = 1o +273.15 v = \/% I = (plz,t)v,(z,t)), I=3iypBw?A?

(3 = (10dB) log £- Io=10"2% foes = fo—fo fr= “;15; s
Chapter 21

F=plagl = Llnel o 58510712 k=898 x 10985 B = %7
p =dq F:ﬁxE U—~pE
Chapter 22 L

bp=[E-dA §E dA= e
Chapter 23

Vet —AV=V,-Vi= [[E-d E=-(i% +i% +k¥)

Chapter 24
O:T/%; Cl‘za%—f—al;—i—al;—i—... Cpara11e1201+02+03+... U:%CVQZ%QV

u=1eE? C=KC u=1KeE? FKE . dA = Qenloteee
Chapter 25

[=% =nlglvA  J=ngls p=5% p(T) = poll +a(T —Tp)

V=IR R=2  Vy=&—Ir P=Vyl

R‘esistor = ab—[ - IQR

Chapter 26

Rg=Ri+Ry+Rs+.. ==y +5 +t+- KCRYI=0 KVR V=0
Vo=12% go(t) =CE(1—e YRO) i=%

Chapter 27

F_quxB bp=[B-dA §B.dA=0 R=7p%  F=IxB

dF =Idix B p=1IA F=igxB U=-fi B
Chapter 28

B = Zf, qz;>2<r dB O Idlxr Bstraightvvire = gﬁ%



