Apr15s

Get clickers

FINAL EXAM INFO:

Wednesday, April 22" from 12:00-1:50 in this room
Practice exam on website

Please don’t spill on computers!!!

Discussion: Sparks in the air
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Q13.4b

An alpha particle (He*2) is placed at
location B. What is the direction of
the force on the alpha particle?
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F.Q13.4c

N A chloride ion (CI) is placed at
(_3/ F- location C. What is the direction of
/ the force on the chloride ion?
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Q13.4f Think carefully

What is the direction of the net electric

@‘@""&;;;"""'ﬁ“ field at Iocationr A?
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Q14.3c

A positive point charge causes a neutral 1
molecule to polarize, as shown below. What is 8 2
the direction of the electric force on the point \ /
charge, due to the induced dipole? e
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Q14.4h A solid plastic ball has negative charge uniformly spread over its surface.
Remember that the electric field inside a uniformly charged sphere,

due to the charges on the sphere, is zero.

Which diagram best shows the polarization of molecules insimu?
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Which arrow best represents the
electric field at the "x"?

Q15.W}e_le:¢ri{fjeld inside a rge%citor is shown at left.
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Q15.7b Think carefully

A negatively charged-hbllow plastic sphere is 1

near a negatively charged plastic rod. What is the 8 2
direction of the net electric field at location P, \ /
inside the sphere? e
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Q16.1a A proton enters a capacitor through a tiny hole. System: everything

Which is true?

M, - A)AK=0and AU=0
N || B)AK<0andAU>0
HPNE i AK >0 and AU < 0
SRR S5 5 > W S - @ and A
+ : ) AK>0 and AU > 0
N - | E)AK<0and AU<0
: )




Q16.1b An electron enters a capacitor through a tiny hole. System: everything

Which is true?
™ A)AK=0and AU =0

@Ammnmwo
) AK> 0 and AU < 0
D) AK>0and AU>0
E) AK < 0 and AU< 0
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Q16.3c The electric field is uniform in this region. Bis at< 0, 0, 0> m.
Cisat<0,-2,0>m. E=<-200,-300, 0> N/C
What is AV along a path from B to C?

A) 0V
A B B) -300V
C) 500V
E ~600 V
%( -




Without the metal slab, Ve = Vawas -1000 volts.
Then a metal slab was inserted into the
capacitor.

Now AV = VB —VA=

A) +1000 volts
B) +500 volts

(CI=500 volts>
D) ~1000 volts

E) Not enough information to tell

In a capacitor E = (Q/A)/eo

AV =NES



Originally AV was —1000 volts. A plastic
slab is inserted into the capacitor.
Now AV =Vg—Va=

between -500 and —1000 v
B. between +500 and+ 1000 volts
C. -500 volts
D. +500 volts
E. not enough information to tell




Q17.7¢

—
Direction of magnetic field at the @,) )
observation location? ) —z
C) zero Yy
(conventional current] .
; A magnitude
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Q17.7¢

Top view, looking down on the table: | The compass deflects 12 degrees
West. What is the magnitude of the

North magnetic field made by the moving
0 electrons in the wire?
\ \1 A) 9.4e-5 tesla
\ B) 2.0e-5 tesla
/ Q)2 esla
) 4.3e-6 tesla

Horiz. component of Earth’s
magnetic field: 2e—5 tesla

Rooe = Do 28



Q17.8a Direction of magnetic field at location A (in plane of square loop)?

C) zero magnitude
P
[l % |irs

)r% @WJ’ Wf QaBL



Q17.8b Direction of magnetic field at location B?

A) +x
T:..:»—hn-w«fluilr"f' B) —X
. C)+z

~Z
l X X % %magnitude




(Q18.2d Steady state electron current in thick wire vs. electron current in thin wire?

A) 11>1,

) i1 =13
1 <1y

D) Not enough information




Q18.3b Wires made of same material.
Drift speed of electrons in thick wire vs. drift speed of electrons in thin wire?

A)vi=v,
B) V=V

! ! I o! enough information




Q18.8a

Current conservation (node) eqn:

A) i =2%,

B) 2l| = ig

C]

D) 11 = (AJ/A)* 1z

E) None of the above




Q18.8b

Wires made of same material Energy conservation (loop) eqn:

A) +emf — E*(2L, +L,) =0
B) temf+ E*(2L, +L,)=0
+emf— 2E|L — E2L2 =
Ly —E;Ly=0
E) None of the above




Q18.8¢

Wires made of different materials, but
same cross-sectional areas

L Lo
u, u,

Energy conservation (loop) eqn:

) temf + E\L; + E;
C)+emf—E*(L, +L,) =0
D) temf+ E*(L,; +L,)=0
E) None of the above




Q19.11a

What is the conductivity of copper?

Copper has 8e28 electrons/m? A) 2.84e12 Am%/(Vim)
and the mobility is 4.5e-3 m/s / N/C. B) 3.6e26 Am-?/(V/m)
-

12166 AmZ(V/m)

0 =l nu




Q19.11b

How much higher is the conductivity of copper
than that of nichrome?

Neopper = 8.0€28 electrons/m3
Nnichrome = 9.028 electrons/m?
Ucopper = 4.5€-3 m/s / N/C
Unichmme = 76-5 ml"S Jlr NJIIC

B) Geopper = 1.75€-2 Grictrome
C) Geopper = 72 Ghichrome
D) Geopper = 100 Gricarome
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Q19.11c

Many commercial resistors are made of

carbon, which has a very low conductivity, A)1m
Gearvon = 384 Am2/(V/m). A5 mm long carbon | B) 10 mm
resistor with a cross-sectional area of 0.1 mmz (_C) 10m
has a resistance of about 1.7 ohms. How long Am
would a copper wire of the same diameter have

to be to obtain the same resistance?

(Gwpper =5.8e7 (Qm)ﬂ

-




Q19.13a
What is the definition of power of any element in an electrical circuit?

. the current through the element divided by the voltage across it
the product of the current through and the voltage across the element
C. the voltage across the element squared
D. the resistance of the element times the voltage across it



Q19.14e

For a real (non-ideal) battery, AV, .. =emf—r,

battery internal
AV, emf.

battery =

1, not simply

When a thick copper wire is placed across a fresh 1.5 V alkaline
battery (a “short circuit’), the current is about 6 A. What is the
internal resistance of the battery?

(Hint: what is the approximate potential difference across the
battery, or along the wire, in this situation?)

O".'_ Z‘.Moa - ‘fr‘m I




Q19.16a Capacitor initially uncharged. Which graph shows the magnitude of the
POTENTIAL DIFFERENCE across the CAPACITOR while CHARGING?
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Q19.16b Capacitor initially uncharged. Which graph shows the magnitude of the
POTENTIAL DIFFERENCE across the LIGHT BULB FILAMENT while CHARGING?

.-,/ [ @




Q20.1d A proton moving in the +y direction experiences a magnetic force in the -x
direction.

<l

What is the direction of conventional
current in the wire?

wire

P

D) -y
)1=0
8 D) Not enough information

O




Q20.4d

L W W
¥

If mobile charges are negative, sign of
voltmeter reading?

(Voltmeter reads positive if + lead is
connected to higher potential location)

A. positive
@
. Zero




Q20.8a

Cyan: applied magnetic field.
Green: conventional current

Direction of magnetic torque?

A) +z (counter-clockwise)
%—’E@

/ zero magnitude

D) my answer doesn't match any of

the above




Q22.2d A bar magnet falls through a long aluminum tube.

——

Consider a circular path around
the tube above the falling magnet.
What is the direction of —dB/dt?

A) + )

~B)
C) zero magnitude




Q22.2¢ A bar magnet falls through a long aluminum tube.

——

What is the direction of
conventional current at the
location shown, as seen from
above? e
—_—

clockwise
B) counter-clockwise
C) zero magnitude




Q23.2h

A pulse of electromagnetic radiation

is detected at location A. In the pulse, A) +y

the electric field is in the —x direction ("B) —y

and the magnetic field is in the —z +z
direction. D) -z

E) No direction

What is the direction of propagation

of this pulse of radiation?
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Q23.3g

N

2
/] I .
A proton is briefly accelerated in

the direction shown.

omething else

What is the direction of the radiative
electric field that will be detected at

location A?
1

"

7 4—— —p 3
5
9 zero magnitude
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Q23.6b

In which
situation
will the bulb
light?

A)A

B)B

C) Both
D) Neither







