AP Physics Fall 2013/Spring 2014
Test 16 — Electric Fields & Electric Potential

Name: /'( e%‘ |

Multiple Choice (Problems 1- 8) B 32 pts
Problem 9 B o 8 pts
Problem 10 o ~___ 10pts
Problem 11 - 10 pts
Problem 12 _ o 10 pts
Problem 13 o _ 8 pts
Problem 14 B _ . 12 pts
Problem 15 ' ) - 10 pts
Bonus o 18 pts
Total B o
- Constants

universal gas constant = 8.314 J mol™” K’ |

' Boltzmann constant = 1.38 x 10 J K"

| Stefan-Boltzman =5.67 x 10° Wm™ K™

| Avogadro’s number = 6.022 x 10* mol”

Charge on an electron = 1.6x10™" C
|

Mass of an electron =9.11 x 10~ kg

| Permittivity of free space = 8.85 x 10"* C*/(N*m”) __l
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1. The plates of a parallel plate capacitor are maintained at constant voltage
by a battery as they are pulled apart. During the process, the amount of

charge on the plates must ,
° g C::' C':;A C 9@6) ijvw-x o.5 63@3‘3"35 uﬂ

A. remain constant. A | |
Lo =c v

decrease.

C. increase.

D. either increase or decrease. There 1s no way to tell with the
information given.

2. A surface on which all points are at the same potential is referred to as

A. as a constant electric field surface.
B. an equivoltage surface.

C. a constant electric force surface.

an equipotential surface.

3. The energy acquired by a particle carrying a charge equal to that of a

proton as a result of moving through a potential difference of one volt is
referred to as

A. a farad.
@ an electron-volt.
C. acoulomb.

D. ajoule.
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4. Several electrons are placed on a hollow conducting sphere. They
become uniformly distributed on the sphere’s outer surface.
B. clump together on the sphere’s outer surface.

C. clump together on the sphere’s inner surtace.

D. become uniformly distributed on the sphere’s inner surface.

5. A dielectric material such as paper is placed between the plates of a
capacitor. What happens to the capacitance?

C - /‘( C/)H"‘ > Ca.i;*

A. becomes smaller.
B. no change.

@ becomes larger.

D. becomes infinite.

6. A charge of 60 uC 1s placed on a 15 uF capacitor. How much energy 1s
stored 1n the capacitor? |

A.40] B. 120 ] @120 n D. 240 pJ
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7. A cubic block of aluminum rests on a wooden table in a region where

a uniform electric field is directed straight upward. What can be said
concerning the charge on the block’s top surface?

-
’]‘ =
A. The top surface is charged positively. ﬂ_‘

P aad
B. The top surface is neutral.

C. The top surface is charged negatively

a The top surface’s charge cannot be determined without further | (
Information. /Uee/ ~/u /<f1c9rw /Tf 7/ € b/aC/c /5 C/l“‘/j(‘

8.  Anuncharged metal sphere is placed around a positive point charge as
shown below.

As compared to the case without the hollow sphere, the electric field
at point P directly above the hollow sphere has

A. diminished somewhat. B. diminished to zero.

C. increased somewhat. not changed.
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Spts 9.  Draw the electric field lines and equipotential surfaces for the
following charge distribution.
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10 pts 10. Two point charges (Q; =-3.00 uC and Q, =4.00 uC are located at the
vertices of a square with sides of length d = 40 cm.

Find the electric field at point P on the x-axis.
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10 pts 11. Two point charges (Q; =-3.00 uC and Q, =4.00 pC are located at the
vertices of a square with sides of length d =40 cm.
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10pts 12. Two point charges (Q; =-3.00 uC and Q, = 4.00 uC are located at the
vertices of a square with sides of length d = 40 cm.

How much work was done against the electric force in assembling this
charge distribution?
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Spts 13. In the figure below, three objects Oy, O,, and O; have the charges
-3.5 HA, 2.5 pC, and 4 pC respectively.
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What 1s the electric flux through the blue sphere A, of radius 10 cm?
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12 pts 14. A parallel plate capacitor has plates with area 1.5 x 10 m® separated
by 1.0 mm.

6 pts A.  What is the capacitor’s capacitance?

(= ¢,/

6 pts B.  When a 10 volt battery is connected to the capacitor what is the
magnitude of the electric field between the capacitor’s plates?
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10 pt 15. An electron is placed in a uniform electric field of 2500 N/C in
the positive x-direction.

6 pts A.  What is the magnitude of the force upon the electron?

F=q&

I~ =(/. éép/&"/é) (2, 5x/0 % /)

4 pts B.  What is the electron’s acceleration?
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BONUS PROBLEMS
8 pts 1.  Analpha particle (charge +2e, mass 6.64 x 10" kg) moves head-on at

a fixed gold nucleus (charge +79e). If the distance of closest approach

is 2x 10" m (i.e. location where alpha temporarily comes to rest),
what was the initial speed of the alpha particle?

UF = Ore /}

Uﬁ b—
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10 pts 2. A net charge of -8.0 nC is placed on a metal hollow sphere of inner
radius 40 cm and outer radius of 60 cm. A +3 .0 nC point charge
placed at the center of the sphere (origin) as shown below:

4 pts A.  Tell the location(s) and amount(s) of the charge on the sphere.
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2 pts B.  What is the magnitude of the electric field at a distance of 20 cm from
the center of the hollow sphere?

= /</ (?X/O /m/ﬁ)(zx/a
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2 pts C.  What is the magnitude of the electric field at a distance of 50 cm from
the center of the hollow sphere?

=
e

2 pts D.  What is the magnitude of the electric field at a distance of 70 cm from
the center of the hollow sphere?




