Phys132 Spring 2007  Name: So/ufions
Quiz 1 Score: ___/100 Class Time: 9am or 12pm

1 Part 1: Conceptual Problems (4 points each)

Circle the letter of your answer for each problem.

1. The fundamental force underlying all chemical reactions is...
(a) gravitational. ’

(b) nuclear.
(c) centripetal.
electrical.
{e) none of these.
9. If an atom has become a positive ion, it has
(a) gained a proton or protons.
(b) gained an electron or electrons.
(c) lost a proton or protons.
d))lost an electron or electrons.

3. The unit of electric charge, the coulomb, is the magnitude of the charge on

(a) one electrom. / e = /6x IO"'? c
(b) 1.6 x 10~ electrons. 8
6.25 x 10 electrons. / C = €25%x10'° &
4. The electrical force between charges is strongest when the charges are

@ close together.
b) far apart.

(c) the electric force is constant everywhere.

5. Rub electrons from a glass rod with a piece of silk and the glass rod becomes
(a) negatively charged.

positively charge.

6. Hold a negatively-charged balloon near a neutral wall and the balloon sticks as the wall becomes
polarized. This means
(a) The wall becomes positively charged, thus attracting the negative balloon.

Negative charges in the wall shift away from the surface, so the balloon is more attracted to the
positive charges that are closer.

(c) Because the balloon is negative, it can only be affected by the positive charges in the wall.
(d) Because the wall is nentral, only the gravitational attraction matters, and the balloon sticks.

7. Electric potential, measured in volts, is the ratio of electric energy to amount of electric

(a) current. _ EPE _ E/ec?lf-;c Enef"y
(b) resistance. v oy Q 5 = ——C. 4 Ll
| erge

charge.
(d) voltage.

(e) none of these.

8. When the distance between two charges is doubled, the electrical force between the charges
(a) is increased by a factor of 4.

(b) doubles. ):_—:: A ___?’ ] 2"

c) is reduced by 1/2. /' 2z
is reduced by 1/4.

(e) none of these.



Part 1 Continued. Name: ,fo/,,,jz,—o,,;

9. To say that electric charge is conserved means that no case has ever been found where
(a) the total charge on an object has changed.

(b) there is a net negative charge in a lab. Clq,ye ,,./y MOV&.S:

(c) the total amount of charge on an object has increased.

@ net charge has been created or destroyed.
e) none of these.

10. The direction of an electric field is the direction of the force that it would exert on
(a) a neutron.
(b) an electron.
(c) an atom.
a proton.
(e) a molecule.

11. If you use 10 J of work to push a +2 coulomb charge into an electric field, its voltage with respect to

its starting position is PE (o}
less than 10 V. V: Q_E_'_ = J\J— ’:'_‘\S- V

) 10 V. R T2
(c) more than 10 V. '

12. The electric field inside an uncharged solid metal ball is zero. If the ball is given a negative charge, the
electric field inside the ball will be

(a) less than zero. E - ,’4 :l;?&.. con g/q&?lOI‘
®

ZE€TOo.

greater than zero.

13. A proton and an electron are placed in the same electric field. Which undergoes the greater accelera-
tion? [
electron =me
(6) proton F o5 Ale S8me Mmeg.

(c) both accelerate equally </ .
(d) neither accelerates ”m QF é/c-:z yon /-5 m Q//e/\.

14. A dielectric capacitor has a capacitance of 16 uF and a dielectric with &, = 5. If the dielectric is
replaced by one with x¢ = 20, what will the new capacitance be?

(a) 4 pF K=z C=165aF
(b) 16 uF M K Co= /{/J‘ /P

(c) 32 uF
D)ot uF K=20 C = 20-6/5= 6'4/) :
15. All objects seek out regions of low potential energy. The electric potential that an electron prefers
would therefore be

@—
@ high electric potential. ”{?074'[/6 d Qrge,

b) zero electric potential.
(c) low electric potential.

16. A capacitor with a capacitance of C has a voltage of V. If the voltage across the capacitor is doubled,

the capacitance C —
(a) doubles. Z =< \/

(b) is decreased by 1/2. Onlf 2 g V 640"32 .

stays the same.
d) can’t be determined with the information given.



2 . Parallel Plate Capacitor Name: .ﬂ:/a 74'@/15
X

(18 Points) An electron is released from rest in the middle of a parallel [+ 1
plate capacitor. The charge per unit area on each plate of the capacitor " : _
is 0 = 1.8 x 1077 C and the plates are separated by a distance of 1.5 x ¢
1072 m. m* ! —_— o —
A. Toward which plate r negative) will the electron move? H =
-——_————-—;
s E! ul

B. What is the electric field inside this capacitor? (Include the direction.)

S )8x1w0”T Gim? y N
1 E= g = = 2.03x 19
© T /C

N n*
2 To Fhe I*"QK‘?L.

C. What is the force on the electron? (Include the direction.)
= )= E
= 2
| “ fo He ~xgdt
19 o Me
2(4’;'/") = é/-{X'Q I C)</2'O3X, ©

p'4
~ 225x0 % N fo He FT

D. What is the potential difference of the capacitor?

V= EJd = (Z.OBX/Oq“g‘/Q(A{X’Onz’".)
L{ - 3048 V L-¥

m



3 Gauss’s Law Name: 5?/447[.'0/)3

At the center of the shell is a point charge ¢; = 3 uC.

A. Use Gauss's Law (draw your Gaussian surface as a dashed
line on the figure to the right) to find the flur @ leav-

- 1s ing a sphere of radius R; = 0.10m. Then, find the elec-
PO"‘ tric field E at the distance R; = 0.10m from the cen-
ter.

3 Qencz +3-O/" C i
2
3 - J.39x Io‘r -é/&-f-"——
; E=2.70x )0 d N/c, Oh¥wq»«ol
Zne 3.0;:!0" <

s N
= 2L 22—y = 339x)0 Z-m?

e T & 8Exi0 T

& 339405 Nm> <N/
v - — < -~ 2.79X1°  /c
5-./4::@/ .- A 0. 126 m2

4=mR*= gi(ar)’ = Ql/28m*

B. Use Gauss’s Law (draw your Gaussian surface as a dashed
line on the figure to the right) to find the flur @ leav-
ing a sphere of radius R, = 0.50m. Then, find the elec-
tric field E at the distance Ry = 0.50m from the cen-/

ter. ’6{5_/ c A//& Ab?“ C‘qna.z_f |

Qenc:
': Nm? arée. enclo“‘/‘

1
z o =508 xR
= - c
3 E="" [&62x 105 % [4»65 means ’a u/qm/") \

-6 ’
<
Q&ne -4$X10 ‘ kY @z -
Z = - -z ¢t = ~5o¥xio
f 3 8. &S X107 5y <
2
A= 4TR= 4 (o.cx)™< 3/9 m
3 /Vm" - N

& ~ -STo8x)0” T ,-/.6‘2,(,05

N
’ n - U - - = C
E/}f_g . E= A I m*




