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Electrostatics Review Package

1. Which diagram shows the electric field near a negative point charge?

A. B.

2. Which pair of values will cause the greatest deflection of an electron beam in a cathode

ray tube? J, ol
ACCELERATING VOLTAGE | DEFLECﬁON ’(PIATE) VOLTAGE
A 400V 20V
B% 00V AV
K 800V 20V
D. 800 V 0V

3. The magnitude of the net electric field at P in the diagram below is 5.0 x 10° N/C.
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Find the magnm chafge Qz.




a) Find the electric potential eﬁ%fé@' at point A and at point B. (Note:1.0 uC is 1.0x10 C)

ii 0 ucC A B
e 30m ——>| I TS .
< 5.0m > = N o/

b)‘What is the potential dlfferencF between A and B?

¢) 0.036 J of work must be done to move a char ge g ﬁmo B. Find the magnitude and
polarity of this charge.
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5. The dlagram‘ shows the electrlc field lines near two point charges, L and R. identify the
polarity of these point charges.

 POLARITY OFL POLARITY OFR
i / / Negative Negative
B. Negative Positive
C. Positive Negative
b. Positive Positive

6. An electron orbits the nucleus which carriers a charge of +9.6x10"° C. If the electron’s
orbital radius is 2. 0x10 10 m, what is its potential energy‘7




7. Two charges are positioned as shown in the diagram below.

0, = 8.0 uC 0, =-2.0 uC _.
©) © e

e—— 40m > 2.0m —>f

8.

A, protons are accelerated from anode (positive) to Cathode ( negative).
B. pretons are accelerated from cathode (negative) to anode (positive).
C. electrons are accelerated from anode (positive) to cathode {(negative).
@\e electlons are accelerated from cathode (neﬁam &} to anode (posztn e}

9. Charge Q7 is located 5.0 m from charge Q2 as shown

0,=2.0x10°C 0,=50%10°C
- @ =t ®
Y e 20m — e a{}mA————){
e 50m »|

/

How much work must be done to move charge Q; 2.0 m closer to charge Q-.

10. An electron passing between parallel plates 0.025 m apart experiences an upward
electrostatic force of 5.1x1071¢ N.

electron

a) What is the magnitude of the electric field between the plates? ~(xt oo

b) What is the potent1al dlfference between the plates"




¢) On the diagram below draw in the connections to the power supply necessary for the
electron to experience this upward force.

electron — ' ’ o ]

11. Which of the following diagrams shows the electric field between two equal but opposite

charges?

What is the maximum speed reached by the proton? | E

profon

+200V =500V
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13. What are the magnitudes of the electric field and the electric potential at point P midway
between the two fixed charges?

-5.0x107°C
P o
““““““““ e o
30m >4 3.0m I o ]
MAGNITUDE OF ELECTRIC FIELD | ELECTRIC POTENTIAL )

Al oN/C oV

. B 0 N/C 30000V
\ // woooNC oV

\ -
weooNC 30000V

14. A charge g of 30.0 uC is moved from point X to point Y.

%

: 8.00 m —————
+ (B 0=+70.0uC (3 g=+30.0uC
E (fixed) -

300 m oo

15. An electron in the electric field
has an electric force acting on

it in what direction? Jlx
: L w4 = E
Y. \{f
4 § or

16. What is the potential at point P due to the

| ~ [
9 ;
two fixed charges as shown? } | % j.0m >
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17. A moving proton has6.4x10'® J of kinetic energy. The proton is accelerated by a
potential difference of 5 000 V between parallel plates.

The proton emerges from the parallel plates with what speed
%T sl S
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O=-35.0x10"°C
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b) What is the potential differénce between point X and point Y?

19. The electric field is uniform between

A. two positive point charges.

B. two negative point charges.

C. two opposite point charges.
).)) two oppositely charged parallel plates. |/

|7

20. What is the magnitude +4.0 éﬁ\f@_é c ~1 O{ 3 108 ¢
and direction of the : {, 30m KP) 1.0m |
electric field at point P _
due to the two fixed ‘ELECTRIC FIELD AT POINT.P
f, charges? _ . MaoNmupE . DmEcTion
(o o 6800 N/C Riglit -
6R0ON/C Left +~ f/
11 000 N/C Right
11600 N/ C Left




21. A proton with kinetic energy of 2.1x107'7 J is moving into a region of charged parallel

plates. The proton will be stopped moment%rily in what region? L
v 100V 200% 00V
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22. A proton, initially at rest at point X, will have what speed at point Y? R

+3.5x10°C
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R I/ Fixed charge

§<— — 1.0m
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23. Which of the following best describes how electric potential
varies with distance in the region around a point charge?

ﬁ D. Pl
.

e ﬁé{fv
Ve

P Ty Y L 3 5% D

What is the direction of the ﬁwtgg force on Q2 due to Qs and Q05?

A a e

E

& S
25.In an experiment, a positively charge oil droplet weight 6.5x10"° N =
is held stationary by a vertical electric field as shown in a diagram. A A A4 aa B
iE:j

If the electric field strength is 5.3x10° N/C, what is the charge on the
oil droplet?
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Electrostatics Answers

. D (Aug ’99, 18)

B (Aug *99, 19)

.3.0x10° (Aug *99, 20)

_a) Va=-45x10°V VB =-2.7x10*V (Aug *99, 5LA)
b) 1.8x10*V
¢) +2.0x10C

_ A (Jan. *99, 18)

. -6.9x1097 (Jan *99, 19)

.a) E=2.5x10°N/C to the left (Jan *99, 5LA)

b) -1.6x10-5C

D (June ’99, 19)

. 1.2x107 (June *99, 20)

10. a) 3.2x10°N/C (June *99, 5LA)

1

b) 80V

)

) i=+
l? -

1. A (Jan. 00, 19)

Cﬁ?connections

12. 3.7x10°m/s (Jan. 00, 20)

13. C (Jan 00, 21)

14. W = AE - Epy — Epx 3.97 (3.94)) (Jan *00, 5LA)
15. West (June 00, 18)

1

6. 7.1x10°V (June °00, 19)

17. 1.3x10%m/s (June *00, 20)

1

8. a) 2.4x10"'%J (June 00, 5LA)
b) 1.5x10%V

19. D (Aug *00, 18)
20. B (Aug *00, 19)

2

1. L (Aug *00, 20)

22.2.0x10%m/s (Aug. >00, 5LA)
23. B (Jan’01, 20)

24. to the left (Jan *01, 20)

25. 1.2x1078C (Jan. °01, 22)



