The Bronx High School of Science
Physics - Exam
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1. Which graph best represents the relationship between the magnitude of the electric field strength, E, around a

point charge and the distance, », from the point charge?

r r
(A) (B)

r r

(©) (D)

2. The diagram below shows the arrangement of three
charged hollow metal spheres, 4, B, and C. The
arrows indicate the direction of the electric forces
acting between the spheres. At least two of the
spheres are positively charged.
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Which sphere, if any, could be negatively charged?
(A) sphere A (C) sphere C
(B) sphere B (D) no sphere

3. Which diagram best represents the electric field
near a positively charged conducting sphere?

(A) ©)
(B) (D)

4. In the diagram below, 4 is a point near a positively

charged sphere.
Ol
[ ]

Which vector best represents the direction of the
electric field at point A?

— l
(A) (©)
f =
(B) (D)

5. Two positively charged masses are separated by a
distance, . Which statement best describes the
gravitational and electrostatic forces between the
two masses?

(A) Both forces are attractive.

(B) The gravitational force is repulsive and the
electrostatic force is attractive.

(C) Both forces are repulsive.

(D) The gravitational force is attractive and the
electrostatic force is repulsive.
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6. The diagram below shows two identical metal
spheres, 4 and B, separated by distance d. Each
sphere has mass m and possesses charge g.

|« d »|
A B

Which diagram best represents the electrostatic
force F7, and the gravitational force F, acting on
sphere B due to sphere A?

Fg Fg
O =G

e e

(A) ©)

Fg Fg
(B)

(D)

7. In the diagram below, two positively charged

spheres, 4 and B, of masses m, and m, are located

a distance d apart.

®

Which diagram best represents the directions of the
gravitational force, Fg, and the electrostatic force,
F,, acting on sphere 4 due to the mass and charge
of sphere B? [Vectors are not drawn to scale.]

*) F,
Fg
B
" Y9 7S Fe
< (A ,
© e,
Fg
® i
D :
\_/
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8. In the diagram below, two identical spheres, 4 and
B, have equal net positive charges.

P
®

® ®

A B

Which arrow best represents the direction of their
resultant electric field at point P?

) ©
——
(B)
(D)

Base your answers to questions 9 through 11 on the
diagram below which represents two small charged
spheres, A and B, 3 meters apart. Each sphere has a
charge of +2.0 x 10°°C.

SESR I

9. If sphere 4 is moved toward sphere B, the electric

field intensity at point x will
(A) decrease (C) remain the same
(B) increase

10. If a positive charge is placed at point x, the
direction of the net force on the charge will be
(A) out of the page (C) into the page
(B) toward the left (D) toward the right

11. Which diagram best illustrates the electric field
between charges 4 and B?

== '
e e B)
(A)
©)

(B) (D)

12. The diagram below represents the electric field
lines in the vicinity of two isolated electrical
charges, 4 and B.

Which statement identifies the charges of 4 and B?
(A) A is negative and B is positive.

(B) 4 and B are both negative.

(C) 4 is positive and B is negative.

(D) A4 and B are both positive.

13. Two equal positive point charges, 4 and B are
positioned as shown below.

A B

®;(®

®
Y

At which location is the electric field intensity due
to these two charges equal to zero?

(A) 4 ©) X
(B) B D)YY
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Base your answers to questions 14 and 15 on the
diagram below which represents two charged spheres, X
and Y.

t 30m >
® 8 ¢ r ®
+1.0 % 1078 coulomb +1.0x 1078 coulomb
A
.

14. Compared to the force of the electric field of

sphere X on sphere Y the force of the electric field
of sphere Y on sphere X is

(A) less (C) the same
(B) greater

. Which arrow best represents the direction of the

electric field at point A?

T

(A) (©)
e S
(B) (D)

16. An electron placed between oppositely charged
parallel plates 4 and B moves toward plate 4, as
represented in the diagram below

I ] A

e electron

| 1 B
What is the direction of the electric field between
the plates?
(A) toward plate 4 (C) into the page
(B) toward plate B (D) out of the page
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17. A moving electron is deflected by two oppositely charged parallel plates, as shown in the diagram below.

oC
-
@ A. ® B
Electron oD
The electric field between the plates is directed from
(A) AtoB (B) Bto4 (C) CtoD D) Dto C
18. The diagram below represents a source of potential | 20. Two parallel aluminum plates are connected to a
difference connected to two large, parallel metal source of potential as shown in the diagram.
plates separated by a distance of 4.0 x 107 meter.
=
- +++++
Potential ;‘ .
SUMICE B 9 The electric field strength between the two plates is
(A) maximum near the positively charged plate
(B) zero midway between the plates
(C) constant between the plates except near the
Which statement best describes the electric field edges
strength between the plates? (D) maximum midway between the plates
(A) It is a maximum at point B, 21. An electrostatic force of 20. Newtons is exerted on
(B) It Is the Same.atpoints 4, B, and C. a charge of 8.0 x 10 coulomb at point P in an
(C) It is a maximum at point C. electric field. The magnitude of the electric field
(D) It is zero at point B. intensity at P is
19. An electron is placed between two oppositely (A)4.0 x 107 N/C (C) 1.6 N/C
charged parallel plates as shown in the diagram (B) 2.5 x 10°N/C (D) 20. N/C
belaw. 22. Base your answer to the following question on the
] + + + o+ 4+ j diagram below which represents two large parallel
conducting plates charged to a potential of 10.
volts. The plates are separated by a distance of
0.050 meter.
Electron
| l .
A 1 SOlURCE
e = = o= = | ® — De P B  0050m
°©c + +
|
As the electron mover toward the positive plate, the
magnitude of the electric force acting on the If an electron were projected into the electric field
electron with a velocity v, it would experience a deflection
(A) decreases (C) remains the same (A) into the page
(B) increases (B) out of the page
(C) toward the top of the page
(D) toward the bottom of the page
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23. A proton and an electron traveling with the same 27. What is the magnitude of the electrostatic force
velocity enter a uniform electric field. Compared to acting on an electron located in an electric field
the acceleration of the proton, the acceleration of having a strength of 5.0 x 10° newtons per
the electron is coulomb?

(A) less, but in the opposite direction (A)3.1 x 102N (C)32x 105N

(B) less, and in the same direction (B) 8.0 x 107N (D)5.0 x 10° N

&); E:zz:;’ Eﬁ? ill?tt::osggi)essg?]?:ﬁ:i01] 28. At point P.in an clectric field, the magnitul(il]e of the
’ electrostatic force on a proton is 4.0 x 107

24, A beam of electrons is fired from point 4 toward newton. What is the magnitude of the electric field
plate B as shown in the diagram. intensity at point P?

(A)4.0 x 107" N/C (C) 6.4 x 1072 N/C
(B) 2.5 x 10° N/C (D) 1.6 x 10" N/C
iy 29. Base your answer to the following question on the
e information and diagram below.
Two parallel plates separated by a
After the beam passes through a hole in positively distance of 1.0 x 10~ meter are charged to
charged plate B, the electrons will a potential difference of 12 volts. An alpha
(A) speed up particle with a charge of +2 elementary
(B) be pushed up charges is located at point 7 in the region
(C) be pushed toward the right between the plates
(D) slow down Plate A

25. What is the magnitude of the electric field intensity e e { )
at a point where a proton experiences an 1.0 >?10"3 m Pe =12V
electrostatic force of magnitude 2.30 x 107 8. S e a— ' Ti-)
newton? . Plate B
(A)3.68 x 107 N/C  (C) 1.44 x 10°N/C
(B) 3.68 x 10° N/C (D) 1.44 x 10% N/C _

26. An ob:ject with a net charge of 4.80 x .] 07° coulomb f\?::ll]gti:ft;::;i:;i)getil;ii ?;g sll;f:sléon of the clectric
experiences an electrostatic force having a 4
magnitude of 6.00 x 1072 Newtons when placed (A) 1.2 104 V/m toward plate A
near a negatively charged metal sphere. What is the (B) 1.2 x 10" V/m toward plate B
electric field strength at this location? (C€) 1.2 % 102 V/m toward plate 4
(A)2.88 x 1078 N/C directed away from the sphere (D) 1.2 x 107 V/m toward plate B
(B) 2.88 x 10°* N/C directed toward the sphere
(C) 1.25 x 10* N/C directed away from the sphere
(D) 1.25 x 10* N/C directed toward the sphere
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30. The diagram below, which illustrates the Millikan

oil drop experiment, shows a 3.2 x 107" -kilogram
oil drop with a charge of-1.6 x 10™"* coulomb. The
oil drop was in equilibrium when the upward
electric force on the drop was equal in magnitude
to the gravitational force on the drop.

Electric
force

q=-1.6x10""18C

m=3.2x 10-14 kg

Gravitational
force

What was the magnitude of the electric field
intensity when this oil drop was in equilibrium?
(A)2.0 x 107° N/C (C) 5.0 x 107 N/C
(B) 2.0 x 10° N/C (D) 5.0 x 10° N/C

33.

34.

The diagram shows two parallel metal plates, 0.1
meter apart, with a potential difference between
them of 10 volts.

.Im
|

g

—] IIL
1oV

What is the electric field intensity between the
plates?

(A) 1 N/C
(B) 100 N/C

(C) 0.001 N/C
(D)0 N/C
What is the approximate electrostatic force

between two protons separated by a distance of 1.0
x 107° meter?

31. What is the magnitude of the electrostatic force 5 :
experienced by one elementary charge at a point in (A)9.0 x 10_16N and attraclllvc
an electric field where the electric field intensity is (B)2.3 x10 N N and repulm‘ve
3.0 x 10° Newtons per coulomb? (C) 2.3 x 10" N and attractive
(A)1.0x 10° N (C)3.0x10°N (D) 9.0 x 10*' N and repulsive
(B) 1.6 x 107" N (D)4.8 x 107'°N 35. An electrostatic force of magnitude / exists
32. What is the magnitude of the electric force acting bctwecnfwo metal spherehs lllavmg 1de‘nt1cal (;lh_afge
on an electron located in an electric field with an g: Thedistance between theicgenters sy, Wineh
: : 3 ‘ o combination of changes would produce no change
E:;T;}:;fozéowx 10 New;[zr)xsgpgrxc?gl?gl;s. in the electrostatic force between the spheres?
' a5 ) " (A) doubling ¢ on one sphere while halving
(B)3.2x 10N (D)35.0=10°N (B) doubling ¢ on both spheres while doubling »
(C) doubling ¢ on both spheres while halving »
(D) doubling ¢ on one sphere while doubling »
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36. The diagram below shows two metal spheres 38. A point charge of +3.0 x 107 coulomb is placed 2.0

charged to +1.0 x 10" coulomb and +3.0 x 107 x 107 meter from a second point charge of +4.0 x
coulomb, respectively, on insulating stands 107 coulomb. The magnitude of the electrostatic
separated by a distance of 0.10 meter. force between the charges is

+1.0x107C +3.0x1078C (A)2.7N (€)3.0x 10N

(B) 5.4 x 10°N (D) 6.0 x 102N

39. The diagram below shows two metal spheres
suspended by strings and separated by a distance of
3.0 meters. The charge on sphere A4 is +5.0 x 10
~ coulomb and the charge on sphere B is +3.0 x 10
> coulomb.

LLLLLLLLL L L L L L LS
<« 3.0 m ——>»

The spheres are touched together and then returned

to their original positions. As a result, the (AB @
magnitude of the electrostatic force between the

spheres changes from 2.7 N to

(A)14N (C)3.6N Which statement best describes the electrical force
(B) 1.8 N (D) 14 N between the spheres?

37. Which graph best represents the relationship (A) It has a magnitude of 15 N and is attractive.
between the magnitude of the electric force (B) It has a magnitude of 45 N and is repulsive.
between two identical spheres possesing +1.0 (C) It has a magnitude of 15 N and is repulsive.
coulomb of charge and —1.0 coulombs of charge (D) It has a magnitude of 45 N and is attractive.
respectivly, as well as the distance between them? 40

|

. The magnitude of the electrostatic force of

3 8 attraction between two point charges is 7. The
'-E '-E charge on one of the objects is then quadrupled and
g *;2 the charge on the other object is doubled. The new
b w | electrostatic force between the objects has a
0 Distance Apart 0 Distance Apart magnitude of
) (© (A) 6F (©) 4F
(B) 2F (D) 8F
8 8
E © 41. An electric force F exists between two charged
£ § spheres. If the quantity of charge on each sphere is
% & doubled, the electric-force between the two spheres
0 Distance Apart 0 Distance Apart will be equal to
(B) (D) (A (C) 3F

(B) 2F (D) 4F
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42. An electron is located 1.0 meter from a +2.0-
coulomb charge, as shown in the diagram below.

A

229 °.

[< 1.0m

=@

¢

The electrostatic force acting on the electron is
directed toward point

(A)4 ©)C
(B) B (D)D

43. The diagram represents two charges, q, and q,,
separated by a distance d.

& d >

Which change would produce the greatest increase

in the electrical force between the two charges?
(A) doubling d and charge g,, only

(B) doubling charge g, only

(C) doubling d and charges ¢, and ¢,

(D) doubling d, only

°
jus)

44, The diagram shows three small metal spheres with
different charges.

A

B
) O€— 2 METERS \ =10 COULOMBS
+]0 COULOMBS 9°‘J

{1 METER

% +5 COULOMBS

Compared to the force between spheres A and B,
the force between spheres B and C is

(A) one-quarter as great (C) one-half as great
(B) twice as great (D) four times as great

45. 1In the diagram below, a positive test charge is
located between two charged spheres, 4 and B.
Sphere A has a charge of +2¢ and is located 0.2
meter from the test charge. Sphere B has a charge
of —2¢ and is located 0.1 meter from the test charge.

Test charge B

L
’l

_u®>
4

X

0.2m 0.1m

[f the magnitude of the force on the test charge due
to sphere 4 is F, what is the magnitude of the force
on the test charge due to sphere B?

A ©%

(B) 2F (D) 4F

46. The magnitude of the electrostatic force between
two point charges is . If the distance between the
charges is doubled, the electrostatic force between
the charges will become
(A)4F
(B) £

2
©) r

4
(D)2F
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47. Base your answer to the following question on the 48. If the charge on each of two point sources is

diagram below which represents a system doubled, the electrostatic force between them
consisting of two charged metal spheres with equal (A) remains the same (C) is twice as great
radit. (B) is one-half as great (D) is four times as great
I2m
A('E B
-4 -3
+2.0x10 C -8.0x10 C

Compared to the force exerted on sphere B at a
separation of 12 meters, the force exerted on sphere
B at a separation of 6.0 meters would be

(A) 1/2 as great (C) 1/4 as great
(B) 2 times as great (D) 4 times as great
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| A
2 A
3 C
4. A
5 D
6. D
7 D
8 2
9. A
10. B
11. D
L2, A
13 C
14. C
15 A
16 B
L C
18 B
19 C
20. C
21. B
22, D
23. D
24. D
25. C

Answer Key
[New Exam|

26.
27,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37
38.
39.
40.
41,
42,
43,
44,
45.
46.
47.

48.

o |C

o
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