
8. How much current flows through a 5 Q resistor
that is dissipating heat at a rate of 500 J/s'l

(A) 0.01A
(B) 0.1A(c) rA
(D) l0 A
(E) r00 A

10. What is the equivalent resistance of the
comhination of resistors shown above?

(A) 1.0 o
(B) 4.0 O
(c) 5.0 f)
(D) 6.s Q
(E) I l.o o

(A) +500e
(B) +250e
(C) -zsoe
(D) -250e
(E) -500e

+500e
+250e
+250e

-250e
-500e

46. Three identical conducting spheres, I, II, and III,
are mounted on insulating stands and placed as

shown above. Spheres I and II are each uncharged,
and III carries a positive charge. Spheres I and II
are connected to each other by a conducting wire.
After the wire is removed, sphere III is moved far
away. Which of the following statements about the
subsequent charges on spheres I and II is correct?

(A) They are each still ulcharged,
(B) They. are charged with equal positive charges,
(C) They are charged with equal negative charges.

'{D) Sphere I is positively charged and sphere II is
negatively charged.

(E) Sphere I is negatively charged and sphere II
is positively charged.

40. In the circuit represented above, the current in the
I Q resistor is 4 A. Whal is terminal voltage Vof
the battery?

(A) 6v
(B) l2 V
(c) 18 V
(D) 19 V
(E) 30 V

19. If the charge of each of two parricles is doubled
and-the separation between then is also doubled,
the force between the two particles is

(A) quadrupled
(B) doubled
(C) tire same as before
(D) halved
(E) quartered

T
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20.

10 c)

the cunent in

(A)
(B)
(c)
(D)
(E)

r3 Two initially uncharged metal spheres are
mounted on insulating stands and placed in
contact wrth each other, as shown above. A
student brings a positively charged insulating
rod near sphere L Sphere II is then removed, and
iinally the rod is moved away. What is the net
charge on sphere I?

(A) No charge
(B) A positive charge
(C) A negative charge
(D) Either a positive or a negative charge,

depending on the sizes of the spheres
(E) Either a positive or a negative charge,

depending on the amount of charge
on the rod

In the circuit shown above, what is

the 5 O resistor?

40A
EA
204
10A
4A

.tz oo
+ q,m +2q,2m

67. An isolated system consisls of the two particles

shown above. Particle t has charge +q and

mass /?4. Particle 2 has charge +2q and mass 2m'

The ratio of the magnitude of the electrical l'orce

on particle I to the magnitude of lhe electrical

force on particle 2 is

(c) I

(D) 2

(E) 4

17, A 60 W, 120 V lightbulb has a resistance of

(A) 0.s Cl

@) 2.0 Cl

(c) 120 o
(D) 240 o
(E) 480 o

+QJ------!8

45. Three point charge s, +q, +Q, aad -Q, are fixed

at the corners of an isosceles triangle in the plane

of the page, as shown above' Which arrow in

the figure represents the direction of the net

electrostatic force on charge +q due to the other

nro equal and opposite charges?

(A) 4
(B) B
(c) c
(D) D
(E) E

29. Two cables can be used to wire a circuit. Cable A
has a lower resistivity, a larger diameter, and a
different length than cable B. Which cable should
be used to minimize heat loss if the same current
is maintained in either cable'/

(A) Cable A
(B) Cable B
(C) The heat loss is the same for both.
(D) It cannot be determined without knowing the

length of each cable,
(E) It cannot be determined without knowing the

materials contained in each cable.

(A) 
+

(u);
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Questions 26-28

In the circuit above, the resistors all have the same
resistance. The battery, wires, and ammeter have
negligible resistance. A closed switch also has
negli gible resistance.

26. Closing which of the switches will produce the
greatest power dissipation in R, ?

(A) S, only
(B) S, only
(C) Sr and S, only
(D) Sr and S, only
(E) Sr, S", and S.

27, Closing which of the switches will produce the

greatest reading on the ammeter?

(A) S' onlY

(B) S, onlY

(C) S. onlY

(D) Sr and S,

(E) Sr and S,

28. Closing which of the switches will produce the

greatest voltage across R., ?

(A) S' only
(B) S, only
(C) Sr and S, onlY

(D) Sr and S, only
(E) Sr, Sr, and S,

63. If three resistors with unequal resistance are

connected in parallel in a DC circuit' which of
the following is true of the total resistance?

(A) It is higher than the value of the highest

reslstance.
(B) It is equal to the middle resistance.

(C) It is equal to the average of the three

resistances.
(D) It is lower than the value of the lowest

reslstance.
It cannot be determined without knowing

the emf applied across the combination.

17' 
a second
has a

lenglh "LlT and'aradius r/2 ?

(A) 4n
(B) 2R
(c) R
(D) Rn
(E) N4

18, The operating efficiency of a 0.5 A,120 V electric
motor that lifts a 9 kg mass against graviry at Bo
average velocity of 0.5 rnls is,most nearly

(A) 7Vo
(B) r3Vo
(C) 25Vo
(D) 53Vo
(E) 75Vo

(E)
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20. A certain coffeepot draws 4.0 A of cunent when it
is operated on 120 V household lines. Ifelectrical
enorgy costs l0 cents per kilowatt-hour, how much
does it cost to operate the coffeepot for 2 hours?

(A) 2.4 ccnts
(B) 4.8 cents
(C) 8.0 cents
(D) 9.6 cents
(E) 16 cents

Quesfrons 4&49 relate to ths followingctrcuit
dia"gratn.

Questions l5-16 refer ro rhe following diagram rhar
shows part of a closed electrical circuit.

t5.

3Q

The electrical resistance of rhe part ol rhe circuit
shown between point X and point I is

I(A) riQ
(B) 2c)

6O

(c)

(D)

(E)

,1n
4{2

48. What is the cuuent

(A) 0'8 mA '.

(E) 6"0 mA

It? 16. When thcre is a stcady current in the circuit, the

amount of charge passing a point per unit of time is

(A) the same everywherc in the circuit
(B) greater at point X than at point Y

iCi Et"ut.t in ihe t Q resistor than in the 2 o
resistor

(D) greater in the I Cl resistor than in the 3 Q

- resistor
-=iE) gt"ut"t in the 2 O resistor than in the 3 Q

resistor

49. ttrow do.the curr.g.nts tr', 12, aurtd

(A) Ir > 12> It
(B) rr > \> Iz
(C) Izz \> It
(D) 4>\>rz
(E) Ii > Iz> trr

/, compare?

t{

o

Rr = 2500 O

€=l2Y



l3' Whichofthefollowingwill causetheelectrical resistanceofcertainmaterialsknownassuperconductorsto
suddenly decrease to essentially zero?
(A) Increasing the voltage applied to the material beyond a certain threshold voltage
(B) Increasing the pressure applied to the material beyond a certain threshold pressure
(C) Cooling the material below a certain threshold temperature
(D) Stretching the material to a wire of sufficiently small diameter
(E) Placing the material in a sufficiently large magnetic field

r6(l

4(l. tnemal
Rcrisuncc

l-03A

na

Ouestions 20-22 relate to the following circuit diagram which shows a baftery with an intemal resistance of 4,0 ohms
connected to a I 6-ohm and a 0- ohm resistor in series. The current in the 20-ohm resistor is 0.3 amperes

20. What is the emf of the battery?
(A) 1..2 v (B) 6.0 V (C) 10.8 V (D) 12.0 v (E) 13.2 V

21. what is the potential difference across the terminals X and Y ofthe battery?

(A)I.2V (B)6.0V (C)10.8v (D)12.0v (E)I3'2V

22. What power is dissipated by the 4-ohm internal resistance of the battery?

(A) 0.i6 w (B) 1.2 W (C) 3.2 w (D) 3.6 W (E) 4'8 w

42. Forces between two objects which are inversely proporlional to the square of the distance between the objects
include which of the following?

I. Gravitational force between fwo celestial bodies
II. Electrostatic force between two electrons
III. Nuclear force between fwo neutrons

(A) I only (B) III only (C) I and II only (D) II and III only (E) I, II, and III
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Scrics
Connccdon

50' In the diagrams above, resistors Rr and R2 are shown in fwo different connections to the same source of emf t
that has no internal resistance. How does the power dissipated by the resistors in these two cases compare?(A) It is greater for the series connection.
(9) It is greater for the parallel conne*ion.
(C) It is the same for both connections.
(D) It is different for each connection, but one must know the values of R1 and R2 to know which is greater.
(E) It is different for each connection, but one must know the value of e to know which is greater.

i2
Parallel

Corucction

5I The product 2 amperesx2 voltsx2 seconds
(A) 8 coulombs (B) 8 newrons (C) g joules

is equal to
(D) 8 calories (E) 8 newton-amperes

56 In the Bohr model of the atom, the postulate stating that the orbital angular momentum of the electron is
quantized can be interpreted in which of the following ways?
(A) An integral number of electron wavelengths must fit into the electron's circular orbit,
(B) Only one electron can exist in each possible electron state.
(C) An electron has a spin of l/2.
(D) The atom is composed of a small, positively charged nucleus orbited by electrons.
(E) An incident photon is completely absorbed when it causes an electron to move to a higher energy state.

X 68. In the circuit shown above, the value of
the currcnt / is 0.5 ampcre is

(A) 0o
(B) rn
(c) 5cl '

(D) r0 n
(E) 20 O

r for which
t5. Thc total eguivalent resistancc betwecn points

and )' in the circuit shown above is

(A)
(B)
(c)
(D)
(E)

30
4n
5Q
6f)
7Q

€



10. The live resistors shown bclow have the lcngths and cross-sectional areas indicated and are
made of rnatcrial with the samc rcsistivity. Wtrictl resistor has thc lcast rcsistancc?

(A) (B)
54. Troisolatedclrarges, *q ud -'24, are2enti'

mcters aparc lf F i

acting on charge -
and dircction of the

(A)

(B)

(c)

(D)

(E)

MaFnitude

lr
Ir

F

F

2F

Direcdon

Toward charge -29

Away ftom charge - k

Toward charge - 2r

Away from ctwge - 2q

Toward charye - 24 
-

15 . The electron volt is a measure of
(A) charge (B) energY (C) imPulse (D) momentum (E) velocitY

l8
lll. lv.

Which rwo arrangements of resistors shown above have the same resistance between the terminals?
(A) I and II (B) I and IV (C) II and III (D) II and IV (E) III and IV

22. ln the circuit shown above, what is the value of the potential difference between points X and Y if the 6-volt

batteryhasnointernalresistance? (A) I V (B)2V (C)3 V (D)4V (E)6V

?



26' A' and a battery with stance are connected as shown above.I with the first lamp as shed lines would(B) decrease the s
(D) decrease rhe voltmeter reaOirig

ter reading

57, The five resistors shown below have the lengths and cross-sectional areas indicated and are made of material
with the same resistivity. Which has the greatest resistance?

d

+2Q -a59' iffi:H#::i:::;n.frx.:il.j1Hi1*'..T|'f,I;:::';;'.H].1ff:ffi.i:-
spheres are made to touch and then are releparated by distance d, the magnitude of

i, pr' r t irtt of the following relationships is correct?

(A) 2Fr = Fz (B) Fs = F2 (C) r' = Zn, (D) Fr:4Fz (E) F1 = 8 Fz

FT--Im

/ (amperes)

64. The circuit shown above left is made up of a variable resistor and a battery with negligible internal resistance. A
graph of the power P dissipated in the resistor as a function of the current I supplied by the battery is given
above right. What is the emf of the battery?
(A) 0.025 v (B) 0.67 V (C) 2.5 V (D) 6.25 v

I

(E) 40 V


