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Part I
Answer all questions in this part.

Directions (1-17): Write on the line at the right of each statement or question the number
preceding the word or expression that, of those given, best completes the statement or answers
the question. [17] .

1 The same units can be used to measure work and· (1 )power (2) force
(3) energy (4) weight 1. .....

2 Which is a scalar quantity? (l)weight (2)time (3)force
(4)momentum 2 .

3 Which object is not being accelerated? (l)a pendulum with a constant
period (2)a satellite in a constant circular orbit (3)a freely falling stone
(4) a car with a constant velocity 3 .

4 Assume that a space scientist discovers, when he sets foot on a new planet, that
a body falls from rest a vertical distance of 90 feet in 3 seconds. If any possible
atmospheric resistance is neglected, the acceleration of gravity at the surface of
this planet is (1) 20 ft./sec. 2 (2) 30 ft./sec. 2 (3) 32 ft./sec. 2

(4) 270 ft.jsec. 2 4 .

5 A vibrating object produces a sound wave. Ten complete vibrations of this
object will produce (1) S condensations (2) 10 rarefactions (3) 20 con-
densations (4) 20 sound waves S .

6 A convex lens will produce an inverted, enlarged image of an object if the object
is placed (1) beyond 2F (2) at 2F (3) between 2F and F (4)between
F and the lens 6 .

7 When the object distance is 60 cm., a converging lens of 10 em. focal length
forms an image 12 em. from the lens. If the experiment is repeated with the
object distance 12 em., the new image distance will be (1) 10 em. (2) 12 ern.
(3) 30 em. (4) 60 em.

8 Which is the best material to use as a core for an electromagnet? (1) aluminum
(2)copper (3)soft iron (4) steel

9 The two best conductors of electricity are copper and ( 1) silver (2) glass
(3) tungsten (4) rubber

10 A 120-volt line is protected by a IS-ampere fuse. What is the maximum number
of SOO-watt, 120-volt Iampsthat should be operated in parallel on this line?
{1)1 (2)2 (3)3 (4)4

11 Which is a unit of electrical energy?
(4) kilowatt-hour

(l)ampere

[1]

(2) coulomb (3 ) watt
ll ......

[OVER]
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PH~SICS - continued

12 The heat developed in an electric circuit varies (1) directly as the square of
the current (2)inversely as the square of the current (3) inversely as the
voltage (4) inversely as the current

13 One can successfully operate a 120-volt electric razor on a 240-volt d.c. line by
inserting in the line with the razor (1) a resistance in series (2) a resistance
in parallel (3) a step-up transformer (4)a step-down transformer

]4 A refrigerator is connected in parallel with a lamp. As the refrigerator starts
to operate, the lamp dims, primarily because the (1) refrigerator decreases
the total current in the circuit (2)increased current in the connecting wires
causes a voltage drop (3)source voltage is divided equally between the lamp
and the refrigerator (4) magnetic field of the lamp reacts with that of the
armature of the motor

15 Alternating current may be changed to direct current by means of (1) a trans-
former (2) a diode (3)an electroscope (4) an induction coil

16 An alternating voltage has a maximum value of 30.0 volts. The e,ffective value
isapproximately (1) 15.0 volts (2) 21.2 volts (3) 30.0 volts
(4) 42.9 volts

17 Bombarding nuclei with protons is difficult primarily because the protons
(1)have too high a velocity (2)are too small (3)have an electric charge
(4) are repelled by electrons

12......

13 .

14 ......

15 ......

16 ......

17 .

Directions (18-31): Write on the line at the right of each statement the word or expression
that, when inserted in the blank, will correctly complete the statement. [14]

18 An inclined plane is 10 feet long and 2 feet high. If friction is neglected,
the force required to move a 600-pound safe at uniform speed up the
plane is pounds. 18 .

19 A horizontal force of 6 pounds moves a cart along a horizontal surface.
The work done on the cart in moving it 5 feet equals ft.-Ibs. 19 .

20 A uniform meter stick acts as though all of its weight were concentrated
at the em, mark. 20 .

21 The time rate of change of velodty is known as ....

22 A body is acted upon by the following concurrent forces: 10 pounds east,
15 pounds east and 5 pounds west. Their resultant is ... pounds east.

23 At normal atmospheric pressure, the boiling point of pure water is ...
degrees Kelvin (absolute).

24 If the addition of 1 calorie of heat to 10 grams of a substance raises its
temperature 1 centigrade degree, the specific heat of the substance is
... cal./gm./centigrade degree.

25 The velocity of light through a substance is 100,000 miles per second.
The index of refraction of the substance is ....

26 All waves in which the particles of the medium vibrate perpendicularly
to the direction of the wave motion are ... waves.

27 Inserting a low resistance shunt into a galvanometer changes the
galvanometer to an instrument known as a (an)

[2]

21 .

22 .

23 .

24 .

25 .

26 .

27 .
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PHYSICS - continued

28 If a negatively charged rod is brought near (but does not touch) a metal
sphere, the portion of the sphere nearest the rod will be charged ....

29 When resistors of 20 ohms, 40 ohms and 60 ohms resistance are con
nected in series to a battery, the voltage drop is greatest across the
resistor of ... ohms resistance.

30 At resonant frequency, a series a.c. circuit with resistance, inductance
and capacitance acts as if it contained only ....

31 Atoms of isotopes of the same element have the same number of ... in
their nuclei.

28 .

29 .

30 .

31 .

Directions (32-45): In some of the following statements the italicized term makes the state
ment incorrect, For each incorrect statement, write on the line at the right the term that must
be substituted for the italicized term to make the statement correct. For each correct statement
write the word true on the.line at the right. [14]

32 If a 5-pound force balances a lO-pound force on a lever, the moment
created by the 5-pound force must be less than the moment created by
the.10-pound force. 32 .

33 A boy pulls a wagon with a force of 10 pounds. The acceleration of the
wagon is 10 ft./sec. 2

• The force of the wagon on the boy is less than
10 pounds. 33 , .

34 A ball falls freely from a height of 30 feet. When it falls to a height
of 10 feet, its potential energy will be equal to its kinetic energy. 34 .

35 If a block is sliding eastward on a rough surface, the force of friction
on the block will be directed up"ward. 35 .

36 As a space ship moves farther away from the earth, it gains potential
energy with respect to the earth. 36 .

37 When centripetal force is removed, an object in circular motion flies
off at a tangent. This behavior illustrates inertia. 37 .

38 Raising 1,100 pounds a vertical distance of one foot in two seconds
requires one horsepower. 38 .

39 If two objects travel the same distance in the same time, each must have
the same final velocity. 39 .

40 The heat required to melt 1 gram of a substance with no change in tem-
perature is known as its specific heat. 40 .

41 In a vacuum, red light has the same frequency as blue light.

42 The fact that electromagnetic waves can be reflected indicates that they
are transverse.

43 Most chemical elements can be identified by means of the spectroscope.

44 The current in the armature of a direct-current generator is alternating.

45 The amount of back e.m.f. produced by an electric motor running at
full speed is less than the amount of back e.m.f, produced as the motor
is running more slowly.

[3]

41 , .

42 .

43 .

44 .

45 .

[OVER]
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PHYSICS - continued

Directions (46-60): Write on the line at the right of each statement the term (decreases,
increases, remains the same) that, when inserted in the blank, will correctly complete the state-
ment. [15]

a

2\,
.,~

""':3-

46 As the angle between two forces acting upon a point increases, the
equilibrant of these forces ....

47 As a constant unbalanced force acts on a body, its acceleration ....

48 An airplane is traveling at uniform velocity. As machine guns of the
airplane discharge bullets in a forward direction, the forward velocity
of the airplane ....

49 As a liquid evaporates rapidly, the average kinetic energy of the mole
cules remaining in the liquid ., ..

50 If a cake of ice at 00 C. is placed outdoors when the outdoor temperature
is _50 c., the temperature of the cake of ice ....

51 As more salt is dissolved in water, the freezing point of the solution ....

52 As the pressure on the surface of a liquid increases, the boiling point
of the liquid ....

53 As the frequency of a sound wave increases (velocity and temperature
remaining constant), the length of the wave ....

54 As one approaches a ringing bell, the amplitude of the sound wave
striking the ear ....

55 As the temperature of the air increases, the length of the sound wave
produced by a vibrating tuning fork ....

56 As an electric current in a conductor increases, the strength of the
magnetic field around the conductor ....

57 As the length of a wire is increased and its cross-sectional area is
decreased, the electrical resistance of the wire ....

58 As more resistances are added in parallel across a l20-volt line, the
combined resistance of the circuit ....

59 As the inductance in a resonant circuit increases, the resonant frequency
of the circuit ....

60 A radioactive sample is placed in a freezer compartment for a period of
two weeks. During the two-week period, the half-life of the sample ....

[4]

46 .

47 .

48 , .. , , ..

49 , .. , .

50 .

51 .

52 , .. '.' , . , ..

53 , , , .

54 , , ..

55 , .. , .. ,

56 ' .

57 .

58 , .

59 .

60 .
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(2) ......

(1) ......

(3) ......

EFFORT
Y

PULLEY SYSTEM I PULLEY SYSTEM 2

EFFORT
X

( 1) The number of fixed pulIeys in pulley system 1 is '" the number of
fixed pulleys in pulley system 2.

(2) The ideal mechanical advantage of pulley system 1 is ... the ideal
mechanical advantage of pulley system 2.

(3) Effort forces X and Y each act through a distance of 5 feet. The dis
. tance through which R 1 moves is ... the distance through which Rz

moves.

PHYSICS - continued

Part II
Answer four questions from this part. Be sure that you answer all parts of each question selected.

1 a The following questions refer to the diagram of two
pulley systems. On the line at the right of each of the
following, write the number preceding the term, chosen
fi'om the list below, that, when inserted in the blank,
will correctly complete the statement. [6]

( 1) less than
(2) equal to
(3) greater than

(4) If effort Y acts through a distance of 5 feet, R; will move through a dis
tance which is ... 5 feet.

(5) Resistances R 1 and R; are moving at uniform velocity. The effort force
applied at X is '" the effort force applied at Y. [Neglect friction.]

(6) The useful work done in raising R 1 a vertical distance of one foot is
the useful work done in raising R; a vertical distance of one foot.

(4) ......

(5) ......

(6) ......

b The following questions refer to the diagram at the right.
Masses A, B, C and D and the distances between their centers
are indicated on the diagram.

Write on the line at the right of each statement or question
the number preceding the word or expression that, of those
given, best completes the statement or answers the ques-
tion. [4]

~ - __ - -_ 2 00 ----')

® em. Q¥)
/f\ 100 A C 100 '"
I g, g. I

I I
100 100
em. em.

I I

l~ :
-J,~B D W,v

4-----200 --- ---?
em.

( 1) Between which two of the masses is the force of attraction the greatest?
(1) A and B (2) A and C (3) Band C (4) C and D

(2) Between which two of the masses is the force of attraction the least?
(1) A and C (2) A and D (3) Band C (4) Band D

(3) Compared to the attraction between C and D, the attraction between
A and B is (l)one-fourth as great (2) one-half as great (3) twice
as great (4)four times as great

(4) Compared to the attraction between A and B, the attraction between
A and C is (l)one-fourth as great (2)one-half as great (3) twice
as great (4) four times as great

[5]

(1) ......

(2) ......

(3) ......

(4) ......

[OVER]
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PHYSICS - continued

2 a The accompanying graph represents four sound waves.
On the line at the right of each of the following write
the letter (or letters) representing the wave (or waves)
which answers the question. [5]

(1) Which wave represents the sound with the greatest energy?

(2) Which wave represents the sound with the highest pitch?

(3) Which two waves will produce complete destructive interfer'ence?

(4) Which two waves, when added together, will produce wave C?

(5) What is one pair of waves that will produce beats?

10

60

(1) .

(2) .

(3) .

(4) ..

(5) .

b The accompanying graph represents the theoretical rela
tionship between the volume and the temperature of a gas
under constant pressure. On the line at the right of each
of the following write the number preceding the word or
expression that best completes the statement or answers
the question. [5]

...,
g60

.50
OJ

g40

~
2

200 400 600 800 1000
Temperature in degrees

(1) The volume of the gas at a temperature of 500 on this scale is closest to
(1)500cm. 3 (2)50cm.n (3)5cm.8 (4)Oem.n

(2) An increase in temperature from 200 0 to 3000 produces an increase in
volume of approximately ( 1) 10 em.S (2) 20 em." (3) 30 em.S
(4) 40 ern."

(3) If the relationship shown in this graph remains constant (the line con
tinues without change in direction), the volume of this gas at 7000 would
be approximately (1) 70 em," (2) 100 em." (3) 490 em."
(4) 700 ern."

(4) According to this graph, the volume of the gas is (1) directly propor-
tional to the square of the temperature (2) directly proportional to the
temperature (3) inversely proportional to the temperature
(4) inversely proportional to. the square of the temperature

(5) In this graph, what temperature scale has been used? (1) centigrade
(2) Celsius (3) Fahrenheit (4) Kelvin (absolute)

[6]

(1) ......

(2) ......

(3) ......

(4) ......

(5) ......
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PHYSICS - continued

u: 7P

60w.

3 In the diagram of the circuit, Au A 2 and As are ammeters. Sl and
S2 are switches. Resistance R 1 is 40 ohms and resistance R 2 is
20 ohms. The lamp is rated 60 watts at 120 volts.

LAMP

'-----UI20v.O----'
d.c.

a Switch Sl is closed and switch S2 is open.
(1) Calculate the current in ammeter A1 • [2]
(2) Calculate the resistance of the lamp in ohms. [1]

b If switch Sl is open and switch S2 is closed,
(1) calculate the current in ammeter A 2 [2]
(2) give the current in ammeter As in amperes [1]

c If both switch Sl and switch S2 are closed,

(1) calculate the current in ammeter A1 [2]
(2) calculate the combined resistance of the circuit [2]

4 a (1) A boy is pushing a lawnmower, the handle of which makes an angle of 30 degrees with
the ground. The force along the handle is 40 pounds. Determine graphically the com-
ponent of this force useful in pushing the lawnmower along the ground. [3J

(2) How will increasing the angle which the handle makes with the ground affect the mag
nitude of the useful component? [The force along the handle remains the same.] [1 ]

b A uniformly accelerated car, starting from rest, coasts down a hill. At the end of 2 seconds its
velocity is 20 feet/second.
(1) Calculate its acceleration. [2]
(2) Calculate its velocity at the end of 5 seconds. [2J
(3) Calculate the total distance it has coasted at the end of 6 seconds. [2]

+

- +
Simple radio receiver

[1]

[1]
[1]

5 a A step-up transformer for a neon sign has a turn ratio of 1 to 1S0.

(1) If 120 volts a.c, is applied to the primary coil, what is the voltage output to the neon
sign? [2]

(2) The current in the primary coil is 15 amperes. If the efficiency of the transformer is
80%, what is the current in the secondary coil? [3]

b The following questions refer to the accompanying
circuit diagram of a simple radio receiver. On your
answer paperwrite the number on the diagram which
represents the part of the receiver whose function is

(1) thermionic emission [l ]
(2) to tune in a desired station
(3) to control the plate current
(4) to attract electrons [1]
(5) to absorb eleotromagnetic radiation

[7] [OVER]
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·PHYSICS - concluded

6 Explain each of five of the following on the basis of physical principles: [10]
a A red tie appears black when illuminated by blue light.

b In nuclear reaotions the total masses of the products are less than the total masses of the origi
nal reacting substances.

c As the N-pole of a magnet enters a coil of wire connected to a galvanometer, the end of the
coil nearest the N -pole of the magnet becomes an N -pole.

d Ten grams of aluminum at 50° C. will melt a larger hole in a cake of ice than ten grams of
lead at 50° C.

e The intensity of light falling on a book held 6 feet fr0111 a light source is not one-half the inten
sity falling on the book 3 feet from the same source.

f When a gas in a thermally insulated cylinder is compressed by a piston, the temperature of the
gas rises.

[8]
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Wednesday, June 20,1962-1 :15 to 4:15 p.m., only

INSTRUCTIONS FOR RATING
PHYSICS

Use only red ink or pencil in rating Regents papers. Do not attempt to correct the pupil's
work by making insertions or changes of any kind.

Part I

Allow a total of 60 credits, 1 credit for each correct answer. For questions 18-35, 39-42 and
45, a variation will be accepted if the answer is scientifically correct.

(1) 3 (31) protons
(2) 2 (32) equal to
(3) 4 (33) equal to
(4) 1 (34) less than (or one-half)
(5) 2 (35) westward
(6) 3 (36) true
(7) 4 (37) true
(8) 3 (38) true
(9) 1 (39) average

(10) 3 (40) heat of fusion
(11) 4 (41) velocity
(12) 1 (42) polarized
(13) 1 (43 ) true
(14) 2 (44) true
(15) 2 (45) greater than
(16) 2 (46) decreases
(17) 3 (47) remains the same
(18) 120 (48) decreases
(19) 30 (49) decreases
(20) 50 (50) decreases
(21) acceleration (51) decreases
(22) 20 (52) increases
(23) 373 (53) decreases
(24) 0.1 (54) increases
(25) 1.86 (55) increases
(26) transverse (or electromagnetic) (56) increases
(27) ammeter (57) increases
(28) positively (58) decreases
(29) 60 (59) decreases
(30) resistance (60) relnains the satne

[OVER]
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PHYSICS - concluded

Part II

Variations which are scientifically correct will be accepted on part II.

1 Allow a total of 10 credits, one credit for each of the following:

a (1) 2 b (1) 1
(2) 1 (2) 2
(3) 3 (3) 3
(4) 1 (4) 1
(5) 3
(6) 2

2 Allow a total of 10 credits, one credit for each of the following:

a (1) A b (1) 3
(2) B (2) 1
(3) C and D (3) 1
(4) A and D (4) 2
(5) B and any other (5) 4

f.. ·_..... fWt:!W'~
, II

This examination should be rated in accordance with directions found on pages 1-5 of the
pamphlet entitled Suggestions on the Rating of Regents Examinations i,n Science.

The following classification of questions is provided to assist schools in analyzing the examina
tion results to determine whatever implications there may be for curricular and instructional improve
ments. Although some questions may be classified in more than one area, each question was placed
in what, in the judgment of the committee members, seemed to be its primary classification.

Area Part I Part II

1 1-4, 18--22, 32-39, 46-48 1, 4
2 23-24, 40, 49-52 u», 6d, 6f
3 5-7, 25-26, 41-43, 53-55 2a, 6a, 6e
4 8--14, 27-29, 44-45, 56-58 3, 6c
5 15-16, 30, 59 5
6 17, 31, 60 6b

*Note: It is possible to consider that, in question 2b, only 2b (5) relates to heat. The remain
ing parts deal essentially with the interpretation of a graph.
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