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Regents Review: Level Fh
Equations and Skllls

398. A roller coaster, traveling with an initial speed
of 15 meters per second, decelerates uniformly
at —7.0 meters per second? to a full stop.
Approximately how far does the roller coaster
travel during its deceleration? @K\\

A) 1.0m B) 2.0m
@) 16m D) 32m
-—‘\5\[“[5 \"lr,r\ \i 2 \ (; {-J&‘i‘
& ,.,—]ff'\fe () ,[\l") \/g L ;W\f/)" (1
\/(?/O =\

399. A book of mass m falls freely from rest to the
floor from the top of a desk of height 4. What is
the speed of the book upon striking the floor?

® o ma GG 3t}
C) mg?z D) mh

\/’W ,\?.%@\\
- m e
400. A ball is thrown straight downward with a speed
of 0.50 meter per second from a height of 4.0
meters. What is the speed of the ball 0.70
second after it is released? [Neglect friction. ]
Sk 1y

‘ l\_k; .

A) 0.50 m/s B) 7.4 m/s
C) 9.8 m/s D) 15 m/?
- ! R N L
N ;-[&')W\/(D Q\’\?\\f.@-\ (¢ < & Ig?ﬁ
L - ) S I A5
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401. A 5.0-kilogram sphere, starting from rest, falls
freely 22 meters in 3.0 seconds near the surface
of a planet. Compared to the acceleration due to
gravity ncar Earth's surface, the acceleration due

to gravity near the surface of the planet is
" approximately Grinyeg Q)

A) the same

B} twice as great

C) one-half as great
D) four times as great

402. A rock falls from rest a vertical distance of 0.72
meter to the surface of a planet in 0.63 second.
The magnitude of the acceleration due to gravity

on the planet is ( S\ 13)
A) 1.1 m/s? B) 2.3 m/s2
(c‘)sﬁm/s D) 9.8 m/s?
A <,\ \,Lm v
{ {ﬂ o= /:;\ LM\, 55 ‘\;‘) ‘
e RS/ R

403. Starting from rest, object 4 falls freely for 2.0
seconds, and object B falls freely for 4.0

seconds. Compared with object {1 object f {%ls
SR T
A) one-half as far w\

B) twice as far
C) three times as far

(1 D) four tlmés as far )

404. A laboratory cart with a mass of 5 kilograms
rolls through a distance of 2 meters in 10
seconds. Which of the following mathematical

statements can be used to determine the
momentum'7 (5}(\\\\ 90)

K"‘f\/

b

Ao
405. A‘motorcycle being driven on a dirt path hits a
rock. Its 60.-kilogram cyclist is projected over
the handlebars at 20. meters per second into a
haystack. If the cyclist is brought to rest in
0.50 second, the magnitude of the average force
exerted on the cyclist by the haystack is G\ 2

A) 6.0 x 101N
C) 12><103N

B) 5.9 x102N

fr' v by L
] nidy s .




406. A 6.0-kilogram block, sliding to the east across a
horizontal, frictionless surface witha
w1 Q\fx\momentum of 30. kilogramemeters per second,
o | V&g ( strikes an obstacle. The obstacle exerts an

)10
Q 5%«\; s

*Pimpulse of 10. newton»seconds to the west on

i 3"‘)che block. The spced of the block after the

collision is (SKill 20Y

C) 5.0m/s D) 20”111 /S
\If\i'\ f\” - ﬁ\ (g A b\f 4‘?%

Aol ~10% = SIRE

R
P e s
407. A 2 0 kllogram lac[')otatory cart is slldmg across a
horizontal frictionless surface at a constant
_velocity of 4.0 meters per second east. What will
be the cart’s velocity after a 6.0-newton

westward force acts on it for 2.0 seconds’/’

A} 2.0m/seast  (B) 20 7.0 m/s wes Wcs“\)
C) 10.m/s east D) 10. m/s west

vl Qo)

{\p S ;]\!{ ’fl“
s s )
\}-(' %j ST _-OQ)N /a
te s .(95\ ~gr s = A s

408."‘AA3).0-kiiogram steel block is at reston a
friction-less horizontal surface. A 1.0-kilogram
lump of clay is propelled horizontally at 6.0
meters per second toward the block as shown in
the diagram below.

Steel block
Clay .
IS ST

Frictionless surface
Upon collision, the clay and steel block stick
together and move to the right with a speed of
? flla\ﬁ

A) 1L5m/s™ B) 2.0 m/s
C) 3.0m/s D) 6.0 m/s
\/V\
N

409. As shown in the diagrams below, a lump of clay
travels horizontally to the right toward a block at
rest on a frictionless surface. Upon collision, the
clay and the block stick together and move to
the right.

Block Clay Block

Clay

=
7

s /////7/ e (L
Before Collision

After Collision

Compared to the total momentum of the clay
and the block before the collision, the

momentum of the clay-block system after the
collision is (S¥il&/

A} less

dﬁm

B) greater

P = Dot

410. A 1.2-kilogram block and a 1.8-kilogram block
are initially at rest on a frictionless, horizontal
surface. When a compressed spring between the
blocks is released, the 1.8-kilogram block moves
to the right at 2.0 meters per second, as shown.

E ? 2.0 m/sE
1.2kg  DIOD0OOOOEIEREEE 1.8 kg

7
Frictionless horizontal surface

What is the speed of the 1.2-kilogram block

after the spring is released? (Skill 20)

A) 1.4 m/s B) 2.0 m/s
@ D) 3.6 m/s

B o{é . ,}s oy .

" ,. ol e
Voo O VLA
D 2D Gy,
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411. A rock is thrown straight up into the air. At the

highest point of the rock's path, the magnitude
of the net force acting on the rock is (5K 9

A) less than the magnitude of the rock's
weight, but greater than zero

B) greater than the magnitude of the rock's

weight .
@m the magnitude of the rocﬂ)
~weight

D) zero

412. A number of 1.0-newton horizontal forces are
exerted on a block on a frictionless, hotizontal
surface. Which top-view diagram shows the

forces producing the greatest magnijtude of
acceleration of the block? (kiU &\




413. The diagram below shows a horizontal
12-newton force being applied to two blocks, 4
and B, initially at rest on a horizontal,
frictionless surface. Block 4 has a mass of 1.0
kilogram and block B has a mass of 2.0

kilograms.
B
F=12N [ 5 |20kg
1.0 kg

S SIS
Frictioniess surface

The magnitude of the acceleration of block B is

skt 20
A) 6.0 m/s? F2-6-m/s> (Skil
C) 3.0 m/s2 D) 4.0 m/s?

o

J’E\)@\ 2\
Dy
me\ \‘hf\/ﬂ

414. A 1.0-kifogram block is placed on each of four
frictionless planes inclined at different angles
On which inclined plane ll the acceleralic
the block be greatest?

l.\ Fvuz %H

UY\G\ }\rq )’s !\

B) @ ™ f")} S
AL e
2m ht (r{p(\ K ; &
C) @ ) ol b (“ £ i‘(ﬂ b
2m
. —"’/ﬁ - -
1 m
im

a. = Y‘f’ng}a N Ed

415. As a meteor moves from a distance of 16 Earth
radii to a distance of 2 Earth radii from the
center of Earth, the magnitude of the
gravitational force between the meteor and Earth
becomes i R,2

A) as great B) 8 times as great

e
@4 times as great\f)/\)) 4 times as great

o 42
o\ Vel T
g v 4 \‘ET
'\“(Cj\ W M
! Sl
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416. A 2.00-kilogram object weighs 19.6 newtons on

417.

Earth. If the acceleration due to gravity on Mars
is 3.71 meters per second? , what is the object’s

mass on Mars? (Skil\ 520>

@D
yTAIN

A) 2.64 kg

C) 19.6N

Base your answer to the following question on the information and table below.

The weight of an object was determined at five different distances from the center of Earth.
* The results are shown in the table below. Position 4 represents results for the object at the
surface of Earth.

o=

7\”6 2 N

@{ alstat 3\” Ci\(\ M\'éﬂw_

Position Earranee from Weight (N)
arth’s Center (m) ‘F’ Q}\ A, \E) %){ %@M
A 6.37 X 105 1.0 x 10°
B 1.27 X 107 (%‘:/ 25x102 L+ J‘Aﬂ"*”\ T‘j 099‘%
c 191x107 3 1.1x102 1.9 LGOO\Q 5(@ |
D 255 %107 ], 6.3x 101 1)( @%N r—
E 319X 107 10X 107 L gk T F 2306 ‘(”(D;‘; o

At Wﬁt distance frogn the cf:ﬂtcrqbfr Earth is %e we1g?f1(f of the object approximately 28

newtons? (Sl ok

A)35x107m (B) 3.8x107m) C) 4.1x107m

[N @0_:7)7)( \09((0)
(2.82x10)

D) 4.5 x107 m

418.

An 8.0-newton wooden block slides across a
horizontal wooden floor at constant velocity.
What is the magnitude of the force of kinetic

friction between the block and the floor?
(Skiia3)

————

£

C) 80N

B) 34N
D) 27N

equl 4 Dpsigoees




419. The diagram below shows a block sliding down | 423. Two concurrent forces have a maximum

a plane inclined at angle § with the horizontal. resultant of 45 Newtons and a minimum
resultant of 5 Newtons. What is the magnitude
of each of these forces? (SN

A)ONand4SN  B) 5Nand9N
€) 20.Nand 25N _D) 0Nand 50.N

I 7777777777777

As angle fis increased, the coefficient of kinetic
friction between the bottom surface of the block
and the surface of the incline will S¥il 23£25)

A) decrease B) increase 424. An airplane flies with a velocity of 750.

@m kilometers per hour, 30.0° south of east. What is
2 Temain the same D A A sen /4' e the magnitude of the eastward component of the

, an plane’s velocity? (Ska\l & £10)
_ g/Q P
A) 866 km/h <B) 650 km/h>
I G . e
2 abn do C) 433 km/h D) 373km/h
420. What is the minimum horizontal force needed to
start a 30€. kilogram steel block on a steel table &7/ ~~ans Sl o
fn motion? (S1a122) Ny {\\f::v’i k--”,\/\”\;!{ caly }
A) 5.70 B) 740N e
C)) 17101; Cf)) ;226'}3 — ) 425. The diagram below represents a force vector, A4
-~_n)“m_”,,___4!f-"\‘§<; K‘M&; A and resultant vector, R.
s prmmins 0Mig>
(M) maceeesy {40 o A R
421. Jim v;ishes to push a IOE}. N wood crate across a Which force vector B below could be added to Skill
wood floor.What is the minimum horizontal f?}fffe vector 4 to produce resultant vector, R. { 55
force that would be required to start the crate ”A\ \; By
moving? G\ 23) — (B g B 5

— e Dy~
A) 30.N 8 T D) T
C) 72N D) 100N

—

‘1’{3 : j‘{\_l:‘:}) .
SEEVEY

422. Two 20.-newton forces act concurrently on an
object. What angle between these forces will
produce a resultant force with the greatest

magnitude?(S KN
4()/_0}] gl B) 45°

C) 90 diredhbnpy 1800




426. The diagram below shows a 10.0-kilogram mass
- held at rest on a frictionless 30.0° incline by
force F.

10.0 kg F

30.0°
What is the approximate magnitude of force F?

A) 9.81N @) /IR Grlea

C) 85.0N D) 98.1 N
S, = T TM@\\ ‘

@ ? YN pm ©
& = T 4oy (9B n 30°
427. The diagram below shows a block ona
horizontal frictionless surface. A 100.- newton
force acts on the block at an angle of 30.° above
the horizontal.

A >

F 30.°
+ Block

i

Frictionless Surface (ki)
What is the magnitude of force F if it establishes
equlllbrlum‘?
50.0N B) 86.6 N
Cy100.N D) 187N

428. The vector below represents the resultant of two
forces acting concurrently on an object at point
P,

;G
<S¢,
> ﬂ% y

p
Which pair of vectors best represents two
concurrent forces that combine to produce this
resultant force vector? (SKQL)

A)

B)

-t ¥

0)




429. In the diagram below, a block rests on a ramp,
making angle © with the horizontal.

Gkl 28)
O Is.increased, what will occur?
A) Thebloek's mass-will-deerease.
' B) Fhe-bloek's-weight-willimcrease.
C) The block's component of weight parallel
to the ramp will decrease.

) The block's componcn? c;f;aém)ara el
to the ramp Wlll increase. wﬂ,//

o POLSIE
\ %\\ =T0SSIhe

430. In the diagram below, the weight of a box on a
plane inclined at 30. is represented by the vector

What is the magnitude of the component of the
weight () that acts parallel to the incline?

) ) 0.50 W= \\\QQ}
C) 087 W D) 1.5

R VY

\\_5”- ]

431. During an emergency stop, a 1.5 x 103-kilogram
car lost a total of 3.0 x 105 joules of kinetic
energy. What was the speed of the car at the

moment the brakes were applied? @\ﬂi\\ 29)

A) 10. m/s B) 14 m.s
o 25,

{ Y ‘~{;L

S d o§
\ii L0 & i

i (-) \l “\too

Ay lb) © /DQC\ >\c:\b5\{f)>\t?

432. Which statement describes the kinetic energy
and total mechanical energy of a block as it is
pulled at con : _-_ up.an incline? ( sx\3)

O L AES

& 0 .m. W 1k
A} Kinetic energy%ecfe%es? and total

mechanical energy increases.
B) Kinetic energy decreases and total
mechanical energy remains the same.
inetic energy remains the same and total
mechanical energy increases.
D) Kinetic energy remains the same and total
mechanical energy remains the same.

433. The diagram below shows a 50.-kilogram crate
on a frictionless plane at angle 8 to the
horizontal. The crate is pushed at constant specd

up the incline from point 4 to point B by force F

A Horizontal

If angle & were increased, what would be the
effect on the magnitude of force F and the total
work W done on the crate as it is moved from 4

to B? () 21, 30)

A) W would remain the same and the
magnitude of F would decrease.

B) W would remain the same and the
magnitude of F would increase.

C) W would increase and the magnitude of F¥
would decrease.

"W would increase and the magnitude of F
would increase.

d@. & ¥Enaing wl\\(\ﬁ.m AT
ﬁ R ata etk




434, A horizontal force of 40 Newtons pushes a block
along a level table at a constant speed of 2

meters per second. How much work is done on
the block in 6 seconds? (gKk\\c;\C\)

A) 807 B) 120]
C) 2403 (Dy#s
W= T =T uir=lofeelts)
= Uend

438. The diagram below shows a moving,
5.00-kilogram cart at the foot of a hill 10.0
meters high. For the cart to reach the top of the
hill, what is the minimum kinetic energy of the
cart in the position shown? [Neglect energy loss
due to friction.] (Ski\l A1)

_V_> T
00 4 |

STTTZIT777 77777777

i

L

435. A block weighing 15 Newtons is pulled to the
top of an incline that is 0.20 meter above the

ground, as shown below.
5\

T eWtOn block
0.20 m

12

If 4.0 joules of work are needed to pull the block
the full length of the incline, how much work is
done against friction? (SK&\\&% )

& LODB) 007 €) 3.01 D) 701

VAR
Plgpines? o= 12 Q«Q(’&Q) 2

Q =%~ CW@*WE@ =D

_436. The rate at which work is done is measured in

A) Newtons CS\Q \ 59)

C) calories

B) joules

437. A 95-kilogram student climbs 4.0 meters up a
rope in 3.0 seconds. What is the power output of

the student? {Ski\| 20)

A) 1L3x102W  B) 3.8x 102W
y N '
m =451y ;:W_\:%Qf@s;@@f |
7 ] =%
DS

P

VLX)
C) 250.7

Q‘B\EUO%N =

figram below shows a cart at four
posmons as it moves along a frictionless track.
At which positions is the sum of the potential

energy and kinetic energy of the cart the same?

ENE)

439. T

A) 4 and B, only
B) Band C, only
C) Cand D, only

@:é‘l‘l“p“ﬁfﬁons, A through

e e e i




440. In the diagram below, an ideal pendulum released from position A swings freely to position B,

L L L L L L LSS

As the pendulum swings from A to B, its total mechanical energy (Ski\ ?)\)

A) decreases , then increases
C) increases, then decreases

B) increases, only
(D) rémains the same™

441. A 55.0-kilogram diver falls freely from a diving
platform that is 3.00 meters above the surface of
the water in a pool. When she is 1.00 meter
above the water, what are her gravitational

potential energy and kinetic energy with respect
to the water’s surface? (S 31)

A) PE=1620Jand KE=0]

B) PE=1080Jand KE=540]
C) PE=810Jand KE=810]J
DY PE=540 T and KE =1080 1)

| YE TS
e /W’vi:lW€fbb B S T
{ (i

—> 1!‘(1]{ Fo) 1

442. As an object falls fféely, the kinetic energy of
the object (‘3\4\\\5\5

A) decreases . o

e e P S
(_B) increases > b N
C) remains the same )

}‘ 2 A

churmg

_ iy

oy

‘)]

443. As a block slides across a table, its speed
decreases while its temperature increases.
Which two changes oceur in the block’s energy
as it slides? (2, 33)

:“ decrease in kinetic energy and an increase

~ in internal energy

By-anincrease inkineticenergy and-a-deerease

~ip-intermal energy -

C) adecrease in both kinetic energy and

internal energy

-~ D)raminerease-in-both-kinetic-energy-and

internalen eLgy-

444, A metal sphere having an excess of +5

elementary charges has a net electric charge of
D (ki
A) 1.6 x 10 C

(B) 8.0 % 10-9C>
C) 5.0x100C

W2y




445, In 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.

A Test charge. B
I 0.2m T 0.1m L

If the magnitude of the force on the test charge
due to sphere A4 is F, what is the magnitude of
the force on the test charge due to sphere B'?

kil 3
AL B)2F C)g@ )

AL »w

7N 4,
D TN
G S
L. A
446. The diagram below shows a point, P, located

midway between two oppositely charged
parallel plates.

[+ + + + + ]

op

[ === ]

If an electron is introduced at point £, the

electron will (Skai\| %)

A) travel at constant speed toward the
positively charged plate
B) travel at constant speed toward the

' ngatlvely charged plate ..
C) accelerate toward the positively charged
plate R

D) accelerate toward the negatively charged
plate

{ Q
E}(W\“@.mu@g o AN O wOECR

E \\/\Q( e&-@( é.. O-\CL@\QM ours,

447. In the diagram below, proton p, neutron », and
electron e are located as shown between two
oppositely charged plates.

I e e i S |

The magnitude of acceleration will be greatest

for the (Skil\36)

A) neutron, because it has the greatest mass
B) neutron, because it is neutral
@c—d_ron because it has the smallest mass_
D) proton, because it is farthest from the
negative
plate
0\ exriion et
D £ Q% %2)(’\@”\_(9 e Cﬁx)(i\ %Q& bu.s\ﬁ" €.
Mcﬂmkifg caerte_ Ao Yo tous v
448. What is the currentfl a wire 1f 3.4 x 1019
electrons pass by a point in this wire every 60.
seconds? {S¥\ %%

A) 1.8x1078A  B) 3.1x10-11A
C) 91><10—2A D) 11A
2 % |0 QM\CMLQ_Q 5,44 C
A (QLH ‘:.fﬂ\%

2
Am@ G%UC\,‘S C‘/:S 2n @ C,csv\.fw("% = q lX,OA
449, The current through a lightbulb is 2.0 amperes.
How many coulombs of electric charge pass
through the lightbulb in one minute? (SKill 3 8)

A) 60.C B) 2.0C
C) 120C D) 240 C

T2% q =Pt

{9’ ﬂaﬁs) 12.0C

§ g
& Qe St Nk ol herge

le




450. A manufacturer recommends that the longer the
extension cord used with an electric drill, the
thicker (heavier gauge) the extension cord
should be. This recommendation is made
because thc resistance of a-wire varies (Sk\\ 29

cross-sectional area -

B) inversely with length and directly with
cross-sectional area

C) directly with both length and
cross-sectional area

D) inversely with both length and

cross-sectional area

451. Which change decreases the resistance of a
piece of copper wire? ES\-’\‘\\\B‘?}

A) increasing the wire’s length 1~

B) increasing the wite’s resistivity T
C))Jecreasing the wire’s temperature 4/

D) decreasing the wire’s diameter /™ ,
N

(& fw e T“\

A -
Not- w @guodien, — Do
AS

452. An incandescent light bulb is supplied with a
constant potential difference of 120 volts. As the

filament of the bulb heats up, its reswtcem;e“ 39)
L

A) ‘increases and the current thra@ﬁtj

decreases

B) increases and the current through it
increases

C) decreases and the current through it
decreases

D) decreases and the current through it

increases
\)

PAYe
el Tnorenss (s

’,'\

453. If the diameter of a wire were halved, its
electrical resistance would (s, \ 39)

A) quarter @) quadruple§

) double D) halve

g y\ SN 3\ R
“\\\(?E <8, f_‘)(jk) . WQ.

454. A 400.-ohm resistor is connected to a 9.00-volt
battery. The current through the resistor is

B) % 5@ (B Ho)

A) 0.225 mA
C) 444 mA D) 3600 mA
FE: %\' E ’\j Sy P .’wﬁ f() fj
= el S A
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455. Which graph best represents the relationship between the electrical power and the current in a

resistor that obeys Ohms Law? (Si\} t46)
A) B)

Power
Power

Current

O

Power

Current

g ¥

" (‘P TR

Curtent

Current

Y PN (o O Lewd)

456. As more resistors are added in_series across a
battery, the potential drop across each resistor

(skn 43)

B) increases
C) remains the same

457. The circuit diagram below represents four
resistors connected to a 12-volt source.
R, =40Q R, =600
VW

12V

L

R, =808

H4 = 6.0 Q

What is the total current in the circuit? (.5\‘\\\ )J@
. B)20A

C) 8.6A

458. A 3-ohm resistor and a 6-ohm resistor are
connected in parallel across a 9-volt battery.
Which statement best compares the potential
difference across each resistor?(Sgi\\ W

) The potential difference across the 6-ohm
resistor is the same as the potential
ifference across the 3-ohm resistor.—
B) The potential difference across the 6-ohm
resistor istwiee-as-great as the potential
difference across the 3-ohm resistor.

C) The potential difference across the 6-ohm
resistor is-half-as-great-as the potential
difference across the 3-ohm resistor.

D) The potential difference across the 6~ohm

resistor i four-times-as-great as the

potential difference across the 3-ohm
resistor.

NI AR

<




459. As the number of resistors connected in parallel

to a constant voltage source is increased, the
potential difference across each resistor

A)
B)

decreases
increases

e

460. Which combination of resistors has the smallest

Cs\«\\\p%)

equivalent resistance? (Ski\\ )’\‘35‘5‘(‘4)
A) e AAA—AAN,
2Q

B)

20

280

M
b e—

o

2Q

10

AMA
—

AN

19

. U0

- yaa%_;

461. Base your answer to the following question on

the circuit diagram below, which shows two
resistors connected to a 24-volt source of
potential difference.

24-volt
source

;4.09 §6.0Q

What is the total resistance of the circuit?

A) 042 B) 24) 50— Byto- (el 44)

|

_——"‘"_‘_/

\

L

2

3

-~ ’! s [3
|5 19

72

,J_)

o
ot

D0
5

462. The diagram below represents currents in a
segment of an electric circuit.

3A

2A

4 A

What is the reading of ammeter 47 (S}"\l q’s)

A) 1A

>

2A

Y3A D) 4A

f ‘f
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463. Base your answer to the following question on
the information and diagram below. A 20.-ohm
resistor and a 30.-ohm resistor are connected in
parallel to a 12-volt battery as shown. An
ammeter is connected as shown.

| el
12V=— T’}ﬁé e

20. Q2> 30.0

What is the current reading of the ammeter? Skl L{Lﬂ

A) LOA - @
C) 040 A Dy 0.20A

464. As the number of resistors in a parallel circuit is
increased, what happens to the equivalent
resistance of the circuit and total current in the

circuit? { Sl \ HU\}

A) Both equivalent resistance and total current
decrease.

B) Both equivalent resistance and total current
increase.

D) Eqﬁivalent resistance increases and total
current decreases.

Q&dmﬁ pare. pes ks jn /3"“/&"%"/ yeresses Fhe &
- el
T e fo RS0 {7 R\& Iq\




465. Base your answer to the following question on

the diagram below, which represents an electric circuit consisting of four resistors and a
12-volt battery.

A ey,
il | o N “;’:\ NV
=y RS 33"’“H‘W‘
6.0Q §1zg gseg §18£‘2 R 4@1(9??%}8@_"

] 12 [HA 352)%3%;

How much power is dissipated in the 36-ohm resistor? (5/}4‘\\ l“)LN)

A) 110W B) 48 W C) 3.0W D) 40W
466. A light bulb operating at 120 volis draws a 468. Which object will have the greatest change in
cutrent of 0.50 ampere for 240 seconds. The electrical energy? (_S\ﬂ\\\ 7—\\\
power rating of the h@f‘@ib N CS\R\\\ L\\\ A} an electron moved through a potential
A) 30. W (B) 60.W differonce of 2.0 V([ ({07 ()
C) 75W Dy 120w B) a metal sphere with a charge of 1.0 x 102

., _ C moved through a potential difference of
P 1 ALSH ECANERS0 N 2.0V

C) an electron moved through a potential
difference of 4.0 V (|, b 10" ¢ _

467. A potential drop of 50. volts is measured across (7) a metal sphere with a charge of 1. 0 x 1 9

a 250-ohm resistor. What is the power C moved through a potential difference of

developed in the resistor? { %\ U(\\ ~_ 40V PR

A) 020 W B) 5.0W

C} 10 W D) 50. W

(P )/ ,) /,j o - \ O\D 469. An elementary charge is accelerated by a
; ,

potential difference of 9.0 volts. The total
energy acquited by the charge is

(A)90eV> B) 126V
O30 v D) 27 eV
I‘J\J - %\[ [
TN ST A ‘I f/‘(

. {\;Q')lj §




470. The graph below shows displacement versus
time for a particle of a uniform medium as a
wave passes through the medium.

o.01 ‘!
/\105 /\u'w
] Tims
0.0¢ j\/ ’\/ (s}

What is the frequency of the wave? ( SK‘\NQ’)

Displacement (m)

o
[=]
=

A) 10 Hz “BY 20 Hz
C) 50 Hz Dy 100 Hz

Qﬁg\efy = s
el codes
T érarﬂé

471. A sound wave travehng eastward through air
catises the air molecules to (8\1 50)

Cm east and w@

B) vibrate north and south
C) move eastward, only
D) move northward only

Srson(i [Rye io\f\ﬂ\ \b\(;\&‘\\l\ﬂ\ LOBME,

—>» (qu* /\.L) @ _,:,\

Gourdveie ;
EMELS Q&g‘y

472. A distance of 1.0 ‘3 10-2 meter separates
successive crests of a periodic wave produced in
a shallow tank of water. If a crest passes a point
in the tank every 4.0 x 10-! second, what is the
speed of this wave? (SY A3)

A) 25x107%m/s  B) 4.0x 103 m/s

@ffﬁf@) 4.0 x 1071 m/s

Q = !%lb_lm
TEdaw ™S

or A&

N = i/\

T

473. In the diagram below, a stationary source
located at point S produces sound having a
constant frequency of 512 hertz. Observer 4, 50.
meters to the left of S, hears a frequency of 512
hertz. Observer B, 100. meters to the right of S,
hears a frequency lower than 512 hertz

Which statement best describes the motion of
the observers? (S 5"‘1)

A) Observer-A-is-meving-toward-point-S;-and
ohserverB-is-stationary.

B) Observer-A-is-moving-away-from point S,
and observer B is stationary.

C) Observer 4 is stationary, and observer B is
Emng tewvard point S.

)Observer A4 is stationary, and observer B is
~ moving away from point S.

474. A source of waves and an observer are moving
relative to each other. The observer will detect a
steadily increasing freq quency i (Sl 5?)

A) he moves toward the source at a constant
speed
B) the source moves away from him at a

_constantspeed

‘me]erates toward th@

D) the source accelerates away from him

\\‘(\C@ U?QW\%' Q TReOMNS Qﬁm\‘(\%&@\” '(A\
\)\Px,\ o, EQQ \L@

OO G“WG (% tremnts
idner o oo

Conshocs Spaedh




475. The diagram below shows a wave phenomenon.

L
o
(1)
3
] %
Wave
Frontsi ™
5 |

The pattern of waves shown behmd the barrier is
the result of (Skili53)

A) reflecti B) refraction

D) interference

476. The time required for light to travel a distance of
1.5 x 10 1 meters is closest to (Skill D! 48)

e

@_io x1025)  B) 20x 1055
C) 30101 D)45><1019s

A LS00 / FERIRN
N A0 (7 2l E
D% \6

C: ol

477. Which phenomenon provxdes ev1den\ce that 1i ight
- hasa mnature'ﬂ KiUS7)

A) emission of light from an energy-level
transition in a hydrogen atom ghotoe) ecksic.
@ diffraction of light passing through a
narrow opening
C) absorption of light by a black sheet of
paper prstoeledic

D) reflection of light from a mirror
Pt w el & w(“\ e

478. Which phenomenon is best explained by the
wave theory? (S%i\5R,57)

A) reflection

B) illumination

(©) interferenive—

D) the photoelectric effect

479. Which phenomenon can not be exhibited by
longitudinal waves? (Sl '53)

B) refraction

A) reflection
C) diffraction

480. A change in the speed of a wave as it enters a
new medium produces a change in (SYA\\"R 56)

A) frequency B) period
) wavelength D) phase

481. What happens to the frequency and the speed of

an electrometgnetlc wave as it passes from air

into glass? (KNS 5G)

A) The-frequency-decreases and the speed
increases.

B) ‘The frequency increases and the speed
decreases.

C) The frequency remains the same and the

Speed increases.

)/ the frequency remains the same and the

speed decreases.

r\L\‘ \N/
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482. The diagram below represents wave fronts
traveling from medium X into medium ¥,

4
7

—~
=

All points on any one wave front shown must be

(a«\\\'a;?-&q

Meditm X
MediumY

A) traveling with the same speed
B) traveling in the same medium

D) superposed

483. What is the speed of light (f= 5.09 x 101 Hz) in
ethyl alcohol? (SKWN 51

AY=4-5310"%m/s- B) 243> 102 m/s..
M | 26

484. As yellow light ( £=5.09 x 10 14 Hz) travels
from zircon into dlamgnd the s)peed of the light

CAY decreases)

B) increases
C) remains the same

485. What is the speed of light in a medium having
an absolute index of refraction of 2.37 (Skill5))

A) 0.77x 108 m/s (B) L3 % 10° mis

C) 1.5x1083m/s D) 2.3 x 108 m/s

o Bxe

\/‘/ﬂ"”\(\, (;2?)

486. Moving electrons are found to exhibit properties

of (BRWST)

A) particles, only

B) waves, only

C) b both particles and waves
D) neither particles nor waves

487. Light demonstrates the characteristics of
: (SRins))
A) particles, only

B) waves, only

CCji both particles and waves ™

D) neither particles nor waves

488, What is the energy equivalent of a mass of 0.026
kilogram? (SYA\58

A) 234 %1015
C) 2.34 x 1017]

7—-5
e 2
- - (a1 §

489. A photon is emitted as the electron in a
hydrogen atom drops from the n = 5 energy
level directly to the n = 3 energy level. What is
the energy of the letted photon’? Gxilisy)

A) 0.85 eV "B) 0.97eV
C) 1.51eV D) 2.05eV

D) 2.3 % 1017]




490. Which type of photon is emitted when an
electron in a hydrogen atom dr%i{f from the n =
3 to the n = 2 energy level? (Sk\sT)

A) ultraviolet B) infrared
C) radio wave D) visible light

491. The bright-line emission spectrum of an element

can best be explained by (Ski}|57)

A)- electrons transitioning between discrete—

' energy levels in the atoms of that element _
B)-protons-acting-as-both-particles-and waves
C) -electrons being located inthe nucleus
D) protons being dispersed uniformly-

throughout the atoms of that element

492. A top quark has an approximate charge ofl% L!?%“)
A) ~1.07x 1071°C B) —2.40 x 10-19 C
(O Ho7x10C D) +240x 10710 C

ML Sl

493. The composition of a meson with a charge of ~1
elementary charge could be (Shi\\4T)

@w!ﬂ;ﬁ_ “—% ‘Bj”"“d‘sﬁ”—"‘”

494. Compared to the mass and charge of a proton, an

antiproton has( Skill Y753)

A) the same mass and the same charge

B). greater mass and the same charge
C) the same mass and the opposite ch@

D) greater mass and?he%ﬁffc?éﬁi—t‘e‘wc'h"a“fgg

495. The concept that electrons exhibit wave
propetties can best be demonstrated by the

A)-emission of pheteelectrons C%\\W)
B) scattering of alpha particles by electrons

C) collisions between photons and electrons
D) production of ele

496. What is the minimum total energy released
when an electron and its antiparticle (positron)
annihilate each other? (5kill 58)

e
@) 1.64 x 107131 B) 8.20 x 10714]
C) 5.47 x 10722] D) 2.73 x 1022]

— a2

i o
B QQ(ﬂ,wa%@(%vm& A

\(fp%[b‘{ij

497. A golf ball is hit at an angle of 40.0° above the
horizontal. The horizontal component of the golf
ball's initial velocity is 16.0 meters per second.
What is the magnitude of the ball's initial

velocity? (5Kl \%j
Ad=t23-mils B) 24.9 m/s
O 0ImE™S  DyroSms

T ) S :\D
ﬁ( v A CO3 L)oo
R Y Rk /
Nz
\(/ 1% W/i/)




498. Note that the question below only has three
choices. '

The diagram below represents the path of a stunt
car that is driven off a cliff, neglecting friction.

SRR~ A Path of car
I <
~ ~
\TB
~
[ N
RN
H
| A\
|
I

om ﬂl)_. m 2(|). m

Compared to the horizontal component of the
car's velocity at point A, the horizontal
component of the car's velocity at point B is

A) smaller (SN\\ lb)

B) greater

499, Which graph best represents the relationship

between the velocity of an object thrown
straight upward from Earth’s surface and the
time that elapses while it is in the air? [Neglect

friction.] (Skil\ ¥)

A)
2
0
L
L
Time
B)
=
Q
o
s
Time
C)
ol
©
D
2
Time

Velocity
:::!l
3
o

500. The diagram below represents the path of an

object after it was thrown.
A

/‘——'\E\
What happens to the object's acceleration as it

travels from A to B? [Neglect friction. | (%\(\\\ \—7)
A) It decreases.

B) It increases: |
O) It remainsm Q 8) W2 &om‘@uﬁ’ﬁ :




501. A projectile is launched at an angle above the
ground. The horizontal component of the
projectile's velocity. vy, is initially 40. meters
per second. The vertical component of the "
projectile's velocity, vy, is initially 30. meters \[ -0 ""‘/ ¢, ewones Yha ol
per second. What are the components of the ) 20 iy / &
projectile's velocity after 2.0 seconds of flight? ~J \{\J" S

[Neglect friction.] (Ski\\ | ) \/P N U\»y Oh. AK’
(&Y vx=40. m/s and Vy—}_O m/ﬁ - \[ E m/e‘"i“( A0 /’})("" )
B) vx=40. m/s and v, = 30. m/s "’O
C)per=20=m/s and vy = 10. m/s \)@J =
DY) Osa/s and vy, = 30. m/s
502. A soccer ball kicked on a level field has an _ L Em }f;

initial vertical velocity component of 15.0
meters per second. Assuming the ball lands at
the same height from which it was kicked, what

is the total tlme the ball is in the air? [Neglect Q= .9 {M) h
friction.] (2 ( Ky V7 ..

Loz
A) 0.654 s B) 1.53s

503. A ball thrown vertically upward reaches a
maximum height of 30. meters above the surface
of Earth. At its maxni'xum height, the speed of

the ball is (Ski\\ 19

<) 0D B) 9.8 m/s

C) 3.1 m/s D) 24 m/s




504. Base your answer to the following question on
the diagram and information below.

A machine launches a tennis ball at an angle of 45° with the horizontal, as shown. The ball has
an initial vertical velocity of 9.0 meters per second and an initial horizontal velocity of 9.0
meters per second. The ball reaches its maximum height 0.92 second after its launch. [Neglect
air resistance and assume the ball lands at the same height above the ground from which it was
launched.]

Elapsed Time
=092s
e — -
S
S
e
-
~
~
~
A N\
A |
Horizontal

The speed at which the launcher fires tennis balls is constant, but the angle between the

launcher and the horizontal can be varied. As the angle is decreased from 45° to 30.°, the range
of the tennis balls (SKil\17)

A) decreases B) increases
C) remains the same

L

505. Four cannonballs, each with mass M and initial
velocity V, are fired from a cannon at different
angles relative to the Earth. Neglecting air
friction, which angular direction of the cannon
produces the greatest projectile height? (ki \ \7\

) 70° C) 45° D) 20°




506. Base your answer to the following quesiion on
the information below,

A ball is projected vertically upward from the

surface of the Earth with an initial speed of +49

meters per second. The ball reaches its

maximum height in 5.0 seconds. (Distegard air
" resistance.)

What is the maximum height reached by the
ball? (SK\ 5)

B) 49.0 m

A) 245m
Yy 12257 D) 245 m

=

A= Yok

\/ O \(\\| CT\(\ (,\fl
\JQ s \.mm

i
)»\\ \{ ) Ilj \l
o
507. ‘An db_]e(.‘-t travels in a circular orbit. If the speed

of the object is doubled, its centripetal
acceleration will be C5K| lgﬁ)

A) halved Bj_doubled
C) quartered D) Qﬁ@@

Qe = >;/,]

508. The magnitude of the centripetal force acting on
an object traveling in a honzontal circular path
will decrease if the (SR

R

@) radius of the path is mcreased J/ \
B) mass of the object is 1ncreased”r‘“
C) direction of motion of the object is reversed -

~ D) speed of the object is increased

N

509. Base your answer to the following question on
the information and diagram below.

A 1.00 x 103 -kilogram car is driven
clockwise around a flat circular track of
radius 25.0 meters. The speed of the car is a
constant 5.00 meters per second.

‘What minimum friction force must exist between
the tires and the road to prevent thc car from
skidding as it rounds the curve‘? \\@5)

A) 125 105N 0% 104N
C) 5.00 x 103 N '




