Name 1.evel 3 Review

Base your answers to questions 314 through 316
on the information below and on your knowledge

of physics.
A horizontal 20.-newton force is applied to :FPY - Q”ON
a 5.0-kilogram box to push it across a rough, e fE)\’-%’
horizontal floor at a constant velocity of 3.0 —2Ms,
meters per second to the right. \((_,_: -0
324. Calculate the coefficient of kinetic friction Y ev”

between the box and the floor. [Show all work,
including the equation and substitution with
units]
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395. Calculate the weight of the box. [Show all work,
including the equation and substitution with
units.]

T, = g =Og(A.8Me) =HAN

3 6. Determine the magnitude of the force of friction
acting on the box.

Te=T, = QON

F17. A 7.28-kilogram bowling ball traveling 8.50 meters per second east collides head-on with a 5.45
kilogram bowling ball traveling 10.0 meters per second west. Determine the magnitude of the
total momentum of the two-ball system after the collision.
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Base your answers to questions 338 through-ﬂ on the information below and the scaled vector
diagram below and on your knowledge of physics.

Two forces, a 60.-newton force east and an 80.-newton force north, act concurrently on an object
located at point P, as shown.

North -
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398. Determine the measure of the angle, in degrees, between north and the resultant fofce R.
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7 9. Determine the magnitude of the resultant force, K.

Fw%\b 5T
-9 F- {on§ el = 100N

324, Draw the resultant force vector to scale on the diagram. Label the vector “R.”
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324, Using a ruler, determine the scale used in the vector diagram.

tol / _
‘ol = (GON <0 \Cm'-\o\\‘}

322. Regardless of the method used to generate electrical energy, the amount of energy provided by

YeA the source is always greater than the amount of electrical energy produced. Explain why there is
a difference between the amount of energy provided by the source and the amount of electrical
energy produced.

Seme. energy \S losr Yo Qadhon or Yesichance

Base your answers to questions 323 through 326 on
the information and diagram below.

A 30.4-newton force is used to slide a 40.0-newton crate a distance of 6.00 meters at
constant speed along an incline to a vertical heights of 3.00 meters.

323. State what happens to the internal energy of the crate as it slides along the incline. '
i Tatena @0ty neerses dudo Lackon Tridion 1S Preset

oo camme_ Fis Qeeater—
Hen Tog

327, State what happened to the kinetic energy of the crate as it slides along the incline.
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2278 Calculate the total increase in the gravitational potential energy of the crate after it has slid 6.00
YD meters along the incline. [Show all work, including the equation and substitution with units.]

vr- %‘[\
:-(@_ 3m)
= 1203
4,%% Determine the total work done by the 30.4-newton force in sliding the crate along the incline.

W=Fd =(@y4nNlm) =124

Base your answers to questions 327 and 328 on
the information below.

A student produced various elongations of a spring by applying a series of forces to the spring.
The graph below represents the relationship between the applied force and the elongation of the

spring.
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3%]. Calculate the energy stored in the spring when the elongation is 0.30 meter. [Show all work,
“4o7 including the equation and substitution with units.]
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—328. Determine the spring constant of the spring.
4R
K=Eo . o
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Basec your answers to questions 329 through 331 on the information below and on your
knowledge of physics.

A student constructed a series circuit consisting of a 12.0-volt battery, a 10.0-ohm lamp,
and a resistor. The circuit does nof contain a voltmeter or an ammeter. When the circuit is
operating, the total current through the circuit is 0.50 ampere.

-329. Calculate the power consumed by the lamp. [Show all work, including the equation and
YO8 gubstitution with the units.]

® Vv TR =(5A (10 =9 5w
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330. Determine the resistance of the resistor.

@ ’R :R +Ra Ra: M&
&‘kﬁ)_ 0.0 Ry

331. Determine the equivalent resistance of the circuit.

L 41
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3432. Base your answer to the following question on
4¢3 the information below.

A 20.-ohm resistor, R1, and a resistor of unknown resistance, Rz, are connected in parallel
to a 30.-volt source, as shown in the circuit diagram below. An ammeter in the circuit reads
2.0 amperes.
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Calculate the resistance of resistor R2. [Show all work, including the equation and substitution
with units.] L
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333, Calculate the resistance of a 900.-watt toaster G
Y15 operating at 120 volts. [Show all work, including R
TT '—_-E g

the equation and substitution with units.]
2= 300 =i
= et

'P:C{OO\.Q 5
\ ~ 20N P:%

=7 \j A=\ 5A Y
R=7p SA T

Q-B-Q\D— =\ ' :Y— :--;?9_—\-( silal SN,




Base your answers to questions 334 through 336 on
the information below.

A light ray with a frequency of 5.09 x 10" hertz traveling in water has an angle of

incidence of 35° on a water-air interface. At the interface, part of the ray is reflected from the
interface and part of the ray is refracted as it enters the air.

Normal
1

Air
Water

#¥7. Identify one characteristics of this light ray that is the same in both the water and the air.
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38%. Calculate the angle of refraction of the light ray as it enters the air. [Show all work, including
45 the equation and substitution with units.]

N, S\wne, = Ns.Sne, , .
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3%6. What is the angle of reflection of the light ray at the interface?

4o
@.‘ = @r‘ ‘(:350

Base your answers to questions 337 through 340 on the information below and on your
knowledge of physics. \l

An electron traveling with a speed of 2.50 x_10° meters per second collides with a photon
having a frequency of 1.00 x 106 hertz. After the collision, the photon has 3.18 x 10~ !® joule of
energy.

%T Determine the energy lost by the photon during the collision.
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-338. Calculate the original kinetic energy of the electron. [Show all work, including the equation and
substitution with units.]

KE * '/ a\m\(} - }/9\(01. \X\0 s'kg\ﬁa’gx‘o%)l =Q.85%0™)

339. Name two physical quantities conserved in the collision.

A
Crarge | momentam,  Massd Erergy

340). Determine the energy in joules of the photon before the collision.
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Base your answers to questions 341 through 344 on
the information below.

Two experiments running simultaneously at the Fermi National Accelerator Laboratory in
Batavia, I11., have observed a new particle called the cascade baryon. It is one of the most
massive examples yet of a baryon—a class of particles made of three quarks held together by
the strong nuclear force—and the first to contain one quark from each of the three known
families, or generations, of these elementary particles.

Protons and neutrons are made of up and down quarks, the two first-generation quarks.
Strange and charm quarks constitute the second generation, while the top and bottom varieties
make up the third. Physicists had long conjectured that a down quark could combine with a
strange and a bottom quark to form the three-generation cascade baryon.

On June 13, the scientists running Dzero, one of two detectors at Fermilab's Tevatron
accelerator, announced that they had detected characteristic showers of particles from the
decay of cascade baryons. The baryons formed in proton-antiproton collisions and lived no
more than a trillionth of a second. A week later, physicists at CDF, the Tevatron's other
detector, reported their own sighting of the baryon...

Source: D.C., "Pas de deux for a three-scoop particle," Science News, Vol. 172, July 7, 2007

34 . Calculate the maximum total mass, in kilograms, of particles that could be created in the
42l head-on collision of a proton and an antiproton, each having an energy of 1.60 x 10-7 joule.
[Show all work, includin gthe equatlon and substitution w1th units. ]
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342. The Tevatron derives its name from teraelectronvolt, the maximum energy it can impart to a
432 particle. Determine the energy, in joules, equivalent to 1.00 teraelectronvolt.
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-343. What is the magnitude and sign of the charge, in elementary charges, of a cascade baryon?

435
Cascada = dg b
-
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3. Which combination of three quarks will produce a neutron?
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Base your answers to questions 345 through 347 on
the information below and on your knowledge of physics.

Pluto orbits the Sun at an average distance of 5.91 x 102 meters. Pluto's diameter is
2.30 x 10° meters and its mass is 1.31 x 10%2 kilograms.
Charon orbits Pluto with their centers separated by a distance 0f1.96 x 107 meters.
Charon has a diameter of1.21 x 10° meters and a mass of 1.55 x 10?’kilograms.

34%5. State the reason why the magnitude of the Sun’s gravitational force on Pluto is greater than the
magnitude of the Sun’s gravitational force on Charon.

D m\o oo & czgcecé“ eSS oo C\NMOY\

346. Calculate the magnitude of the acceleration of Charon toward Pluto. [Show all work, including
%7(” the equatlon and substltutlon with units.

1
\" g 5‘65)( _ o
© B, ooy 22,3700 Vg o 'k

247 Calculate the magnitude of the gravitational force of attraction that Pluto exerts on Charon.
427 [Show all work, including the equation and substltutlon with units.]
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348. A toy rocket is launched twice into the air from level ground and returns to level ground. The
¢  rocket is first launched with initial speed v at an angle of 45° above the horizontal. It is launched
the second time with the same initial speed, but with the launch angle increased to 60.° above
the horizontal. Describe how both the total horizontal distance the rocket travels and the time in
the air are affected by the increase in launch angle. [Neglect friction.]
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Base your answers to questions 349 through 351 on the information and graph below.

A machine fired several projectiles at the same angle, 4, above the horizontal. Each
projectile was fired with a different initial velocity, v. The graph below represents
the

relationship between the magnitude of the initial vertical velocity, wy, and the
magnitude of the corresponding initial velocity, v, of these projectiles

Initial Vertical Velocity vs.
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349, Calculate the magnitude of the initial horizontal velocity of the projectile, vir, when the

magnitude of its initial velocity, v, was 40. meters per second. | Show all work, including the
equation and substitution with units.]

Vi) 1 \: Jﬂ\l g g \/#:?3\‘&‘“’5
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359. Determine the angle, ¢, above the horizontal at which the projectiles were fired.

31
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. Determine the magnitude of the initial vertical velocity of the projectile, vy, when the magnitude
of its initial velocity, v, was 40. meters per second.
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A baby and stroller have a total mass of 20.

kilograms. A force of 36 newtons keeps the

stroller moving in a circular path with a radius of

5.0 meters. Calculate the speed at which the

stroller moves around the curve. [Show all work,
including the equation and substitution with 5

'units.] _ E;m_\{j \/2: Cfm/ﬁz
ofs e
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Base your answers to questions 353 and 354 on the information below.

423

Io (pronounced "EYE oh") is one of Jupiter's moons discovered by Galileo. Io is slightly
larger than Earth's Moon. The mass of To is 8.93x 10°* kilograms and the mass of Jupiter is
1.90 x 1027 kilograms. The distance between the centers of Io and Jupiter is 4.22 x 108 meters.

. Calculate the magnitude of the acceleration of Io due to the gravitational force exerted by

Juplter [Show all work, including the equation and substitution with units.]

\rm 635N _ v
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. Calculate the magnitude of the gravitational force of attraction that Jupiter exerts on lo. [Show

all work, including the equation and substitution with units.]

“uﬁ Gm‘m"“ =(abxlo l\// \(8‘%3)«]0 Jéjﬂ QXloj@ (.25x | .Q&’N
@ AXI Y

. Calculate the magnitude of the centripetal force

acting on Earth as it orbits the Sun, assuming a
circular orbit and an orbital speed of 3.00 x 104
meters per second. [Show all work, including
the equation and substitution with units.]
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2% Base your answer to the following question on
43¢  the information below.

A soccer ball is kicked from pointPi at an
angle above a horizontal field. The ball
follows an ideal path before landing on the
field at point Pf.

X
Ball

VATV A e
i Horizontal field Py

On the diagram below, draw an arrow to
represent the direction of the acceleration of the
ball at position ¥. Label the arrow a. [Neglect
friction.]

X
Ball

FTTTIII ST 77777
P Horizontal field f




Base your answers to questions 357 through 359 on the information below.

A projectile is launched into the air with an initial speed ofvi at a launch angle of 30.° above
the horizontal. The projectile lands on the ground 2.0 seconds later.

30.° o
Pi‘O]thIEe Ground

L.auncher

357. How does the total horizontal distance traveled by the projectile change as the launch angle is
4271 increased from 30.° to 45° above the horizontal? [Assume the same initial speed, vi.]
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348, How does the maximum altitude of the projectile change as the launch angle is increased from
HUS  30.° to 45° above the horizontal? [Assume the same initial speed, vi.]
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459. On the diagram above, sketch the ideal path of the projectile.
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Base your answers to questions 360 and 361 on
the information and diagram below.

A projectile is launched horizontally at a
speed of 30. meters per second from a platform
located a vertical distance /1 above the ground.
The projectile strikes the ground after time ¢ at
horizontal distance d from the base of the
platform. [Neglect friction. ]

. v =30. m/s
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369. Express the projectile's total time of flight, ¢, in

terms of the vertical distance, h, and the
acceleration due to gravity, g. [Write an

appropriate equation and solve it for ¢.]
_+;&%§ ci%§}
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3% . Calculate the horizontal distance, d, if the
%4 projectile's total time of flight is 2.5 seconds.
[Show all work, including the equation and
substitution with units. ]

d: V)(JY
d=@-a5)
A= 15m

Base your answers to questions 362 through 364
on the information below.

The combined mass of a race car and its
driver is 600. kilograms. Traveling at constant
speed, the car completes one lap around a
circular track of radius 160 meters in 36
seconds.

442
262. Calculate the magnitude of the centripetal

acceleratlon of the car.
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468. On the diagram above, draw an arrow to
represent the direction of the net force acting on
the car when it is in position A4.

4y
%«i. Calculate the speed of the car.
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