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Energy & Momentum Review

1) From the top of a high cliff, a ball is thrown horizontally
with initial speed vp,. Which of the following graphs best

represents the ball's a function of time

3)  Ahorizontal force F is used to pull a 5-kilogram block

across a floor at gConstant speed»f 3 meters per second.
The frictional force between the block and the flooris 10

©? o Es=\a ¥X newtons. The work done by the force Fin 1 minute is ¢
X most nearly conie
A) 0J w= Yt
A) B) 13501)
; : C) 600 = Fvt
’ K= Smv D) 30J N Rk
z e )
§ < 1800 ( Y 5
; = (1o (0%
: qwﬁ“' Questions 4 and 5 refer to the following: DE
B)
)
R
C)
v U9
-t 1
0 l-l--—-—tn' m
K 0.5 ;m l
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@)  Stoxt w| Vo 3° 5 X
f 5*0«‘\’ 3 “’\ K A ball swings freely back and forth in an arc from point | to point
K IV as shown above. Point Il is the lowest point in the path, lllis
. located 0.5 meter above Il, and IV is 1 meter above II. Air
E) \ resistance is negligible.

L%

A}

2) A person pushes a box across a horizontal surface ata

f 0.5 meters per second. The box has a

mass of 40 kilograms, and the coefficient of sliding
friction is 0.25. The power supplied to the box by the

person is

A) 100 W P=Fv
50 W 4

C) 5W Fas
D) 02W B -
E) 200W

? = }Lmta \
- (,stLIOY\‘N-S)

4) If the potential energy is zero at point Il, where will the
kinetic and potential energies of the ball be equal?

A) Atsome point between lland Il L h a\pw%
At point Il v\t NS\\*
) At point | (o
D) Atsome point between llland IV

E) Atpointl

5) The speed of the ball at point Il is most nearly

A} 9.8m/s A
B) 20m/s B, + )7 Ef
C) 3.0m/s U& - K
=i . '
Mah 7 7 o

45 m/s
) 14 m/s
v {zgh

Z



6)

7)

4m

A plane 5 meters in length is inclined at an angle of 379,
as shown above. A block of weight 20 newtons is placed
at the top of the plane and allowed to slide down.

The work done on the block by the gravitational force
during the 5-meter slide down the plane is most nearly

Ay 801J vl—-Fd ’ \I\J;AU%
60) ) mgsm&d - @n@h
C) 201J 5 by
D) 130J - mg 3 « "
E) 100J . (26U - (26X 9)
A student weighing 700 N climbs atcGnstant spegthto the

topofan8m vertical rope in 10 s. The average power
expended by the student to overcome gravity is most

nearly . d
A) 875W - %‘ = ’?;
B) 5600 W

C) 1AW = (lo_o@
D) 875W 10

() 560W

What is the kinetic energy of a satellite of mass m that
orbits the Earth, of mass M, in a circular orbit of radius R?

A) GMm/R2 o F:Fe

B) HGMm/R) G ?x\ .S ¢ .

¢) 3(GMm/R2) ‘S r

D) zero ) T | 9_11\.
(B)) Hemm/R) ® k=z™" A (')
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10) Which of the following quantities is at is always

positive or zero?

A) power

B) work + oY —

@ kinetic energy

D) —ahgularmomentum-

E) JinearmomentunT
11) Atennis ball of mass m rebounds from a racquet with the

same speed v as it had initially, as shown below.

Vg = Vox = -\, C08 €

The magnitude of the momentum change of the ball is
Ay my ne directn

B) 2mvsiné

12) Atoycannon is fixed to a small cart and both move to the
right with speed v along a straight track, as shown below,

A —

(@) @]

— )

The cannon points in the direction of motion. When the
cannon fires a projectile the cart and cannon are brought
to rest. If M is the mass of the cart and cannon combined
without the projectile, and m is the mass of the projectile,
what is the speed of the projectile relative to the ground
immediately after it is fired?

e e
at 10 meters per second and collides with a flatcar of A) mv/(M-m) ’P. = ?;
mass 3,000 kilograms that is rolling to tht 5 meters B) (M-m)v/m i v
persecond. The flatcars couple together. Their speed o) myM (m+ N)V = M * %
after the collision is
25m/s My +rav = ) &) M +m)v/m \ (m +M)V
1m/s QG;DY" 2 e wi
1y + (D
C) 7.5m/s (oot *+
D) 5m/s " (s,x,o\,\l

E) 7m/s
! 2600 - |Goso ~ 5(500“‘



13) Two bodies of masses 5 and 7 kilograms are initially at
rest on a horizontal frictionless surface. A light springis
compressed between the bodies, which are held together
by a thin thread. After the spring is released by burning
through the thread, the 5 kilogram body has a speed of
0.2 m/s. The speed of the 7 kilogram body is

A) 1/\'% :Fs =%
2: giz Grgmps » MY +OW
D) 7/25 T == B te

@) 17 (5Y.2) = - (L)
14) Two pucks are attached by a stretched spring and are
initially at rest on a frictionless surface, as shown below.

If puck | has three times the mass of puck Il, which of the
following quantities is fie samgfor both pucks as the
spring pulls the two pucks toward each other?
@ magnitude of momentum
B) acceleration a.z £F[m
C) speed mv = ~my
D) velocity mv= - mV
E) kinetic energy ’lz‘."“rz
15) Aweight lifter lifts a mass m at constant speed to a height
hintime t. What is the average power output of the

&
o.\\ 0 Q'?ii\ﬁs

oh

weight lifter? d
A mg P B oS
B) mgh 4 L
C) mght
D) mh

(E) ment
16) Which of the following is true when an object of mass m

moving on a horizontal frictionless surface hits an@

to an object of mass M > m, which is initially at rest on the
surface?

The momentum of the objects that are stuck together
has a Magnitude than the initial momentum
of the less massive object.

B) Allof the initial kinetic energy of the less massive
object is lost.

@ The speed of the objects that are stuck together will
be less than the initial speed of the less massive
object.

Bf The collision is glastic. K Mud consevved

E) The direction of motion of the objects that are stuck
together depends on whether the hit is a head-on

collision,
mv, 4 M = (m4+ M\V‘?

17)

18)

19)

20)

2396-1-Page3 o
Two objects having the same mass travel toward each
otheron a(f!at surface, each with a speed of 1.0 meter per
second relative to the surface. The objects collide head-
on and are reported to rebound after the collision, each
with a speed of 2.0 meters per second relative to the

surface. Which of the foilowinq assessments!of this report
is most accurate?

/af Momentum was not conserved, therefore the report is
false.

If there was no friction between the objects and the

surface, the report could be true.

If the objects had different masses, the report could

be true.

D) ) If potential energy was released to the objects during

the collision, the report could be true. ™M

}f If the surface was inclined, the report could be true.

&‘J. ster.
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B)

Y-
m
o8 Gy
g0
A solid metal ball and a hollow plastic ball of the same
external radius are released from rest in a large vacuum
chamber. When each has fallen 1 m, they both have the

*EMme A\ obiects foll of Sanuraie

speed

B) kinetic energy \L=-§m\("

C) inertia m

D) momentum p=mv

E) change in potential energy AUg= ma\f\

A railroad car of mass m is moving at speed v when it
collides with a second railroad car of mass M which is at

rest. The two cars(lock togetherjinstantaneously and
move along the track. Whatis the speed of the cars
i iately a h ision?
immediately after the collision M § M -
A) (m+ M)v/m

L LA

Mossev
ey
by Efecent

(n\%‘ M) vV
@ mv/(m + M)

C) myM Vg ®= —=
D) Myv/m ma
E) w2

A 2 kg object moves in a circle of radius 4 m at a constant
speed of 3 m/s. A net force of 4.5 N acts on the object.
What is the angular momentum of the object with respect

to an axis perpendicular to the circle and through its
center?

9 N m/kg L= NAS
. 24 kgm2/s 3
C) 18N m/kg - (2 2\ Lh
D) 13.5 kgm2/s
E) 12m2/s



21) Twoobjects of mass 0.2 K and 0.1 kg, respectively, move 24)

parallel to the x-axis, as shown below.

=

The 0.2 kg object overtakes and collides with the 0.1 kg
object. Immediately after the collision, the y-component of
the velocity of the 0.2 kg objectis 1 m/s upward. What is
the y-component of the velocity of the 0.1 kg object
immediately after the collision? =

Pby . PP\1

2 m/s downward
O5-mfs upward— o¥sml = My Pty

25)

C) O5-fedownward m\Viy = - mlv,_j
D) e (Y ) e ™ AV
E) 2 m/s upward- Ve =2
22) Three objects can only move along a straight, level path.
The graphs below show the position d of each of the
objects plotted as a function of time t.
|
& 4 +
d U d o d o
o7 ¥ Ty il
—t- § o {
1 n o
The magnitude of the momentum of the object is
(increasing’yn which of the cases?
A) llonly -mV
it only Y
c) IIandlll A P q\'
D) landllonly
E) landllionly 26)

23) A ball of mass 0.4 kg is initially at rest on the ground. Itis
kicked and leaves the kicker's foot with a speed of 5.0
m/sina direction _ggo above the horizontal. The
magnitude of the impulse imparted by the ball to the foot

is most nearly
A) 1N°s = Dp >MaV
B) N3N-s

2N-s B (‘;\Xf{,)
D) 2A3N*s

E) 4N-¢s
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Two people of unegual mass are initially standing still on
ice with negligible friction. They then simultaneously push
each other horizontally. Afterward, which of the following
is true?
The speeds of the two people are equal. myv, = - MzVa
The center of mass of the two-person system moves
in the direction of the less massive person. COM 19
@) The momenta of the two people are of equal
magnitude. Okgm » Pi+P. P>~V
)Zf The kinetic energies of the two people are equal. ¥ =
The less massive person has a smaller initial
acceleration than the more massive person.

NG!

cot¥

z

G- -.-?__E_ l m h
m

K statio'@o, bject explodes, breaking into three pieces of

masses m, m, and 3m. The two pieces of mass m move

off at right angles to each other with the same magnitude
of momentum mV, as shown in the diagram below.

@P‘h'\'ﬁ) - Otﬂ "lb
m-LG\ Jro vadoncl
aut

Ry

@0%r b= e* i
ar 11,43 Feisagle

the*fiece having mass 3m?

A) magnitude 4‘1 2v/3 ;}Iirection = % @ - E’ mY
B) magnitude %ection = / 3?‘\15 - (i‘f,\{
C) magnitude Mirecﬁon = / Vs > g’; N
D) magnitude Mection = )F'

@ magnitude @irecﬁon = /

A ball is thrown straight up in the air. When the ball

reaches itgfighest pointywhich of the following is true?
m None of the above Y T "‘l

) It has maximum momentum.q‘f""‘ Yop * il

5})’ it has zero acceleration, a.= o= -9 3l "“\5"
}f) It has maximum kinetic energy.blnv,
/z)’ Itis in equilibrium. aceel N



Questions 27 and 28 refer to the following: 30)
o e -
Timo ()
A student obtains data on the magnitude of force applied to an
object as a function of time and displays the data on the graph
above. fadom (7. ¢ e nuw& q \)'c Shen,
VOO Ky
27) Theslope'of the "best fit"strai time is most near|
@ sws -
- - B8N
B) 7N/s M- BY 7:5—5“——1&5—”5 Is
C) 10N/s AX o R
D) 8N/s
E) 6N/s 32)
28) The increase in the momentum of the object hetweent=
Osandt=4sis most nearly AP:J_ &RER
A) 100N-s _
Ll - ‘
v o bh
* 1
D) 40N*s :("‘Xs\ + ’-ZC‘n('?'o)
E) 50N°s Zo +40
. The two blocks of masses M and 2M shown below initially
- travel at the same speed v but in opposite directions.
==~ 33)
o N
0 -9 °
7o) e
L
T~ ., Theycollide anHow much mechanical
@ — energy is lost to other forms of energy during the collision?
=5 @4/3Mv2 ® Ko >+ Mv*s §(2M)v
) zero 3 q
= ]
C) 3/4Mv2 ¥ —ir\’\\r = —Mv?
D) 3/2 Mv2
E) 1/2 Mv2 ® P>

My -2V = (mydm) Ve
- My = "_)l?\V‘
\ A

3

2396-1-Page5

A ball of mass M and speed v collides head-on with a ball
of mass 2M and speed v/2, as shown below.
r
2
If the two ballstick together, their speed after the
collision is Pe = Ps
A) 3v/2 My — 2MmY - (3m)Vp
B) J3v/2 =
0 Gy = Im Ve
D) N2w2 N -
E) v/2 ¢ nale
w
A ball is thrown upward. At a height of 10 meters above az.
the ground, the ball has a potential enargyof 50 joules
(with the potential energy equal to zero at ground level) ‘—]
and is moving upward with a kinetic energy of 50 of 50 joules.
Air friction is negligible. The maximum height reached by
the ball is most nearly E. #Eg % “.\b
A) 10m &
B) 30m YD
(©) 20m
D) 40m
E) 50m
During a certain time interval, a constant force delivers an
average power of 4 watts to an object. If the object has an
average speed of 2 meters per second and the force acts
in the direction of motion of the object, the magnitude of
the force is -fv - F_V
A) 4N 4w
B) 8N Pad o B8, &N
C) 6N v 2"
2
16N
When an object is moved from rest at point A to rest at )0

point B in a gravitational field, the net work done bythe .~ a =
field depends on the mass of the object and W \¢
B

A) the nature of the external force moving the object
fromAto B \lA

@ the positions of Aand B only
both the positions of A and B and the patl'rtaken-
betweenthem — N ?x\'h \r\c)epﬂ\f‘/f“

the path taken between A and B only &/

E) the velocnty of the Ob__JE_Ct as |t moves between A and B
\—Stuck o total

-~
v

\

® K= Bm (Y vl abdF @ Eposte Ke Ko

-

L Am Ly, L omy? L= v
-zin;no c mv Gm :

j/(. mv?

~dr. my?

-



34)

35)

L Sami
i ¥
VAR
P
“ X’
\)3 i
An asteroid moves in an elliptical orbit with the Sun atone
focus as shown above. Which of the following quantities
increases as the asteroid moves from point Pinits orbit to
point Q7
speed TI’ & Y
angular momentum L con? Yank
of kineticenergy v V¥ VK
Df totaleneryy Eo Sami
(®) potentialeneray 4, fuy AV = ma\r\

Gms

-_..x@_.'_°.;"'-’3---.---9_--. .

Figare X Pgure I

Two balls are on a frictionless horizontal tabletop. Ball X initially moves at 10 meters per second, as shown in Figure | above.
It then collides elastically with identical ball Y, which is initially at rest. After the collision, ball X moves at 6 meters per second

along a path at 53° to its original direction, as shown in Figure Il above. Which of the following diagrams best represents the
motion of ball Y after the collision?
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1)
2)
3)
4)
5)
6)
7

B)

13)
14)
15)
16)
17
18)
19)
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25)
26)
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