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"MOMENTUM WORKSHEET

1 Wthh has more momentum, a 1000 kgfcar 110v1ng 1 m/s or a 70 kg person sprinting at 8 ( 0 é},

m/s? 1000 (1T * 0o s 70A (K%)= >

2. An official major league baseball has a maSS()QW)kg. A pitcher throws a 40 m/s fastball

which is hit by the batter straight back up the middle at a speed of 46 m/s.
a) What is the change in momentum of the ball during the collision with the bat?
b) If this collision occurs during a time of 0.012 seconds, what is the avcragc force Lxgrlcd by

the bat on the ball? (4%
mevg V) 5 (=Y = / Ji"o" )

G) b/- s —IOO(JM

3. A tennis ball may leave a top playcr . Scrve with a speed of 65.0 mfs If'the
ball’s mass is 0.0600 kg and it is in contact w1th the racket for 0.0300 s, what is the average

force exerted on the ball? Would th1§ force be enough to W ¢ ground?
a3 ,g(/cf- ! 703) : 1SON

4. How much force is requlred to stop a 60 kg person traveling at 30 m/s during a time of a)

510 sedonds it - v/ )z F? b d¢uCo-20):Ftos)
el ;
c) 0.05 seconds T 3(00'V

5. A 30 kg child running at 7 m/s jumps onto a 10 kg sled which was initially at rest. What
will be the veloci; of the child+sled immediately after the child jumps on the sled?

< C -2 S'ﬂj
30(7)+% & (3030 @ e /.s
6. A 1500 kg car traveling at 15 m/s collides with a 500 kg moose which is at rest. If
&
moose is knocked backward at 20 m/s, what h?pens to the car? VP : 8/ 3 4

b"l)bflf)*o' (20) + 1500

7. A 1500 kg car traveling 5.0 m/s collides head on with a 3000 kg truck traveling 7.0 m/s in

the opposite direction, If the bumpers lock (the collision is inelastic),

a) what is the velocity of the two vehicles together immediately following the collision?

b) what is the magnitude of the change in velocity experienced by the driver of each car e 3es

v
du;mgth:z;cglks(uin 3 veou€ - (1500t }OUU)VJ . Av T Vg© e
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8. A 70 kg astronaut floating 1n an orbiling space station throws a 1.0 kg water bottle across

the room at a speed of 8.0 m/s, What is the magmlude of the astronaut’s recoil velogity?
ﬂ..:- O'/‘. 1€§) + 70 v, { ”%j

9An order to complete a tough “split” in bowling, a bowling ball of mass 6.5 kg is rolled
with a velocity of 12 m/s. The ball hits a 1.3 kg bowling pin, sending it off with a speed of
3.5 m/s at an angle of 80 degrees with respect to the original direction of the bowling ball.
What is the angle and direction of the bowling ball’s velocity after the collision with the pin?
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Impulse, Momentum & Conservation of Momentum. v .

Worksheet
Momentum Worksheet.doc
Impulse and Momentum:
1. A compact car with a mass of 725 kg is moving at 90 km/hr toward the east.
a. Find the magnitude and direction of its momentum. z(72 )'@ 22 )'.‘K /
= m / >
; ‘10"""" ”w___- tobym 21;7 :0:3 /12 S b% g‘d
b T IR [T T | 1 3

b. A second car, with a mass of 2175 kg, has the same momentum, What is its velocity?
Sev
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2, The same compact car from question 1, suddenly applies the brakes hard for 2.0s. As a
result an average force of 5.0 x 103 N is exerted on the car to slow it.
a. What is the magnitude and direction-of the 1mpu1se on the car?

IT:Ft: S'Og'“/?s)# 160600 %Y wes?”

b. What is the magnitude and direction of the change in momentum of the car?

I:o0p- 0000 B west

CANIT the compact car was initially moving at 90 km/hr, what is its fi nal/veloclty; @
= = - 000 z 7235
Z m vy ) 1000 0 v§ (h-"?/

A, = 28 “i3.5% V§ =S
3. A snowmobile with a mass of 24.0 kg accelerates from 6.00 m/s to 28.0 m/s in 60.0 s.
a. What is the snowmobile’s change in momentum?

op = wmlvp-v/
F zv(zli () LL* '”/]

b. What is the magnitude and direction of the average force exerted on the

snowmobile?
': i b WLEE L

4. A boy hits a 0.05 kg golf ball from rest to a speed of 75 m/s. What is the impulse given to

T:ap mly-y): 05(75=0
2.75¢ Fl.ol) [F
5. A 0.144-kg baseball is pitched horizontally at 38.0 m/s. After the ball is hit by the bat, it

moves in the opposite direction with a speed 42,0 m/s. If the bat and ball were in contact for
0.80 x 10-3 seconds, what was the average force the bat exerted on the ball?

F.f— s n\(v‘-—v,‘ )
F(ovos) = 199 (=42 —3¢)

F = |- 14, vee N/ 2




6. During an automobile crash test, a 1000 kg car is sent towards a cement wall at a speed of
14 m/s. It is brought to rest in 0.08 sec. What was the average force of the car on the wall?

F'f= ""(VI'V,') o
FLUs) = fo0o (O- 1Y) £ (= 25000 N

7. A bowling ball with a mass of 5.4 kg is moving at a velocity of 3 m/s. What is the bowling

ball’s momentum?
D muv Jec m
) sswes) = (16,2 ’/s}

8. A 10000 kg freight car is rolling along a track at 3 m/s. Calculate the time needed for a 1000

N force to stop it. - = (v =V, )
ot e e VY T '
-f000 + = ju000 (0-3) [f: 30s

9. A 0.160 kg hockey puck is moving to the right at 3.00 m/s. What is the veloeity of the puck

after a force directed to the right with a magnitude 0f 25.0 N is applied for 0.050 s? . Y
Fff". A(V;'V.‘) 4 .25 s My i
es(.o35): N fv;-S) DI 5 5 .M?f
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10. A 0.005 kg bullet is fired with a velocity of 100 m/s toward a 10 kg stationary solid block
resting on a frictionless surface.

a. What is the change in momentum of the bulletifit is embedded in the block? . 5 e
Ap * Rl hi O — ™Y = 0~ (¥9)(100°%): [-,) >%

i r ﬂ' . . .
b. What is the ‘change 'in morhentum of the bullet if it ricochets in the opposite direction

with a speed of 99 m/s?




Impulse; Momentum & Conservation of Momentum
Worksheet

Conservation of Momentum:
11. A 95-kg fullback running at 8.2 m/s collides in midair with a 128-kg defensive tackle

moving in the opposite direction. After the collision, both players come to rest. How fast
was the tackle moving initially? AV TV (m,+my @_\ i

?{(8’.2)& R¥y,, = 0
ve U Vi :(-—(./%i
12. A thread holds two &rts together as shown in the diagram =AKTier the thread is cut, a

compressed spring pushes the carts apart, giving the 1.5-kg car a speed of 27@0 the left.
What is the velocity of the 4.5-kg car? f; =R
(9)

= ;.i‘lg (-.22%) + 4.5k %
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13. Two campers dock a canoe. Once the canoe comes to rest, one camper with a mass of 80.0-
kg gets off the canoe with a velocity of +4.0 m/s. The canoe and the other camper drift off in
the opposite direction with a speed of 2.78 m/s. What is the combined mass of the canoe and

the second camper? f sz /0 ¢
]

e g0k
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14. A spaceship with a mass of 2.0 x 10s kg is cruising at a speed of 5.0 x 106 m/s when it blows 5
up into two pieces. One section, with a mass of 7.5 x 105 kg is blown straight backwards m, = w0 - 7.-‘ :’0
with a speed of 1.0 x 106m/s. What is the magnitude and direction of the velocity of the AT KT

second piece of the spaceship? 0 e : ) ; .
(Z'lo“))(éx/{,%) = (7.5 210 ks )(= /10 e 125 ow
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15. A ceramic penguin with a mass of 0.5 kg suddenly bursts apar wo pieces. One piece

has a mass of 0.15 kg and has a velocity of -2m/s. What is the velocity of the second piece?
sh= N
¢ S
+ 85V,

0 -~ 2
16. The nucleus of an atom has a mass of 3.8 x 1025kg and%ﬁ?ﬂ‘fﬁ!ﬂeus is radioactive

and suddenly ejects a particle of mass 6.6 x 1027kg at a speed of 1.5 x 107m/s, Find the
recoil speed of the nucleus that is left behind.

R OF L
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:17. A 0.2 kg plastic ball. movesvitlia velocity of .3 m/s. It collides with a second plastic ball of
mass 0.1 kg, moving along the same line at a velocity of .1 m/s. After the collision, the
velocity of the 0.1 kg ball is 0.26 m/s. What is the new velocity of the first ball?

e (.3) + (.1)¢.) S22+ 20v,)
026 +__.20v.)

.07 .
18. A 40 kg girl is runnlng along at 5.2 m/s 0 kg wagon, How fast will the
Y0+ 20) v

0(5-2)* 2000) =
208 ° {ov

wagon move with the girl in it?

y

Tic pendulum with a mass of

19. A 0.12 kg bullet with a velocity of 400 m/s is shot into 4
6.00 kg and a string length of 70 cm. How fast will the pendulum and the embedded bullet

b;e moving just after the collision? What is the vertical height the pendulum will reach at the
top of its swing?
LN
2k (100°%) + Ch (0F)= (v,
Yy = Lrev,
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’ Before Elastic Collisions
1) -
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2kg 4kg 2kg akg
— < < ~> =
/3': ~n 20
3 Wiz)el-200)4 ©
10 “/.[ 8m/s 8m/s 10m/s
2kg 2kg 2kg 2kg
2(Vv;) t 2(-Y) + 2(-§) + 2€10)
— <pumc-lay < ~> i—
., W [0"/,
1205 ) +  m, (9) % 12(0) + m, 71%])
4) L0z m, V)
5m/s Oom/s - f, Om/s 10m/s
12kg _L__kg 7’ ¢ ? 12kg (same as before)_é__kg
b—d~> — b—d — .-
5 (() + 4’r) = §(5) L4 Y Veg
5) ' ¢0 = 2Y - V Vg
6m/s 3m/s 3m/s _9__m/s
gkg 4kg 9 & Vg 8kg akg
) + Yol ¥y -y *  9(¥)
o 407 "’uwv..o'
8m/s & m/s & = 8m/s 8m/s
4kg akg - fyrs -f‘?f 4kg 4Kg
)0 (0) + )0 €4) L we-2) + U V:‘F
Om/s am/s N . Y. m/s m/s
et 10kg 10kg e g o207 M%é’kg 10kg
-20 60 1 /0 Vq
Ny 42 |
AR — < Vo, I 1< — .



" Before |nelam) After
2m/s Equalmass  Om/s ] m/s
— > —
() rry ) S B Po¥ 3 p—
2) Cn 5 2m (v) vel s
4m/s 2m/s & ,"’ m/s
9k 20kg Akg
) + 20(-2) g 27(Vy)
m_} GH -, [VV, =V, (specify * direction)
3) o'.f . ”o 5‘,.:'00'\
6m/s 3m/s 3m/s
2kg ___ ke 2+ )kg
= < — e I
7Yy + 9(7) = Fv,
6m/s 2m/s 324 J/«Vg Ll m/s
4kg 4kg v, ? q% 8kg
=™ —> - ey —>
Y F L0 14
3m/s 12m/s 3“', (0 & -(aa, - 30 6m/s
kg 5kg Fm, 4 30 (____+5)kg
/M_,_J‘.: 3. ?F) I
b—d~ < = ' < =g
6) m (o) ¥ 3(-F) (1 3,) (-2)
Om‘s 8m/s 4 Y el - ‘ 2m/s
. s ik |r -2, T e
o= S < -
7) (tricky trickyﬁ , ‘ ) * 2x ( O) = ﬁ (Z )
6m/s om/s [x = ‘X 2m/s
X 2x 3x
What is x equal to? ,' ‘ o"[ X
= B _ By - >
w M"u



