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Physics 100
Notes: Momentum and Impulse
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Practice Using the Momentum Formula:
1 A 3kg goliath frog has a velocity of 2m/s\What’s its momentum?-
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2 A 50kg pig has a momentum of 150kgm/s. What’s the plg s velocnty? \
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3. A farmer is chasing the pig. The farmer’s veIocntygimis}nd her momentum is 200kgm/s What is the
farmer’s mass?
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Practice Using the Law of Conservatlon of Momentum “o/
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Units for impulse:
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Three ways to rearrange the impulse/momentum formula:.. -~
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\\OOORg\car is rolling toward you at a velocity of 2 m/s In order to slow the car to a velocity o@syby
pushing against the car. fqr 10 seconds how-hard-wil ~

ou have to push?
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Physics 100
Momentum and Impulse Practice

Formulas: p=mv ' Ft = ap Ft = mAv %:/g“j' )‘Qf;lpq" /

Short Answer:

: YD
1. Define momentum jy‘e,-./,\o_ ;.«. ma/,‘ow/ .ngulm..gs

kn&(e‘mcﬁ/ * kﬂ’-‘%‘” g
2, State the law of conservation of momentum. ‘ ,
Tho vt momentum Sn oy Spses remalas
oS v‘Lt .
3 What are the units for momentum? ).éj %

4, What is the symbol for momentum? ﬁ

5. Define impulse.
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5: What are the units for Jmpulse?
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Problems:
6. A 7kg object has a velocity of -4m/s. What is its momentum? -
e = Py (I = 28—
7. 0.65kg basketball is moving with a velocity of 3m/s. It collides with a stanonary 0.05kg tennis ball,

transferring half of its momentum to the tennis ball.

a. Whatisthe basketball’s velocity afte{ the collision? //’
VA bte Ob5t5(3-4) = 1. 95454 ii;#@. @

b. What is the tennis ball’s velocity after the collision?
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8. Animpulse of 6kgm/s is applied to a mouse. What is the mouse’s change in momentum?

4P TR oA =4p ,
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9, A 1,000k car accelerates from 20m/s to 50m/s, q

a.  Whatlsthe car's Ap? Af f’p' o __/. “/’,‘l/ Ja—
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A” b. If this acceleration takes place over a 30 second time perlod, what force is bemg applie
2 é s
FE=Ap  F-: _J-/—-: ";"9 5ol (00D
2

10. Starting from rest, a 200kg motorcycle accelerates over a distance of 90m in a time of 4 seconds reaching a
velocity of 40m/s. Immedlately after that, the motorcycle crashes into a series of cardboard boxes and
comes to rest in a time of 3 scconds.

a. What Is the motorcydc s Ap during Its acceleration period?
.., z&d// 41/)79 -0 = 9/099 '»;7\

b. Whatﬁm motorcycle’s Ap during Its deceleration perlod?

Aot = O 00ty 2B

What average net force caused the motorcycle’s acceleration?
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What average net force caused the motorcyﬂe s decelerataon?
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/@ Car A has a velocity of -10m/s and a mass of 500kg. Car B has a mass of 800kg and a velocity of 6m/s. If the
two cars collide an% together, what Is thelr shared velocity after the collision? _ﬁ

/7 %/é*ﬂuére pernller P70 o7 v
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uppose a 3kg steel sphere is moving with a velocity of 4m/s. The steel sphere strikes a second stationary
sphere with a mass of 2kg and a velocity of 2m/s. After the collislon, the 3kg sphere has a velocity of 3m/s. /3 Dok: (9

a. Whatis the net momentum of this

system befgre the collision?
s o) =12k D)

b. What is the net momentum of this

system after the collision?
) (@

¢.  What is the velocity of the 2kg

steel sphere, after the colllslon?
Jbhmfh = S o)+ 24 //)
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1. Impulse is equal to the change of - e “
i A. Vel?)city : . / &' e loc 17y
B. Mass P aa f v
C. Fo
. Mo
E. ForcexVefocity

2. An object’ smomentum is always equal to 37 ‘ GHE . .J:f,;. e «
A, its average acceleration - - B the force applied to the object aral :
C. its velm:lty ‘multiplied by the applied force” ' D. the impulse imparted to the object g

E. Work done on the object W

3. The change in an object’s momentum is equal to

A, its average acceleration B.- the force applled to the object -
toimot 2L its velocity multiplied by the applied forceD. the impulse imp imparted tothe obiecf>
E. Work done on the object E. its mass multiplied by its velocity

4. The correetynits for momentum are:
m ~ b.Nm/s c. kgm/s? d. Nm/s?
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{ 5-%¢ Three eggs of equal mass are thrown with the same horizontal velocity at three different walls. The walls are
identical in every aspect except for their hardness. The first egg splatters against a hard wall and comes to a
stop. The second egg hits a soft wall and comes to a stop without splattermg The third egg bounces backward

off of a springy wall.

5. Compared to the first egg (hard wall), the second-e ej ?;\f?u?a\bxperiences... A =F
a. Greater force and the same impulse . Les e impuls f
c. Greater force and greater impulse d. Less force and greater impulse’

e. Same force and impulse

6. Which egg experiences the greatest chang
A. Firstegg B. Second egg

7. Now consider the walls in number 4. Which-wallis most likely to be knocked over by the egg impact?
a. Hard wall b. Soft wall m’ d. None of them

D. None of them

N
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8. @ ball is dropped to the ground. It hits the ground with a velouty 0 -Gm/ and bounces back up with a
VE 0c1ty of@¢4m/s. What impulse did the baII experience? s
A. -2kgm/s B. 4 kgm/s C. -6kgm/s E. 24kgm/s /O:M."/L
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S mv = /&Wéé?hﬁ>= 3400044

9. A 1,200-kilogram car traveling at 30 meters per second hits a huge pile of cardboard boxes and is brought to rest
in 6 seconds. What is the magnitude of the average force acting on the car to bring it to rest?
A. 6x10°N B. 6x10°N C. 6x10°N D. 6x10°N E. 6x10°N

£t =4 ___ﬁ_ _ 24 ooa,é’n/
. N P

A Zijhuld is riding a long board. The mass of the long board { Both the child and the long board are
“tRveling leftward. Their velocities are both -5m/s.- As the child jumps off the long board, the long board
dgeds up to a velocity of -9m/s. What isthé child’s new velocity wgen she jumps off (before she hits the
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11. A bocce battwas+alling w. veldcity of 4m/s. The ball collided with a traffic cone, which applied a force of £ -
-5N to the bocce ball. The force lasted for-0.1 seconds, and the mass of the bocce ball was 0.8kg.

a. What umpulse was applied to the ball before the collision?
Tt = P swbuy= COTH

b. What was the ball’'s momentum befgre the collisio

fzmo = o8 (L 5.2k =3

c. What was the ball’'s momentum after the collision?
= - EIN / o, SN
Ft=bP = -0.5/ =40  [47
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d. What was the ball’s velocity after thé’colhs:on?

4 = A
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42, Use the concepts of momentum, rmpulse force, and tlme to explaln how airbags decrease injuries dunng B
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