ABRHS PHvsics (CP) NAVE: Key
Momentum Review

1. What was Newton’s Third Law? Why is it important? ' . o .
! for every actlom there IS an eﬁua{ mpof‘luvr(- blc :m'ohej'

and opfos e reachom ! fhat MOMENTM (S
H < - 50 N Se BVED c,
oo Fpe=—fay

2. You are holding an apple that weighs 1 N in your hand. What is the reaction force to the weight
of the apple?

Ging tux weight of theappe i the fote of The earth gubing

down on The apple | TW meacfion is the apple Fullfm.? vp
on tiv earth!

3. If action and reaction forces are equal and opposite, why don’t they cancel out?

Recavse e frras ave 45-7““9 on d ffevent oy,‘ec-fs.' Ln order
br 2 bvees P c&“‘“(vuf/ m7 nead faéeacﬁ'n? om fte
Same obact.

4. Define the following terms:

Momentum
P - mVv
Impulse
J=zFt

Inelastic Collision

o collisin where e obects sk tos ethar

Elastic Collision

n Y ‘el a much better definihion Aepend S
- boomq coltision O Sovwe ewryy tdass - Wltich esfMMkff

unit.

5. What are the units for momentum and impulse? Show that they are the same thing.

momentvm. kﬂ% NS = (49'75;/),/{ = kg
fon pulge - NS L becawse |N= [ kgmf? !

6. Imagine you are standing still in the hallway. Do you have any momentum? Then you decide to
walk down the hall. Do you have any momentum now? If momentum is conserved, how did you
suddenly gain momentum?

Swud(m) shll = NO momentvim ( beawe V= o)
when yov A walkiy yov 40 havt womentom ( MV,

ched
Since 4o pushed i 5ro«/w' bockwards, $0 Haat The 3wvt4 poshe

o Ao The eartr! — Buf fle
oN  forwards, yov fiok moment? ‘ B
:aﬁk F:S So 'o}é, we Jdg+ nofice fS c(muﬁg M mowen
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7. If you drop a glass onto a tile floor it will likely break, but if it fell the same distance onto a
carpeted floor it might not. In terms of impulse and change in momentum, why is that? What

does the cushioning of the carpet change? What doesn't it‘change? . acel
Fallf'né o same istnc 7&4‘?14;5 cnll Bave The stml udacn‘y,
fo e famo mogmentom wherler it hitfs tilesr arpet. So both

coges, the impse onTre gass (s The Same . But s carpel PAS
“MO/{‘Q j:‘.fc" - The wgh"l”\"'g rales The Hmp of 1mpact (emger,
ik Gcrengs 108 Ford ontte giage,  Fes T

8. What impulse is needed to stop a 2000 kg car traveling at 30 ‘m/s? .
LmPuLse = Ft |50t wokl seem we tant do Tuis..-

{s how Momenfvm /s changel sg -
- m oco NS J

BuT .Dufuk'?
Hp= Mg~ my; = (woe)(0) - (rocd)(30)
9. A firecracker at rest explodes into two pieces. One piece has a momentum of 0.3 kgem/s to the
right. What is the momentum of the second piece?
ip‘ - QP_G 07 03 kEgnfs fo e [efs,
L

0w = 0Nt p,  [ps-03 &y |

o

10. A ball of clay has a momentum of 2 kgem/s when it collides and sticks to another ball of clay at
rest. What is the momentum of the clay blob when they are stuck together?

2P _
2 to = 2fp < ‘ 2 kj""‘/sj

11. A force of 12 N is exerted on a cart with a mass of 0.5 kg for a time of 2.5 seconds.
a. Ifthe cart was initially at rest, what is the final velocity of the cart?

F= 2N T=bp j" (2)28) = (08) Vs - (0-5)(0)
v

- 258 .- .
FE < MV{:"mc 30 = 05 Ve
m= 0‘;{’:;3 [V,c = 60 s
Ve " 5 b. If the cart had an initial velocity of 4 m/s in the same direction as the force, what is the final
velocity of the cart? )(
N TP p (ales) = 09)% - 05X
Vc::qml-s Ft = myp- m¥g 30 = (0%) vp = 2 (,
32c 0S5 Vg Vp = 6% ""/5&
c. Ifthe cart had an initial velocity of 4 m/s in the opposite direction as the force, what is the
final velocity of the cart?
oy (12y(2:5) = (0:9) Vg = (0=
Vo= =505 J=4p
¢ = 05 Ve + 2
j 3 0 f side 2
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12. A 250 kg astronaut is floating next to a satellite. The astronaut pushes off the satellite, causing
the two to fly apart. The speed of the astronaut is 1.2 m/s and the speed of the satellite is 0.3

m/s. X s..%
a. What is the mass of the satellite? “U’Q Z PC ~ & P-f

M= 280 Kg NL: 9 «J\\’r V O+0 = (ZSO)CLZ) + mz (-o'g)

M| V- = o™ a of L:\&
\I'i. = 0O™I5 20 =0 4 Q\@ O = 300 - 0.3 M2
- e =0, =

G s 12 s Vagp 3 *s 03 m, = 300 Iy = 1000 kﬂj

b. Who experiences the greater change in momentum? -

some !

c¢. Who experiences the greater impulse?

Saw\-L!

d. Who experiences the greater acceleration?

asfronavt Colc Swaller mass)

e. What is the total momentum of the astronaut and satellite before they fly apart? How about
after they fly apart?

o! st o!

13. A 1.5 kg cart traveling at 3 m/s collides and sticks to a cart with a mass of 2 kg initially at rest.
a. What is the speed of the carts after the collision? s ‘7 . cé P
v f

M= (.S k9 Mmy=2 k9
- 1:§)(3) 4 (2)0) = (I-S)V +(V
V‘C = 5 MLS Vzc- OMIS ( ) ) )

. s = 35V
Vig = Vzp ! Chey itic)

b. Which cart experienced a greater force during the collision?

Same!

c¢. Which cart experienced a greater impulse during the collision?

S‘amz,'.

d. Which cart experienced a greater change in momentum during the collision?
Same !
e. Which cart experienced a greater change in velocity during the collision?

(,5’ zo car'i, blc Smoller pess.
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14. A 16 kg object traveling at 4 m/s East has a collision with a 9 kg object traveling at 3 m/s West.

After the collision, the 16 kg object has a velocity of 1 m/s East. Sp =€
a. What is the velocity of the 9 kg object after the collision? F‘, - P{

m, = 1b k9 m,= 9 kﬁwq Clo) () + ()3 = Ce)() + (Q)VZ,\c

V(': - Y mls VZC': -2 M b% —2LF = Ib + 9 Vz_F

s L™ Ve 27 217 9 vuqp  —> } Vg = 2.33 ™;
\ b. To be clear, which direction is the 9 kg object going after the collision?

East! (it was +) Nohwe & reveiged directon!

c¢. What was the change in velocity of the 16 kg object due to the collision?

M= N~V = (O-C4) = m

d. What was the change in velocity of the 9 kg object due to the collision?

OV = Ve~V = (2:33) -(-3) = [5:33 M[-Sl

e. Why (hopefully) are your answers to ¢ and d different?

beeasse the masses were differcut !
Nofice how Smaller mass hed A [’igger C‘*—avg—e (n \n(ocﬁy...

f. What was the change in momentum of the 16 kg object due to the collision?

Ap= Py~ Pz MY -my, = C(16)C) = (16)(H) = -u8 Kg%‘}

g. What was the change in momentum of the 9 kg object due to the collision?
dp= Mig-my; = (9@33)- (@)3) = |48 kg "‘/SJ
h. Why (hopefully) are your answers to f and g equal and opposite?
Momentom is caerved! So My changes in momenfumand
= and opposife, the momentum (ost by fle lékg was gainek by Ive

9 k3.

i. If the collision lasted only 0.03 seconds, what was the average force on the 16 kg object?

Remember, Lmpuke = change tn momentvm (= Ap)
and Imeulse is (Force) (6 ime) JSo
J: Ft ~Lf6: F('.03> side 4
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Answers:

8) (—)60,000 Ns 9) 0.3 kgem/s to the left 10) 2 kgem/s
11.a) 60 m/s b) 64 m/s c) 56 m/s

12.a) 1000 kg b) same c) same d) astronaut e) both=0
13.a) 1.29 m/s b) same c) same d) same e) the 1.5 kg cart
14. a) 2.33 m/s b) East c) -3m/s d) 5.33m/s

e) because the masses were different; smaller mass affected more by collision

f) —48 kgem/s g) 48 kgem/s

h) because momentum is conserved; the momentum lost by one object was gained by the other
) —1600 N
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