ABRHS PHvsics (CP) nave: LEY

Momentum Problems

1. Astrid (mass 70 kg) is somehow stranded on some frictionless ice, and cannot walk at all. She
has a heavy backpack of mass 10 kg.
a. How could she get off the ice?

Tf she thaws fhe hodepack che will recil m T&ooppos:'fc
direction. (She wan't ke going Fast | put she will be 3""‘9"')

b. If she can throw the backpack with a speed of 5 m/s, how fast would she go?
M= 30k M= kg 2pi = = (10)CS)
; = (39)V,, + (0)C
V; =0™s Vg =0 040 75'#
FoV,, = —00
Vea = ) V by M/ ol -
4 / e 5 ™is ‘V‘-F = — 0.3 m/s
2. A 500 kg cannon fires a 10 kg cannonball with a speed of 300 m/s.
a. What is the recoil speed of the cannon? Sp- = s F
P (S +

M= 500 ky M, (kg

oto = (S00)Vip + (10)(300)
72 - 0 M{§ VZ; =0 w/s

[ —— M
% b. Which objecthas a greater change in momentum? (

same !

c. Which object has a greater impulse?

Sawe I

d. Which object experiences a greater force?
(
Same .

e. Which object has a greater change in velocity?

tavmonha |

f.  Which object has a greater acceleration?

Connim ball

side 1



ABRHS PHysics (CP) NAME:
Momentum Problems

3. Two astronauts are floating motionless in space. They push off each other. The first astronaut
has a mass of 150 kg, and after the push has a speed of 2 m/s. The other astronaut has a mass of
250 kg.

a. How fast is the other astronaut going after the push? s Pi =3 P{
m = 150 k5 M, = 250 kg o+40 = (1s0)(2) ¢t Czso)v,'f
V‘L = 0 ”‘IS Vz; = 0“‘/5 250 Vz{: c -300

Vyr 2 Mk Vepe? Mpe = 12% \

b. What is true about the directions of the two astronauts after the push?

oﬂ;o‘:‘fk dérections! e CL% L(% N

4. A5 kg cart traveling at 2.5 m/s crashes and sticks to a 3 kg cart initially at rest. How fast are
the two carts going when they are stuck together?

- AR\
m = 5\«3 my= 3[43 2p; - éP-F / }
Vi.z 2.8 ™ Vy. = OM5 )+ o =V + BV
"

v 4

:Vz — =V '2'§: 8V

{
T, Tv="15b s !

5. A 1500 kg car traveling at 25 m/s skids on some ice, and crashes and sticks to a car of mass 2000

QR

v

\

l;.gi{ow fast are the two cars going right after the crash? 2p; = 2 P
m=1S00 kg M= 2000 kg (1$00)(25) Fo = ((pAV #(2000)V
Vip=25™Ms Vg = oM . 37500 = 3500 V
Vip =lg, —> let it v [v=10.2 ™5\
b. Which car experiences a greater change in momentum?
Sam!

6. A 1.5 kg cart moving at 3 m/s crashes and sticks to a second cart initially at rest. If they are
going at 2 m/s when they are stuck together, what is the mass of the second cart?

ml"-' ‘S-Kg m,< ? 2‘7‘: = 2“,

Ve, = 3" Y70 "ls (.9R) +o = L5 F(M,)(2)
¢

Vie = 2Mls  Vag? 2ms s =3 + Z2m,

LF [.5- = * M?' side 2

rfmz: 01 k3J




ABRHS PHysics (CP) NAME:
Momentum Problems

7. An archer shoots a 0.1 kg arrow with a speed of 60 m/s at an 0.5 kg apple. If the arrow sticks in
the apple, what is the final speed of the apple and arrow? E - i
P; = 2P

m = Od \<3 M, < OS k5
= DV + (O'S \'4
Vi, = 60Ms Vg = O (0.0 (60) +0 = (o) )
L= 0bV
V?_{l - VvV

e N Vi, <
ot | y= 10 ™s 1

8. Peggy (50 kg) and Bill (70 kg) are having an argument standing on an icy surface. Peggy pushes
Bill so that Bill moves backward with a speed of 2 m/s? -~ &
a. How fast does Peggy move after she pushes Bill? b P o- P {

z Sok m,z 3o k
"\‘r‘ = Om?s élc‘“ 0'2/5 O + 0 = (SO)V‘F + (0)(-2)
te ~

- SoVv. - |[qO
V( = ? VZ{_-TNZ”‘/S 0 5 "f
SO V(‘F = [40

- ¢

b. Who experiences more force? I_/
m
[ Vi, < 2.8 [ S j

sSoame. . ‘-

9. Nasir runs with a speed of 5 m/s and jumps on a stationary 7 kg skateboard. If Nasir’s mass is
60 kg, how fast are Nasir and the skateboard moving? % - £
. P

M= 60Ky m,< ¥
vi.= 5™ Vac= O ™s (60)S) + O = (6o)V £ (HV
(-
: = ~ 200 = 61 V
shdee Vip = Vge >V 00 *

| v = 448 ™s

10. Darlene is enjoying a relaxing day on her 20 kg canoe, when she drops her cell phone into the
lake. Darlene jumps off the boat and into the lake with a speed of 2.5 m/s and the boat moves in
the opposite direction with a speed of 4 m/s. What is Darlene’s mass?

m= " Mm,= 20 kg sp. = £f
Vi oM Vg = O 010 = (M)(2:5) + (28)(-4)
Vip = 25 M V= s D= 2§ Mm —80

2.5 m = 80

(_zv 22 kgj
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*11. A car traveling at 30 m/s skids on some ice and crashes and sticks to a car of mass 1500 kg that

was initially at rest. The two cars move at 21 m/s when they are stuck together. What was the
mass of the first car?

M= ? M, = 1500 kq 2p. T ER
Vi = 30%fs Vg = 07 (m)(30) +0 = (m)(21) + (1$00)(20
Vigp = 20 M5 Vy= 2 ™s 2o0m = 21 m + 3[S00

qm, = 3[Svo

| m = 2500 k3A

12. You are walking down the hall and you randomly over hear one student tell another student

“Everyone knows that when two cars collide the smaller car always experiences more force.” Is
this statement correct? Explain.

Nopel  Remomber Newions Third Lawo!
e fores will lee e@wJ and aﬁﬁocfk .

~ | § opposiies & For@s
have ega' ? oppos
The 2 cars will have € f e

gt The swallep cor will hase

. & accelemhin
o larger 4; have in veloCy

Answers:

1. a) throw backpack b) 0.71m/s 2) 6m/s b, ¢, d.) same e, f) cannonball
3.a) 1.2m/s b) opposite 4) 1.56 m/s  5) a)10.7 m/s b) same

6) 0.75 kg 7) 10 m/s 8. a) 2.8m/s b) same 9)4.5m/s

10) 32 kg 11) 3500 kg 12) Incorrect, Newton’s 3 Law
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