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Momentum and Collisions Name: K E \/

Momentum, Impulse and Momentum Change

Read from Lesson 1 of the Momentum and Collisions chapter at The Physics Classroom:

http://www.physicsclassroom.com/Class/momentum/u4l1a.html
http://www.physicsclassroom.com/Class/momentum/u4lib.html

MOP Connection: Momentum and Collisions: sublevels 1 and 2
Momentum 5
1. e momentum of an object depends upon the object's . Pick two quantities.

ss - how much stuff it has
b. acceleration - the rate at which the stuff changes its velocity
c. weight - the force by which gravity attracts the stuff to Earth
@ velocity - how fast and in what direction it's stuff is moving
e. position - where the stuffis at

2. Momentumisa quantity.

a. scalar ' vector

3. Which are complete descriptions of the momentum of an object? Circle all that apply.

. 20kg/s (8)7.2kgem/s, right @61kg°m/s2 down
4.2 m/s, east 1 9 kgem/s, west \2.3 kgem/s

. The two quantities needed to calculate an object's momentum are Y !Q(SS and .
5. Consider the mass and velocity values of Objects A and B below. Ohyect A pect B

W

ared to Object B, Object Ahas ___ momentum. = - .
o times tl?:’l b. four times the = |4kg = |2)g

C. eight times the d. the same B =

e. one-half the f. one-fourth the v=4m/s v=4m/s

g. ... impossible to tell without knowledge of the F and a. T.; \\2 Qs P =8 kj ml ]

6. Calculate the momentum value of .... (Include appropriate units on your answers.

a. ... a 2.0-kg brick moving through the airat 12 m/s.
f =N =(2 kj)(lzmm ([LFWE ‘\
.. a 3.5-kg wagon moving along the sidewalk at 12
,Ormv - [S.K’K(P(I‘Zmlﬁ qu”"’D

7.  With what velocity must a 0.53-kg softball be moving to equal the momentum of a 0.31-kg baseball
moving at 21 m/s?

g« = Ms PB =Me\s = [0.5lk33{2-{m)£) =S| lﬁj mlJ

ﬁﬁ@% 13=(0.53 k) \s ¢ 2 Pe,
lmpulu and Change r3 =Y = 2 Zg H\’S
8. Insert these words into the four lanksof e sentenre S

. 5t m,
acceleration, +ime; impact, weight, impulse, and -Eo.me (Not every
” s X )

word will be used.) \ .
In a collision, an object experiences a(n) ’.HM € acting for a
certain amount of /h W)Q and which is known as a(n)

Jmpulj&__, it serves to change the momentum of the object.

© The Physics Classroom, 2009 v | Page1



Momentum and Collisions

9. Aln) causes and is equal to a change in momentum.
a. force b. impact impulse d. collision
me b g g 10.  Calculate the impulse experienced by ....  (Show appropriate units on your answer.)

a. ... 2 65.8-kg halfback encountering a force of 1025 N for 0.350 seconds.

B - (1o 3505) = |
Fanst P omav Pagmasr () er)/oja ,fp ,,SEFJC - (025N 0.3505 )
'k‘-' O\ZW § b. ...a0.168-kg tennis ball encm?tering a force of 126 N that c(nan s its velocity by 61.8 m/s. ¢

~ ‘\\;y & - -

\1‘: \? o Sll. Determine the impulse (I), momentum change (Ap), momentum (p) and other values.
A , A moving medicine ball is caught by a girl on ice skates.~ _

A 7-ball collides with the 8-ball.
m=10kg

e e Iy ﬁ(éf?)y
m/s =_9 U w= i mws
‘ Lp —;—ij _ﬁa I })

0l kg0, ) =6
m=u.n:P"0¢ .&';‘}:fnng " [ 1]
V= 1Lml§

v=4mfs wv=1m/s

# f Pl:g&%m“ P2=‘L0_k7!‘
P1 jhk | Py= ml§ _ S'gl; Pj{,ELo 9,,,1) —!: I

!
A car is at rest when it experiences a forward propulsion for on! It then expleriences |

a second fc;rward E)ro ulsioyibcc;tme&ai‘t up even mor’e. Finally, 1It bralies toa stos. Ns F—t _ _34 000“‘ |
AP=HMD_QXSMU ap=_1§,000 k‘j m  ap=-~34,000 IZ7 )= 3, gt

Fapp =4000N Fapp = 6000 N Firict = 8000 N
app app fnct +
1=40s 1=30s 1=4.7S  Stopped

At rest
: f?i - g = G = &
‘ Py= Pf.lﬁM\’ij e L) kjmli

A tennis ball is at rest when it experiences a forward force to set it in motion. It then strikes a wall
where it encounters a force that slows it down and ﬁr‘ally turns it around and sends if backwards.
‘?j 8 & f

I=__.__. = ’lQ IS_S__ I= '
f.nnw l’mn-_-.’ ZQ N Fyall =120 - ¥
t=0.15 :‘;f t=085s o t=0p4s MR
® = 0 = @ = @
P-]"‘——Q-— i Pay=

[

n!§ pg=0 wﬂﬁj ml
~oNs-FE
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F=-120N ‘




