November 12

Get clickers and whiteboards

Discussion: Rutherford
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P. What 1s the change 1n p, of
o—p the ball?
‘ 5 ? A) 0 kg m/s
f B) +3 kg m/s
A ball bounces off a wall. C)-3kgm/s
P, =|p|=3kg-m/s D)6k
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Q2.

p. What is the change in p, of
— the Earth?
‘p_-" A) 0 kg m/s
f B) +3 kg m/s
A ball bounces off a wall. C)-3 kgm/s
|pf‘z|pi|=3kg-m!s <g§i6kg m/s>
E) -6 kg m/s

AP, = e, 58 =0
(ij b-\h“\_ ?chﬂ-) {P:""" +?:‘-‘“’"’) =0
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Q3

Two lead bricks moving in the +x and —x directions, each
with kinetic energy K, smash into each other and come to a
stop. What happened to the energy?

_A) The-kirretic energy-of-the system remained-eenstant.

~— B) The kinetic energy changed into thm

C) tot tem decreased nt 2K.

D) S}n{fumego s were nQving 11 opposite @hctio s,the
mitial Kietic energy-of the sy temn%s zero, so t ere%as z WY 20
no change in energy. .
INE =W =0
E((: — }&-{-%f -+ Eiﬂi’rﬁ’ E_P = Eh*’.(
Tl - — = EIL’\*\:‘(-K"'\‘.-eKT'"
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A squishy clay ball collides |Which equation correctly
in midair with a baseball, describes this collision?
and sticks to the baseball,
which keeps going.

) Pr= f-jl_cw +f—7|_BAL

[nitial momenta: B) P, > Py ey +P1saie
fjl_cur and pJ_IMLL

Final momentum of
clay+ball :
D,

C) }_72 < I-jI_CLﬁ.Y +ﬁ|_3;1.-'_.{,




Q5

A squishy clay ball Which equation correctly
collides in midair with describes this collision?
a baseball, and sticks A)K,= K| (vt K pasesans

to the baseball, which BYK > K5+ K rpis

keeps going.
. p g g € K2 < K]_CLAY + 1_ BASEBA
Initial kinetic

energies:

Kl_CLr‘.Y’ K]_BASEBALL
Final kinetic energy of
clay+ball : K,

gqufok._______ ‘l\/ldﬂdal?«
K‘CH‘" d K\',k‘?



A ping-pong
ball bounces
elastically
offa
bowling ball that is initially
at rest.

(=4my = 2w

After the collision the ping-pong
ball's kinetic energy 1s K .What

is the kinetic energy of the bowling
ball?

ppBall

A) K ppBall
B) _K;J;;Baﬁ

C) much greater than K opBall

D) negligibly small (nearly zéxQ)

97



Q7

Which of the following is a property of all “elastic”
collisions?

A) The colliding objects interact through springs.

B) The kinetic energy of one of the objects doesn’t change.

C) The total kinetic energy is constant at all times -- before,
during, and after the collision.

D) The total kinetic energy after the collision 1s equal to the
total kinetic energy before the collision.

E) The elastic spring energy after the collision 1s greater
than the elastic spring energy before the collision.




Q8
Which of the following is a property of both “clastic” and
“inelastic™ collisions?

A) The internal energy of the system after the collision 1s
different from what it was before the collision.

B) The total momentum of the system doesn’t chang(y

C) The total kinetic energy of the system doesn’t change.
— -~
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Q9

A bullet of mass m traveling
horizontally at a very high speed v
embeds itself in a block of mass M
that 1s sitting at rest on a nearly
frictionless surface. What 1s the speed
of the block just after the bullet
embeds itself in the block?

.

A)v

m

B)
M+m

M+m

0)

m

m

D) —
)2’

—

m

E)
M+m




Q10. What 1s the energy equation for this collision, written in
the form E, = E, + W, + Q, for the system of bullet + block?

1 2 1 2
A)—(M+m)yv, =—mv.~

2

B) %Mv? = %mvi‘

| ) )
C) E(M +m)v, +AE =—my.~

thermal — i
2

thermal

1 , 1
E) E(M +m)v; = Emvf + AE



Ponderable: Solar sailing
It has been proposed to propel spacecraft through the Solar
System with a large sail that is struck by photons from the Sun.

a)  Which would be more effective, a black sail that absorbs

photons or a shiny sail that reflects photons back toward the
Sun? Why? P o—g F
P

b) Suppose N photons hit a shiny sail per second,
perpendicular to the sail. Each photon has energy £. What 1s

the force on the sail? E z “'(‘P C,)L':_ (M CL)'L -6

= E=pt ﬁ\;}m
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Tangible: What a cut-up! 4@
_ﬁ = < 7,16,0) C b= =10, 1,0 Dem
heew = [67c ot
Clsne=h7e" duies | 22
[ g7
N o= 40,0/ )67 e
Ax® = = _
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