Physics 195 Fall 2009 Problem Set 3
Show all calculations. Explain all assumptions. Answer in standard MKS units.
Explicitly substitute units into your symbolic equations to verify solution.
Express answers in 5 or fewer digits. Use seientific notation as appropriate.
Conceptual Questions: Place the letter corresponding to your answer in the box.

Limit your explanation to the space provided. Please write legibly.

1. Suppose a bullet is fired from a rifle horizontally at high speed. At the
same instant the bullet leaves the barrel of the rifle, an identical bullet
is dropped from rest starting at the same height. Which bullet will strike
the ground first?

a) the fired bullet

b) the dropped bullet

o c) both bullets will reach the ground at the same time

Explain:

ith same Vﬂj and same 5 accelerahnon
Hhen tth-_op F"Q'“t Mmust be 1denhca]...

2 Suppose you are driving along in a convertible car and you throw a ball straight up into the air.
While the ball is still in the air, you step on the brakes and stop the car. Relative to the
position of the stopped car, the ball lands...

a) behind the car

b) inside the car

G c) ahead of the car

Explain:

since the ball has he same forward
speed as the @&r thenit has & fecward

speed wrt the grovnd. Thus, it will behave
as a pm_)er_h‘:a lavndned wtHh Vx> @&
and it will land ahead of +he car
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3 You observe that the vertically falling rain makes slanted streaks on the side windows of your
linearly moving automobile. If the streaks make an angle of 30 degrees with respect to the
vertical, what does this tell you about the relative speed of the falling rain and the moving car?

a) The car is moving faster than the rain.

B b) The rain is moving faster than the car.

c) Both are moving at the same speed.

d) More information is required.
Explain :G' Vrawn
wittn \“'I-F = Vcar X) + \J‘rmh(\'-]\ o

since tan @ s %.E Hoen with ©= 30°

Vearn> Vear

4 Suppose you are traveling on the back of a flatbed truck that is moving at a constant speed in a
horizontal straight line, and drop a ball from your hand. You see the motion of the ball as a
vertical straight line. How would the path of the ball appear to your friend standing by the side
of the road as you pass?

a) Horizontal straight line

C b) Vertical straight line

¢) Parabola extending towards front of truck
d) Parabola extending towards back of truck
e) Depends on other information.

Explain
since e ball has Ve to greund i direchon
of fruck fravel , men it will follad & parabolic

path fowardthe front of the trock

Due on or before 9/25
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A B
o badcwards . . .
v

Vﬂ:i: @ 3y= A8l LATEN Yp = 1LEm(+§) Yo = 8m(+;§5
2 1
O -Yo = -%_3*:3 P = [_% [l-S-a:]Jz ¥ |.152 sec

Sa= 1L takes 1.152s for pumpj.:;n ‘e R‘" Ff'd'rﬂ ,]_dep e
to he.té'nt: of miadle of wWindnw... in thad Hene tne 'kin 3

must a\se fravel 10m tothe right..-

1o Lo
Vy= s = 8-€5 e (+50

Now look at paak A ... We knaw Hhat Vo =g @ nedge top.
Ay=@- %IMm(3) Wy =2 Voy = VSN and so

VP;:\IO;- 28('}_253 b Vﬂ;j =\l 142 .| ~ 11.92 m’éc-l'g\)

SInee 1-"33 = -h;;.neL +Hhen P_EE. = fan QL 5 8, ~5394°"
Voy 8.68

V. = ‘*Jx’h-r\fg' = I‘-l.':f-E)m/E} e ~ 53.94° Lﬂ"i‘fﬂ

N.92 e
with Ve =@ Voy= 11925 theo b = grggy = s
. -

D¢ = |O6m +(|.225‘,(8.ré:=8%) = 20.55-%&““@}“@@
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+4
r® +X to find ranges wort grounch need fo
‘_,:élIlm , transform te the gqround FoR...
%o

Vb wet grued. = Vi sin®  Vy wort grond. = Vm“_s,% Vs -a.
Vx wrt ground = Vi cos© + Veaer

cAst 1+ Veap Moving i (+X) direchon ...

Vﬂ“ 25"/5sn30 = 12.5 M5 (44)

Vx= 26Mg o530 +10™s = 31.F "s (+X)

hind hme of flight - Yt =@ Yodm(sd) ,

@ = Lon(a3) + 12.5"% (+ )k + 4.9 %2 g)t*

Z = | +125t-491t* - guadrahc in hme ...

b= -1252I56.25+4(440(1) ~ -125213.3 . 2.63¢
Y vl

50 - horiantal displacement of cannonball wrt grovrd. . ..
Ax= (313 (+XY2.635) ra?g 26 m C+~S‘0J

¢ASE 2: VearT maving in (%) direchon
since \;5 same thenm hme of L gnt is Hhe sgame .-

Oy = (1T ”/5)(+i¥2-635) 2| 360.FFm(+x)

for bothncases DX cper-waw = XPp ~ XeernT
1) 82.25mHX) ~ 10M(2.635)(+X) =| 56.95m (ﬂzﬂ

3 BWNR - 107 (2.639)(X) = [5F.0 m ()

ba.slcall:j same. Ejdr;ﬁ&mmES frova
reonaing..,
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w | Tee Tro.nsﬁarming fo the elevalor FOR
I | involes Flndlﬂﬁ veloahes, diskances
-y ESPE and. oaccelerahoms wrt the elevatar, ..

/7/-&? - Occelerahion of penal wrt elevador. .. CASE &)

e e = Ape H ANUW(-Y) - &
it elevalor C rest then Qpe = 9.8 W52 (-3)
5 tmehfall 5 Aye=Nopt + Laget?
wth Yoo =B Yoo Im ) Vope =B ; Rpe = 982 (-D)
B=1+p-Ladt* (ZH =t ~452s
Vie= oe + Rpet =  GA.8™42(-9)(@4s25) = 4438 (-

co... elevatror C reskt . .

= g.952s
‘J{L = 4.43 3 9

[ elevaror mores @ consrant speed. then everyrhing
has the same velocihy and #hus the soluhans o the
problem are exactly the same Since &\ ¥ne
relahve guanhhes ane exactly the Samk. - -
-[: = ¢).¢-1525
VEs 44329




PIAS FZq PS 3-3 cont
now deg = 5"'/{;‘(-&9\ and now we gek some New
events. ..
apE — Qeg = ape. = qﬂmfﬁ‘(*g) = 5“”5‘“@) = \“l-amfs‘f—g)

R

bime b2 “ fall” 15 thus a8 = Z. 368 s

Ve s &+ 14.8%2(-5)(@.2685) = 5.44 "4LY)
elevater accelerades vpwards @ 5™z | ||

t - @.268s
\J‘.F: 5.94"% (-9)

Qeg = 9% (-3) ..
am = alﬁmfai(—\'-}} - C‘m}ﬁ;cﬁg\ = ﬁ-& m/:-_:,‘ (-—3)

bime. fo *fall’ is thus - E”S%,i = 158

Vipe = & + B.872(-3)(1.58s) = 1.26 "5 (-3
eleyador acceleraded downward Q /g2

L= 158s
\(F_:: l-%mé("g)







