Physics 195 Fall 2009 Problem Set 6

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 scientific 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. A roller coaster is pulled to the top of a steep incline and allowed
to roll down. To increase the thrill factor, you want to increase
the speed of the car at the bottom of the hill by a factor of two.
In order to do so you must increase the height of the hill by a
factor of

a) two

o] DR oseem: mglh S PN
d) six Hoen o Yose VA2V
g:llagi?\t vz 4VE

So g (k) = L (2v)

A

|O

On a foggy day, completely identical cars A (moving at -70 mph) and B (moving at -50 mph)

are side by side when they see an overturned truck on the road ahead. Both immediately slam
on the brakes in an effort to avoid crashing into the truck. Car B skids to a halt less than an inch

from the truck. From this information, the speed of car A when it hits the truck is closest to

a) 20 mph

b) 30 mph
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e) Cannot be answered without @%
more information.
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3. Tracks A and B are made from pieces of iron that have the
same length. They are completely identical. Then, a small A
dip is made in the middle of track B. Two small, identical B\

balls are simultaneously released at the top of both tracks. ® Se—m——eo
The ball that reaches the end of the track first is on... ——

a) Track A =

b) Track B
E’) c) Each reaches the end of their respective track at the same time

d) Depends on other information
Explain:

while cssing the dip , ball B has an
averagr speed > ball A &, ball B hnishes 1st

4. A brick is lifted to a given height and dropped to the ground. Next, a
second brick (which weighs twice as much as the first) is lifted to the
same height and dropped to the ground. When the second brick
lands, it has...

a) Half as much kinetic energy as the first

C. b) The same kinetic energy as the first

c) Twice as much kinetic energy as the first

d) Four times as much kinetic energy as the first

Explain: T

since. K=45myu? and 29

w=\T%H Hren SINCE \ same
doubling M doubles K

Due on or before 10/23



o where_
SINCe ... F= Eid—% Eem The Minos lf‘}dlc&’ltﬁ

e direchan of The (orce. ... (decreasing porenhal)

q.
TR = ?5- ~15%34 125X +100

(':'i%{ - 4; 2 _45%*; 25D . Wwhere ¥nis 1S 3ero

ndiares ponts of eguilibrium
’?—5 ﬂ’x?’*%x 1'?-52:})( > @ - >< - 495% +250

\f{‘ﬁ ~4 (3 Ym} %(451345‘*805—_)
/s
(4s+35) 25 () & (19

%< =Sb lles outside domaur

%=¢ , X=

oo |w

X=@ 6 X=SD, X=6.25

enhe l).(:g:é} N = G-HCMJ

; v lest
ec_]_ui\{bnum 5’1‘%‘01\\\'\3-—% second derwvahve s

éi—L:'l- ‘VZ OIO*;{{-EO G x= QS d%1>®
AR 8" CxX=6725 dw— e

°  only skoble egruﬂfbrmm pos than C I”—X:Oj

be 'rrapped ' if the kinehc enermgy C
1S 30, syiNce v=¢g reprf-ae.ﬂ'fs o I'u.rmﬁg pomt +

con Jﬂ'u:)
Y =02



PAs FPq PSe-lcont

U (0-25) - T - .’;_lgx3+’.zsx‘+loo (eVv)
U@ = TUp = (0D (ev)

W——U-o = “@7'1{&—1{{1 _l{F% p Yev=g e

‘ hurning' pownt
w9
AU = <= -18x s 12Sx* 2 L w2

B |
l+
- 6.25w 2+
\J = G —— 3
MNOXK %qiuw-;l kg ( = 15 (6.25) + 125(51253)

I525.9

(porenthesis = H4Te=8SeV X 16x 107" T = 3,89.107°"
ev

lvmax = 2.32:107 mf&}




| BEELES T et I ST e

R S Ty » T‘_‘;_? then the fuces ' must

sahsfy RN = mvi ) | Se..
R
2F(F) = R * ™G (-F) = ﬁ-%‘z(*!ﬂ S0 then wth F -’
A _ 2 _ i
= -~ =~V 5 (|- - =

R,
1213(\‘:'5) =V,* 3 speed @ hp of bump.

z
|

usnNa e = LmsSlﬁ Gy = W‘SRl + 1—2_”"*\"11
Lm35\ﬂ9H= Mgk, + megpl("”“li)
- |
LesnBy = Q1+Jfgm(l'J£) =4 Rl(’"’ _ﬁ)

Len&y = R, (3%—21 QE:(EEC-Ci)Lsm@H]

Rider pecomes prejechie when it loses centeck
Lirntine surface .

5 " 2 D PG 4 mgces O(-1 = “JI.E‘_‘i (~¢)
R . L
&\ e fzza 65O = \f?_l <erithca) Speed)
2
us\ng COE 2 ngsm &, = tmVe 4 mgh
Lot \-‘"22 » RzS COS GL ' h: Q?_ cos G +hen

J

Lmng an®y = %MRzﬁco_S@L +m9f2—1 cos ©

Lan By = E;.CQS@L + R, cosO

Lsin Oy = %R:.CDSGL Lith Rz"” %
|
2b _ = "
ﬁILSIﬂGH - Cﬁsel__ < R'I (‘2"_":’)(:1.5.'“&”3

e e TN ) ]




ETRCaE P HN ae LR e CTnnTe

ot 7. Yo = Ra05€, (+8) Vi =V, 056,
¥ Yo \"Gﬂ = \fz 5%9,_(% Cj)
‘[ ala': g ("3)
— 15 Yp=g

JYos Vagk - 242 £ Voy2JVoy+ 29y,
snee N >Vo , must take (+) ol G > &

t=V,8n8 i(\ffam?e . 233; \f;= R2gcos®
=
50 C ’
£ (R2gcos€)sin© +\& R,gcos©sIN*Q 4 2922 cosC
s
but since SIN?= |-cmsz  Hhen ...

-

L "
t= (R.ge056) sine +\l R.ge0s6 (1-con@) + 2Rgc056
9

lefs worlke within ¥he sguace oot . . ..

sz)r_c::a@) - Fzzgmsecosz@ +2.F?-19{'.GS@ =
3R2g¢o56 - RoqceesCeosS = Re9cos® (3-cos?S)

te (Regees®) sn© +{ Rageos®(3-cs®®)
2 )
1
- (Ragmsé))l?-sme t (R.9c056) *(3-cos*®)*

J







