PHYSICS 14% FINAL EXAM 16 December, 2000

This 3{-question te=st is worth 200 points, =ach question is weighted equally. Please
fll out the answer sheel with soft lead pencil.  Be sure 10 give your name, siudent ID #,
date, Course #, Fital Exam, and SIGN the answet shett, Be propared (0 present your
Student piclure IT¥ card when handing in your aswer ghesl, You may Keep the shees
with the questions and your work.

Pick the nearest value for your answer {there may be slight roundoff errora).  Dort
get hung up too Jong over any one question until you have trisd all of them.

Bring your owrl "etib sheet™; here's mine: g= 98 mi s G=6.67x10" Niniky®

for constant
N

v my, + at for each vector component of ¥ and = )
xma, * V1 + at and ditto for y and z componenis )]
vf -v.;.,z = Ja{x-x;) et . )
E=up vVl els ]
average v, = Aw/At &kc., averagesa = Av/At  and etc. for each component
x =r cosfl] y = rsin{d} tan{d) = w'x

The Earth's mass and radivs are 5,98 x 10™ kg and 6.38 x 10%, mespectively

F=ma Fof AcnBw -FofBon A fy = WN MY - N
Vemrve = Y2 = ¥ (2 relative ta 1) F. =ma a=v fr=a’r Eg=mg
Fqg =GMmir'  ifF.=Fg, then mv’ = GMmir and T2GM = (2x)°r T=lif

w = 2nf 2 rad = 1 rev = 360° Work =W =F cosf = KE =12 mv*
PE = mgh ME = PE + KE AME = APE + AKE = W,
If non-conservative work =0, then ME is conserved: AME=0= PE;+ KE;-PE, - KE,
Power=F=Wnh I=F AL = Ap p=mv If system 1% isolated, p = constant,

Lhat is, pr= Py, fOr entire sysiem
{conzserved)

1-D Elagtic  wn = vy (my - madi(my +mg) + 2 vormpd my +my)
vz ™ vog (Mg - My A + mg) + 2 vgymy{ my + my,

¥pm = LI, X, F2IW,
A) B=3ir w=ver  ae~anf
By =5 T = VT e = Ay 1 o i% sonstant, use squations [A)
o canverl the equations for constlant acceleralian, a, inie the angelar (radians) world.



1. A block sliding with a speed of 50 s on a level Roor with kinetic coefficicm of
friction py, = 0.8 will come to rest in what length of ime?

2y 2178
b 4858
c) 6.38s
d} 892x
e) 1138 %

2. A mace of 90 kg iz hung on 2 Y-shaped cable truss whers both 1op branches of the Y
malke an angle of 20” to the horizontal. What is the tension, T, in each of the upper
czbles?

ay Q.83KN
B} 1.29%KN
£} 166 kN
dl 1.92kN
e} 235kN



3. Two masscs, of 15 kg amwd 25 kaz, are hung at the twe ends of a very light rope which
passcs oviT 3 very low-mass low-fricion pulley. How big is the 25 kg mass's
downward aceeleraliom?

a) (1/15)g
b) (128)g
&) (14)g
d) (1440)g
&) (10)g

d. A 37 kg b 1s dropped From rest off of a tower, A strong side-wind exerts a 30N
CONSTANT force sideways on the bax. How far dmmward {y-component only) does
the box drop in 6 seconds?

a) 1764 m
bl SEOm
¢} 302m
d) 1%6m
=} 10E.4 m



5. A rubber eraser liss on a drafing table, which ig slowly tilted until the eraser just
beging to slip when the table surface is tilted at 5% degrees above horizontal. What 13 the
coefficient of stabic friction L, between the eraser and the 1ablc?

ay 0.97
by 0.22
c) 1.23
d) 4.33
¢) 1.60

6 r = {T0m,-50m); R = {50m, E7m). What is the directiomof C=r+R,
relative to e x-avie 7

a 17
by 29°
¢} 457
dy 63°
gy &



T

)
B}

c)
£

A baH iz launched from ground lavel in a divection 30 degrees above the ground. T
takes the ball 15 seconds 1o reach maximum height, What was the balls matial y-
tomponent of velocity?

D8 mis
48 ms
147 m/3
980 m's
490 m's

A horse races TWICE around a civeular track in a time of 290 5 with a speed of 13
mv's. What 15 the radius of the track™

HER:]
2m
IHm
d00m
50



9, A comtrifuge develops 8.00 x 10° g of centripetal acceleration al a radivg of 7 cm from
ihe axis of revolution ( g = %.8 mfs). What is the angular frequency, w, of this centrifuge?

a) 1058 rad’s
b} 548 rad's
c) 256 red's
dy 2540 rad's
g} 3220 rad’s

1. A flywheel starts from rest and reaches a spin speed of 7.8 ad/s in 15 seconds. What
i5 ils average angular acceleration?

a) 0,26 radis’
b 0.7% radie’
e} 1.50 rad's’
d) ©.52 rad's”
e} 225 rad's’



Li. Acartzvelsona 5% "banked cvrve™ with a cadius of 40 m, What steady speed
must the car hiave to experience zerg NET force on the tires in any direction FARALLFL
to the pavement? (Hint: vertical component of W balances the car's weight, horizontal
compenent of N is the required cemiripeial force)

) 102 m's
b} 532 ms
e} 6.5 mis
d) 4.30ms
e] AITmfs

1Z. A fighter pilot loops hie airplane in a Jarge ventical circle, and gocs over the Lop
upside down at 150 my's speed. The seat and floor push dewnward on him with a
nomnal foree, N, the same size as his gravitational weight Fy . What 13 the radius of
the circle? {Hint: mon: than one force contributes 1o the Lotal centripetal foree on
him.) '

a) 0.54 km
b) 1.15km
¢} 2.25 km
dy 413 km
¢) 6.25im



13. You push a box skmg the floor for 30 m with & force of 70 N directed 25 ° below the
borizamtal, The box dacs nol accelerate or decelerate.  How much mechanical work do

vou do o the bax?

8) 2100)
by 19 ]
¢ §90]
d) 153007
e) 5250017

14. How much kinetic energy does the box gain during the above process?

a} )
by 2100)
£} 1900)
dy £90J
e) 52.5001]



L5, ‘What is the mass of the bax, il the coefficient of kinetic friction betoreen the box and
the floor, . = 0.10 7 (Hint: sideways component of your push balances kinetic riction.)

al Mkg
b) 35kp
c] B65kg
dy 85 kg
e} 105 kg

14, Your 2 metric Ton car skids with constant deceleration (o 2 slop in 3 distance of
I1{M}m, starting fron a speed of 30 m's, How much work doss neven do in stopping
your car? (Hinu the hard way to do this is ta first work out the acceleration and the
force, etc. The easy way uscs the work-enetpy thaorer. )

al -900 kJ
b -TE0 kS
e] 450 kT
dy -150 kJ
e} -I5k



17. How far up along a 10° slope does a 2.5 Ton (metric) car roll if'it starts at the
boitom with a gpeed of 25 m/s? (Road distance, nol just ¢levation; alsa, ther's no
Friction.)

i 9Zm
b} 1E4m
£] 267 m
d) 68 m
e 460m

1E. H friction actually wers 1o do -390,000 ] or work on the car in problem 17, how high
would it rise (elevation only)?

a) 4m
B) Ew
c} 1Z2m
d) 16m
e} 20m



19, Determine the number of Joules of enctgy in one ktiowati-day. (A Fower of [ kW
delivered for 24 hours).

a) B6 Kkl
b) B&MI
¢} B& Gl
d) 3.6MI
2y 36kl

0. If eleciric power costs 6 cents per kWh (kilewart-hour), what is the cost of the amount
of enerpy i problem 197

a) $1.44
by §1.440.00
ey R60.00
dy §24.00
e} $36.00



21.

&)

€}
d)

&)

22,

a)
b
g’
d)
e}

Your head (m = 10 kg, speed = 20 m'zs) hits an air bag as your car hits a brick wal],
Thenks e the air bag, she force is spread out over 0.5 secomds of time 28 you cote Lo
rest. What is the average foree on your head?

10N
40N
200N
A N
RO N

A sircam of balls bounces elastically off of a shield, at a rate of {00 balls per second.
The balls are cach 0.2 kg in mass and have a speed of 12 m/e a1 all times (the velaeity
exactly reverses al the bounce). What is the average force of the stream of balls on
the shield?

4.3 kN
6 kN
(98 kN
2.0 kN
0.40 kN



3. A 100 kg cannon fites a 0.5 kg shell at 400 m/'s speed. What is the recot] speed of the
cannon?

a) 8§ x10° mis
k) 100 mys

el Hm's

)y 10ms

e} 0.25m's

24. In the above example, what is the ratio of the kinetic energy of the cannon's cecail,
divided by the KE of the shell?

a) 140,500
by 152¢K}
c] 1.00

dy 200

gt 40,000



25, John's mass is 80 kg, hiz sizler's mass is 40 kg, and the se=saw plank they are siting
on is 4 m long, has & uniformly distnbuted mass of 20 kg, and is conlered on the
pival How far from the pivot is the center of mass of the entire system (2 people +
plank ***CAVEAT, be carcfol)? (Hint: take the pivol poinw (o be x = 0, and find
Xew -

] 043 m
bl 0.57m
) l4im
dl 1.87m
& 027Tm

26. A billiard ball moving with velocily v = + 3 m/s hils a stationary billiand ball,
elastically and head-om. What is the velocity of the struck ball after the collision?

i} -iIm's

By 0

c) +3Im's

dy -1.3mf%
&) +1.5m's



27, A 10 kg tomeal jumps at 7 B mes onto a 30 g stationary dog which is standing on
fnictionless ice. The cat digs its claws into the dog.  How fast do they slide?

a) 0.7 mss
b} 1.4mis
c) 2.1 m's
dy 2.8m's
e 112 mf

28, A pulsar has a motetion penied T = (L0063 5 and therelore semds aul a radio beamn that
swreps amoss (he earth once every .06 6. What is the anguolar frequency of this
totation? :

a) 11 rad's
by &0 rad's
c) 60 rad’s
d) #)rads
¢) 20 tadd’s



29, [f the pulsar 15 1500 light years away from canth {1 light year 15 a vmit of distance =
9.4 x 10" m}, how fast docs an edge of the radio beam sweep sideways across the
earth?

a) 9.40x 10" mis
b) 150 x 10° mis
¢l L40x 109 mis
d) 6.28mss

el 18.8x 10" mis

30, A tire with a radius of (.35 m rolls withoul slipping, amd ils axle accelerales sleadily
from zero to 100 m's in a distance of | kan. What 15 the tire's angular acceleranon?
{Hint: st find the lincar aeeeleration.}

a) 7.2 rad’e?
by 14.1 rad’s’
¢l 37.1 radis’
dy 4%.5 rad's®
&l 59.6 radfst



