PHYSICS 149
FINAL EXAM April 30, 2002

Name: ID:

This is 1 closed book exam. Print and encode your narme, stucend, I oumber, and recita-
tion number on the apswer sheet. Answors to all the questions are o be recorded on Ll
arswer sheet. There are 20 moltiple choice guestions for & batal of 200 points. T not do
the problems m the arder in which they are given. Do the easy problems fimst. There & only
amar enrreet aswet to each question. No penalty for a wrong aoswoer. Howover, all credit for
a guestion will be lost iF mone than obe chojce is marked for that question. You may wse
vour erib sheet and caleulator, Fill out the opescan cand gradually, as soon as you finish a
problem  DThe not wait filking et the ep-scan card during the laat hectic fve mingtes]

USEEUL CONSTANT:
g =41 [(mfs?)

(7 = G.5T = 101 (N o 2 kgt



| (B0 points} Which one of the fullowing quantities s & vector SITTETATE

(A1 ) the npe of the earth

(B3 1 the mass of a foollall

'O 1 the eartlds podl on your body

(THi 1 the tomperature of 4o icon bar

(E3f 1 the nuenber of people attending a basebull game



2, (10 points) A car starts from rest and accelerates at a conytant rate in & straight line,
In the first pecond the car covers a distance of 2.0 meters. How fast will the car be
moving at the end of the sscond pecond?

{AH | 4.0mfs
(B } 1l6m/s
(€} 20m/s
(DI} 32wm/s
(E) ) 80m/s



3. (10 puints) A tennis ball is shot vertically upward Brom the surface of an atmosphere-
free planet with an initiad speed of 20.0 m/s. One second later, ihe ball has an inatan-
taneous velocily in the upward direction of 15.0 m/fs.

What, is the magnicude of the acceleration due Lo gravity on the surface of this planet?

(A1 ) Glm/s?
{B) ) 28/
(G ) 12 mfs
(DY ] LA mje?
(EY ] 2dwmfe



4. [10 points) A small boat travels 80.0 km north and then travels $0.0 ke eaat in 1.0 hour.

What 14 the boat's awerage speed during the one-hour trip?

[A}f v 20 kb
(B) } 100 km/h
(1 ] 140 km/L

[D]I[ 1 280 k'

{EH 1 10000 kma/h



5. (10 paioks) A eaononbadl is aimed 30.0° above the horizontal and is fired with ao intial
spead of 120 /s at pround level, How far away from the cannon will the canmonball
kit the ground?

(A ) t25m
(BH 3 EEm
(Y ) 695 m
(D) ) 1040 m
(E)0 7 1380 m



6. (10 pointa) Two cars A and B approach each other at an intersection. Car A is traw-
eling south at 20 m/s. while car B is traveling cast at 17 m/s, What is the velocity of
car A as described by the passenpgers in car BY

(Al 1 &7 m/s, esstward

(BY 1 20 m/s, #° south of sast

{2 ) 26 /s 507 south of east

(DA 1 26 mys, 90F south of west
|

[Ea 26 m /s, 407 south of west



T. { L} points) A 2.0-N rock slides on s {rictionless inclined
plane. Which cne of the follawing statements is true
concersing the normal force that the plane exerts on the rock?

{AH
{3
[
(D
(E)

e e et — —

‘The normal foree is Zere newtons.

The normal force 8 2.0 M.

The normel foree is geeater than 2.0 X,

It tnrreeses as the angle of inclination, 8, is increased.

The normal forpe 35 Ieas than 2.0 N, but greater than wero ewtons.



& {10 points) At & playgromxl, a child slides down & slide that makes & 127 angle with
the horizontal direction. The ooeficient of kinetic {riction for the child sliding on the
slide 11 020 What is ibe mognitade of her acceleration during her slidieg?

(AH ] 46 m/st
(Bt ] 51 mfs
[ ] B4 m/s
(D3 ] 6.3 mfy
[E) ] 8.8 m/s?



Y, [l poines) Calliste and e ace tea of Jupiter's moons. The distance from Callisto to
Lbier vemtar of Jupdter i3 approximately 4.3 times as far as chac of lo. How docs Callisurs
orhital period, T, comypane e that of In, T

(AN ) Te=45T
B ) Yo -2lT
(€ ) Te=94T,
(L) ) Te=02T
(B}l 1 To=27T;



1. (10 paints) An airplane flying at 115 mys doe zast makes a gradual turn following a
circular path ta Ay south, The turm talkes 15 seconds to complete.

What is the radius of the curve thut the plane follows in making the tun?

(Al ) 280m
{B) 1 A5tm
{C) 1 8330m
(D) 1 110 m
(EY, | l6dm



11, (10 poiets] A enncerete block is pulled 7.0 1 across
a fricticnless sueface by means ol o rope. The tension
ity the rogae 35 0 N Aand the net work done on the
biock is 247 I What angle does che vope inabee will
the horieoatal?

I::-'"I.]':: | *an
(B[ 1Al
) 47
() 1 62
(El 7 ha®



1% {10 points) Larry's pgravitational potential energy is 1870 ] as he sits 2.20 m above the
ground in a sky diving mirplane. What is Larry's gravitationel petential cnergy when
he begins to jump from the airplane at sn altitude of 823 m?

(Al ] T.EB wx 10°]
(B 1 18T x10%)
Q) } 329 x 1t ]
(DY} 936 = 160 )
(B3 3 422 x 100 )



13, (10 prmuts] Commplete the ollowing statement: A force that acts on an object s said
to be conservative if

AN
LBl
(O
1l
(ET

T e o m—

it nbeys Newton's law of motion.

it results in & change in the object’s kinetic energy.

it always acts mthe ditection of motion of the ohject.

the work it does on the object i3 mdependent of the path of the meticen.
the work it does oo the obyject 15 equal to the increase in the objecta’s
kinetic energy-



14. (10 points) A (.065-kg tennis bell moving to the right with a speed of 15 m./s ia struck
by & tennis racket, causmg it to move to the left with a speed of 15 m/a. If the ball
remains in contact with the recquet for 0.020 8, what is the megnitude of the average
forea experienced by the ball?

(A) ) sero newtoms
(B ) 9N
(CH{ 3 160N
(D) § 16= 10*N
(E) ) 98w 10N



Lo {10 points) A seone of mass 2 ke [ulls WMk moeters near the surface of the carth. It
strikues the gronnd witbont any rebound thereby making o purfectly inclastic collision
with the earth, Approximately hww emch kinetic energy s transferred to the carth in
thiz process?

(A1 ) zero joules
(&) % 200

(S ¢ 2006 .0
iy 10T
(B3 20K



16. [10 points} Comoplete the following statement: Momentum will be congerved in a fao-
body collision erly i

(A} ] bhoth bodies come to rest.

(B} the collision is perfeetly elastic,

(C){ 1 the kinetic energy of the systemn s conserved.

(0 ) the net external forer acting on the twr-body system s zero.

(EJf 1 the internal forces of the two body system cancel in action-reaction pairs.



17, (10 pointa) A wheel with a 0.10-m radius is rotating at 35 rev/s. [t then slows ani-
farmly to 15 vev/z over a 3.0-8 interval What is the angular sceeteration of & point on
the wheel?

(A% -2.0 rev/s®
(BJ{ )} 057 rev/s?
(G} 6.7 rev/s"
(D9} 42 rew/s?
(BY } -17 rev/e’



18. (10 puints) A wheel, originally roteting at 126 rad/a undergees a constant angular
deceleration of 5.00 rad/s2, YWhat is its angular speed after it has turned theough an
angle of B28 radiens?

(AN ) 15 rad/fs
(BI ) 19 rad/s
{C ) 08 radfs
{Dy[ 7 121 radfs
(B} ] 150 radfs



18. [10 points) A citcular disk of radins 0.010 i rotates with & constant sngular speed of
3.0 rev/s. What is the acceleration of a point on the edge of the disk?

[(A)0 3 031 m/s
(BI{ 3 1.6wm%?
([CI } 99 m/fs
{DY ] 2500 /s
{EY ] =erom/s*



20. (10 prints} A long thin rod of length 2L rotates with a constant angular acceleration
of 10 rad/2® abeat, an axis that is perpendicular to the rod and passes through its center.

What is the ratio of the tangential acceleration of n point on the end of the rod to that
of & point & distance Lf2 from the end of the rod?

(A 1 11
(BH ; 12
CH 1 21
DIy 41
(B % 14



