
. 10-48 A small blockofmass0.400kg isatrached roacordpass-
ing through a hole in a fricrionless horizontal surface (see Fig.
l0-35). The block is originally revolving in a circle wirh a radius
of 0.500 m abour rhe hole with a tan_genrial speed of 4.00 m/s. The
cord is then pulled slowly from below, shorrening rhe radius of the
circle in which the block revolves. The breaking srren_grh of the
cord is 60.0 N. What is rhe radius of the circte when the cord
breaks?

7 A solid wood door 1.00 m wide and 2.00 m high is
along one side and has a total mass of 50.0 k-e. Inilally

and at rest, the door is struck at its center by a iandfut of
' 1.yd:l mass 0.500 kg, traveling S.00 m7s just before

iliact. Find-the fi nal angular.velocity ofihe door. is,i" rnorn"n,
'inertia of the mud significant?

5lE. A man sunds on a frictionless platform that is ront-
ing rr.itlr an angular speed of 1.2 rev,/s; his arms are our-
stretched and he holds a weight in each hand. With his
hands in this posirion the rotational inerda of the sysrem
of man, rveights, and platform is 6.0 kg.ms. If by moving
the weigha the man decreases the rotational inertia of the
$'stem to 2.0kg.m:, (a) what is the resulting angular
speed of the platform and (@
ki.etie energy of dre )steru to dre or ig'nal kirrcdc er e. SF
( c L 

r^'hat p-o.'ideC rh e added:kirt*itr-e- efgy?

r 55E. Suppose.that the sun runs our of nuclear fuel and
suddenly collapses to form a so-called. whire drvarf star,
with a diameter equal to that of the Earth. Assuming no
mass loss, what would then be the sun's nelv rotado; pe-
riod (time for one rotarion), which currently is about 25
days? Assume that the sun and the white drrrarf are uni_
form, solid spheres.

r O-gp. f the polar ice caps oi rhe Eanh irelcd and rhewater returned to the oc_eans, the oceans _*rfi U. *"a"deeper by about 30 m. 14.,hat efil;;##;". on rheEarth's rotadon? Make an esdmate of ,i. ..rrf j"g 
change

il"ff'H:$Jr}:'*X*(concernt'"-''i'l'i'.-*p'.,,.a
pollution courd cause J-":** 

resulting from industrial
re lce caps to melt.)
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I"IGURE I2-16 (a) Tlre stuclenr has a rel:rtivell, largc ro*.
rar.ional incrtia and a rclati'ely srn:rll arrgular specd. (/l) g,t
clccrcasing his rotational inertia, the studcnt autonraticalIy
irrcreases lris angtrlar spced. The angular nronrcntrrrn L of
tlre rotatjng s)'steln rcrnains unchangcd.
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12-46 As the carth orbits the sun in its clliptical orbit. its dis-
tancc ofcloscst approach to tbe ccntcrofthe sun (ar thc perihelion)
is I .471 

-i 
l0tr m, and is maximum distancc from rhe ccnrcr of

ihc sun (at aphclion) is t -521 x l0rr m. lf rhe canh's orbitat spced
at pcrihelion ir.9.0p x l0' nVs, what is iu orbital spccd al aphc-
lion? (N€lect the cffccr of thc moon and otber planers.)

_,r.I{r, 6$r,rro?'.r C,Tf rrab
55E. Srrpposc that tltc srttl rttrls ottt ol'ttttclc:rr lirel arl<l

srr<l<lcrtlv collapscs t<l lirrttt :t s<l-clllcrl rr'lti(t: clrtrrrl'st:tr-

rr'ith a tlilttttt'tcr cqttal to tltat ol'tltc ['-alth. Assttllting Irtr

rrr:rss klss. rrh:tt rrrtrtl<l tltt'tt llc tltt'stttl's Il('\\'r()t:lti()ll l)t-
lirr<l (titnt: lirr tlttt' r<lt:ttirltl). rr'lticlt cttrrt'tlth is:rlrrlrrt !i
<[:nsi Assruttt' tlt:rt tllt' srrtt lttt<l tllt' rr'llitt'<lrr':ttl'al't' tttti-

Iolttt. solirl sllllt't t's.

63P. lr tlrt. llolar icc caps ollrht !l:u.rh ;;*.l,c.tl err<l rlrt.
r\'ltcr r(.trrrrt(.<l ttl tlrt. ()cc:.lns. thc occlrrs rr.ortl<l bc rrr:r<lt.

rlccpcr lrr ulxrrrr :|() nr. \\lrat clli.ct rrorrl<l rltis lrar.c otr rlrt.
Earth's r()r;tri()n? Il;rkt. arr csrinr:rtc ol'tlrt. rcsrrlrirrr{ clr:ur{r.
in tlrc lt.nqtlt ol- tlrt. <l:rr'. ((irnccrn ltu.s llcctr cspr.csscrl
th:rt rr':rnrring ol' llrt: :rtrnospltr.rc rcstrlrinq li.oru irrrlrrsrrial
pollrrtion corrl<l c:rrrsc tlrc icc c:r1ts to rrrclt.)

Figurc l0-21 shows two disks, onc an engine flywheel, rhc orhcr
a clutch plate atrached to a transmission shaft. Their rnomcnrs of
inertia are /,. and /r; initially, they arc rotaring wirh consranr angu-
lar vclocities ar^ and ror'; rcspccrivcly. We then push rhe disks
together with lorces acting along thc axis, so as not to apply any
tor<1ue on eithcr disk. The disks rub alainst each other lncJ evcnru-

ally rerch :l conlmon finat angutar velocity r,r. DcriVc an cxpres_
sion for ar.

a^jrr\\
E I lcr|J/a.{ ,,

It'

10-49 Hitting a Bull's-eye. A rarget in a shooting gallery
consists of a verricat Euare wooden board, 0.300 m on a side and
of mass 2.20 k_e. rhar is pivored on an axis along its rop cdge. lt is
srruck ar rhc ccnrcr by a builer of mass 5.00 g rhar is rravgling 61
300 mis. a) Whar is rhe angular velocity'ofrhe board jusr airer
the buller's impacr?' bl Whir maximum heighr abovc rhc cqui-
librium posirion does rhe cinter ofthe board reach before sraning
to swing down again? c) Whar buller speed woutd be required for
the board ro swing all the way over afrer impact?

lt+ ln


