Rorarronae MecHan/ics - /06

A. KINEMAT/CS
/ Co/VVERT‘ THE FolloW/N& )70 S. I. UN/Ts.

a) 270,0 = RADIANS e) 2407 e = S
L) /S rev. = rabians  $)/600rpM /s = §Z
C) 3000 remMm = SEC_-’ /1/ 7 7171 z 3/¢ 2, 27,/0
d) ) rev/pay = se< (). 1636355, 769.¢)

2. THE PROP o Swirisy’s CessnA~ 4CCECERATES FROM
YOO rpm To 3800 FPM /N FIVE MINUTES, Fowd THE MuM-
BER OF REVOLUTIONS MADE /N THAT TIME. //500)
7we CD Prayer is Turned oN, MozArT Accsccr -

ATES FROM ReST To 5.2 sec™/ /n ¥ seconds, Fonn:
A) HIS ANGUlLAre AccElELAHT/oN ., (/3 SEC")

B) HIS GNGULAR DISPLACEMENT. (/.01/ RAD/ANS)
Yy, ,45 Me . §K/NN6£< Yo-Yo F.az.cS 7T ACCELE,QAT‘G’S
FeoM REST To 4O sec -/ AT 2‘/ S€c .2 /NS : |
A) THE ANGUL4e. DISPLACEMENT (s kAb/A/v’S)
R) 7HE TIME THAT /T Fe€ee, (2.5 sec)
S THE T/eEs on _/(/,4774/)//5 Wy, r& BMW qe & porqrHNs
AT ANEUcAL SPES)p /OO SEc ’{ Sens oc ZoNE /,5,47‘/97
Scows DoWN A BT 4T — 6 sec —z ovVERL. an AN&NLA,@
DISPLACEMENT OF %25 RADNIANS, b

A)THE  TIME JNTERVAL OVER WHICH SHE BRAKED, (S sec)
B) HER F/NAL ANEULAR VGLOC/Tj (70 se‘c"J
L /N PROBLEM '7‘ THE SPoOL OF 7HE YO-YO MAS 4 RPADIUS
oF , 008 m., /—'/VA A) /7S ForvAL LINEAL SPEED,

R) THE ToTaL DISTANCE Fawen (48 M/S , 6 m)

7 /N PROBLEM 5, THE TIRES Havs A4 RADIUS oF

y 36 M. Foab e A)//&'/e INIT/A L LINEAR VE/_ac/‘rﬁ

8) LINGAR ACCELERAT 0N ) FraAL 1/5‘4.06/727

B) ToTAL DISTANCE TRAVELEDL ( 36m/5 -2/ mh? 252, /s3)



/0%

S. Areanta /994 ./_/a//A/ /S DO/NE THE HAMMER,
THRoW, WHICH CONSISTS OF 4 7.8 k6 MAass 7/ED
To THE &Nb oF A CHAaN b m coné, Joun
GRARS THE FRES ENb OF THE CHAN AND WH/RLS
AROYND , ALCELERATING THE MASS  FRoM O 7o
30 m/s /N /12 SECONDS /N A CIRCLE., [ wb -

A) THE TANEENTIAL ACCELER ATON. [2s m/sa)
B) 7yE ANGULAR AccerERAT oA, [ 1. 66 sec?)
ME FRES2E ~FRAME H/S EVENT . 24 scconNps
AFTER HE F/EST STHRTED To WHIRL AROUND,
FoNp - c) THE L/INEAL Vé‘/.acnj OF THE MASS [é m/s)
b) THE ANGULAR verociTy (/0 sec™)

5) THE F&E@ychy //,57 /4/3) A

F) pabiaL acceler atro8 (40 m/s?)
&) ToTac AccetEesrron (6SmAT 4T 67.38°)

H) ToTaL Forec€ on T#E mAass (SOTAN AT 67, 38°)

9. Fowd THE ANGULAR. VELoCITY , WHICH /S CONSTANT,
OF THE SECONN LANN OF A §WATCH.® / /SO 7T seg"’)
)0, FonNe THE AVERACE QNEULAR veLociTy oF THE
EARRTEH AS )77 ORRITS THE SUN, (z X/0—7$¢¢-/)

/. THree HiADRED Fbk:;lj MILL/ON YEARS A0 THERLE WERE
Hpo pays PER YEAR, SP/NN/NG QUICKER THAN PRE-
SENTeY, THE LAer# COMPLETED oNE RoTATrON ON
TS AX/S /N 0/1/47 22 MHpues, B/\/A B »4) THE ANC/ENT
AND THE PRESENT AnEucae IPEED pF THE EATHS
RoTAT/oN 0N 17s AXIs. ( 7.43)6/0.5)- 727 %/0"° sec™ )

B) THE ANGULAR DECELERATION OF THS CLAARTH'S
SMN. (= 6./ X 07 %% sec ™) |
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8. DYNAMICS

/o FIND THE MAGN/TUDE JAND THE DIRECT/ON OF THE
TORQUE FOR EACH 0F THE FOLLOW/NG *

A) = 20# ) _ $=58.1"
r=4m N,Axls r=/06 m
AXIS FY o F= 3w
F ¢= 59,49° ANSWERS :
c) //‘P F= 6Sw [gONM., ouT 6F THE pA6E O;
r L Axis r=4m /62, O ; 224 8@ )

;2_ TheE EARTH HaS MAass = S??S’X/ozzs- And fAbius = 6.4 X/o(;n,
FoND THE MPMENT OF /NERTIA FOR THE EARTH AS /7
SP/A)S ON iTs AXis, (9.9 X J0%" /cé-/nz)
3, NS THE MOMENT OF /NERT/IA FoR THE OESZTAL MZT/DA/
OF THE EARTH ABOUT THE SUN, WHIcH /S /%76 X/0 .
ALUAJ FRoM US. //,3‘/ X/o‘/?g,sm")
4 A B/CYCLE R/M | WHOSE Mass s .8ke anb wHosE
RADIUS /S .3, /S HUNE ALoNG- /S EDSE BlY A N/
/N THE WALL, @ FND /7S MOMENT 0F /NERT/A, (,/6/‘/)
s. /4 HoLloW SAPPHIRE GLOBE, Wose M = 6 K& AND
=/ Sm, /s wune BY Varerie Feom THE CS/e /NG~ WITH
CARE, THE GLOBE S TANEENT To THE CE//NG. [oND J7s
MOMENT oF /NELT/A, /22. S k6 m Z) |
6. Ser6e) BuBKA, m = T70k6, ROTATES oN THE &NB
OF A Sm LonNe , Q¥ ks POLE, AS HE VAULTS FOR
THE Goid Mebac, <’\\\ FoND THE MOMENT OF
/NERTIA FOE * A) His BobYy (1750)  B) THE PoLE
\ (zo) c) THe ENTeE ATHLET)C SYSTEM. [1270)



/70

7 A PLAY&RoUND CAROUSEL JS A Socid DIsk pF MASS
Y8 ke AN RadiUs ¥m. To ACCECERATE THE MERRY-
GO — ROUND FROM REST, Risce APPLIES 4 FoRCE oF
360 ~ TO /;‘s ED&E. Fonb : A) ANEULAR ACCECER
AT/ON —B) THE TANSENTIAL ACCELERL AT ON OF A
POINT ON THE R/M, /3. 75 sz_—'c.-a} /S‘m/s")

/77‘ Z = .8 seconds AFTER THSE CAROUSEC WAS AT
ResT, F/ND THE - C) ANGULAR VELOC )7y B ) LINEAR
VELOCITY OF A Po/NT ON THE R/M &) RADIAL ACCEL-
EAT DN F)_TOTAL AcCECER aATON 5) ANGULAR
DISPLACEMENT }) DISTANCE TreqveesED By 7HE R/M,

( 3 sec” I12m/s, 36mAT 3T mAT AT 6738 42 mab 4in)
2. Jewny’s PoTTER’s WHEEC, WiTH RADIUS 1§ mo.
AND MOMENT OF /NERT/A 3 K&mf /S JNIT/RL ROT7A4AT—
ING- AT ANEULA® VELociTy S50 sec”! 7o siow iT
DoWN, JENNY PUTS THE PALM OF HER HAND on THE

RIM AND EXERTS A BRARNG FORCE oF 200N Fok

5 sEconds, FoNe THE F/NAL ANGILLAC SPEED, (¥90ssc /)

7. Kal MAs A 60> ELOBE WHoSE MASS (S /2604kg
AND WHOSE RADIUS 1S RS .. SHE MOUNTS 1T on
A SPINDLE SO THAT ;7 cAN RoTATE FREEY, Ka
WRAPS A STRI/NG AROUNG THE EQUATOR DF THE GLOEE,
SHE Mol APPLIES A Y2 N FBCE T 7‘//6' RoPE FOE
S/X SECONDS, AS A RESULT, THE ELIBE ALCELERATES
FroM REST 7o AN ANGULAR SPEED 0F X S EC’/.
[S 7He 620BE A4 SURSTANTIAL SoLIh ONE OR IS T
/S/ol_Aold.7 ' |

Ve
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C. AneutAr. MormenTurm

~ | FoND THE MAGNITUDE AND THE DIRECTON OF THE
ANGULAR MDMENTUM FOR EACH OF THE FOLLOWING -

A) B) d=40.1"
l = £ o
v=sm/s |F=2Znro v & m = 3ké&
<«——4 m = 3k6 L r V=73M/S
m ,
l 2 = 3k6 ‘ ANSWERS ®
c) ‘;_’ ?éé m/s ( 30xqwt/s , wre Tae Pace,
= 74V,
rlé V- b = ¢7.38° §25 ® , 3¢0 ©)

m

2. “PuEAsE suuT THE Dook, " Mr. HarwE asks. Spencec

SMACKES THE DooR. .S . FROM THE FRICTIONLESS MNEES

Hrs FIST, /N CONTACT Wirk THE Dook Fok oney ./ sec,

EXERTS A PEKPEA)b/cuLAL Fokc€ pF /92 N. 7Ze Dook
HAS A MOMENT oF JNERT/A OF /2. k&% oAb -

A) THE ANGULAR SPESD W/TH WHICH THE DooR LEAVES

Hrs HanNd . (.8 sec”) B) 7HE T/ME Fop THE Dook 75

ROTATE AT THIS CONSTANT ANCULAR. SPEED THEOOUEH AN
ANGU LAl DISPLACEMENT oF T/2 rAD1ans, (/.96 s&c)

3, A GRINDSTONE, WHick /S A Socib DISKE OF m= 3k49

AND RADIUS 08 po | /S SP/ripavaG F/e6547 AT ANGULAR
spess 220 se<” Purrine 415 NOSE TO THE ER/MSSTONE
Me. M EXSeTs A-FoRCE o6F 2Y¥¢ N 7o THE EDEE oF THE
cToNE FoR 7 seconds. fomd THE Fomac @, ( §0 sec™)
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4. /VAG-A/\/O _, Japan 1128 ! NAo , THE /-‘/smes Skaree SP/A/ZZ
AT Ssec” wiry HER ARMS EXTEMPED, SO THAT HEe .
MOMENT OF /NERTIA s R kem® 5;{5 PULLS N HER
arms Repucinge T 1o 7 kem? Goid MedAL! Fows:
/4) MERL FINMAL ANGEKXLAL SPEED . [ 2¥ sec"’)

B) THE ENSe6y SUPPL/ED By HER Muscies. (1344 roues)

CoNsEr VAT /ON OF 5«/5’&57
i A socip pise, 4 SoLID Bace AND A HoLiow
SPHERE START 47T~ REST AT 7HE SAME ELEVS770A,
THEY RACE DOWN AN JNCLINE , ROLL/ING Wr7HoUT
SLIPPING, NAME THE ORDER pF F/NISH.
2, THEY RACE AbAn BUT THIS 77ME 7HERE /S No |
AFRICT7ON SO 77//17; THEY S£L/DE Dowh, KD tons 7
Cacrcucars 7w Fordc SPEED OF A HooP Eou.//ué'—'
DOWN AN JNCLINE WhoSE ELEVATroN 15 Y Im. (7mf)
¥ 4 csne~ic 30¢ b 7S ROLL/NG HLoN& 4 F2A7
MHORIBONTAL SURFAcCE 47— spee» Us, /4 Hrece . /
FoND A FPRMULA FbR THE MAX)MYM E2EVATION

11-' Vad 3
ATTA/NED Sy THIS S-;SVP/‘/EAA/ SoL /1D, ( ( J

“q

SPHELCE ARE ROLLING ALOoNE THE Fz2A47" ROAL 47—

SPEEDd Vo, Ur TAE A/ 4 /Myo GEOES A/GEHEST .7

Mepiym 7 Lowes+ 7

s. 4 socip D/SK, A Socib Bace ANA A MHoliot)

b, THEY A4€eE RAC/NE ACA/N ALONG THE FLAT SECTZON.
A Have SPESH Uy, BUT THIS TIME THEY Ame Sesn-
/NG W/ T4 T Eﬂj.c.//ué- //P THE Hrec ./ M//e &DES

epesT



: "3
yA ,4 AOD /S oLl sNE&E W7 SLIIPPNGS AT /S MA

ALONG THE MRIBONTHC ROAD, UP Twe swciwe !
/:;/Vo 1TSS MAX/ MUM EL VAT oA, /22, Sm)

g. JEA//V/FE@ AAS A4 RoyNDd CHocoeATE MW_ENT/A/E‘ &4/\/57,
ST T/NG +7 FROM REST AT AN ELEVAT 0N oF 63 m., SHE
ROLLS )7~ W/7TH0UT St /PP/NG. DOWN AN /NCL/NED PLANE, /7S
ForvaL VecociTy /s 30m/s. /s Tars Varewrine 4 Pee /e ous
SoLID ONE PR 1S 77 A4 P/SAPPO/NT/N& //ozua/ ONE 7

Lev/iew P/eaELsMs
/i SI/NNE/!'- T/ME - M)E /4{4/&//5 A Soc/b CYe/NbER
PF M = 606 4N R =, 2m, RoOLLS POWN A
BRASSY KNoLl JF E¢&VAT 0 30 nL . 7HE 4rec
JS INCL/NED AT 36, €7° Use DYNAMICS TO FrNb <
A) THE AccateRAT/ON Powd THE /Ncems. (¥ m/sE)
R) 7WE TIME To REACH THE RoTroM. (S ssconhs )
¢) THE FORCE OF FRjc 770N BETWEEN ME AMD
e LAWN . (120W)
b) THE MiN/Murm COEFF/C/ENT pF FRICT7oN A/GCESSA&y
T KEEP ME ROLL/NG W/THOUT SLIPP/NG, / 25)

THE SHEAVE 0F THE PULLEY ;S A SoL/b

DISk W/ TH M3 = 48 ke. '
M=l ke Mo = 60 ke

FIND THS AQccecEeATron OF 7#E MASSES

AND THE TENSsoN /N THE RoPE bN EACH SIDE oF

THE leu_é‘y, A/’xé‘/m/-_c.zj v230.’7//\// 335A/)




