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coordinates as shown in the graph

coordinates?

A point ” has a location given in Cartesian

below, how to represent point /” in polar

et

o LaS 3554l Sldlas gl © daiill gBge 33

g0 Jsted oSy S wlisl Gledl puaslly zudon
Sauball oldlas3t

P (5,6)

———
©
©
-

(7.8,0.88 rad)

B (7.8,50.2 rad)

C (7.8,0.7 rad)

(7.8,40 rad)

coordinates, as shown in Figure.
How do we represent the position of point

polar coordinates?

A point F has a location given in cartesian

in

ot LaS (s ol SlolasBl saxe 2890 lg) F dbadill
JsEd g Zud90
Szl oLyl § - dhadl Budon Jins cays

(r,0) = (V61,2.447 rad)

(r,0) = (V11,2.447 rad)

C (r,0) = (V61,0.876 rad)

(r,0) = (V11,0.876 rad)
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:J=JI

tebaill J) G5l o Jagaill Oodslae pladiwly

r=\/x2+y2=\/42+32=5
1093l o dyglil s @5

0 =tan™?! (g)

4
6 =tan~ 1! (§) = 0.64 rad

105988 (a3l 5l 3 g yhall (5 piaw) dzgall ] lalagas 5Sas il
0 =37°
a Wl dpally dbill SLSlas b P dbidl gigo oe il Loy 11

(r,8) = (5,0.64rad) = (5,37°)
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0 (QL))L\) =0 (4?))) m S0 (d?))) =79 (ng..\l))

o

1rad = ~ 57.3°.
T
<”l.b.>>l.¢'.gJ
%é Olagsasgd Q lg>sds A8 (duwwl=]l Y PI;’:J..uLg Jlsdl o0 &9.LJI i J=J daysb a9y

PSP |

ool Jobo

851l o e slasall 22331 5ol slandl Sle 35511 23> JSi oy

Gl .0 dyslill I siuo &olill o JEsH el 7 dnniall Goly ashady s3I

@832l dyslillg shnill Chunis bidys .S Gusdll Job sluall lin e
s=r6

; TJlguS Gl as

09Il Bty poiie Olisly Jld2s3 o JyoxillS grusls Sy Jlseus il

Ol osSs e Wles sl Job Gl Jai oo 103l cliSs byislo

: i)l oo el 14 (pe Al

How many degrees correspond to 1 radian? Sobalb 1 i8S dys S
A 57.3° B 90.0°
C 75.0° D 35.0°

A bike wheel rotates .50 revolutions. How many | 81>gs b3l Guds y9a3 @S 8595 4.50 dalyall slb] 93
radians has it rotated? ToLsJI
A 28.3 rad B 0.08rad C 7.0 rad D 4.5 rad

aled] J1aud] J=J dasslo

1rev = 18,95 = 2m = 360°
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The length of the path (ab) as shown in the | (soluw solaall el e G2l (ab) sLuadl Job
figure equal 73.4 cm, and the radius of the 0.56m. 31l 5Ll b8 Caunig 73.4cm
circular path is 0.561m, What is the value of angel S sl Q dideall O dgl3)l Hlad0 Lo

0 in the figure?

1.31 rad B 0.417 rad
Cc 2.40 rad D 0.767 rad
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A bicycle’s wheels have a radius of 33.0 cm. The
bicycle is traveling at a speed of 6.5 m/s. What

is the angular speed of the front tire?

dc sy yniig 33.0 o lpilae shd Cha dalys a5
§ olodl ;U &gl eyl Lad 6.5m/5 ] Jus

A 0.197rad/s

1.24 rad/s

C 5.08 rad/s

D 19.7 rad/s

A bicycle's wheels have a radius . The bicycle is

traveling with speed 1.

S R U [ P WA YORPR CH [WWPS| RV Y

PN
Which one of the following expressions
describes the angular speed of the
front tire?
A = B w=le2 o w:E D w = Rv
R 2 v

The planet Mars rotates on it’s pole-to-pole axis
with angular velocity 7.1 x 10~° rad /s
What is the period of rotation Mars needed to

complete one rotation?

ol I ol o siey Sl 039230 Jo> Frasall sos
azlizy sl o3l Lo 7.1 X 107° rad /s dggl de sy
Shasl 8593 JLoSH fusall (iS5

24.6h

B 12h

C 36.8h

D 24.0h
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A belt passes over a wheel of radius 25cm. If a | deyw ClS13].250m 83008 Chuns 393 Lle pli> oy
point on the belt has a speed of 5m/s, what is Splial dyolill deyudl Lo .5m/s plixdl Gle dhads
the angular velocity of the belt?
%s
20rad/s 20rad/s
A . B . .
(Comes out) Bl (Comes in) J>lal
2.5rad/s 2.5rad/s
C . . D .
(Comes in) J>Isl (Comes out) el

A boy is on a Ferris wheel, which takes him in a | cawas a.Z.mi) b5l Q @ bl 815y dlxec L9 Sy
12.05 JS a=lg 9.00m layks

vertical circle of radius 9.00 m once every 12.0 s.

1. What is the angular speed of the Ferris
wheel?

. Suppose the wheel comes to a stop at a

%) ol Alaall &35 M de ol e 1

N oLl aliiie Janey 38 535 Alaall) G il 2
1aa IO Zaall 4550 50 Alaal) Lad 3 5al) (pe J V)

uniform rate during one quarter of a il
revolution. What is the angular sa3aall e 31 5l & Tuled)l iaall aal 3
acceleration of the wheel during this ) )

2 &l &
time.

. Calculate the tangential acceleration of
the boy during the time interval
described in part 2.
&Jo.>>Lolg‘

(S35 pnliay Leb i)l corny caladl 13 55T § el 1igy dalezall dplsUl dliwl
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93l ) 53850l Aol ylade
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o
:dzdsll
3

&

a= |a}+aZ=rJa?+ w*

:dibaly diwlaosll deull olzil S <

y a>0
| Tasls . @558l dnll 555 7 dntall e fssae he Tals (95 1, ieolaall il
7 sl Sle JSEI1 G oS 8511 S50 925 dgaio
il - Oasladll o JSI eleddl ganll on d gyl G B3
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a= |a?+a?=rya?+ w*

1 Ja.
f_Zn'r
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@3S yall Azsll pid Juod ol oS -dilestl g i) g sl ool pe &3l & jSypall dlasll
10°g I depull 45l 3Syall 2ybll B3g2l pasy b

(g =9.81m/s?)
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1o dige (o6 o)Vl &dlal dlzxe Jio 840,000 )laiay @3Sye (g)bui)dze aulei Do)l 1)
elle giniy 12250l Lad e pull G $jSyall 33l 5le2 ghed yexe g 23.5cm asy e
Sl asy diwsdl Ly Jyzis il @bzl depuill Lo SaSaill polic Wl dlss]

:J>JI
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=94271

1 [(840,000)(9.81 m/s?)
21 0.235m

WISl Gle (Tpm) G801 g})sé JS& e Lgiylis ySoss
94271 = 56,500rpm
5 205 838 p0dl 3yl o> Sl digal) bl de sl i Lod

v =rw = 2nrf = 21(0.235)(932 s~1) = 1.39km/s

1 gasanll (ol Jiswe 19.6 Jli
0330 diSey bgiuaall yoyill glS I3lg .5 4km dbgiaall yoldll Shlue a5l Job oS 13|
ol 31y jo boaie yoyill dwlaell daslly &iglyl deull lod diuwgell gbliall (o 74min
Sal dibal depull ol bl ¢ o Wdbgsuaall yolsll OV

:J=Ji
At = 74min = 33 Lia 3535 (3 055hs sl 3l glad sas of visize 54kM sluall Job 5 Loy
. - ((SZT(;) = 1.216m/s g5l slual 950 de s 985 44405

MP@M&@JSMQ = 58mm 215 b8 Chwas Jl Juale 1 = 25mm Sl shill Caaie
&;h.-a.ll Olesadl Gu ANl alasiowl LiSay @5 (o9 85518y doidadl slacall aids ol LiSoy .1 shdll
: bl Chuadd dNsS dyol3l desaadl slxgd AW dslzall 3 lgic sl @iy Ul dyslilly

v
V=Tw=>w=—
r

e Juami 79 U s Gsemilly
1.216m/s
a)(rl) = W = 48.645_1
1.216m/s
(1)(7'2) = W = 20.978_1

.h.wg.uo 9839 e LT Gosill Gligs JX=e Ebass Ol iy dboiiall po 83 Jieinn Sl izy ling
: o0 daelasll 03 el d3gl3)l dlxsll
_ o) —wly) 2097 s71—4864s71

= =—62x%x103s2
@ At 44405 < V=8
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pandl] 13D 0 ap)lis| dliwl

A roller coaster slides in one of the theme parks.
Which of the following figures correctly
represents the directions of the tangential
acceleration and the radial acceleration of the

roller coaster ?

oo i olaf¥l Sla saa] 3 aglomdl &y 335
oo JS Olaluil e pruso JSdy a2y AW KO
Sy sl s shdll golasilly eolaall gLl

e~ i @< P AN
s PR ,ar \
’ " = ' V& \
| « a o |
1 | 3
C \\ 7 /7 \ /
~ g~ N ’

Circutar MotionPhymes for Scieniinia & Engeenrs

A cycle wheel moves in circular motion as shown
in the figure. The acceleration of point P at the

outside of the bicycle wheel Is given as follows:
d = (1.73 m/s)t — (3.0m/s) #
What is the angle between a and vector 7*?

3 oo ob LaS &ils dSy> 3 dxls ooy Uixiy

sl
doall Layll yhll e P abad) &yal gyl
1 LS @1l

d = (1.73m/s)t — (3.0m/s) #
§7 asially d o Dl Lo

30°

50°



https://www.youtube.com/@YourPhysicsCompass

ah»u"?

In the following graphs, the object moves in a
circular motion. In which of the graphs the object

moves with a constant angular velocity?

eyl 8ym e 5 G50 poeal 50 o8
S0 &l

y

et

S~

A particle is moving clockwise in a circle of radius
1.00 m. at a certain instant, the magnitude of it'’s
acceleration is a = |d| = 25.0 m/s? , and the
acceleration vector has an angle of § = 50° with
the position vector, as shown in the figure. At
this instant, find the speed v = || , of this

particle.

s 83l 3 deladl oylic olxil 8 Lo s> 3xiy
dilxc lade (oS didme dbhx) sicg 1.0m layhs
dnall dxio gioys. a = a| =25m/s® (sl
JSLl 8 rudsn ob LaS . 28gall axie 2o 50.0° &5l
lig) v = U] desmall s>l @l oin 3 .Jawdly

sl
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In a tape recorder, the magnetic tape moves at a | wublisall by ddl Eixg Ll yd Jusws lag> 3

constant linear speed of 5.60 cm/s . o3 e blaslg.5.6 cm /s yylade 4l &b de yun
To maintain this constant linear speed, the | 5,SJ &gl de sl 325 ooy AUl &l de yudl
angular speed of the driving spool (the take-up Ui lasg (ol 85%) Jusidll
spool) has to change accordingly. 0855 bosie Cesed| 88 &gl de syl la80 bo .1

1. What is the angular speed of the take-up 7, = 0.800cm ks Cawas HlS 13] «de e
spool when it is empty, with radius 7, = | 8,8l 85 losic dGglyl deyudl Hlade b .2

0.800 cm. 7y = 2.20cm s Cawas oS 13] dilieo

2. What is the angular speed when the spool | L 100.80 m lysddl Job Jlex] ols 13] .3
is full, with radius , = 2.20 cm? Judiss el e 8,8 @gl3)l Azl biihgio

3. If the total length of the tape is 100.80 m, Ty il

what is the average angular acceleration of

the take-up spool while the tape is being

played?

:4535y0)1 5341 19,5

dlll 3e89i) dojd S5-Il 923 dganio dlano 538 dbluuy lgiS) dsbll 3 dfaslol 338 Luus Fy 433850l bodll
S o3 gl (Soluasy nyladiog B3Il 3850 o JSIAl Ul 425 o eige 351l &S5l dojdl &35S el
:éy‘l: slao J] 4=9.) dojdl 4538 50l dxsllg PoEN |

v? )
F. =ma, = mvw = m— = mw“r
r

(ool clitinly) e JS & dislhaio hd &b lgale 3,153 dglia) Gole ko obisl JSil pudsy

Al odn & .258ls 85> § 6l ghaill gaaz (oSiasd (@) ciadl & JIl ob oS ol @glall .5 Lia 13]
elia¥l & 2,85 3555 & ghill e Blasl dojUl 3850l 398l glaill Dglall s GoSuul SISin3l 393 1693
«(d)s (c)s (b)
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gbill 31350 el dsleall Bdg dy3S5all Boall 83L; ind dolill desudl 53bj0 LizgyaT gol Wollall yoa3
o3l &3S sall Bodll xdga) LASS Aoy ByesS ISi>Yl 895 3925 8 Losic

deyes Sl J Ll 61 I podon 3n sedy sl dulsl il dahill $15550 dol dgmy il dzbiall 3135 55 LaS
F = mw?r deally odlel dsleall udd o 509 38500l o @8lusall 323 o d3Ssall Boall 31335 33320 dysl;
0in graz oY clldg Baly 8yloall Aglhll mhas Lle bladl grand @ dolill deseall 5985 . Lixdlall gLl Lin
538l e 32l 2o Gasb | ghill &3S el 398l auliss 13 Balg da) JloSY dundi CaBll 3t blai
Bl elsgull dzhilly Yol elrall dhaall G351 Careo gy S 03l

(a) (b) (c) (d)

ACE
(3l
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SIS dgl=o  Jiluwo

140) a8l 4y e Jlat 19,1 A plaa Allica

dp=ll oo aloll digro é cLidai Loy il GVl o
il elasil LYl yeiy Cus dwldl dalsdl Ol diilgss VI
Aalxl oda (el b Ty ydi

@ Lol

bl dcpull lad 5.00m (soluy dwlyl dilall ybs o 4 yoyisl
plasil GBI iy S dilall el sic dilgnsll &yl dboyisall
diilgmd )l dpell Gu JEBY Jalxi oSey & goyisl) Soigl
(owadlly

w

L
umd?}.«.ugﬂ Adjg B Lase iy 3l aUAT gf dalla (e Aas ) B gd 35 pade dis Aljg alaaily edd) iy
w\o&mwo)ytudw 538 Sluia uJS.l‘i\‘_,.a-\.u MM\&G‘QMJJ@MU

s

15 _jiigall 434 gand) 53810 5 pilall 5.8 (b) JSAN riagy Aal) e L (a) JSAN b jal) acal) cillahia solos 36
b AN s 98N Aliana ga (i gBY) il £ ganag Allal) o die 4 g8 4 ) S aaf B
BB Jalad (Lia 438 pal) 3 6AN) (5 6l Abana culls 13) 4 i0al ASjad) A 438 sall 3681 Jalas ¢
JSAN A Al oda i Al alaadly GSI N g ) i Baalaial) 35N ¢ eSiud (Apdlad)

(b)

suany)

338 9 baalaiiall) 3 gl £ gana A (5 98l Aliania (i) 9 A S yal) B gAY (5 gl B 58l Aliaaa oy gall Ui 83
rdlal)

f:= ﬁnet =ﬁg +N
a5 09 N = 0 5sS7 ol eyl .dilall el aie o300l plasily gl
F.=F,=>F.,=F, (1)

.P e . .dj)s_).o.” 555” J|m UJ! b Fg =mg L) Ll J&JI Y- PN

:d sl
(b)
2
F.=ma,=m—
r
: bow
e @il depull 1293 (1) @dlrall (b A3l 8359 & 3Syall 85801 Slypuss ge Ua.:gqul sy
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2
vtop
F.=F, =>mT= mg = Vi,p = JTrg

m'

rode Joazi bdll cuadl slosell 5.0m dossg g = 9.81 m/s? plaxiwl

Viop = (5.00m)(9.81 m/s?)

)8
rode Juazis o8y W o digSe dbguie dags Wl lgdl libogi (il dxuilll vy 85 dic

Viop = 7.00m/s

433550 8 93 drgl Jo

o (Ghill s gyl JI "3S50ll e slaidl” o) (538l sshll dlre e Gedaniy aby polad¥l goaws Lo 13418
3 815301 Gla¥l (s35] oS sie bl J) o lilSy s 48g (sl 3 ALSII) dy3S50)l 535l 305
Al poldy Sl clouz s908 ] sozidl 1im 2231.9.2 Aglnall el § 8598 ikall duslll Jio Ladlall diyso
ol Dluel § gs ay3Ssall 8,Unll Boall g bl o anis dudiahis saé: Bodiy 32 13) S sall lni &350l
33850 B3yl B9 4263 B tgsluaio Slico] blia 3 clowu> Wynd J] 392 02l lin

J1 g5 @iy d3Spell Bl (b (5531 slune 3 Al J] 42850 clas § 5385 L gl Sl oS!
2o dgnie 8oa) deuds 55U om SI51 5Pl 8 5511 98y well3 G0 sl Lles

A3k dliwl Ja) pge 3l 1in ibiasle

:dsle=dl &se Jud=i :9.1 Yglo Dluso

ani)Jl dilzl 013 dyilg=sll dyysll (o (adMall digdo (nd 8t it 35 Loy (il QLY o
Aalx)l sid el b Ly yad ojgdl plasil QI j=iy Gus
1| PN
dyyell doyivell ddnzl depull las .m 5.00 Sgluy duwll dalxll yhs cauns gl yoyisl
EdleklI Jali oSy Y| Uﬂ.)'ml) SO.)SJI ‘OIJ&JL! ulS)J| S U\SJ dal=]l Jel aie d.u|_9.9.03”
(owailly dilg=sVl &yl g

:J=Al
- :)gb
U&J .dj9 Gwsce Pos s oUaj gi As8o o dacld 838 dg>9 pic Jic dijg plasil Yol ysuiy
03 dic 4b Byise ddgec 835 Jlin 5eSi VI iy (il (el (b dijg plasily ozl ysuiy
: -

N
AN
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Z‘o.wﬂ
ol yguad (b 038 2l puuzdl Slbbaie vl 15

(@)

el aie Gilenall Lynll LISy 151 (rb ByTsall Didgolall B3alls duslall 535 JSil aibgss
@Syl b @3Syl 358 Uolsd ol gy (il o)l oo g Gui3Ell Guild Eganog ddlall
‘8olstiall 838l (S a3l 536 Jols (Ld &3S ypell 558J1) saill Alioe CuilS 13] . il
s W JSaidl b Al aliy .dijg plasily Sl ysuing Thauo

(b)

Kzl

§a.\pw°J| 838l £gazne b Seill duaze Hlg &3Syell 838l olus 538)l dioze Hi gill 1S3
=l 3389

Fc=Fpu=F +N
i geg N =0 955 gl p3ls .dad=l (el aie ojodl plasil jgsuil)
F.=F,=Fc=F,(1)

a0l oleall paziug &Syedl 83801 laie o) dwill Fy = mg sy Lails Jil o LaS
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2
Fc=ma, =m—
r

- biw
chJ.zJI el aic dibzl depull 3265 (1) ddleall o 43S0l 358l Olusil e Yoy gl asy
: v%op

Fc=F, =>mT=mg=>vmp =,/rg

rs|

‘wle oz bill cuadl slosell 5.00m dosdg g = 8.81 m/s? plaziwl

v =/ (5.00m)(9.81 m/s?)

IS
iode Jiozi el8)l G o digSe dbgune dogd I lgul] likogi (il dagiil] ciy yii Aic

Viop = 7.00m/s
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pandl] 13D e diwl

A Ferris wheel rotates slowly about a horizontal
axis. Passengers sit on seats that remain
horizontal on the Ferris wheel as it rotates.

Which type of force provides the centripetal
acceleration on the passengers when they are at

the top of the Ferris wheel?

oS 138 881 some Jo> chuy Bylosll sl sou3
e &asl Jbs LUl acliall Gl gowdzy GBI
Laibes <Ll 85lga)1 dlxsll

Losie QIS dy3Ssall dlxall 1855 LAl 3oall go5 Lad
Soloall Al el 3 o30Sy

A Centrifugal 8 Normal
S3Ssall 35b]I boleiall
Gravity Tension
C ) D
HR{EN | KA |

A ball attached to the end of a string is swung
around in a circular path of radius r. If the radius
is doubled and the linear speed is kept constant,

the centripetal acceleration

Mé)ﬁl))lﬂmé hpt_s)b&gaby)n S)SC?)US
il de el Cdbg shall Cawns caclas 1318 . o3n8
igsSsall sl o6 s

Remains the same Increases by a factor of 2
A o LaS b3 ° Jiall slxia; 3355
Decrease by a factor of 2 Increases by a factor of 4
. Cauaill slsiey J&5 > JUiel & 5laday 355

A centrifuge rotor is accelerated for 20 s from
rest to 20,000 rpm. What is its average angular

acceleration?

oo 30 s daa) ($3Ssall Skl Slg> slos &S oL
bsgio o .dadal § 8593 20,000 I yeSedl

S sslill Lacslus

A 70 rad/s? B 2100 rad/s?

C 11.1 rad/s? D 333 rad/s?
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You put three identical coins on a turntable at
different distances from the center and then turn
the motor on. As the turntable speeds up, the
outermost coin slides off first, followed by the
one at the middle distance, and, finally, when the
turntable is going the fastest, the innermost one.

Why is this?

ole sles g8 Jle dilaio duame ad5 ghd S 25
losic .Simall Jids @ 35all o diline Ololuse
doazall 2adl dzhd 3155 Hlodl oydll deyw slaj
836> s0)l &5 320l 3511 dzhé lguls Yol 5S50ll (e s3I
dSluoll Cauniio 3

3Ssall o 831 dgssall sidl dzhi sl 385l J)
oo Lo ) ey Bl posill soay losic clidg
el

For greater distances from the center, the
centripetal acceleration
is higher, and so the force of friction

becomes unable to hold the coin

The weight of the coin causes the turntable

to flex downward, so

A B the coin nearest the edge falls off first.
[R]EEEES 33 Gl e (38 Aol S A (5 anly
Aaal) 55 5 all ey Y il ) Al & gyay il Y
A e ste) Sl Yl Zalall 1) oY) asall dadad Jadoss,
o Ainaall SEil) Aalad o1y SASIAY) 55 aolaioi Y
VLY
Because of the way the turntable is made,
the coefficient of static For smaller distances from the center, the
friction decreases with distance from the centripetal acceleration
c center. D is higher.
dalee Jiy ¢ ) sall G il dniiay (Al el sy aall 0585 38 all G any JAY) cliluall ) il
SSoall e i) die 5 oSl SISy, el 358 all,
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The figure shows a top view of a spinning table
with three identical colored markers (a, b, c¢) on

it. If we spin the table slowly, which of the

following forces provides the centripetal force

required to keep the markers in circular motion?

&8 &b Lgale 8yl dglla) Gole [ihio JSLl prdgy
oSl ey gllall s390 Liad 13].(a, b, ) dislhaio diglo
eliyd dojdUl &3S sall il 898 4895 &l (sodll (yo

Sdy5ls 83> 3 gl

Static friction force/ o sSwll i) 5 8

Normal force/dsa seall & 8

C Gravitational force/iuiall 5 8

D Kinetic friction force/ S sl llia¥) 3 &

A ball that has a mass of 1.00kg is attached to a

string 1.00 m long and is whirled in a vertical

circle at a constat of 10.0 m/s.

1. Determine the tension in the string when
the ball is at the top of the circle.

2. Determine the tension in the string when
the ball is at the bottom of the circle.

3. Consider the ball at some point other
than the top or bottom. What can you say
about the tension in the string at this

point?

39355 1.00 m dlghs by dluaio 1.00 kg lgilis 3,8
10.0 m/s ol de s dieoly 8y51s
sie 58] pxpeai Losie bl § Al jlado sa> 1
S5l lel
sie 58] grueai Losie bl § Al jlade 30> 2
835131 ol
solall el sl Lo i § 8,801 H poya8l .3
3 2l lade e dod liSay I3lo anlls
Sabail oin sic bl
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least centripetal force?

terms of (m), speeds in terms of (v),

and radii in terms of (r). Which particle has the

@ apueal) Lo (

Four particles have the following masses in «(v) AV Gle jus o(m) VA JE L Clapes 4y )

) ANyl Caliail

0308 e 558 il agl

Particle Mass Speed Radius
1 m v r
2 m/2 2V 2r
3 2m v/2 r
4 3m 2v 3r
A Particle 1 B Particle 2
1 peel 2 el
C Particle 3 D Particle 4
3 ol PO |

rotate?

0.30 rad/s”. After accelerating

does the merry-go-round

fromrest for 2 ¢ 5, through what angle in radians

A merry-go-round has an angular acceleration of

ools poluts adoll ipre 8 Byl dua) yais
Sl Lol Lo 2.85 33al yoSuull o (0.3 7ad/s?)
Selall syl ol sl Lo .5

A

1.2rad

2.4 rad

C 2.0rad

8.0rad
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:3zdasdlg & 511 4S,=) 19,6
Joaxl 8 dxdsall Gl by x5 &5511 dSyl) &slilly dxbill SliasSUl G lBsl=l Gl Joszdl ozl
Out basg Tl 3l sluall 7 5hS i 09S9 (a,1,5) gl Sliaslly (@0, 0) Gslill Slies
Olas)l icgaxo

FIFANCI I TYURTIE B 5 PUO O RER JOFCTUROUNS L3N v I8 -

.

495l Zgl idas PR

s=r6 0 s as13¥)

V=rw w 4 Agallac cul)

a, = ra o a ilsad)
a = 1t

i=rat —rwst

&Ll &glyl dlxsdl <
rO¥sleall odn plisiewl &5 513l i Jb 3 .dnlil dxell A5 UL sl &5 325l g Ladl
X = Xg + Uyt + Eaxt2
X = Xg + Uyt
Vy = Uy + ayt
Uy = 2 (vx + Vxo)
2 _ .2 _
Vi = Vg + 2a,(x — xp)
Al Goll dlnell A>3 dgilie Odslro glitewl Lisay
1
0 =0, +w0t+§at2
w = wy+ at
_ 1
W = z(a) + wo)

w? = w3 + 2a(6 — 0y)
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ol o dglxo dliwl

-l 29
o = 1.43 rad/s? ylade &LU dgly dlzsy eSudl go ghgl (b &)Ll Jimall dslas Ty
oyl Lo 59.4 83a d6lazl glygd Ay w &LY gl desun lgadl JaSiwi 5 .t = 25.9 5 83l
s Slgilygd e Ao dslazl Lgiyls il dy gl &XS)I

:J=JI

w

1S9
EPI"':"":‘”I iy ddlsml) dlzall deiojll 8iall JI dewnidly 6 olil d>lidl Jlox] a9axs Lin Jolos

:dsl=oll

1
0 = 90+a)0t+§at2

06l gazi Gglill a5l Jlez] e Jgaanlly oSl o Gl Wymall 53 wo =09 6 = 0 go
: Oaisolill szl
:P'“'UI

2935 oivg 81l Gole Tibiio Lol JSil oy

&
&

vl
;a;\:_gb de gy d8laxdl 4943 i)! Ly o ASlasdl Hlyes o Jlezle t, &oliJl dxsdl 3929 & ool A
;aijglj ey Blasl Wy el Saxs Sl 6, Solil asl531 a5 el .ty — tg Solul diic; 330 anl

g N ERIVS

1
9a=;(lt5

IS o @ A &l Ay @lanl Glyes Sl Goans Ll B, ol dnlil sgans oty
0, = w(ty —tg)
65 oo tq Bled o sl Alnss LaSyo5 a2y @81l lga] Juas LIl ol e sl 3325 o2y
w = at,

s o Bolill a5Ld Jlen] A3 oy
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Ototar = 0a + Op

6, = %(1.43)(25.9)2
0, =479.62915 = 479.63
Bp s
:25.9 sl sic Yol 0 s O s Lgslels
w = 1.43(25.9) = 37.037 = 37.04 rad/s
:dslzall § yogss (5 (o9
Op = w(ty —tq)

0p = 37.04(59.5 — 25.9) = 1244.544
0, = 1244.54 rad

tob lailses ey dio asls Al dsolidl (99

0 = 479.63 + 1244.54 = 1724.17 rad
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The angular speed of the hour hand of a clock (in

radians per second) is:

(@l & oLl 33>9s) delul Coyimd dgli)l e sl

o
T T
A B —
21600 7200
T T
C — D -
3600 1800

The planet Mars rotates on it’s pole-to-pole axis
with angular velocity 7.1 x 107° rad /s
What is the period of rotation Mars needed to

complete one rotation?

dasll JI Cdasll o .\.2‘.0,3.:5.'\J| o900 Jo> ég‘,mﬂ)g.\g
azlizg s3I po3ll Lo 7.1 X 107° rad /s dgl5 de sams
S8a>lg 8595 Jlas @)AJI SoS

24.6h

B 12h

c 36.8h

24.0h

A merry-go-round has an angular acceleration of
0.30 rad/s”. After accelerating from rest for
2.8 s, through what angle in radians does the

merry-go-round rotate?

Sols E_JL“J.; ool diyse .:g bylgs dum) &y
Sl Lslil Lo 2.85 33al yoSuull o (0.3 7ad/s?)
Ss3lall 532830L HLslIL dusdl Lgad 5945

A 1.2rad B 24 rad

C 2.0rad D 8.0rad
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A particle is moving with speed v clockwise in a
circle of radius 1.28 m. At a certain instant, the

maghnitude of its acceleration is

25.0 m/s?, the acceleration vector has an angle
of 6 = 60.0°, with the position vector, as shown
in the figure.

What is the velocity v ?

853> 3 deludl oylie olail 3 v desuny o> iy
Hla8e oSy diume dbx) sic 1.28m ayhd Cawns
4ol gyleill dnie giays 25.0 1 /57 ppeazdl gyl
JSE (G dg0 ob LS (gsgall dnie go O = 60.0°

SV deyuadl Hla80 Lo

B 5.26 m/s

D 1.60 m/s

A vinyl record plays with a constat angular
acceleration 0.25 rev/s?.
How many revolutions does the record make in

8.00s?

Call soly gleasts Ollghwl Jiin Judd ob
s Jiiall nyoay il Silyosll sae Lo 0.25 rev/s?
$8.00s

8.0 rev

B 2.0rev

0.5rev

12 rev
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A carousel is initially at rest. With a constant Culs ol galeuis & Lo 35l9JI dos I des) &y

angular  acceleration 0.067ad/s”  which lgicsw (o 230 lon 0 = 0.06 7ad /s
increases its angular velocity for 8.0 s before it ddasJl deyudl bo .Sl ol J8 (8.05) 3aa) dsolyll
becomes constant. What is the linear velocity of sic 3Sya)l 7. 5110 a2y Gle & Lla> Sy Jab
a child riding a horse located 2.5 m from the SdyolJl deyudl Cig5

center when the angular velocity is constant?

1.2m/s B 0.48m/s

C 5.2m/s D 4.0m/s.
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A car travels clockwise at constant velocity Js> dcludl oylic olxsl (§ Aol deyun 8yliw i

around a circular o oS &,ﬁsl Ssb Gle 1807 038 Cans (53315 sluro
path of radius 180/ on a horizontal road as oGl Jsadi 3 oisall solell Ll 3 C‘ZQA
shown in the top 755 Y5 8a>lg 8593 Byleaadl JoSS
view Figure. Below The car completes one turn in

7557

Draw arrows on the figure to show the following: 133 oo JS JSll e N.,.ub >
1. The driection of the car’s velocity U at a . . )
A 2850l 3V 85leudl dejun olx5l L1
position A. -
2. The direction of the car’s acceleration d B @8sall (3 @ Lol (g3Ls) dlnc slil .2

at postion B.

§ Sleel) dpwlonll (Ul gl Hlsdo L .3
3. What is the magnitude of the car's

tangential aceleration? (ol yws)
(Explain your answer). . .. .
. A 890l (3 U 8Ll deyun sl 4
4. The direction of the car’s velocity v at a "
postion A. B g8s0ll § d dxzllolxil .5

5. The direction of the car’s acceleration d

. D 8kl deyns Hlado sl .6
at position B.

6. Calculate the magnitude of the velocity ¥ A. Byleeadl (dle) gl lado a2l .7
of the car.
7. Find the magnitude of the acceleration d

of the car.
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In the discus throwing competition, a discus (o GleaJb ol I.:...“» wosdll oy dislwe 8

thrower starting from rest, moves on a circular E_)Lu.:.l&é 0.95m 658 auai (55515 sluno 3 oSl

track of radius 0.95 m and accelerates 5.2m/s Jdl dsglill dic yuws Juas Qi Jl vosidll
the discus to a final angular velocity of 5.2 rad/ uo8ll yayx5 JB81.28rev yoa9 &l clsls
s, during that he makes 1.257rev before (solill el OLS ussisl)

releasing the discus.

(Assuming that angular acceleration is constant)

1. What is the angular acceleartion of the Suosall .::,OI)J ol &)Lu...zll)l.xﬁ.n L .1
dicus thrower? 003l Galy lgdssiy il dzin3ll 8yidll 2ol .2
2. Find the time spent by the discus wwosill 033525 8 el 3

thrower in rotation before releasing the | diwlooll (giluwdl) dasll Slsée cuwsl 3

dicsus. ool
3. Calculate the magnitude of the

tangential acceleration of the dicus.

A 1509 ball at the end of a string is revolving ebiie JSiy b dilgiy dbgy 50150 g LailiS 858 5945
uniformly in a horizontal circle of radius 0.60 m. 13Xl &2..439(0.60711) > yad Cans &.L.c“aéi 8yl Q

The ball makes 2.0 revolutions in a second. c453S50)1 358l sl AUl § 895 2.0m

Calculate the centripetal force.
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A bicycle slows down uniformly from vy = 8.40m/s o Cull Jizay d>lys Uol.,.:S
v, = 8.40m/s to rest, over 115m. Each wheel oS 13 (115m) dSluwe &ds ol Ay bole3 adgiid
has a radius of 0.34m. calculate the following: L0.34)m ] JS shd Caas

i3 w6

15m
1. The angular velocity for one of the dasJl Q Shlbdl a3 ol deywdl 1
wheels at the initial instant. Syl &5layl

. The number of revolutions each wheel in Jals 5] JS bayos .ts.'\JI Slosll sae .2

the last (115 m) before it stops. o
(115m) adgil ddluuo
. The angular acceleration for one of the
heels Sl s &gl dlxs)l .3
w .
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135 511 3ol e (55T asal
:9.4 Wgloo Uluwo

ailudl Jaodl 13a sebuy . Jile wdzio b )5l Gluw b ylite Gabwio yuuy lodic &5
Ldiladl pizio e )ludl oo JSil @iags 23 9eSh S )i ol Slepuw G4 (b
:dJ Lol
Slylbly jlesaall abuw Gu wigSadl ISV Jolso S 13]
R =110.0m wdziell 108 duaig 1t = 0.620 g 8yl
Jilo wizio wle Loy Jiadll Glull oSoy dcpw adl lad
b 1> ol dizdgai dlile dgly 0id) §6 =21.1° dglp
(OBl yrobael

 ioiall Juos f Szl N aolzioll 83l Fy &3l by Sledl 3ylew (§ 5555 (598 S Slin
[ xds0 ob oS .dn3lal 335 axing slasdall pmhus e Baaleiall 338N a dolill Layi oo 0 dyolis
: HGsl JSEdb

y
4

Nsin § N

I
I
I
IN cos 6
I
6 I
I
I
1

> X

Y

S/ 9 lfsino

[ fcos6

V7,

Edls.b:ll 335 olavil Sy 14 ddle desuy Lismiadl Calss Byleaal Gi Lidyidl (IISinS1 835 daxio oy
ansone 58U drieo S (Sl 03 goana Sy 3 il I Ul> puke e Juall Jhol 53
Fo @558 sall 33801 o Alimall 338l 5695 of cung coel JSEII § pudon 90 Lo Frpy siludions 335 on
sl ol B3 a3 olidl (3 Abinall 381,555 of g 130 35815 8 sl J) Bl @5 L3I
E Solead] Lged yms Ll 351801 5850 olnil 3

x Soill SliSso pudsy Sills cWhilall Giziall e & luadl 85l 521 puuzdl i o3lel JSEJI doy
ol Y GESYl9 x semme hsd Jlas Pl sl sl 5Ll &5y
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@35 i8> e Joaidi Sl Jiluall J> LiSey dzh 35> e Joidi il Jiluall § Jil on Las
o ple JSiy UiSas dzhindl Al § Jl oo Loy IF = ma :cbgsmall oised GUWI ogilally eadl
s9ill x SlSpe Sl dimdlo LiSey odlel JSdl § 52l puundl hbine oo 5ol Sl3sall Jilusall
: o el Byleaw § B,55001
N sin@ + f cos 0 = Fy; (i)
:ob y olaidl & 8555e)l (seill Jiall
Ncos6 —F; — fsinf =0 (ii)
E@wls,lt‘udz;}?ﬂls;ﬂl?mogssd%&hbdlS;EISidI,A!QHWIoh&CthEAQ
= (iS5 Of LiiSagd &338 5001 33801 5965 @il iz (Sizmiall § spants

F... = F, = i
net — C_mR

wiioll shs Chas b R Cu>

Slssally (i1) 5 (i) oedslmall 3 Adxall 83alls d3lall 3389 MSinl 855 uadl Cilypunty o35

Y 9 X Sodll
v? v?
N sin8 + ug N cos 6 =mf=>N(sin9+usc059) =m—

Ncos@ —mg — us Nsinf =0 = N(cos 0 — ugsinf) = mg
Al Gle Jo¥l dsleall dawd S (o Guidslall sl J pois ol Jsl

2
v

N(sin 6 + ug cos ) B

N(cos O — ugsin@) mg

105958 lgisliS ausin M peaids Guodl sl oo Vbl Gshll o seaiins

sinf +ugcos§  v?

cos 0 — ugsin@ _@

:osdsbll Rg o sl Sl 0 12 S35 &5
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sin 0@ + ug cos 9)

2 =R (
v g cos 0 — ugsin@

1azid Gudsbll 3> A

= (sin9+uscos¢9)
v= e cos 0 — ugsin@

il e Jowolly paye=idly 31 pgds &5

_ |10m)(9.81)(sin(21.1) + 0.620. cos(21.1)
v= cos 21.1 — 0.620.sin(21.1)

1320 cddly Cluedlyy

v=378m/s
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A civil engineer wants to design a curved (Sayusy xie Gisb prawal 3 ddo pudige afys

roadway so that the car can move Losic 3355] 9 83ax0 deswn dde =l 85led)
without skidding at a specified speed. He designs Aol Glse 850
the road to be tilted toward the oo GBIl il g Wlo H9Ss Caay Gashll ouad
inside of the curve, as shown in the figure. 333xall dc i E,i uasisl . Jsadl %g o LS Liminll
Suppose the specified speed for the A0m Gisdiell 3hs Cawmnig 59km /h @s sl
road is 59k /h, the radius of the curve is 40 m. (I3 568 o> Jonl)

(Ignore all friction force).

1. Draw a vector on the figure showing | 833ll sl Lle Jay dxio Sl Lle oyl 1
thedirection of the net force on the Byl e 3350l dlanall
car. Wil Liniall 5983 ol amg 0 &gl b .2

2. At what angel 8should the curve . .

Sy beaie (ST Ji28) wlsladl §5s Jo» .3

bebanked ?
SBasbll 13 IXXCON| | lad ..
3. Do trucks (Larger Masses) skid when Sobll e Lle 85 dc yudl jla80 Gubiy
(oo 5:25)

they move with same specified speed
on this road?

(Explain your answers)
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A speedway turn with radius of curvature 7, is

banked at an angle ¢ above the horizontal.

B bl sbd s Glewdl slade e Cahsio
w883 Soiwall 398 0 dyglis Juoss

1. What is the optimal speed at which to

take the turn if the track’s surface is iced
over (that is, if there is very little friction

between tires and the track).

. Ifthe track surface is ice-free and there is

a cofficient of friction ;.. between tires
and the track, what are the maximum and
minimum speeds at which this turn can be

taken?

. Evaluate the result of parts (1) and (2) for

R =400 m, 6 = 45.0°,and u; = 0.700.

lor ibmiall 5Lzl iy Al Gliall desudl Lo .1

o) aalaly Ghaso slasaall s o1 13]
Sl e dlel) b JSis] Gln

TG lasallg

O agdadl o W slacdall mhas GS 13]
Sl Go 11 Wil Jalze Eln

33l oy eadY 3ol Lo Lol

Sl cabziall 13n 5Ll oSy Sl Oole sul)
08%s Losie (2) eialls (1) 3ol 760 sl
Mg = 0.700 ¢ 0 = 45.0° g R = 400m
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