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EOT. T1 Physics G11 |

Rotational Motion
dxilygall dSyall

End of Term Structure — Unlt Overvew / basgll le dele Splai = pladadll S

sy dlgus dfsyhas dslhe il a5yl pgas Llae s

0 Learning Outcomes / plall aly 9 What is a radian? / Sololl g Le

biefine a radian and convert degrees to
1 radians and vice versa.

mfaly Glaldl ) Silogall e SRy Glaldl e

Relate inear velocity to angular velocity
2 and radius,

phaill iy daghl de pully Aol de gl (s byl

Relate linear acceleration to angular
3 acceleration and radius.

el g .‘n;gIJJI Eolilly sl il Juay dna gl

Define frequency and angular frequency,
4  and solve related problems.

Lage dladipall  Pluall Jog galill 2530g 552l bjs
Explain why different points on a rigid rotating
5 abject move throwgh the same angle but different
distances.

JIEJ#MUIEW|hmdPﬂhu#H
Labisn Chblunay STy Lk LT

Sagall alllie jpasall go Goludl pasli el
Angular

Sglill anliyl

; v
. Rotational "~ 0",
Motion

& radian is the angle subtended
at the center of & circle by an are

equal in length to the radius.
Lgmianyy il dypglill g ol
ol chans gl gl jend
Ayiladl 50 2ic

1 revolution = 2n rad = 360°

sge
s

E) Quick Start Notes / dayyuw Slasilo

@ The Earth rotates about its axis,
Amjase Jo oopdl j9a0

# Rotational motion has angular displacement,
angular velocity, and angular acceleration.

<591} Eolus gl de g dagl) dsl| L) dulygalt dsyall

) Quick Check / g wuu)as
Ql Complete: 1rev = rad = .

Q2 Inyour own words, what is a radian?
Tubpglals Glealpll po La

Q3 Name two rotational quantities you will study

, ular in this unit.
Al asiadl S pccalration Ry s paillyns GteaS 53
e —= ,.;g|_'|.ﬂ bLuu.T.ﬂ
Radian
whealyll — AL e =
. ol uily Juolys https:ﬁalmahdyacadtmy.tnm
| WhatsApp QR sagall alllase /)giss

Aype doaylsd dealn coil | pulsill sy | agstsl gagall | YouTube « TikTok « Instagram L sy
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dyglil Gila>gg dygl il axljyl ]

End of Term Structure - Unit Overview / 8asgll e &olee &)k - 7
[ bshaybshs dgllldslifl paii ke =7 ﬁ P Wi
o _ 5 k= a -
€Y Dpefinition / way,an €) Angle Units / &gyl wlisg
Angular displacement (AB) is the Degree (*) Revolution (rev) Radian (rad)
change in angular position. TN 3393 albaly
ol magall b jzash e diglill dsljgl
A8 =0,-0, 1rev=2nrad = 360°
e Angle Diagram / dsslj)l ke G Note / dksle
b

e Different angle units
describe the same turn.

O Had dalisell lasgll
lygall jlade | yuas

.‘A a 180"

sagall dllasc jeasall po Goluwdl jadli Jlai 9 Quick Check / gipwe vujyad

measured in Q1 Convert: Srev = rad
Degree ()
__ f U335 3 duslhe Q2 Convert: 1rad = rev
e Angular - measured in "
Displacement ——  Radian (rad) Q3 Complete: 360" = rad
- P T alealy 4 duliia
\ FURCR 5 I
A bl \ ¢ in Q4 Writethe formula for angular
~  Revolution (rev) displacement: AB =

Bygs o dewliia

Notes / wlially alaall Glaole

il uilly Juolgd https://elmahdyacademy.com
WhatsApp QR @ $agall dlllase /)58

dgse doaulas danis bl | il s | asals] gugall | YouTube - TikTok - Instagram e UasG
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owgdll Jobg GLslylg i)l

End of Term Structure — Unit Overview / Easgll le dale &dh

aballg Silssul o Jieaill agii Ulee Jlas ﬁ {}l

o Conversion Formulas / Jgail fus
.
180

#(*) = B(rad) x %

B(rad) = 8(°) x

1rad = 57.3°

Circle Diagram / &, lal) oyl o)

£\

€) Guided Example / goliy| Jite

» Earth completes one rotation of 2m rad in

—————r

1
o

9 Arc-Length Relation / yegdll Jgb diilc

g 5 = arc length
f == wesdll Jabo
s r = radius
Sodl b
s=r#f g = angle
dygl i

Sign Convention / digljl &)Ll

ONC,

Counterclockwise Clockwise
{positive) (negative)
azrgs Aelull Ciplie | ufe ey e leall ilie A

o Quick Practice / g wuyal

24 h. What angle does it rotate in 6 h? Q1 120°= rad
el 24 8 olsly 20 laglade 8395 o1 eSS
e Coilelu & ..'Jlua'- q‘,l.w- Lad Q2 (2—-“) rad = 9
Solution / J=J 3
Q3 Ifs=4mandr=2m,
then 8 = rad
agall alllisc ;52801 go Gyladl padli llad
radia
Degrees, — dﬂ; W S
radansa ) 4
alslllg Glsjall

wegdll Jabg 53;;';&?"
|l gudly Juslgd - 3 - https://elmahdyacademy.com
| WhatsApp QR agall dllaee /)gass

dpepe dpselnd dusia 558l | molmill alps | agals] sagadl | YouTube - TikTok + Instagram i Lal
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duhsdl dc pullg dsglidl dc puud]

End of Term Structure - Unit Overview / Sisgll e dale 560 — glaiadll |Sas = = 1
i dubndll de padls Lgidile g daglidl Ac paull | Lilsgd 3lg - m -
o Ui Gl . e ool B - = ——— o

6 Angular Velocity / diglJl de pull

& Angular velocity (w) is the rate of
change of angular displacement

with time.
dnljll 8 il Jamo b dsglill &z peall
won il g dagl i
__ A8 Unit:
W = E rad/s
8 -t Graph / pejllg daglill daljill ilyy pa
8 (rad)
ik
'
> L(s)
Note f absila

€) Guided Example / L Jio

The Earth rotates once every 24 h.
Use w = % to find its angular velocity.

prideiaed (B2 Lo 24 5 dlalS 8y oyl jga0
Apglsil At sl 0= 2

® [For a rigid object, all points have the same angular velocity. |

€) Relation Between v and w / @ 9 o 3B3al
V=rw

#® Linear speed increases when radius increases.

sbdll e 3l dudasdl de ] sla35

Linear Speed at Different Radil / daliie jlodl wilail aie ddusl de pull

¥a

g

Va > Vp

Bl aas asbeall pasall b
Apglll &g puall gt Lg)

o Quick Check / g a3

Q1  Write the unit of w:

Q2 Complete: v =

# olglasall:
PR, Q3 Ifr=05mand @ = 8 rad/s,
then v =
agall alllage jeasall ge Fubuwll paili o AB
- Angular & S s
daglill de pull —
Ay ) — V=rw
ol (pully Juclyd https://elmahdyacademy.com
WhatsApp QR @ wagall dllage /9155

s pe duaglad denin g9l | pusdsill iy | agalf] gagall | YouTube - TikTok - Instagram e Lad
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Angular Acceleration
Sl ¥l &bl

End of Term Structura - Unit Overview / basgll e dale Splai — Gladad] 5w

Aaglill el 1R5 LS pgds lss

€) Dpefinition / iy au € Formula/ osital
Angular acceleration (a) is the rate of Aw Wy — W;
change of angular velocity with time. a=— a= —tu—t-
dysiill eyl 3 2830 Jima 58 bl g uctl at £
vl ge Unit: rad/s®
€) Relation / aslal @) ©-tGraph/ seply duglyl eyl inia
Tangential acceleration 4 w (rad/s)

a. = ra depends on radius.
t sl pulaall g )Ll sazny

e Concept Note / diauslis ab=ils

@ |f angular velocity is constant, then a = D. T
a=0 olb anb dglil de pull alS 13] o Quick Check / g cuppai

0 * t(s)

Q1 Complete: @ = /

0 Guided Example / azss JUs gz Write the Sl unit of angular

A ceiling fan changes its angular speed from acceleration:
w; to w, in time At. Find a. Q3 Complete: a; =

o) JUS wp ) wy G sl i s dogpall 285

a azgl At s3gall dlllage j5a5all ga Folwll yail Jlas
_Aw
- { :I-E of w)
T " rate C =3 w
—— — .-“f Angular / dpglill de pult ,g-:._;m
~ Acceleration |
gl £ Ll a,=ra
'5 3 b . A I:ung;em::luclllfiﬁﬂﬂ:l
el § Ll
. . https://elmahdyacademy.com
ol gadly Jeolys
WhatsApp QR @ sagall alllase /59353

Ay pe dpaplnl denia spbl | medmll slus | apalsl sagall | YouTube - TikTok - instagram e Lal
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Frequency, Period & Angular Frequency
9l 23,ilg 5yl o jllg 33,

End of Term Structure - Unit Overview / fasgll o dale 806 = (jloiadl] s

solill 3259 $153l ol 23531 c3as Jasy Ly Lua

o Definitions / Ciléy =il 9 Key Formulas / duwlwdl ;uilgall
- Unit /
Frequency f L0 Sma o el : : =
f aa,3 Al S olygall sae Hz f=— = m=21'rf=—
T f T
Period T time for ane complete m"

: revolution.
T gagll Gl AlalS 851 p3Wl cpa 3l L

e RPM Conversion / rpm go Jug=all

21
rad/s = rpm X 50

RPM = revolutions per minute.
Adadall L8 Dljgall sas

o Guided Practice / 4392 a3

Q1 A machine rotates at 50 Hz. Find w.

s3gall allaue 19350l go Gobull pails Jiad

T @ gl 50 HZ 33,5 s a0
& (Period)
/ gl pajll
“RotationaiX e
Quantities | 33,2 Q2 Convert 3000 rpm to rad/s.
islygall ool = rad/s | 3000 rpm J3=
= Angular : —
\-_ FieqrE:n:ﬂ
wSall 23,3
’ : https://elmahdyacademy.com
o iy Juolys
WhatsApp QR @ wagall dlilase /9185

Agse Lonylsd s goil | pulaal el | apalsl sagall | YouTube - TikTok - Instagram le LB
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Linear vs Angular Motion
dulygall &S yallg dubnsdl aS G dijliall

End of Term Structure - Unit Overview / 8asgll e dsle B

Llgjlly dubaial luaSil Gy pall paili a3

€Y comparison Table / &laall Jga>

Quantity Linear Angular Relationship
dsasil duns gl asilall
DI"’!:T;TEM x (or s) &) s=rf
“ﬂﬂw v W V=rw
A:c;ﬂtlun a, P a, = ra
€) Note / asile €) Motion Comparison / &=l &le
e Rotational quantities are angular; Straight-Line Motion cﬂ"’ :}““““
linear quantities describe the duas d5)> i
motion along the path. \
il Lol yaughy duilygal calias
Sl Lle &Syl (it dsas @ >
6 Quick Check / gipw ayad sagall alllue j5iSa)l go Goluwdl pasli e
Q1 Match x with _ —— = . Linear Quantities
y Linear vs dahall Gl
Q2 Match v with ' Angular Motion
| - o A liall
Q3 Complete: s = dballasall T\ Angular Quantities

Q4 Complete: a, = X d""l“"""“ ‘s"d 8’ diglll ileatll

ol puily Jusls https://elmahdyacademy.com
| WhatsApp QR @ gl dllauc /)gasa

Rpse dpayles duais gobl | melatll s | agols] gagall | YouTube - TikTok - Instagram o Leyl
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daogll dulgi Wlujade Yugyilly dduall el o O}
n.—.L-_J_l
End of Term Structure — Unit Practice / sasgll dilgs Sl jad = :
(0 lello 3 o ledl Gubill J| Ulogi olls = f‘& =
€) Rigid Body / L)l aucl €) Meshed Gears / dLuoliall ugyill
# FPoints on the same rigid rotating w L :ﬂr "‘*:I':ﬂ E“I'jfht':";
putiaglyimnei | = || e e “
and angular acceleration. (rs) uﬁﬁﬁlﬁ?ﬂiﬁ w
1i,.'|.]| -rll.-ﬂn-" |l-|l.=h" |_|.|-l.i-l |_'-|-‘- -h'#-ul - - -
gl Ayl gl A ki Lg) : Asgluats guoils
el g iy @ The gesss rotate i

8 The point farther from the center "F'_P"S::' ia 'M:E_I'T"‘ ;
travels a larger distance and has g, i

larger lingar & d and tangential
Be s §e @ The smaller gear has the

acceleration, larger angular speed
] s il jEpall Ul aeadl elliay "
351 ,,_,...El.:nﬂt;l..ﬂg iﬂ e pus Lgly o Mﬂﬁ:ﬁ:

gl Allas 93S 3l po Filul yadls Jlas

Same A#, o, o forall points

= _ RigidBody /7 bl 0 gyl gty Rl de pulf Sl Al

. Rigid Bodies ekl szl Larger r - larger distance, v, a,
ﬂﬂn e 21 et placly dukns ipusy 3yl Abca = ya8H sl i

dubuall plus il h Same tangential speed at contact

! AS Gears AT el ki i ! Al gk
. —_— gl o 0 Dpposite directions & smaller gear has larger @

5 gl Ak 4 W L illy ik il

End-of-Term Practice / éasgll Lilgs oilujad

mem,fma.gﬂ G short Answer / juad Jljw
- Tive changs i angle during 1haRetilien of a Qs Convert 120° to rad. oilihisly ool 120 G
baody 4 called -
i il ygs 3l Bl il ] = e —— e
angular displacement'. B angular velocity Q6  Conwert 3000 rpm to rad/s. o/ T 000 rem 5=

€ angular acceleration [#] frequeancy

Q2 TheStunit of angular velocityls . @ Conceptual / aslis Jifuw

ll & wetlell 5
e s Q7 Compare the angular and linear quantities for two points
A rad B radfs C mi D s on the same rotating disk at different radii.
ade liall o pl el e uilbidl dudssdly dagl T el et
(Al Ui el

G Complete / jasl r
Q3 1rev=_  rad=_ 7 Explain why the smaller gear rotates faster,
y & : sl gl jgay I5lal p2u
il uilly Julgd https://elmahdyacademy.com
WhatsApp QR wsagall alllae f)gi8s

Aupe Apnglal duin s9bl | ol A | gapsts] gagak | YouTube - TikTok - Instagram i e
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" Rotational Motion: Linear & Angular Quantities ,J
/ daglillg dxball Ciluasil :dsilygall Syl )/

| Concept | wluil pggaall —

& Same belt motion -+ same linear displacement x,
same linear speed v, and same tangential
agcceleration a.

dc peulin X dadnddl syl adi ded pliodl A5y s @
8 eulsall bl 5 juadly v dskasdl

@ Smaller radius — larger angular displacement 0,
larger angular speed w, and larger angular
acceleration a.

Asglj A ey jaS| B dagl) .i_-..'l_ﬂ ol Jndll bani w
TLM'-'!-‘J sy paSl w0

@ 1aiylaall zlide ob yhadll wia) lgauds (1953 Al Al Lol ;egdi lilns (Jlas

E Practice Question 1 | 1 w35 Jlguw

1. Find the angular displacement of each clock hand during 1.00 h. Write your answer with the
correct units.
Aawlioll Gubdll Slisg dibls] mog §1.00 h JUs deludl 3 cipde 51 daglill il jlado o .1

a. Second hand
wileall wipdc

b. Minute hand . e
S8 e

¢. Hour hand
Cileludl Liyic

( ashgai syl o6 ettt | @ Baall G

( JTL \ _ cdabnil daasll Cuiddg 1o 15
. = = - L - - " | dualil a 1123
[ x=r0 (v=re ) [ a,=ra |& PYEHTE

El @ elmahdyacademy.com
2 gagall dllase /)98

duse duagles doio ol | aulmill alpud | LauslSi gagall | YouTube « TikTok » Instagram e il




EDT T1Physics G11 I

~ structured Practice Questlnns
/ dalaio daa yai aliwl

L Ay ( ST.B/P.P(3,4) » Pages5-6 |
’ Practice Question 2 | 2 )05 Jljew B o

2. A rotating toy above a crib makes one complete counterclockwise rotation in 1 min.
1 min U5 delull wjlie slal yule 8 Saslg §)93 Jahll ) el o8 Bogergn §))4s dial Jass

a. What is its angular
displacement In 3 min?

ol duglpll d=3l s Lo : By .
‘min 3 Jis Lgakis
b. What is the toy's angular
velocity in rad/min?
denll gl de padl Jlids ls .
Srad/min basgs

c. If the toy is turned off, does
it have pasitive or negative
angular acceleration? Explain.

wsts Jgh vdualll Glayl a3 1)
2l Tl pl Laga sl lge sl

p E Practice Question 3 | 3 Luayad Jlgew - —— .

3. If atruck has a linear acceleration of 1.85 m/s* and the wheels have an angular
acceleration of 5.23 rad/s’, what is the diameter of the wheels?

Soonall b Lad (5.23 rad/s sylude gol) p ik g ighilney 1.85 m/s? sylalis as gl lg) Lk SIS 1]

—_— e =

E' Practice Question 4 | 4 ujai Jljes —_—

4. The truck in Question 3 is towing a trailer with wheels that have a diameter of 48 cm.
A8 cm layhs Sl Ig) 8jghde jou 3 Jlhadl 8 dislidl agil
a. How does the linear acceleration of
the traller compare with that of the truck? —_—
| galuailly dyghaiall Jasdl g ylaadll fouy (ol
e e
b. How do the angular accelerations of the

trailer wheels and the truck wheels compare?
Dilnc g &jphiall S¥wal goljll g oLl o8 ,'_1{1.'5 —

@ el allauc yeisall g Giluwll ol isi

2r = ;hillg @ = ra pasiuw 13545

e

@ elmahdyacademy.com |
O gagall alllasc /9385

"'m:T

2 B) e dunitad dui sobl | palaiflclys | apslSl gagall | YouTube - TikTak « Instagram e Lings
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EE) Practice Question 5 | 5 a3 Jlguw

If the tires on a car are replaced by tires with a larger diameter, how do the angular
speed and the number of rotations change when the car moves at the same speed
| and travels the same distance?

339 gl Az peall puii (530 Lad 1 puS] 43 b iyl Byl B Bagegall uljlbYl Sl 1]
Flguud Eblucall gl illy Lguudi depuully Lgad paasd Al Cols il 3 ool gl

e Practice Question 7 | 7 Lapad Jlgaw / Angular Velocity - Moon
. e The Moon (r= 1.74 x 10° m) rotates once on its axis in 27.3 days.

i ® .1.74x10% m ophd chuni glug 27.3 day U5 ajene Joo Gasly )93 padll jga
a. What is its period of
rotation In seconds?

i dgiajll 3801 Lo 2

Olgall 8 padll gy il

Trleidy

k. What is its angular i |

speed in radfs?

Jadll aaghill dcpuallfas,s La b - e I
Sradfs fasge

c. A rock sits on the surface at
the Moon's equator, What is its
linear speed due to the Moon's
rotation?
b5 .A.i.l‘.'jhdu bh[:.}in .l:Igl Wi
sl dr ladis Lo . yadll elgiuwl
'?.l-nl-ﬂ whipa sy g
. Compare this speed with the
d speed of & person at Earth's
eguator due to Earth's rotatbon.
e AL pay de pall o ol od K
la93 ey o VI clgiaal hﬂ'ﬁl
o

. E0 P.P(2)/C.Y.P(68.10) « l_"ﬂ_ge__fr_'! J

e[l ] &3 elmahdyacademy.com
. (i) R

5 '..' g
OF %%~ +XE) dugpe dgmsdal dee 93l | peall lys | pazstsl gagall | VouTube « TikTok « Instagram ke sy
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g
(

L

Applied Prnblems

ﬁ.:.ﬂ.l.nh.ld.ll.nu

[EC] Practice Question 8 | B uydd Jigw

8. In the spin cycle of a clothes washer, the drum turns at 635 rev/min. If the lid is opened, the

motor is turned off. If the drum requires B.0 s to slow to a stop, what is the angular
acceleration of the drum?
il ymvadl iy s cellnil| ph o 13] . dduBs/Byes 635 Jamay Dlghusll jaus sdlladll b paall §y95 B
Sdilglawill golil £ luill jlada lad (iligi i laladl 8.0 5 J| glisd Dighusiil Culs 13]

- Critical Thinking | 8Ll suSadl
10. A CD-ROM has a spiral track that starts 2.7 cm from the center of the disk and ends 5.5 cm

from the center. The disk drive must turn the disk so that the linear velocity of the track is a
constant 1.4 m/s. Find the following:
5.5 em smy e giig oopdll 3558 (o 2.7 CM Ay e s Gigils slus e (CD-ROM) pusall ol gsis
fs Lo aogl. 1.8 mis golusiy A0l jluall duacl de pudl (9% oy ol o jill yos s Gl s 35l (0

the angular velocity of
the disk (in rad/s) and
rev/min) for the start
of the track
ol dsglyll de
[resiming rad/s  Juis=g)
el gl

the disk's angular
velocity at the end of
the track
ale ol dgglpll de pudl
SHasall dylg

, the disk's angular
acceleration if the disk
is played for 76 min
a3 03] osall galill 8 jluall
6 min daal esdll sl

x=

ﬂm
— Ak

Convert rev/min carefully, then use o =

J:I.I

pasiul @l dsliay rev/min Jg=

-

-
32

‘®wml

-
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EOT. T1 Physics G11 . 2
=2 5 A
/ Quick Check MCQs (1-4) )

(1-1) 30 (30 Jlyid] - gapuw 51

—

Quick Check | gy jlis| —

(1) Which relation can be used to calculate angular speed?
" aduall e daglil de ] Glws Say

if

Sertt]) [0 ] o si [0

At

@ Which of the following is equal to 5000 rpm?
5000 rpm Jalsy dJul go

[C} 524 rad_a"s] [O 420 rad;‘s} [[} 240 md!s] '{O 120 rad/s J

3 | Calculate the angular speed of Earth around the Sun.
wguadll Joo papil glgal duglill de pall sl

L J= J

@ Calculate the angular speed of an object that rotates through 30° in one minute.

B> $ 30° Wlako dgl) o punc) sglill dc ] waus]

ooyl + Asglill ;g desuall sl W/

" ‘ For angular speed, think angle + time. _‘@‘_

- @b elmahdyacademy.com
@ ‘ 2 gagall alllae /)giss ‘

f
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/ Quick Check MCQS [5-?} )
[ (5-7) 3amio o jlLis| - goyw jLas| /
Quick Check MCQs (5-7) | (5+7) sasie (o jluid] - gay jlis|
5. Based on the graph, what does the ‘W::jlf‘j“ﬂ
slope represent?
Jhas Bils o uldall (St le I3Lazel
¢ iniall Juo
time (£)
o * o
- | b. lar c. moment d t
8 ::Th:thn m of inertia orgue
ol gLl dogl il de pull Al il jganill ac abgadl e

6. A CD player starts rotating from rest and reaches an angular speed of 67 rad/s after
3.0 5. What is the magnitude of its angular acceleration?

3.0 5 am 67 rad/s le)ladis dagly de s ] Jeaug gatudl pa oligall (CD) dnesall Lol B¥l Jadue lay
T.T_I;.gljﬂ 'Ii.EJLm.T' jlasso Ls

a. 6m rad/s? b. 4m rad/s® c. 2m rad/s? d. mrad/s?

e B A washer drum starts from rest with an angular acceleration of 0.5 rad/s?. What time
does it need to reach an angular speed of 20 rad/s?

Sagly Aepas | Jgogll @331 el Lo J0.5 rad/s” sjladie (gl giludy gl o Alludll Lighuwl T
20 rad/s ls)lsda

a. 40s b. 205s c. 10s d. 0.3s

@) BonusPractice [ Ala| il B

Calculate the arc length X corresponding to angle 30° if the radius is
20 cm.

JI' | .20 em hadll chuad IS 13] 30° dyglill Jslhall X Lusil] Yo Lo

Slope on a w-t graph gives @ o W=l Gious Jeo

angular acceleration, | 59l gyl
\ .

@ @ elmahdyacademy.com |
A gagall alllage /ygiss |

OF %

___-.- @ iﬂpwm,s;m,qlﬁlnlﬁé | h,.q.rl."-'l.;qdl | YouTube = TikTok « Instagram e Lsyl



EOT. T1 Physics G11 L ¥ 02351 sagall |
/‘ Quick Check MCQs (8 )
( (11-8) samis (o jlis| - gijuw jLas Jf

MCQs | samio o lais] dliwl

8 If the linear acceleration of a truck is 1.85 m/s? and the angular acceleration of its
" wheels is 5.23 rad/s?, what is the diameter of the truck's wheels?
i5.23 rad/s* .,;;gL.u._n Py EN ._E;.gb.ll E_,L....-.i.Flg. 1.85 m/s® ‘ng.-.-.q dizelia) ,fi'_‘l:hH Ealaaddl 515 13]
aislidl Citlae o Lad
‘O s6m 0O 28m | (O o70m ') 0.35m
9 A disk with radius 15 cm rotates about its center with angular acceleration 5.0 rad/s”.
*  What is the linear acceleration of a point on the rim?
el Bl jlade Lad 5.0 rad/s® o lade gal) poluds 05550 Jy= jga2 15 cm syl Lhual o8
faisls e dadll
O 4sm/¢ | (O 20ms | (O o0S0m/s® | O o075m/s |

11.

.
n ...

[ linear Epli'd. '

I_D duball de jaudl 3 £

| D linear Iii"ﬁl.i-l:.ﬂmﬂﬂt |
dadnill dxl il

O 32m/s | [ [J 3.2m/s

e On

all points, but linear speed depends on r.

In the clock shown, all points on the minute hand are equal

S wjic s3] gaas (9% i bliall Sl b dnabgall delull b

oo o Aglaais

[ D angular speed

dglpl de il

-El linear acceleration

sl g sl

The car tire in the figure rotates with angular speed 5.0 rad/s.

| What is the linear speed of a point 16 cm from the center?

| de pall Lad 5.0 rad/s lnjlade digl) de e sga0 Juliall JELdl 8 8 jlaw 5l
TS5l Ge 16 cm and dail ddasdl |

() osom/s || (] 0.13m/s | |

one rigid wheel, angular speed is the same for ‘ o dugluwio w oel el wdadl sl 8

. ol aaisi ddaidl de pull Laiy Joladl s

@ elmahdyacademy.com
2 gsgall dillae /)98

palaill clpd | a03l5] gagall | YouTube « TikTok « Instagram e Layli



(EorTiphysicscu | o= erlsl ggall
§ Quick Check MCQs (13-14) )
i_ (12- 14] Samio o )i — gy Hlasl /

7 Work Space | o e ]

12 | One radian is equal to .... of a full revolution.

Bl e i gglag duglidl B Bamg Gl

1
a. ﬁnfarevmmun b. 5uuufamwtuﬂun
c. El;ufamvaluﬁm d. %ul'arm'muﬂun

a In the adjacent figure, a point is
o _‘:x\\ 4.0 cm from the center of-a CD disk.

2 - If the disk rotates and the point
F/ A moves 12 cm, what is the magnitude
' = . — of angle 57

= 4.0 cm
[ J 4.0 cm izy Akl 2y 4 peloall S5 6
\ weasdll ls 13] .(CD) pasa o3 jSpe &
\ Jlaias Lad 12 cm dilue dbiill CaSyady
e _ T8 daglyl

a. 3.0rad b. 2.0rad c. 1.0rad d. 0.3rad

Suppose the frequency of a Ferris
wheel in Dubal is 0.1 Hz. What is

its angular speed in rad/s?
88 3 P pallall dlas 22 .'JT._,bJ.iiI
Trad/s disgs gl lgiepw Lo 0.1 Hz

c. O.1n d. 0.2m

1

Y s 3 ‘@ 83

[Hnml!mher:”.ﬂ=-f_- ;and|m=21'l'f-J | a:% s w=2nf.

= @ elmahdyacademy.com
"* it 8 sseall alllage /55355

B e dvndas iio bl | pabadll el | yasslS] gagall | YouTube - TikTok - Instagram le Us |
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" EOT. T1Physics G11 L

EOT.TI B - % o251 sagall |
Additional Exercises )
auslo] wly)as 2

Open Questions | d>gahe ALl

A. nthe adjacent figure, a point is 4.0 cm from the center of a
CD disk. If the disk starts rotating and the point moves 12 ¢cm,
what is the magnitude of the angle 87

LD yosd 35,0 e 4.0 €M asy Lle il dlnds glaall JEAI 5
6 gl jlada Lad (12 em ddlue dbEUl Sy Gl peuill |y 1518

B Calculate the lanzth of arc X I:ﬂl‘l‘!‘ﬁﬂﬂl‘idil‘l! to Ilrlﬂlﬂ 3o0°
*  if the radius is 20 cm.

30° Lyglll Liliall X gl Jobs Caus ¢ jglnall JS201 8 A
20 em padll Liad IS 13]

c An object rotates counterclockwise by 120°.
*  Calculate its angular displacement in radians.

120% dyglp debuall e pufis 900 puus
ksl dyglill aimly] s

sagall alilaue js35ul go Gilwll yasli e

e Arc length first? Use s = rf. @) 5 = rf pasisl gusdll Jeb syl @

e Degree to radian? multiply by i—g-ﬁ alabll i?"d:rwj!*;ﬂf "
" 180
,
elima a .L0m
- e

8 gagall allaus /938>

dyye duaudet daio 598l | pulatll dlys | asalSl sagall | YouTube - TikTok - Instagram le Lisyli

;
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.'ll.-

f

(x=r8 ) Rotational Motion
‘ x Key Formulas
[ V= ro J daalus¥ll puilgdll
duilygadl dS p=ll
(‘@ =ra | — —
1= ‘
T3
Quantity / &sasii Symbol / jayl Quick Reminder / (sl wustic) gisus 5533
Angle of .
o peite x (or 8) iy g
speed Rate of change of angle (radians per second).
daglpll e puull w Al JS) olaoly) daglill 4utid Jama
acceleration Rate of change of angular speed. I
Sl gl a Aggll &yl ) Jame |
Tangential | linear speed Speed along the circular path. i
L eyl v o\ SR Jlaall Jobo e Ae el |
Tangential acceleration | Change in linear speed along the path. [
ey st L _ B st ol ssatin it i )

N, ;
gl dpasl i o plodll Liias Sy Aiba| duasIl Cad 13] @ - Ll
o e s dudaal de il GE) (2 g @ pusi lg) wadiall punll blE S @ ¥gl wuwliall uﬂl-i-"iz-?h
Ao Slghay JaJl lasl ol
Sl Silas gl Jgads Ladls gl duilypall 25,0l 5 @ | e 2o

- Eﬁf Teacher Notes /| alzall Cillasils ~ My Summaryjl.'nh‘,a:ua —

[“‘j @} elmahdyacademy.com
2 g2pall alllass /)9S s

W : . | .I|.|_ —
[t (B dos doadai oo goal | audadi s | passlsl gagal | YouTube  TikTok - nstagram e Lias




[ EOT.T1Physics G11 = ¥ !
/ Quick Check & Warm-up /

{ Axgaig gipw Yl
_ @ﬁ Rotational Motion | dulygall asy=Jl e ——
1 angular velocity {w) Based on the graph opposite, what does the slope of

o A Lgiac the curve represent?
S ioall Jso Jiay 13k «Joliall JSad e 13Lazel
(D TS | (0 S )
O b [0 Ceaaw
" — Momentofinertia | [ Angular acceleration |
A }th;j}:} | O " iisainps "0l O $9lH! £ olusil J

A bicycle's wheels have a radius A. The bicycle is traveling
with speed v. Which expression describes the angular speed
of the front tire?

oo §lB v A s &0l juidg R dalall wilas 4hb chal olS 13]
S ololil jUbil dyglill de pull Chuay Al il peastl]

0 «-n[0 «=3][0 «=]

() w=0.5Rv?

3‘ The change in an object’s angular displacement with time is ..
oo 50 o Al Lo auusd digll A>l3YI *."'B ;.n.ﬁ.u.”
Angular acceleration | | O Aneular period |
O Cesigua | | O aiom J
Angular displacement | Angular velocity )
O 7 e asty 11O at a J

4 If the linear acceleration of a truck is 1.85 m/s” and the angular acceleration of the

*  wheelsis 5.23 rad/s’, what is the diameter of the truck's wheels?
b ggluy @S5 (5.23 rad/s’ cilasll sglill g luill gy 1.85 m/s? gly Lislid sl g bl IS 13]
fdisLall cilas

angular acceleration. For rotational-linear padiad dulygally dudasdl duasll s baipllg
relation, use a = ra. as=ra.

° ﬂnlnm !gr:ph theslaperepresentr. ‘ o sall Eylud] Juodl Jlos =t inie 8

s ] 5 @ elmahdyacademy.com
=] ‘ ‘ & guﬂlﬂl@f:gﬁ;

I@ iﬂphﬁlﬂiﬁhﬁgﬂlpﬂﬂﬂ:h&lﬂ:ﬁlqw | YouTube « TkTok « Instagram e Lsgli _.I




| EOT.T1Physics G11 L e 2
- AL

Quick Check MCQs

sagio o ylis| - gy jLaS

The figure shows a rotating disk with points A and B on the

15; disk. If A is at a distance X cm from the centerand Bis ata

distance ¥ cm from the center, how can the angular speeds of

the two points be compared?

A Cls 13] .oopill e By A olilaiill ag ailygs el Laye JSiul jglay

wocplll Sua o ¥V om dilue e By ol [Sia gpo X o dilus e
T oailadill dsglil de pull dijlis (Say LauSH

The II1II.I|I-I' speed of A is greater than B
.B-ihm.ll dglidl de pull o Sl A dinsill dsglil ﬂ.ﬁ;.ulJ'

The angular :pudu'l‘hnthpulnts is equal and not zero
o solud Vg dygluio yikadill dygll depud! |
The angular speed of 8 is greater than A
A dlaail) dyglil de sl (10 381 B dlnail) doglil depudl
The angular speed of both paints is zero 1
haw golud uiadill diglil de puull

C—

0 l

"

olo|o

| 16 An electric mixer blade rotates from rest until it reaches
" | B o 9000 rev/min in 4,5 s. What is the angular acceleration in rad/s*?
JUs 9000 rev/min ] Jei > oeSadl Go IleS bils Exiudb y9a3
é ¥ rad;’s*ﬁuy Galil gyludll Lo . 4.5
g 756 md,.r’s_J |:| 2000 rad/s* 0 MJ [[j 209 rad,.n"sJ
L 3 R IRRET #4 AN e R et

—

17 Which statement is :urra:t renrdlng ln:ular displacement and angular velocity?
: S daghil deually daghill A1l Glais lasd dzune dulill ol gl

[ O Angular displacement and angular velocity depend on each other ]

vasdl lagas) e dglil depuadlg doglifl d> |l aaiai

Angular displacement and angular velocity do not depend on each other

| O vasdl lagasy e &iglil de pally dyglpll dol i)l asiad U J
| :I Anm.lllr displacement is always constant &ils 531,1_, iJH'.W FENTR ,J

An:ullr r,lh:pl:umnnt always equals angular vel':n:lit'.r

l O daglpll de puadl (g5l Ladls agglill d>ljul ]
& ._-;J.G.AJHJ.II.L..: 1955301 go Geladl pasli Jlai —-
# On a rigid rotating body, all points share ‘ puundl bl guas glgull wilall auusl ,‘,u ™

the same angular speed. Aol de pull pudih o) LLTS
e Convert rev/min v.':il.srlal"ullwI before solving. WJal Jad lizy rev/min e Ji> ®

- — —
m

@ elmahdyacademy.com :
EE 2. gagall dlllac /)gi8s

[@ i.,_,gaﬁmu;.,;,ith..,uum,& | H’uﬂ"" | YouTube s flii‘nk-lnm;r:m oA Ll |
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&
1.

2.

Clock Hands & Wheel Speed
dyglyl deyunllg deludl wylic

fapE=. DL}D_

The angular speed of the second hand of a clock
(in radians per second) is
B Aol 8 Glal)l Bamgy ilgdll u,anj daglyll de i
= =
30

The nglar sp-:m.:l' of the minute hand of a clock
(in radians per second) is
oo 4l 8 glall Samgs GBI wiyiial dogll de pull

0 716w | O %% | |° ww O w0 |

The a;gular speed of the hour hand of a clock
(in radians per second) is
o AL S ol Bamgy deludl wpin) dglil de el

[ 1y Sl x |( m
O, 71600 ,D 3ﬁﬂﬂ||D 13[:-|}JD 30
L -

A bicycle's wheels have a radius of 33.0 cm. The bicycle

travels at a speed of 6.5 m/s. What is the angular speed
of the front tire?

Jad dE sy Wyla 33.0 cm lgilae jhad il dxlys axgi

§ pololl jlbil diglill depuull Lo . 6.5 m/s |

[D 0.157 radls o 19.7 rad/s '_ 'O 5.08 rad/s [E 1.24 rad/s
@ seall dlasc j3i5ul go Galwll yasls (Il -
® Use m:z?ﬂ for a regular rotating *® Un:a:%turahtnmgularspud{u}
motion with period T. with linear speed (v) and radius (r).
o [ﬁ] & elmahdyacademy.com
i — 8 greall dllae /9383

L [@) A desudad o 59l | uoladl sl | paaalST gagall | YouTube - TikTok « Instagram ks lisyl
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_ EOT.T1Physics G11 B

f Conversion & Frequen'c_tl':e -
(. 33;allg Je=ill Lle wyas

@ MixedMCQs | gsiio damis Ho ylisl

1. One revolution per minute (RPM) is equivalent to
dasull b Basly Byss (RPM) Jolss N

(O 0.0524 rad/s J '0 0.105 rad/s J
||:] 0.950 rad/s ]D 1.57 rad/s J \____/

2 Adiﬁkrntltusltafrnquun:rnfisl“ Whatlsthumgular
*  velocity of the disk? f=13s"1

Soosill dglill depall Le . 1.3 577 20,0 o8 jaa9
‘O 24rads | (O 47radfs

L5

L___ 8.2rad/s | [:1 7.4 rad/s

3 If the diameter of a hu:yth tira is 110 cm, -::I::ullu the
* distance the bicycle travels after the tire travels 30 rev.

lgskaii (il dbluall sl 110 €m dzlya jlb] yhad IS 13]
.30 rev )bl phis Losay iyl

O 540m ) (O L 0803m )

‘O 862m ) (O 104 m )

i 4. How many degrees correspond to 1 radian?
: Tolbaly 1 il s @S
o sw3 ) (0 %0 )

(O 71s0° ) (O #0° )

s3gall alllase 19353l o Salull pasli Jlas

(@] .
-~ # The angular displacement is related to the

® One revolution equals 2 radians. arc length and radius by:
-obaly 2w bl sa=lp Gy adilally il Lhuniy sl Jpb sty il by
1rev =2n rad J L ﬂ:% J
—

n 1 Tl == & elmahdyacademy.com
‘ 2, gl dllase /59385




| EOT.T1Physics G11 = oSl gagall |
/ Angles & Arc Length 7
[ wweill Jgbg LigiJl |
Visual MCQs | ddpe dliwl S
The angle 90° in radians is:
rolalb gilas &y 90 dagl3ll
90° — ?rad - | =y .
[DEHDEH D;lmn1
. et @ R e BENNSET |
3 @  <—73.4cy | Thelength of the path (ab) shown in the figure is

73.4 cm, and the radius of the circular path is 0.56 m.

/ What is the value of angle 8 in the figure?
b wiaig « 734 cm Sobus pandl S Guall (ab) jluall Job
Sl B digall @ daglil jlaio Lo .0.56 m gl jluall Jaé

F — W L 3
() 1.31rad | |0 l.'l.41?rad‘ (] 2.40 rad ] () 0.767 rad |

r———— T - A

3 A W_hat is the arc length of tlm_ar:: (AB)
| g ‘ shown in the figure?
TSl 3 pudgall (AB) Lusdll Job La
(O s4em | [ O 68em
- - - .
O 94cm 0O 9.7cm

According to the figure, what is the length of the path
between points A and B colored in red?

§ s ¥l sl yilall By A gushiill a jluall Job Lo oSl Lidg

[ () 093m ] [FD ;.59!11_] E 1.05 mﬂJ 'O U.B'E'm::

—— .

o sl Job slaud § = 10 didell pasi
gl ] Sleyadl e daglill Jus=d gag

e Use the formula § = r# to find the arc
length, and convert the angle from degrees

1 to radians when needed. Azl e
: - i = ——— =
A, [w] ﬂm @ @) elmahdyacademy.com
: -"... 1 2, gagall alllae /935>

- @) syt duaules dudin 5980 | pulaidl slys | a00t5] Gugall | YouTube « TTok + Instagram e Lisyl J
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| EOT.T1Physics G11 B = 02351 sagall |
£ Applied Word Pru
,f'l d.lh.n.l lll.l.ll.uh.i J.I'.-.u.n

1 A baseball is thrown at approximately 141.6 kph and with a spin rate of 110 rpm.
L If the distance between the pitcher's point of release and the catcher's d'ove is 18.3 m,
how many full turns does the ball make between release and catch? Neglect any effect
of gravity or air resistance on the ball's flight.

ddlaall Cals 13] 110 rpm Olygs Jameys 141.6 kph Lo, Wajlade 4o Joawsy 635 0y @l
Lgmias al dlals)l Clygall sac 256 (18,3 m gglud 3,801 hisls jladg 5,50 el Gilb]| dhd) juy
8501 ()l pabo elit] dllgdsall elgall daglis ol duilall 43U gl Uilag o5y Sblaniylg GBI o 8,501

—
|

The planet Mars rotates on its 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?

7.1 % 1075 rad/s diglj e punt 8)3n0 Ja= frupall waSeS j9au
Thamly 8590 JlaSY Ay pell LS oS axlisg gl syeull el Le

O 246k O 120h |0 368h | O 240h |

A belt passes over a wheel of radius 25 cm. If a point on the '
belt has a speed of 5 m/s, what is the angular velocity of the
wheel?
whe dbil dc pw CulS 13] .25 cm oplad Rl Y90 e plis ey
Fo¥gall gl de pull Lad «5 m/s ol =l

0 20 rad/s out of the page O 20 rad/s into the pagr |
MJ}LHEJH- 20 ismbanll Eelun Jols 27

0 2.5 rad/s out of the page 0 2.5 rad/s into the page
Aol ggiue Fil> 2.5 dsdall gyias Jols 2.5 |

@ The linear speed and angular velocity o el gl de pally Gbasdl de ! budyd
are related by v = rw. V= re.

® The period and angular velocity are o el gl deuly ol Gl by *I,
related by 7 _ 27 r=2n A
W @
m_-l='ﬂ e —
warm (3] 5 @ elmahdyacademy.com
i | B gagall dllac /59385

= @ wme|ﬁmm;Mm| vmm TikTok « Instagram e syl J
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OBMsllg @i laall a9
@ﬁ Reasoning MCQs | jaSai dbiwl -

1 A toy train moves with uniform speed on a circular track. Wl'li:h of the fulluwing
*  statements is true?

Tulgeo dall I_IIJI.J.E“ @] S jlas Lle dadhiie depuy duml jUnd &y

The angular acceleration is always positive. !
Lalls dumga dyglitl dlal |

The angular acceleration is always negative.
Ledls dulls daglhpll Alanll

~ The angular acceleration can umurw“ or N
negative, depending on whether the runs clockwise
or counterclockwise.

olS 13 Lo e 1ikagel Audles 5l drge 0550 o (Kas dugll dlaall
i.l:-l.nu“ wijlie elodl juse ol delull wiylie olzdl ,’iﬂ_;.'lﬂ _ﬂhﬂl

The centripetal acceleration is 0.
T3 $okas 135 5all Alnal

. The centripetal acceleration does not change in magnitude.
A glako puiits ¥ dy3Spall dlasl |

b

2 Which of the following equations correctly r&pre.'._ar;'ts the relationship between
«  angular acceleration and linear acceleration?

",‘,h.:.ll E;L-:.JI; Solil E'JL-.-.JI O ddiall puswe iy Jias AU Oisleall o ,§|

Linear dlsplacm (5) Angular displacement (&)
(5) dglasl d{3¥ (@) gl 4=134

Linear “h:itr {v'_i . Angular thtjr ()
(v) dabnddl de ol () dsglill e paudl

Linear acceleration {a) | Angular acceleration (&)
(a) il Byl (a) golil alusll __.|

i ri—— &0 elmahdyacademy.com
‘ @ 2, el dllase /59355

@ Hﬁwhﬂﬁsﬂlﬂﬂdﬂilﬂﬂw| YouTube «TikTok «Instagram e s, |
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/ Problem Solving
[ Slwall J>

1 A carousel is initially at rest. With a constant
*  angular acceleration a = 0.06 rad/s?, it increases
its angular velocity for 8.0 s before it becomes
constant. What is the linear velocity of a child riding
a horse located 2.5 m from the center when the
angular velocity becomes constant?

Cull goly Eoluis OaSudl o 815l divasl dual Wynis
8.0 5 dua) Diglpll lgicsw slade slajg « = 0.06 rad/s®
J:E.igﬂl.n: il Jala) ddasdl E:.J-d!h,uqﬂgld.!i

Tadil dglill deyll pual losis j55all oo 2.5 M amy

-

2 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?
Solas 5905 Eoluwiy aMall disie 8 55 dual WD
dglil Lo + 2.8 5 daa) OeSudl o lgcsbud asy .0.30 rad/s*
FTobalb dxwlll lgad j94

starting from rest, then use v = rw pasiwl ol QoS o dSyall edy Aic

® First find w using w = at when o =t didall plasiwl w izl :Ygl
or @ =2 at’ when appropriate. ‘ Sslaall > 0= S at? sl v=rw

T e 7 T : |
S ‘Mlg Iy @ @ elmahdyacademy.com
fad X E ‘ 2, sagall dllae /9S>

r i e :

@) e donsn dnio 538l | sl s | oSl agall | YouTube  TiTok « Instagram ke insts
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(@ Open Questions | d>gids dliwi
1. Acentrifuge rotor is accelerated for 30 s from rest to 20,000 rpm. What is its

average angular acceleration?
a8l S 8y93 20,000 J] eSuull o 30 s 8aal (555 ,all 3yl jlgs 455 g s ans
"!-g_gljil d..l:_;um h..l.uj.'-l'.n La

2. Whatis the angular displacement nf-ea:h of the following hands of a dn_;:
in 1.00 h? State your answer in three significant digits.

| Slasgy elisls] Fuby §1.00 h Jis bill dclio L8 wyde JSU Dol aljdl jlado Lo
Jgins UL Giildyg «goludll

the second Hand
sl cae

— e,

the minute hand |
A CRV Q-

the hour hand
wileluldl b

-

* The angular displacement for

+ The average angular acceleration
is given by: a:i_‘:'. constant angular velocity is: A8 = wt . |
| e |
L Eosvoes @ elmahdyacademy.com

L ]
@I‘l ‘ @ ‘ 2, gl alllus /59355
(B s dusdei daaio sobl | alad elys | asts] gagall | YouTube - TiTok « Instagram (le Linyt i
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/" Structured Practice Raview )
[ dobiio du)d dn>lye | /

I
",

. @:5 Extended Response | dalis dliuwl

A rotating toy above a baby's crib makes one complete counterclockwise rotation in 1 min.
25. A min J3s debodl ylhs oladl uSay sasly 593 Jalall jo el U8 535290 8153 dea) oS5
; What is its angular displacement in 3 min? )
Smin 3 Jis lgabd Ll dghidl 3l jlade Le

e ——

') What is the toy’s angular velocity in rad/min?
Trad/min Sisgs doall gl de il jlids Lo

—_—e e

—_— = -

ﬂJ _Hhhrh ﬁ'mum — e — T — -r e J ]
22 TG ] Uz g9l Lgejload (3953 Jgb Asmlll LBlay) o3 1]

If a truck has a linear acceleration of 1.85 m/s® and the wheels have an angular acceleration ﬂ_ﬁ
26. 533 rad/s, what is the dlameter of the truck's wheels?
| Hod golun 059 .5.23 rad/s* Cilaall golill £iledll glig 1.85 m/s? glu di>lid sl g ladll oIS 15]
§aisLadl Cidlae

27 If the truck in Question EE-{Itﬂwinlltm“!TmththMIdhmrﬂﬂﬂﬁ:

. 148 em s dlae Sl §yghis wamd 26 Jljal b dimLidl ol 13]
"_.],_ How does the linear acceleration of the traller compare with that of the truck?
| Al Ll | el f lilly &ppladal) | Jdasl Foleddl G ke

b) mum_wmm'ﬁmmmmmm_tm:mr
Tdiolall Siaey Byphlall Silaal galll §jladll )l

|
'8
- ,J _

K _ — -

- — v,
t_;.nq,.nil alllaus ygisall go Gulwll pasli Jlai -
e Use a = ra (for rotational-linear relation), ‘ doatll pp lapll) @ = ra Bilall pisiwl @ J

v —

and the diameter is twice the radius: v vhnd Jodll ey Al eallg ddasll
diameter = 2r. diameter = Zr. :aiall

k2l El? — @ elmahdyacademy.com .
Bl | == @ 2 |t

Ao -
E _"!'-;(‘.f- [B)  dwoe duaslei dia spil | lmill slys | ayslS gagall | YouTube « TikTok « Instagram ,le LisyG
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You replace the tires on your car with tires of larger
diameter. After you change the tires, how will the
angular velocity and number of revolutions be different,
for trips at the same speed and over the same distance?

ams 58] pad I3 Sl yUbly el jlew B B5g gall Dl UsN il 13]
- N | v&ﬂl;g.ﬂl 2 g dy gty hﬂlgﬂﬂj1ﬂljlhf‘_l o v
i Tgpns Aibaall Lgud glnii] g Lganith de pually Lgab yassd

m The Moon rotates once on its axis in 27.3 days. Its radius is
1.74 % 10° m.

1,74 % 10° m, o vieai gl Lagy 27.3 JS 0jse Jyo Banly 590 sedll 3o

a What iz the period of the Moon's
rotation in seconds?
Glagdl G5 adll Lgh pilens oA 8 yaall La
€ ilatlly
b What is the frequency of the Moon's
rotation in rad/s?

Trad/s bisg pedll 5l 3355 Lo

A rock sits on the surface at the Moon's
c equator. What is its linear speed due
to the Moon's rotation?
Lo padll olgiul s sic placdl e § i i gl
% palll 5389 s Lyl sl e podl Jlids

d Compare this speed with the speed of
a person at Earth's equator due to
Earth’s rotation,

ol g e G | i R g AE gl 500 g 5l
T2 (1389 i 1

S gaeall dilaue ygiSal g Gibudl pail e ) =

o

[ daBlle blads,
‘. Uniform Circular Motion  /

f — )
22l dagl3ll As pul dubasl dc pudl
Frequency Angular Speed Linear Speed
<l m—Fler.I’—H V= wr
el ; s p IR | .
@ ) Juolgd EE=E T https://elmahdyacademy.com
- & 1 29 | gudlﬂilh.;:- [19353
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A mwie-last:s;h. During that time, what is the angular
displacement of each of the following?

daglpll A3l jlake Le B 2all alls WS 2 h el JLa Y peliy pade
Tl Laa JSJ

a The hour hand.
WOlELadl plie | e S

b The minute hand. ; .
LA e e e i e L TR e L :

¢ The second hand.
,‘.’.H}HI "T'J'i':' . epdd “ : ey e e e

In the spin cycle of a clothes washer, the drum turns
at 635 rev/min. If the lid is opened, the motor is turned
off. If the drum requires 8.0 s to slow to a stop, what is
the angular acceleration of the drum?

635 revimin Jamay ekl sleghl 19 «awdhall Wl | B juaall <A1
elegll plisl 13] . Janll e oymall BlEy| any dllil] elini pad Al 8
shegll a3l g sluasll slads Lab wuigall o> LA B.0 5 | Slakatl
T il bl

* $gal "i“#f 295 Al ma Gl yasli u.ru,.. ';_-

gl d=13Y AN sal3ll gLl
Angular Displacement \ ~ Angular Acceleration
31 ] mbge B padl jlide o el ms Ll el il Juss o
Arad) slbaldh eli o rad/s? sasg i o

https://elmahdyacademy.com
l gl dilage /3385

DO E et
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m Do all parts of the minute hand on a watch have the same
angular displacement? Do they move the same linear
distance? Explain.

Slguui dsghill da 3l deludl § BB iphe clial gaand 5% Jo
7 Tl dadail] @blacal| ghads Jag

A CD-ROM has a spiral track that starts 2.7 cm from the center of
the disk and ends 5.5 cm from the center. The disk drive must turn
the disk so that the linear velocity of the track is a constant 1.4 m/s.
Find the following.

A9 w2l 5558 e 2.7 cm ks aie Ly Wil s ity bgidia yo)d
Gt giiall podll Lol Y Jides o ol G L 355a0 5 5.5 om il L
(gl ozl .14 mis jlades Ll Hleald dudasl de pudl 955

3 The angular velocity of the disk (in
rad/s and rev/min) for the start of the
track.

rad/s sa=g:) o8l digl Jl de ol
< gbeall Aol L.:’ (rev/min s

b The disk's angular velocity at the
end of the track.

el dylgd B oAl digl 31 el
The disk's angular acceleration if the
€ disk is played for 76 min.

JeisS asal 13] o Bl o gl3]l E gl
.76 min 8ial Lo ,dll

S geall dile ;540 go ikl el s ) 2

T dgalill de pally dudadl de gl @BMe
'-1____ The Il.lhu_u_n between Linear and Angular Spu&_;_ J_,-'

— dubas] dblually dogl {1 i3l a il
The Difference between Angular Displacement
and Linear Distance
[ a5 500 da 3300 § )l dblaall
Angular Displacement Linear Distance

.31 sagall alilage /)9355

'ngﬂ'iﬂinﬁjiljpelﬂllibé[unym,@qdl [ > | @ @) e syl

‘ = ‘ https://felmahd de
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m A toy rotates at a constant 5 rev/min. Is its
angular acceleration positive, negative, or zero?

Foledl 5% Ja rev/min leud 4ol de s dunl 5945
fl o 3kt pl LILu pl Li>go LgJ 591301

m On a test stand a bicycle wheel is rotated about its axle
50 that a point on the edge moves through 0.210 m. The
radius of the wheel is 0.350 m, as shown. Through what
angle (in radians) is the wheel rotated? =1l
Casons L jgoms Joor 5340 dal)s dlae CalS jLus] deaie e
bl o Gt by 0.210 m dlics jlbY! o Lo dnlis &y
A (OLaIL) daglpll jlake Lo . JELJI 5 pubga 9o oS (0.350 m
Sdlanll gy 3933

\ #»
S -.hu_.;_;,:sm_g.- Solull pails s ) T

Arc Length Constant Angular Speed
If the angular speed is constant
s=1rb (e.g., 5 rev/min), then the
angular acceleration is zero.

el s /3935

‘ s B ‘ - C COMm
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Qi :ﬂ. steering wh&l is rotated through IIE.', as shown. Its radius is
22 cm, How far would a point on the steering wheel's edge move?

aly (J52J) B mubge on oS (1287 ool digli Boludll dae ;905
slis] e s ddadi L.sﬁﬂ'?ﬂ! fdlaall jlads Ls .22 cm s had Liad

Taldll dlsc
m Two gears are in contact and rotating. ﬂne.ls larger than the other, it
as shown. aia, Wt |
= Compare their angular velocities. Ay :
= Compare the linear velocities of two teeth that are in contact. > Ny ¥
JEAN  pge g a8 8N He 58T Lanas] L lsas Hlasdis e i N e

Aagd Guiigl Wl iyl es )10 @ 5 /
Opuna s (e Oplaladnl| e pud) (e gl ()

A car moves a distance of 420 m. Each tire on the car has a diameter
of 42 em. Which shows how many revolutions each tire makes as they
move that distance?

Jus gl Lo 42 cm ingijkb!j;hj'ﬁlg.-iiﬂmutu- by hasst o pamli
Sidleaall Sl oS yad LS U] 5 LgleSy ,_,Jﬂ o ygadl sae e

(s.u :-: m') ' (1.5 3 1-:11) ; (1.[: ® ll]z) | 1.0 x ml)
—_— | rev — | rev — | rev —_— | rev
: | v e |
= - - : e =
T Iu Extra Practice | = | dubld| dwjles | —
] . Twogears are in contact and S Laaas] 5l aduy SleacaMis filas3
3 . rotating, with one larger than ! e "'!;-| JJ
— o B the other o
il ] L ; . Fﬂ b ..P""‘JI 4 5 1!i &
= Compare their angular speeds. ""*"l-*ﬁ’ l-ﬂ“‘ )
- ’ # Compare the linear speeds of Craladdl e el Gt s
" : the contacting teeth, -yt Misal | paill

S seall alilase 1935401 ga Giludl paili Jias ) T

Arc Length Angular Velocity vs. Linear Velocity
(Length of an Arc) Agdaldl A ully dggli de i
all » Angular veloclty (w): the rate of change of angular displacement.
wesdll Jsbo gl A1 il Jame (o) daghill Aol
s=rh e Linear velodly (v): the tangentisl speed of a peint on a cincular path,
i s o Al Eelaall e peudl =(v) daladd] de sl

33

https://elmahdyacademy.com
‘ gagall alllage /9283
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-
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A bicycle decelerates at a constant rate from
B.40 m/s and comes to a complete stop after
traveling a distance of 115 m if the radius of each
tire is 0.34 m. Calculate the following:
a) the angular velocity of one of the tires at the initial instant ,’—&

b) the number of revolutions each tire makes during the
stopping distance (115 m)

c) the angular acceleration of one of the tires

plahl chiigall | o ytiy (B.40 m/s) pa cull Jases ds iy Lo
(0.34 m) sl J5 i s OIS 13] (115 m) diils plail l 1my
f Wl |

il W1 B b Sl U] S gl 3 de sl (@

(115 m) iyl dila Joo Jlisl JS L e 2 il gall 322 (b

Sl jleyl sy Luglyl Alaall (e

d
b
C
A wheel rotated 7.50 revolutions then " Side Practice  uil> vy )
stopped. How many radians has it rotated? @ L S B R e
LAl Lis 5l diad a3 Biaa 7. T The car wheel shown rotates with an
S *J"sﬁd"”"’:.jfﬂiﬁ* angular speed of 2.50 rad/s. What is the
i M linear speed of a point 7.00 cm from
the center?
a4 47.1rad

Ay JE2 o gall el A 90
b 236rad eyl i s 2,50 rad/s b Lyl
§7.00 em slaia (Sl e sng Uskl ddasll

C 75rad
> ( gsaall alilss 195530 go Golasll ol s ) 2
& Il'f - iﬂ“'.- i.l:l-h.ﬁ -h."'.i
" QuickRecap
Convert revolutions to radians: | Use the linear-angular speed relation:
olaaly Ji Gyl ase Jagai Aglils duhl e ol s 5Ma plaiid
@ (rad) = 2nN . V= wr
_||_. -_ @ ) Juolgd =] . Ty s:/felma demy.com
o : ;. * eplR '?;'1! |- %;1 | ] sagall dlllase /)95
iy = ok il

I.‘E'lt"i'- aulni daais ﬁgii | F-;J.IJJI;IJ.!.-'- | '_'.__,,lflﬁ_,_w| n @ @ Sle lingls
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A point on a CD is located 4.0 cm from the center of the disk.
If the disk begins to rotate and the point moves a linear

distance of 12 cm, what is the angular displacement 87

lag 13] e 8 35,8 o 4.0 €M dmy e (CD) bgde o 8 e dodi adl PI'J-.,_‘_ j
T8 Lol Aoyl lad 12 cm lajlade s dbluce dbiill o5 g Oligally ol '

a 3.0rad b 2.0 rad C 1.0rad d 03rad

What is the arc length for an angle of 2 rad?

92 rad Lajlais digly Lusdll Jobs Ls

d  Four times the radius b Twice the radius € Equal to the radius d Half the radius

A car completes 3/4 of a revolution turning counterclockwise
m around a roundabout. The roundabout has a radius of 12 m.

What is the total distance she travelled?

il 15 13] deludl caslie puSe aladl 8 5135 Jso 8395 3/4 Blew gy00
Slgaahd il AJSU) dblusll Lad .12 m jlgall yhas

a 19m b 75m C 28m d

- A car moves around a circular path with a diameter of 2.00 m in
m a counterclockwise direction. It completes 2.25 revolutions.
What is the total distance travelled?
deludl jlie uks ol 5 2.00 m Laybd cia 5005 Jso 8l 5,20
Tlgimkad a1 AJSN A8lacall Lad LBy92 2.25 S

a 340m b 153m c 251m

d 283m “~._--"

=" Think and Explain - z,dlg ;88 | =

Do all parts of the Earth move at the same rate? Explain.
T Tadh Jamally poo¥ izl puss W Ja

#

:“ ( W‘hluJ’ﬂuIPWIMJM Pl

¥ Ty
gl Jylog iyl doli (yas aldhall daglill gl epdl| Jab sla)
daliziall & Slall 5yl O | Petation betwesn 'ﬁlt'm';ﬂf'ﬂﬂﬁmm Finding arc length or angle:
Uniform Circular Motion 9= 5 RO PR
r r
SEE | Joly  EIEEE = https://elmahdyacademy.com
PSR | (9 | "aeRE

-.Erf- aelnd daia 5981 | palaill slys | oSl sigelt () @ @) e sl
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The figure shows two touching gears. One gear is larger
than the other. Which guantity is the same for both gears?

S e o a1 e 8] Lain] ppea s e JEAI g
¥ eyl HE) s gl

In the clock shown in the figure, all plﬂl- of the
minute hand are egual in

MU ke eyl paas SRS ik palt a2l b
T T

The figure shows a rotating disk with two spots on it

A and B, Spot A is at a distance (X) em from the disk's
center, and spot B |2 ot a distance (Y) cm from the center.
How can the angulsr velocities of the two spots be compared?

e g A i) By A collei aule Tlhs La i JEAT maigs
gl o (Y] e bl and B dadily o plll 35 o (X) om
Topaihiil] G gl R sl i plis [Say iS5

Suppose a Ferris wheel in Dubai has a frequency of
(0.1 Hz). What is the angular velocity of the Ferris wheel

in rad/s?
ADT Hz) oyladn 320 Wyl 0 B (0¥ga) e o 5 2il
Trads Gas g oAall dlaal dugl3ll A2 el La

A paint on a CD is located 4.0 cm from the center.
If it moves a linear distance of 12 cm, what is the
angular displacement 67
Sl o 4.0 €M ini e (CD) mass yo)8 e daii i
0 dagljll dstjl Lad 12 £m llaks dudai Al oS i 1)

Two points P and Q are on the same rotating disk, with

P farther from the center than Q. Which statement |s correct?
okl P e Geamy st gl adl gopdll s Q) g P bl
G A ol ylemtl (5§ e 55 e

@ Extra Challenge

If the linear acceleration of & truck Is 185 m/s" and
the angular acoderation of the wheeks is 5.23rad/s",
find the whesl diameter.
Elucilly 185 mfs? ey dimlid daanl p shecill S 13
Tlallll Sl b gyl wih 523 rad/s” Lbaw! gy/300

A truck pulls a traller (a3 in the previous prablem) with
a wheel radius of 48 cm.

8 € re the linear acceleration of the truck
and the trailer.
Byplnkally Lialill Jacd! § jladll s o U
b Compare the angulsr scceleration of the truck's

wheels and the trailers whoels,
3iylaiall iloe g Aia L Cibhonal 5l gLt oo 518

‘:|
-

® Points on 'i;h: same rigid body
share the same angular speed (w).

# The linear speed (v) depends on the
radius {r): v = wr.

.'.'IE:-:']*

,qunﬂnm“;,ﬁmymhdluanhuﬂm ';| =

- selai duais s9di | @alaill elps | Saals] gagall

Linear speed
(b) Angular specd
Anpulor displacement

Angular acceleration

Limcar specd

Anmgular speed
Angular displacement
}Angular acceleration

The aagular velocity of spot (B)
will'be groater thish spot (A
The anpalar velocity of spol (A)
will b preater than spot (B).
The ongular velocity of both
spits will be the same

The sngular velocity of botk
spots will beequnl and non-zer. |

(a
(b
(e
(d)

e Y = " |
@@ =

-y
et

2m
10w
0.1m
0. 2a

(a) 3.0rad
2.0 rad
1.0 rad

0.3 rad

vr > vg and wr > g
v = vy and we = wey
ve = vg and we > wg

= wy and F = g

i el panandl (Sl BB pana @
o) gl il e sl s gl

() Al it e (V) Aol A2 e | aini ®
vV = .

https://elmahdyacademy.com
| Sapall alllie /)98

DO E Jeuas
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m The change in angle during rotation is called:

d  Angular speed

b Angular frequency

C Angular acceleration @ Angular displacement

s gl lyga slis] daglyll b sl

a syl ashy b sl s C el Ealatl d daglyll asljl
m The value of 1 is:
3,14 , 180 rad b 180°,3.14 rad C 628°, 360rad . '360°,6.28rad
el TT daud
a3 _3.14°, 180 rad b 180°,3.14 rad C  6.28°, 360 rad d 360°, 6.28 rad

When a body rotates clockwise, its
angular displacement:

d  Decreases b IPcre aed

C Is positive d s negative
gl dialj] Gle debuall o lis e maendl 3y Ledic

C s p8 ddla el

a Ja b sy
If the angular displacement of a body is

40n rad, this means the body has completed;

a 20rev b S0rev € 100rev o 200rev

ol ims lagd AO0T rad peasd gl @il culs 1]

g Jooe gl paacdl

a 20rev b S0rev ¢ 100rev o 200rev

- The Inﬂlﬂlﬂ' dltpl:unu!nt of the minute hand
Q7 i

H':llurni.i
..1 b i cC K d Im
e JU SIS Caplic Lgminis 3 gl 3l dstiyI
it Glealyils &g
L] L]
a 3 D 5 G R d ZIn

!hlrhﬂdih:rdlﬁﬁnlhallndlmnlﬁﬂm

. CB and a linear speed of 20 m/s. What is the angular
speed of the wheel? =

a 04radis b 1rmdfs € 40rad/s d 400rad/s
S50cm gglus dslys dlsal dudeiall dbladl g caes

e gyl dic s @l oS Z20M/5 8 el aic ey
A FERIEN T TENT

c 40rad’s o 400rad’s

a DAamd’s b 1radSs

From now untll 10 min on a clock face,
what is the Il||'|g.||:r dizplacement of the

minute hand?
a _2nrad b Smrad
£ 10mrad d 2omrad

Slads s bl dele Jde TOmMiMm (3 Gaill o o
Tl L pdal dgglyll dslyyl

a 2nrad b Svtrad ¢ 10mmad o 20mrad
ﬂn:mm;h_ttrn«nh.lﬁnn of a rigid body
m around a fixed axis is:

a mrad b 2nrad ¢ dmrad d Zrad
gabud Culi jeoe Jao e cukes s @lalill 5)g.1

B mrmad b 2Zmrad ¢ 4mrad d 2Zrad

Thunguilr displacement divided by time is

a Speed b Acceleation ¢ Angular spesd dm%

sl Gaill e dogusiis Asglill &3yl

8 &l b oplt € gkl d gl

. Aﬂdﬁ_ﬁmm:utmm:mm;hm
center, If point (A) on the rim has angular speed
w, and a point [B) at the midpoint has w,, then:

b, il The celavion dhangss
a1 Al b 038 ey (e ol j5os 3o 30 il oyl

daglyl de ol pa (Ad ayad Abladl e Sghyl Ar gl Jay 5 I
il (B) adualie b gl dodll

d abdall ua

a w=w, C o, <y

A wmay, | bhagw, ¢ 0o,

[ goall alage ;955 o sl Yol i )=

.Ihl.,‘t*rﬁ

S = S
i o1 rw:i.utlc-n = 21 rad. @ All points on a rigid rotating object have
0 ‘ the same angular speed.
+F 21 rad = dislg 592 gl de puadl s lgd Jgall Cbiall gwanll BISS geas
o —

‘ 37 | gl alllae /)3:85
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A tire has a radius of 0.2 m and a linear speed of 20 m/s. Calculate its angular speed.
J.l.hw ﬁ,lj.“ a.ﬂ_p-l.“ -l...l.u.‘.hl 20 m,."s wt ALl 0.2m J.Lb! Jh.i Rublai
a 160rad/s b Trad/s c 10rad/s d 100rad/s

The slope of the straight line on a graph between angular velocity and time represents:
s el dgacall duglill depudl g Aledl d8Mall o pgayall pubiwall lasll (as

a Displacement b Acceleration c Angular Displacement d Anguiar Acceleration
PERRT Eolaatll gl &3l gall gLl

A car travels 420 m and each tire has a diameter of 42 cm. Whh-:'ﬁ'np't'lnn Ei!ms the number

of revolutions of each tire during this distance?
Slygall sae p Sl Las (5| 420m ddlucs pladzs 42em gilyls| ya o] JS slab 8l yas
Abluall 0in alad aic jlb| JS o jsas 2

1.5x 1 5.0 x 10" 1.0 x 10° 1.0 x 10°
a i Y b _— C R d — s
T Fel - rew T rerr T reu

The change in angular speed divided by time is called:
ey pall e pawmdo Lolill de sl B suaall
Angular Displacement b Angular Speed c Angular Acceleration Angular Freguency
daglyll d=153 gyl e el ol p bl WSl aa,all

A game wheel rotates at a constant rate of 1500 rev/min. What is its angular acceleration? |
ssabay duglidl acjlus (U 1500 rev/min elids ol James dunl jlb| 5.
Positive b Megative Lero d

c

# L il i | s

Srad/s*

(g A cylinder rotates from rest to an angular speed of 40 rad/s in 10 s. Calculate its angular
m acceleration.
J0s 828 paj Jus A0rad/s Wapad 49l de e ] eSead] e j9ad dulgloal 8,5
Al sall ol s |

a drad/s* b Srad /s* c 15rad/s* d 20rad /s*

=N gaeall dilage yorS N ga il pass o ) 2

L Rotational Motion
i i 1
gl i3 Ay gl il g padl Sl Fakall Al e
Angular Displacement Angular Velocity Angular Acceleration Key Relations
8 _ d@# _ dw g=2 R
i 3 * =S o =

< ) e ol Bpsldals )%
panliall Lili] Flide 38 saimall wapstlh depitall il o spjall Jos dusloall B sail g
Wil Gedgally sl 8 clad jyjmly

— https://elmahdyacademy.com
‘ | 38 J ‘ $apall dilase /938

aslsi dais 98l | palaill slps | Lausts] sagall (> g @) e lsyl
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