1,500 S o) b il le

asil L)) Zalial) 2Bge (3o alad) Ja0 Juaxi ol

alal] = degiie lals = ) Juadd) = el b = pasiad) jae sald) caddl < ds] LY meliall 5 maliall 2Bge

17:41:40 2026-05-16 : zaliad] 2890 e Calal) d8la) 5l

Jac Gyl | caiggn e s se | Jol T enl i) i g iS31 ellis) | gl S | adrald S | lide 8ale (1o aujall
oeneld | Slgd) Glaia¥ T Agug ol Sae | ity colasde | s jdaol mpie tely s

paiial] jac abd) Cauall sy e laix V) Jalgil)

£5°7) @.ml.'m.” a0
g ao e Lyl
Vg )

4 ¥ ﬂg.\.\...u.tﬁ

&l dall) du ) axl) Ao M) d il plali (e algal

) i) b el 00 Baladly paital] e sl Ciall o cilalad) Cpa aysall

rl) zpie lillg JY! (i jall Conservation Its and Momentum izl sa>gl) iyl 1
Inspire plics) zgie cIl) Juasd) chlaxgg ug o 2rex> dojle 2

nlew) zgie Motion Rotational disli)) 8a>5ll (1 Dynamics Rotational (sl .2l Jac )5‘\ 3
Inspire pliusl zgie Motion Rotational i) 3a>gll Jac 5] 4

101-P abasd) ) Juasd) (o8 &gllaad] ug jally chlaxgll ) jis 5



https://t.me/ae_news
https://almanahj.com/ae/id=39707
https://almanahj.com/ae/id=39707
https://almanahj.com/ae/14physics3/misc
https://almanahj.com/ae/14physics3
https://almanahj.com/ae/14physics
https://almanahj.com/ae/14
https://almanahj.com/ae
https://almanahj.com
https://almanahj.com/files_by_day?country_code=ae&date=2026-05-16
https://almanahj.com/ae/14physics3/sheets
https://almanahj.com/ae/14physics3/slides
https://almanahj.com/ae/14physics3/keys
https://almanahj.com/ae/14physics3/exams
https://almanahj.com/ae/14physics3/quizzes
https://almanahj.com/ae/14physics3/book
https://almanahj.com/ae/14physics3/guide
https://almanahj.com/ae/14physics3/files
https://almanahj.com/ae/14physics3/files
https://almanahj.com/ae/14physics3/final
https://almanahj.com/ae/14physics3/notes
https://almanahj.com/ae/14physics3/reports
https://almanahj.com/ae/14physics3/english
https://almanahj.com/ae/14physics3
https://almanahj.com/ae/14physics3
https://almanahj.com/ae/network14
https://t.me/almanahj_bot
https://www.facebook.com/groups/grade14uae
https://www.facebook.com/grade14uae
https://t.me/grade14ae
https://t.me/almanahj_bot
https://facebook.com/almanahjae
https://facebook.com/almanahjae
https://facebook.com/almanahjae
https://almanahj.com/s/85cbbc
https://almanahj.com/s/0f35c2
https://almanahj.com/s/9da84f
https://almanahj.com/s/b05fe6
https://t.me/ae_news
https://almanahj.com/ae/14physics3
https://almanahj.com/ae/id=39341
https://almanahj.com/ae/id=39136
https://almanahj.com/ae/id=38997
https://almanahj.com/ae/id=38850
https://almanahj.com/ae/id=38836
http://www.tcpdf.org

9.7 L3Il &Syl e (5,51 dsal

G el ) Jualll o ilal) AS ) sdanddal) Baa ) adiia yde sdlal) Ciall
9.7 More Examples for Circular Motion 4 34 48 o) e 5 A i) 9.7
3
FE, = mac FC = ___‘(Y\\J = W\Uol’(' = VW
'

—

%

@J@ F :T
® Fe-T - T

aSile s pllua (ra U gaui ¥ 1 Al 38 i glad 3L



Gl | pall Juadd) A il AS ) rdaalal) Saa ol KT daldl ciall
(o ol bl

w2 G DALy SuslF Py e

E. T

aSile s glua ¢pa U guai ¥ 2 il 3b i ghad 513



Y aa 1) Jaaal

Ay il &S jad) dadal) Saa ol pdida e galal) il

M S lileas

Fo':‘—- \\\‘éif\e g vs COSG

_ﬁ"_\_fi - N ginf
Y-

+HS N cosd -0 -

Fﬂ-?):‘a:,m
Ncose - Ea‘\\me - Fa:o 3-3
Ncoso — ﬂsNSM@ = m% - @
‘f\'\f - Nein® s Pfs Ncose
W\(Q — Ncose - H&N s\in6
N sind & Ms cos6
. - iy TR e
g covo — Js sine
=gl = \] %r( sin0 + s CO&?.)
max Cos © — Pssine
. RN | CAR WG
\l":-\l 8]’ tam@ P’s:n

/oL

- - N sind -—}us Ncowe =D

=
W\J = Ntos6 + Ns]\] 5in 8 =~ Fcose N sine
SO ino— Pscoso
(2> ':\\ s = il J
2 GoF =\ { ( cog@ﬂ*s‘&\'“e) Y%
?SJLGJGF.A@UM\!

3 il 3d i gl 5L8



LAY o 21 Sl

A 50 A8 jal) sdadal 3aa gl)

adiila yie (galal) ciaal)

9.7 More Examples for Circular Motion 44 45 o)) o 5 4] dlia) 9.7

1

Suppose that cars move through the U-
turn shown at constant speed and that
the coefficient of static friction between
the tires and the road is ys = 1.2. If the
radius of the inner curve shown in the
figure is Rz = 10.3 m and radius of the
outer is R4+ =32.2 m and the cars move

feda gall cibanial) A & jai @l ) ¢ 2 38
58l I Jalna () g Al Ae pus JSI) B
kb Ciuai s 1Y) s = 1.2 Gkl Gl Y Gy

Rp = 10.3m JS&) 8 g gall Al dadal)

CilSy (Ra = 32.2m AR Hadal) jhd Ciualy
B gl a8 gt il & TS il
a9 'A A A Al G & jaill ol jlad) 48 i

at their maximum speed, how much B I B dkiil)
time will it take to move from point A to
A' and from point B to B'?

aSile 3 e (4 U gaali ¥ 4 il 5 i glad 5L
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2

As a NASCAR racer moves through a
banked curve, banking helps the driver
achieve higher speeds.

a race car on a banked curve, if the
coefficient of static friction between the
track surface and the car’s tires is us = 0.620
and the radius of the turn is R = 110. m,
what is the maximum speed with which a
driver can take a curve banked at § = 21.1°?

(Jila iada A Suli  Giluia & 2k Laais
Gle pu (Bl o il pliail) ol
Jila aie o (G b ¢ Alle

T Gm (A gSead) S Jalaa S 13)
eaig us = 0.620 3 kud) & Ul 5 laszaal)
ds pudl) Lad (R = 110m cilanial)

o L doas O (Bl e ) (g guail)
0 =21.1° 3ie Jila daie

What does the blue colored arrow
represent in the figure?

SISl A (5,0 Gl ¢ slall aguad) Jiag 13la

Normal force
5aalacial) 3 gall

Friction force
Siay) 5 g8

Gravity force
dudlal) 5 68

Centripetal force

A58 pall 55l
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Cun ¢ 45 1m0 skl il Gada (b sl (B b Gediga o
(b (055 Ladie (Y531 (93 Bataa A0 s 4l o jal) 4l (S
(il (ya A1 ¢ 5ad) ga Sia ¢y 98 Cuag (Bl paad slally

JSEN B g LS 27" gl

(DY) 5 8 pran Jarl)

A civil engineer wants to design a curved roadway its radius 45 m, so that a
vehical can move without skidding at a specified velocity. He designs the road to be
tilted toward the inside of the curve with angel 27", as shown in the figure.

(Ignore all friction forces).

Draw a vector on the figure showing the direction of

the resultant force.
What is the specific velocity at which vehical
must move?

sl 510 o) e JY 4nie K2 e o ) @

LHJPEJ‘*H'SJ&J‘EL)—&LA@
€S )

5

At what angle (relative to the horizontal)
should a curve 52 m in radius be banked if
no friction is required to prevent the car
from slipping when traveling at 12 m/s?

daas O i (A (AR ) Al g1 30 La
O3 a1 13) (52 m) o kb il ala )k g
steal) 38 GV Ooa B kaedl) pal lSia) Sllia

(g = 9.8 m/s?) (12 m/s) &s

(g =9.8 m/s?)
10° | 16° 28° | 32°
aSile s pllua ¢y U guuli ¥ 6 4l 38 i gha 5L
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@t YAl ety JSAN LS 3l Y gl Al JULYY (e AS gana S
Al B9l ik, 4,00 m /s AR AS jang ¢ 7 0kl Ldial il (510 Jlasa
S5t @ gisall 2 30 kg 43S Jik o (G s e S)nlall Lgs S
.246 N

A group of childrenride on a Ferris wheel as shown in the
figure. The Ferris wheel moves in a vertical circle of radius

1 at a constant speed of 4.00 m/s . The force exerted by the
seat of the ferris wheel on a child his mass 30 kg at the top of
the ride at position ® is 246 N.

————
Calculate the radius 7. LT kil Chal caal @

What is the time needed for the Feriss wheel to 50 Jhsall Y gall JaSs a2 33 el e B
complete one revolution? ¢ alls
v

A ball of mass (150 g) tied to the end of a | JS&s i dlgdy dda g ya (150 g) WAlis 38 g
string rotates uniformly in a horizontal (0.60m) W jhé Chuai 4.88) 5 il B aliiia
circle with a radius of (0.60 m). The ball AU 85,99 2.0 380 auaiyg
makes 2.0 rotations per second. a4y 38 yal) 3 g8l )
Calculate the centripetal force

aSile s pllua ¢y U guuli ¥ 7 il 38 i gha 3L
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On a curved roadway of radius 100 m, the
suggested speed limit is 16 m/s. What must
the coefficient of friction be between a car's
tires and the road for the car to safely
negotiate the curve at the posted speed?

4 jeal) (100 m) o kb cual (ada Bk Ao
@) A Jalaa La (16 m/s) A 4o sial)
> Gl B obad) il G G5Ss O) i
de pually Claly Aadiall g (o B lual) (84T
3adaall

0.72 | 0.51

0.26 | 0.40

9

A ball that has a mass of 1.00 kg is attached
to a string 1.00 m long and is whirled in a
vertical circle at a constant speed of 10.0
m/s. Determine the tension in the string
when the ball is at the top of the circle.

1.00 ) 4 sk i dda gy 0 (1.00 kg) L3k 3 S
LbJ’I.\i.na:gﬁa.DHa._lub SJ.HJQEQJLU (m
Laxic Jadl) 2l Jldie 3240 .(10.0 m/s)
il Aad sie 58 (¢ 6<S

75.1 N | 98.6 N

86.5 N | 90.2 N

10

A ball that has a mass of 2.5 kg is attached
to a string 1.3 m long and is whirled in a

(1.3 m) A gh bads Al g ya (2.5 kg) WAlis 5 8
ugiﬁaaﬂguaﬁﬂgaeubsjiJJSﬂiath

vertical circle at a constant speed of 5.6 m/s. .(5.6 m/s)
Determine the tension in the string when e 380 0 9<5 Ladie Jadl) & al) )aha aa gl
the ball is at the bottom of the circle 8 ilal) il
59 N | 66 N 71N | 85N
.V
aSile s plla (e U gaui ¥ 8 Al b o glad LB
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A particular Ferris wheel takes riders in a
vertical circle of radius 9.00 m once every
12.0 s.

a) Calculate the speed of the riders,
assuming it to be constant.

b) Draw a free-body diagram for a rider at

Al B yila A QLS L 3 ) gal) Claad) gaa) g
2.0 sJS 3331 98 54 9.00 m & sk Cial

AL gl gl ) e (DSl A sal(a
Ladie CliS) ) gaaY jadl aval) Jakada s (b
3580 Gaa) 3 Al e Al £ Jad) A (e
sda die 4S) )l o saial) Lddy Al 433 gandl

abt::ne Wl;'etllll Sh? islatéh; late th 1 e
: e the _ ) ; 2 e

ottom of the circle. Calcula norma o L Al (b jal b Las 4 a3l (e

force exerted by the seat on daalll Cpa (g glad) ¢ 3o

the rider at that point in the rider. (o g A

¢) Perform the same analysis as in part (b)

for a point at the top of the ride

aSile s pllua ¢y U guuli ¥ 9 4l 38 i gha 5L
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An object, moving along a circular path, W J)aia A0S dlaay (5 513 e (o aca s
has a total acceleration of 5.0 m/s> and a | .(2.0 m/s?) W _laka dsulas ddas ¢ (5.0 m/s? )
tangential acceleration of 2.0 m/s* when (4.0m/s) 48 ju aniad) & 2l Ladic
it is moving at 4.0 m/s. What is the Samad) Jla Hhid Ciiai L
radius of the path of the object?

0.76 m | 1.3m 1.7 m | 3.5m
13

Ot JS AL 8 s SOy sy ASEDJISIN (e g cdall) Blas saa ) A Al 4 2 355
A ALl g Bl p Ay ealaal) £ el
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 ?

& < o it N P
Balia, 5
- a ’ i 1 ",J\
II - il } .'. |J .-rl ‘l I %;
a ' 3 ;
L' a 01%
@~ @,
A, - AT £
4 7 ™~ > B
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1

Suppose that cars move through the U-

turn shown at constant speed and that

the coefficient of static friction between

the tires and the road is g5 = 1.2. If the
radius of the inner curve shown in the
figure is Rz = 10.3 m and radius of the

g all cibnial) PIA & o al ) O Gl 8
o 95ead) S Jalna ()] 9 Al Ae pous JSI)
ok Chal Gl 1) s = 1.2 Gkl g < WY G

Rs = 10.3m JS&l 8 i gall Al dadal)

S g (R = 32.2m 2] Aadal) jhd cialy
gl G oS g pur (il a5 sl

outer is R4 = 32.2 m and the cars move a9 A ) A Al (e & jadll @ jlud) 4B R

at their maximum speed, how much B i B dkiil)
time will it take to move from point 4 to
A' and from point B to B'?
Hb,_._\ 2 Re<to-zm  Kp=-24
-1
¥ - AX
- N
F - Fs
i fe mg
=

\’Pl'= 4]-2. x§-8 x3212 - 19.5m

= H.’Om

\;B:\)‘I-zxq'Sr lo-2
Axp= TWRp =T (322) =1olam

Axp < TRe + 2(Ri-Re)

= 1t (\0_'5) *L(%z‘-z - ‘0-3:)-_- _—]—6-'Z.W\

t = \O‘v'?" - 519 <=
A A \q.5 "~
| AN }G*z [ Q2 o
k5= pan g = 6°15 ©
‘\‘% ”"0
aSile s gelua pa U guali ¥ 1 Aty 34b L glad 530
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As a NASCAR racer moves through a

banked curve, banking helps the driver

achieve higher speeds.
a race car on a banked curve, if the

coefficient of static friction between the

track surface and the car’s tires is us = 0.620

and the radius of the turn is R = 110. m,
what is the maximum speed with which a

driver can take a curve banked at 8 = 21.1°?

cJila dade DA Suli Gibuia & el Latic
Gl (dlad o ailaad) pliady) o lew
il ada e Gl Bl « Al

T O (A 98] SiaY) Jalaa (1S 1)
wuaig us = 0.620 8 lud) &l Ul g jlaszaall
ds ) Lab (R = 110m cibaial) kb

A L doas O Ll (Sa A (5 gual
0=21.1° e Jila Aada

Mszo-620

N'max =2

Nmax= \3 Ro (

R: \\,OY"‘
9':'2.1'1.“

S8 « Pg CQSG)
cose - }is siné

s \E\\o:\%(fm 8D U P,

Vmax= 3F-3 m™|s

cos(u-\) - o-6z0 sin(u]

3

What does the blue colored arrow
represent in the figure?

SOl (A 5,00 Ol ¢ slall aguud) Jiag 13la

Normal force
Baalaial) 5 gl)

Friction force
SSiaY) 5 g8

Gravity force
Al 5 g8

Centripetal force

A S pal) 5 5

alilea mlla (pa U gaald ¥

12
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u&agﬁhﬂdﬂjiwimk}mw&ﬁdilﬁﬂu&a
- Mw&lni;ﬂipmm%&ﬂlww
F Nsm Jsdl A o Ls 27° 4..__,1,..
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A civil engineer wants to design a curved roadway its radius 45 m, so that a
vehical can move without skidding at a specified velocity. He designs the road to be
tilted toward the inside of the curve with angel 27", as shown in the figure.

(Ignore all friction forces).

sl 510 o) e JY 4nie K2 e o ) @

Lz i ) g il Saaadl e i L @

aw a vector on the figure showing the direction of
the resultant force.

What is the specific velocity at which vehical

must moye? é? = 1Syl
fe = N 5in 0 MCO;@:W\O& \ = QER tome
(vt K0 2inG oy
Y Co( 8 N= Co o \[:Q—q,gxl*‘a\:qm(z?}

F=\% m[8

5

At what angle (relative to the horizontal)
should a curve 52 m in radius be banked if
no friction is required to prevent the car
from slipping when traveling at 12 m/s?

daas O i A (A ) Agaadlly) A g) 30 La
;,Ea__ii&}(sz m) ok Chal dada duoh lgs
Sl 26 GV (e B el el dlSial Sl

(g = 9.8 m/s?) $( 12 m/s) & s

(g = 9.8 m/s?)
10° | 16° 28° | 32°
R=B2wm V=112 /s ® =2

AR tome

etom< z) = b qusz>-‘5°

pliled mlla (pa Ugadi ¥ 13

Al 3 i ghab 53
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@t YAl ety JSAN LS 3l Y gl Al JULYY (e AS gana S
Al 3Rl ik, 4,00 m /s A AS jang ¢ 7 0kl Ldial il (5510 Jlasa
(@ sl (B 30 kg 4SS Uil e (o33l e Syl g
.246 N

A group of childrenride on a Ferris wheel as shown in the
figure. The Ferris wheel moves in a vertical circle of radius

1 at a constant speed of 4.00 m/s . The force exerted by the
seat of the ferris wheel on a child his mass 30 kg at the top of
the ride at position ® is 246 N.

V= hels Rkl TRIRS
FC: \:8 — N

m___vL :mg ~‘\j

'i A "
Calculate the radius 7.

g
z
Y—
What is the time needed for the Feriss wheel to 50 Jhsall Y gall JaSs a2 33 el e B
complete one {Efolution? T= ? ¢ alls
(2’ )
W= &—— 8 _ Y
T N = ’__‘2,¥ T= N]
T- 2T xo _yg5.7s
| = — |
7 s
A ball of mass (150 g) tied to the end of a | JSby hd &gy &agi e (150 g) L4aliS 3,8 s
string rotates uniformly in a horizontal (0.60m) U jk iuai 4,58 5 i) A aliiia
circle with a radius of (0.60 m). The ball Al 28,92 2.0 38 adaliy
makes 2.0 rotations per second. 4338 sal) 5 g8 s
Calculate the centripetal force ~ ,
m=1509 = o-150Kyg r=o-fom F= 2vev/s
U= 41T rad

Fo= MY

Fo= 0450 xUT) xo-6o= V42N

aSile s pllua ¢y U guuli ¥ 14 il 38 i gha 3L
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On a curved roadway of radius 100 m, the
suggested speed limit is 16 m/s. What must
the coefficient of friction be between a car's
tires and the road for the car to safely

4 jeal) (100 m) o kb cual (ada Bk Ao
A AiaY) Jalaa La (16 m/s) A 4 jial)
> okl g B jbad) Gl ) G GSs O s
de pually Claly adall g Ga B lual) (84T

negotiate the curve at the posted speed? f3adaall
0.72 | 0.51 0.26 |, 040
K=1oom fe= Fs f'(s = N
N=\6m } > VN A % v
Ms =2 =t 3 Ms - _16° . o€
’ q.8 x\00¢

A ball that has a mass of 1.00 kg is attached
to a string 1.00 m long and is whirled in a
vertical circle at a constant speed of 10.0
m/s. Determine the tension in the string
when the ball is at the top of the circle.

1.00 ) 4dgha iy dda gy 54 (1.00 Kg) L4akis 5 5
LbJ‘-\H@LI@MM'IJBJJ‘JqﬂHJ’IJJ(m
Latic Jadd) 8 adl) laka ag) .(10.0 m/s)

(e 5 0 5

75.1N | 98.6 N

86.5 N | 90.2 N

=

Yo

m=\ Ky

$c —F&

__‘(Y\%

\'m V=lom /¢

:T‘\'F%

T=2?

—
—

1 X107y x9-8 = 9o-

\

2N

10

A ball that has a mass of 2.5 kg is attached
to a string 1.3 m long and is whirled in a
vertical circle at a constant speed of 5.6 m/s.
Determine the tension in the string when
the ball is at the bottom of the circle

(1.3 m) 4gh ks o g sa (2.5 kg) WALS 38

uJimuuu).umUuu‘_,aeﬂiqu

-(5.6 m/s)
moﬂiuﬁhmhﬂdiq&muim

5 Al |

~F

59 N | 66 N

71N | 85N

D)

T=°

T-

m=2-5Kg

r=\{-3am N= 5-6m

FC—-' T Fg

Fc-\— Fa
2-5%x5-6"

4+ 2-5

15

T‘:. A,I_-\—W\O\ =
B Q

\-3
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A particular Ferris wheel takes riders in a
vertical circle of radius 9.00 m once every
12.0 s.

a) Calculate the speed of the riders,
assuming it to be constant.

b) Draw a free-body diagram for a rider at
a time when she is at the

Al B yila A QLS L 3 ) gal) Claad) gaa) g
2.0 sJS 823193 4 9.00 m W ki Cia

AT Ll Q) ) pa (S ) A8 s anal(a
Ladie clag) ) saay jad) awal) Jalada av (b
3681 a3 A0 (e (Al ¢ Jad) A () 6<
sda die 4S) )l o saial) Lddy Al 433 gandl

bottom of the circle. Calculate the normal Aall s M‘
force exerted by the- seat on o L 4B (be ) o8 tﬂm - )%,l(c
the rider at that point in the rider. () Oa g9k
¢) Perform the same analysis as in part (b)
for a point at the top of the ride
R=Qm T =\2s
@ W = ———(2'TC \‘\ = _9—'1-(‘-_-{\
Ay \
v= 2039 - nAHwms N
12 T
| C
g\
@ FC, = N - Fﬁ Fg
N= Fe + 9 x
(=
Nz ™" ma A
‘ oNo
N m ( L]»’:H +9- Z) - 12-2m
_ 2z
© =g N N= Mg - L
Fo-
J Fe N= wm ( 9.8 — _l}l)
N = 2w N
aSile s pllua ¢y U guuli ¥ 16 4l 38 i gha 5L
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An object, moving along a circular path,
has a total acceleration of 5.0 m/s” and a
tangential acceleration of 2.0 m/s> when
it is moving at 4.0 m/s. What is the
radius of the path of the object?
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0.76 m 1.3 m 1.7 m | 35m
ALt = 5-om/s7' Ar= 2-0 W\/s" V= H4om
QA tot = \i Gy +ac = ?
Qc = \Fafof}—ag = \f?—:'-—; = 4.58w/s*
Ac —;_% \]2' L‘-O-L ~ 2-5m
dc 4.5%
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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 ?
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