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Circular Motion

— When a body is moving in a circular path, a force exerts on that body that keeps it moving on

that path. If that force disappears, the circular motion of the body will cease to exist and the

body will follow a motion in a straight line.
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1

(@) A body is travelling in a circular orbit of radius r with constant speed v as shown in
Fig. 1.1.

Fig. 1.1

Use a vector diagram to show that the acceleration a of the body is given by

towards the centre of the circle.
By rv
Fol o Sma" (‘hmy /
v R
5L A o sechr o e |
Con L'c Ctplomx.'mol:c.—Q
as o l'ricn(c}lla S
usjna 1%0-4“]0 for_cec kot
S = ¢ @
Av = Vv pAQ
b k
Q‘_ = Y (D
Gs V= 0w So W = Y
v
Hence a=vfvl = a=\*
Cr) s
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- (b) The drum of a spin drier has a rate of rotation of 4.0 revolutions per second. An object in

For
the drum has a mass of 0.20kg and rotates in a vertical circle of radius 0.16m. Examiner's
. Use
(i) Calculate the magnitude of the acceleration of the object.
- Lo
= t i B3
i acceleration = ........cccoooeeeveeeiiciceene, ms2[2]
i (ii) Calculate the magnitude of the resultant force on the object.
; Fe ame,
g resultant force = .......ccocvvvvveeeevveeeeresesseenenens N [1]
!
N (iii) For each of the three positions shown in Fig. 1.2 draw arrows to represent the weight
W of the object and the force D that the drum exerts on the object. Indicate how
- these two forces always add to produce the resultant force of constant magnitude
calculated in (ii).
i ¢ -
N
\ F
— b W S ==
- L -
— 3 W -
WrF =D F-=Drw F-D
F=D-w
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Unit 1: Motion in a Circle

1. OIN 14/P42/Q2, O/N 14/P41/Q2
A large bowl is made from part of a hollow sphere.

A small spherical ball is placed inside the bowl and is given a horizontal speed. The ball follows a
horizontal circular path of constant radius, as shown in Fig. 2.1.

ball

Fig. 2.1
The forces acting on the ball are its weight W and the normal reaction force A of the bowl on the

ball. as shown in Fig. 2.2.
Ryn@

wall of ballA~ R
bowl

FH Y,

>
P2 2ALE)
\. :

Yw

Fig. 2.2

The normal reaction force R is at an angle ¢ to the horizontal.
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(a) (i) By resolving the reaction force R into two perpendicular components, show that the
resultant force F acting on the ball is given by the expression

RS"/!@- = —-—@

LemB=F —@) e /\:er@:wg

QD = F

€]

W= Ftani.

(2]

(ii) State the significance of the force F for the motion of the ball in the bowl.

[ Oovides. . c en)ﬂpe}cﬂ ......... ore... ik
S fcc:’yéf.c.g. ....... b = T, | 2 oo, Jcc‘:.......ﬁ’. ..... Paﬁﬂnc,rc = |

™Mo .
(b) The ball moves in a circular path of radius 14 cm. For this radius, the angle ¢ is 28°.
Calculate the speed of the ball.

W= F Tl
fg - Tl
Y

Q.81 = Y- xTn1&
TUxw™

vV = l £ speediih RN )( .............. A ms' [3]

9O 1© 0309 2656780 mahad__amer mahadamerchaudhry@gmail.com



Topic:

Date:

He. Aﬁrrmﬂ; whea unz_luemﬂ .

0 p,Q ba

NOfMLQ Cirm.mstca(p/.n

Hhen an ‘aic cm“: tries to

i Per?nrm o  Circder  Mokiom
T fiftForec 0 -
AN
| e p* |
wc%hr
Foczs in Vel ploag
‘) Wg"g& i'),z \ lﬁtb@ QCO’S& =m8
rQ CE fore  nome amm l?-" LS‘m@ = Fc
p‘h gl: Fnrc;]
y\lggﬂ: iS \/@hrc“u cnnwnwarcﬂa
COnc\ul\'d’l-'

wheee as  HPre /Q.'“: forc. (L!

lDrovfcﬂfg- ba He %&m is

Peedidum = Tenkion Resolue, bo qerecle F |

ﬂif Cro-“»' "L fCSa‘w—n o 3EAGC-IC FC

LQ&QHA h ?eparlfrqlcv
]3 k wia ﬂé .

9O 1O 0309 2656780 mahad__amer I mahadamerchaudhry@gmail.com




Topic: Date:

IEcm‘a Verhical. Ciccule — Mokin . !Onr.: cuaain\
g 7

m*'fsﬁ'dﬁ point (A)
A PN

vT

J
- > At hi(ﬂ'hl'_P_dm"_hz’L_‘JﬁbM‘g\
T= myl — Mg \Men"ﬂ- ack to cenbe,
r ’ H H, llecid
en; c,a colle a_p_v_fgé
C

9O 1© 0309 2656780 mahad__amer B mahadamerchaudhry@gmail.com



Topic: Date:

S ———
/

\ /1w ()
AN B
\ /
Fof B Oﬂla }'Oﬂhm 1S '}Dwa:yﬂ H"f- C&’)l’t
\ne;\ce nn\a TE/]")GY\ U\'?“ 'Prouicﬂe Cen]v/i{)c:):oo- Corcc

—_

= |C

)

r—’—=

my
-

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

O
—&
) 4
()

g
J \/
gincL Same Qs B hPMCC,
<——— vl
p=

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

o

//
Z.\.---------
\\

S

[
\\

=

&

FO'( c’ (\!ouah_fmjd'y

S‘mcc ‘—E’llh'tmf Cmrg. W ce in ) h l’l H‘r I
FOch, (T‘ [’J\ or T—mq U“}“ :@(ow'cpa ’H"L C_@n\fiagl:al_
J I
Foice.  \nenee

—_,_ ™M a - EC COHC' Usion

'Shighr)' pk Teakion i %|e.os]7 ie

vl
—mgq = mv®t T- "

1\ Lowsb poink T&o"iﬁﬂ‘ s '3fec.|'v=b ie

_ m\i o+ ma T- 'ﬁ:_, 4’4ma
v Y For ohe 2 puiob B o D (Lt end R
T-

Mee we con Conchle that ﬂcanil& &F Fenbion

Nade 05 Qosten A Perble chomge.

O 0© 0309 2656780 (© mahad__amer m mahadamerchaudhry@gmail.com




Topic: Date:

For Hori2o nl’aﬂ, cerc: mnobm Teadion
Cmains Qausll;mlj
T=mv?
'
Th, h below Shaws how  Tensien (T) varies ia o HC
Omzo. (8} V-C

\ —_
| Vatizo ‘ Ve (IJCSQ ) :
P —'\ /_ wohon
C| \ / TCOn S"On';

L +—- - — - - _\_/ (Horizonboo- mobon

Po sihon

O 1 0309 2656780 (© mahad__amer m mahadamerchaudhry@gmail.com




Topic: Date:
"\
ll:h'wl + mgqg i( \ |1 =mv2‘ = mq
r d r J
—b =—=md T mq .
! ° 2= (03)(~v*) +t(03)(d
O £ .
6 = 2mg|g=lo (Fuat a5.ming
Q=mq V= U-2Y ™/
J 73
S = mM
lo
O23,— M

9O 1© 0309 2656780 mahad__amer B mahadamerchaudhry@gmail.com




Topic: Date:
(‘\\

@_EL_CLQS&“ below  chows @ Bflfc.. iOQJ Formmtqj

Vﬂh’rca c,irrqlnr ' mahm ' Cadiul 0 |

B”Cc. is In COnl:qcl_’ with the  inner Sunfov O'ﬁ He toack

v@(kcog Cicewlor 100[)

'S
ﬂlf onc ins@t H'vc bile. s al ilS) hrahzk_pmpt o2
Shawn C a\{_ulalc +’g ymin Valoc-' b v ‘Cnybi{ﬂlg' at

He ighet _paint to @asuec bik  cxecubes b CM Lidhe
‘Dtcalﬁha i\’.\( Contack?

Fof ch‘}'neat ‘onml'

xf_]F the, contab  wodd  hou

R.+ ma = FC o becal Hhen R—-O =
4t e donok wwenk Phe
R +maq = met Conkock IZ? bec:'(. 'H’lc-n
g «

R>O [%Qc‘{?ef then TZ.c:roJ

- AN /
J

O 0© 0309 2656780 (© mahad__amer m mahadamerchaudhry@gmail.com




Topic: Date:
my?t —ms .>O NO‘ZC_ p ”’h’( FOfmuld indicabes oslima
{ . .
9 Vﬂlpc)l::__'f dt 'h'o“a
v Sq ¥e meing cdfpota then
{ L.

v)gfr—a at %fﬁ,’&,@%

V2 \/r8 v =10 8=|0 ‘f)omi' thea  the l'ro\lj
will _be able b excalk
V) N2 =) |"‘Vn/_5 vedied circde mohion

U‘""\Ol«k bu,‘_tia;a ‘.lj C.On}ac‘*
it Y feack.

AN

B\

Q/\ he

Ainoram bﬁlﬂw S\nnws CL

- Car +—(Q\/5"Ma

Qve.

a hu C wh ( o’ﬁ Q d L]
Ciccle as  Shown 4 P“?lc Cor IS _in fovﬂ’arlf un'Hn e, Olb}:Cr
aide &  te  cead.

v

= S’m . Ca‘cdat&.

'H'P MCximum \le,lgr”:ua A with  which Hrz. CGr mu:b’
frovdl  ab - Hoe Hﬁh&k_fﬂi to enswe that  He contak
Yemoins \nl'ocl' .

9O © 0309 2656780 mahad__amer B mahadamerchaudhry@gmail.com




Topic: Date:

For the L".?l"b po-’nL’

W-R - Fc
W —Fc =R
mg — mv: = Q

S .
A0/ anbak beeale, Hin R =0
| rback o

10

<
/\
Y
~
|
ﬂ
(]
n
co

V< Vso
V< 7'|M/J

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com




Topic: Date:

é P(opérka ﬁf Vprb'rh’_ Citeuler mnl:icm Fof the Po{hrlr_’. Which
1S annrr\ZEtL L.s'mé.j an é‘as‘—ig Strin

Oriancq Q&lal‘n = |l<'1Cm
d J
mess = 0°S lg

Jd
Sl’{;ﬂa EKIZMLL QnrQ  cecches = lG'qC =

@ Ca.lcr..la.l:L —mﬁ SP”"J COﬂSko"l? U() ﬁc He SGS]:C’/M 1S \n

eaullibciumn
v

Since. Ecb albbjum
-

l‘e'q‘ {_Hoo\lﬁy Qﬁ-')
AT Ke = mq

loo

ml(ma> l<(\|6-q—ls-13. - (o) (%9

k = /00 Nm™ QS'L

I‘) —lT‘IP lDa. ({Zn'c.l: IS _now macge. le lﬂerpo(rﬂ VP(l:\'c\p Cifc.A'V

mobion ot the \ma}mzl:_Pn;nE . the |em3|“no)(r the.

Sp¢in € Q Shﬂun} use  Hoig incbrmahm b"
raQrk\clc GNgaler Yc\acil;w (“3\ /ﬁ H*e por Jv’r'c.
J 3y -~ 7 ° r
--------- ‘------.~..~
| \\‘ T:-\i MLL_“ - Mo
6- N |
v S

O 0© 0309 2656780 mahad__amer B mahadamerchaudhry@gmail.com




Date:

Too (164-162) = (0-5) (e (w) — (0-53((‘]'8!}
loo

(0 = 3% fa&s"

iii Eﬂ;gégg I'l“‘lal: iE H.’SLQI: Pninli ’gfmaHn JL bhe.

Sleing W 0og 8iuem as 16:2cm

—r'_' my? — mq ﬂp ,de/nqll. 6£ Highes b
1% 8) d J
]gnml' i 162 hemeo
ke = ment — g 162 -16-2 =0
a /(3=O’ ke =0
K* =4 _Solw t cdlcdale 2
- ‘

Wb = [ e
| 62

9O 1O 0309 2656780 mahad__amer I mahadamerchaudhry@gmail.com




Topic: Date:

i\ | i bioues ks 'mnkion anﬁ a:C/:af Samelime

l’: (CQ(‘L@Q iLS .QQy_qasl: Pn‘nnk (O\S S]ﬂaww)
Givan Hol ’Enantfﬁ {owel Pt is L Colenlabe |

9O 1© 0309 2656780 mahad__amer B mahadamerchaudhry@gmail.com




Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



Topic: Date:

9O 1O 0309 2656780 mahad__amer & mahadamerchaudhry@gmail.com



