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Unit 9: Circular motion

Section 9.6

Circular and Linear .(.
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@ Learning
Objectives

Section 9.6

By the end of this section, you will be able to:

Use the appropriate kinematical equations for
circular motion under constant angular

: acceleration in solving problems.
Circular and

Linear Motion




WARM UP

r'y
- Table 91 Comparison of Kinematical Variables for Circular Motion
Discussion Quantity Linear Angular Relationship
Displacement S e s=ré
oo Velocity 1] w V=Trw
3 \é o Acceleration a a a, = ro
% PAIR % F—
THINK SHARE 2

— - -
: (Yoursel ) (Whole class) a= I'CEI —rFrwr




constant angular acceleration

b@: \Uo Jrl-i~0<

(i) 0 =0, + wot + Lar?
0: Angular displacement ( Yo J)

i 0=4606,+ wt
(H) 0 ¥ w: Angular velocity C Y 0‘0) /S)

iii =wy + ot S
( ) w “o S a: Angular acceleration ( \(0‘& /5 )
. 1 v
(IV) @2 (I.u‘ + wﬂ') \ w: Average angular velocity W= @
(v) W2 = w2 + 2a(0 — 6,). N

t: time L$ )



L.O: Use the appropriate kinematical equations for circular motion under constant angular acceleration in
solving problems.

' Wo=9
A discus thrower with an arm length of 1.2 m starts from rest and
spins the disc counterclockwise with an angular acceleration of

c<2.50 rad/s* 5
1) How Iong'ac;és it take for the discus thrower's speed to reach o
4.70 rad/s ? W =W, 4+ ~ 4 0 =0, + wot +5at
vy,

Y7 -0 + 9.Cc Lk —=> {:\.885 0=0, + ot
LG:? Ww=wy +at

2) How many revolut'ion;s’does the thrower make to reach a
speed of 4.70 rad/s ? W= WrE 2 x a8

v (("‘7)2 =) 4+ 2x2.5 & w? = w2 + 200 — 6,).

_ 1
= S (w + wy)

&l




L.O: Use the appropriate kinematical equations for circular motion under constant angular acceleration in

solving problem:s.

- W/

3) What is the linear velocity of the metal disc at 4.70 rad/s ?
—_—— 7 "__————_\
W =W =124 uF= 5.6 m/s

AL= 7
4) What is the tangential acceleration of the discus thrower at
this point?

A =1 0K _\2v .5 =73 W\/Sl

5) What is the magnltude of the centripetal acceleration of the

discus thrown? a. - _ s é“’D YA 5 m/

\. 2

6) What is the magnitude of the discus’s total acceleration?

0 =0, + wot + Lar”
0=0, + wrt
W=wy + ot
w=3(w+ wy)

w” =wj + 2a(f — 6,).

amfara o ar{@mees) = 2ot




L.O: Use the appropriate kinematical equations for circular motion under constant angular acceleration in
solving problems. A

WS # 18: (Exercise 2) **

\ @/ el 518 s (g8 058l 3l el e com gl (o Riane 8 | ——
5.2Tad/3u-‘!:".:’)‘jnﬁcy‘_uo“r“‘wﬂ‘&_)wo_gSmo_)las 9=9{] +w0r+5at
el yad J8 1,28 rev sy &b LUl _
(630 ) S5 a5 0=0, + Wt

:Iél the discus throwing competition, a discus {ower starting from
» ICst, moves on a circular track of radius 0.95'm and accelerates

the discus to a angular velocity of 5.2 rad/s, during that —_ 1
he makes 1.25 rev before releasing the discus. \W\) w=3 (u,! + wﬁ)
(Assuming that angular acceleration is constant)

What is the angular acceleration of the discus thrower? ¢ jill ) i sl 3 g il Jhia e @

A —125X2Te ZgSmd =7

U\F)L':— Wq:—i—Q_D( A@
(52F=0%+ 20<(#8) —=> o<=)7vadfs”




uwg_)lh_)\.ua@co_,sﬁd\wo\))ﬂ\ewt)n ‘.1.\3 cwﬂ‘meW@—' 9 = 90 + w{]t + %ﬂitz
S.271ad/s M M die yu Juai o ) Gaill g )i 0.95 m o ki —
ol a3 Ji1.28 rev sy &l oLl =0, + W
| (oM g bl DS a si)
In the discus throwing competition, a discus thrower starting from W=wy + at
rest, moves on a circular track of radius 0.95 m and accelerates 1
the discus to a final angular velocity of 5.2 rad/s, during that @= 7w+ w)
he makes 1.25 rev before releasing the discus. 2 2
(Assuming that angular acceleration is constant) W =wo 2‘](9 - gﬂ )

What is the angular acceleration of the discus thrower? ¢ il N Mgl el @ —~ o = | 7 V 0{ / -
| - AY

=)
| :
Find the time spént by the discus thrower o L yaians 3 At 3l 5 il 2l ®
in rotation before releasing the discus. el oy i i ol sl A el
w - wc‘) - \{ Calculate the magnitude of the tangential ‘[7 ' Landaal) (g Ludll) Aaall loia _.ua?\@
acceleration of the discus. - | oa

o o~ |7t
2= O+ A, =K

=>@;‘:—— 3-\5) &%:o,qsx\?
Ot{_‘; \'ém/sl




WS # 18: (Exercise 3) -
W=

|- 10 x6o=6°0s W =10427= 20T
- Vod /s
9.65 A TJD 10.0 min, beginning with an angular speed of 10.0 rev/s.

Determine its angular acceleration, assuming it is constant, and its total
angular displacement. ©< = ?

0L
nS =7 g@—: UU&XCJ\—%\O(JC
e A - (aoTstios -otossies?

O — 207 +p<x600)
< = _ol05d/E Vo= 127wl | )

ﬁ@‘;lg‘&x\(; V'OWQ w=w, +at

w=1(w+ wp)

— 1 2
0=0y + woet +5at

w® = wi + 206 — b,).




Page 281: ( Textbook)

W = 3600X T — \20 T Yod/s
60

9.43 A centrifuge in a medical laboratory rotates at an an

=
,%mg speed
0f,3600. rpm (revolutions per minute). When switched off! it rotates

WQP_’:O

60.0 times before coming to rest. Find the constant angular accelera-
e _/"—\' —

tion of the centrifuge.
T oS——

A = 60% 27T = | 20T vad
W= W 2 <8
(" 2 (12077) = 2 < ( 120°T)
o< =—[%8. 5 rod/s"

OC:?

Answer:

— 1 2
=0, + wot + 5t

=06, + wt

-188.4 rad/s?




Page 281: ( Textbook)

9 W)
9.68 Determine the linear and angular speeds and accelerations of a

speck of dirt located 2.00 cm from the center of a CD rotating inside a
CD player at 250. rpm. V' =0.0%0vwA
I

W = LSoX IZTL:: 26 .\%\Kacﬂ/s
60O

(};F\J\)?O~02'§<Q\é-{8’—: o.SW\/s
=0 (W is constend) => <o Ayp=0

A= rwl’;o‘@lx(ié-lg>l—_— | 2.7 v /<



