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ceand “why' i
sl

1y Bl cMangad at ¢

i uﬂiu”

continuoy

jigh b i
petd? [arce. i ditected

bouljeowsista ot g, My, o

il &
I, 1, from the axis of rotution, the mo

Tl
linear ‘motion. As mass'is a'measurc of lincar inertia in linear. motion, similar];

moment of inertia plays the same role in angular motion as that of mass in

moment of inertia is a measure of rotational tnertia in angular motion,
5.4 What is meant by angula um? Explain the law of conservation o
momentun.

wgular

TR R s 2 isthe e of car remeniom .
sy %y )
L'= Txp where 7 is the position vector,
a ru:mmy similar, to’ lin for angular motion. As linear’
momenturs is-a product oF méss and Tinear velocity, sintlarly a stum
can oo be defined. s the prodict of ther counterpats .., mainet of

ular nom

and angular vc\acuv m The mml angulart momentun of all the bodies in a system

reimains constant if o external torque aicts o the sysien, This is known as law of

Cunsmvmmvotunguh.r momentiim, It can be-expressed as

TV = Ty oz = constant

Sl of a body decreas
that theif product remains constant.

55 Show that orbital hngular momentuti L

L

cs. its angular velocity w increases, sc

mvr

Ans:  From the definition of angular momentum, its magnitude Lj is given by
L ="mrvsing, " ' d
where 0 is the angle between rasumn vector rand velocity v. In case of circula
orbital motion, the angle betweer ential velocily is 90°, hence
L= mrvsin90® as su.fiﬂ"
Herce Lo= mrv
5.6 Describe what should be the minimum velocity, for a satellite, to orbit close to th

Earth around

* ) i i & P N
Ans: - When a,satellite is moving in"a circular orbit, it has an accelerator = which i

supplied by gravity. The low flying Earth satelite have acceleration g = 9.8 ms

5] 5
Hence: “==g. sor ‘vi=fur

where R is the radius of the,earth = 6400 km - :
Putling the values . v =.//3.Bx6400 =7.9 kms*

This is the mmm.. velocity . necessary 1o put a satell arbit around tl

ey tirth - e
7 St the direction: ‘af. the mnn,vm vétats “in. simple: ‘situations; angular
et g i 2
Aus: Direetion of Angula "momcnl\m\ PR SRR '
As Angular momentum L is-definetl by FEE :
g

Kus:~ An object such

. A

5.

Ang:  The velocity of

>0

roxp o=
Being cross product of ve * and v v its direction is perpendicular to'the plane
formed by ¢ and v and its sefise is tight™hand rule of cross. product. In
geeral, for o bm!y Having counter clockwise folation, the angular momEhthm is

directed outward al

Direction of Angular Vclvmy“
“The direction of angular velogily is l_'\k;@\‘ Rku\" the axis of: rotation given by right
hand. rule; If rotatin s '.xloﬂg,’ mv, “Cir| q[‘ Jfingers :of right haid, then the

ou1\~7rcLs>remhmdvtlmnﬂb‘givu e direction o,m‘ auilgr vel cwy Acwrdnn to
 uls, for ‘spunterslaekinise rotation, ‘Ui die clion. o
Aiong e axisiaf rotation ) : !
Explai:wligidn!'obj or,‘arbmng the )

explanation to point “out’swhy

ard

il iy said to be freely fawng, Use your
shiless uder serta

Hl \uu. duc o fnte‘afywuy Its
., seatripetak aceeleration’is’ c’pm[ i <Wsly dii rmcd towards
ihe centre’ o the Earth“Heic
L jith acelgration o
ground because of its' hr&:umm} wU

Lels Aly
and'is a freely ,«,mr.& uu)ecl Tt-does not hit
ity and curvature of the Earth.

“n the fame of referchce of & Féely falling object the bodies appears weightiess
bcnu e both, lv- bodiinside. alig) the framne of reference, are falling with the same
?Lhmﬁ ation, rmme ccucr silon 6F il inside b"y with IA,S')LCK to its frame

i 1 when

of: lL[\,rr.mc is zero. t seeins that.r

Hence;

g w hmud Tiss off the l)’w of affoving biggels
E»p a
ﬂm mud clingh

! the tyre, including the mud clinging
the [ym has a tangential valoclr“\/ ag-wvell (.; ngulac, velggity-w. A centripetal
sUbn plovvzled b H\e 'vmc ‘1 kegn,it onto the tyren Thie adhesion
f rctl When the
¢ necessary to
566 ‘\\’Tv‘cn \ il otk orde wms
and flics off the fyre in a.directi

Q
a
8

IS HQ“CS sl‘SECF imnd fa
“ keep the mud ioi.th

adhesion force, the mud bre
surface of the tyre. ke

re

LEia e 5 s
10 A diso and a hoop start moving down ffom 116 top of an duclined. liy
same time. Which one will have greater
dise onreaching the

the following equation,

dgh
3 gh
. P .
or v = x ~fgh
and for 4 hoopyts vetociy ¢ ¥ > ) i

As =i 3 .
Hence, the speed of (he disc \ill be ureater ]
11 Wy does d diver change | rboxly pusitions befor
s lsisiand aing abe fully extended

1 about ‘an axis. The

biy rediced o, apew Salut iz
mk posi

sl dhe legs and

crvell;

fié angulir speeds belore
oiment ofinert Lcm wes

o diving: Hente the diver

512 holds hwaduimboel: while's a turn
i insangulir vefocity. The
S Al be the
efllect on fiite ofif
Ans: U
With &
Their g. cauct'Ty é; s el ;m~
e pulls dupibbells towa
spins. u_ inereases (b
5. Exeplain how many min hum number of wionary satellites are required fos

slobil coverage o T:V Transinission.

Ans: A n;'u stationa e cover
global transnission can | Lmuul by the
peo-stali m..ny satellites. ¢

ol Jangitude, ,\u the whole of the Carth

hree correctly positioned




