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IR G IR 6% ICW S, A R L
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SARCR RIS, P, —P, = mv,— mv
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Relation between Newton's laws of motion

bR AT Mg THE R4 IS A AL APCE AT 4R TPNR ATS
TR R @ R R [T @ S F@ G Terds TN @E A ALTS

fAeSra ifen 99w 3@ (AT WA RS MR @, IRA @ @Al SR FW A I @A
g fatea wwar 4RSS v A1 fer e e AR IR AfSE g sfel SRE bare
IR | I TOO! 4T IR «@ge WH | @2 woeR ey g wwes 0w wdis i e e
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fAEbT ifen X3 5@ dam FaCe AR | @A A A I° @M W O SARAAS 9 @Y IF | A
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SRR (A TN @, TYI FUOR AN TIRCR 8 QR N g3 7+F ywE I[ Ngw
A3 3¥ @ T @ W FHE R I IW A GF A O G L AT I I3 |
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Applications of Newton's laws of motion
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_650
L
8

A St v T e, IRA o o7 7 =220 = 650N

TSR mmmﬂ;ﬂﬁmwmﬁamwaﬁmm T o
&S 7 FY TSI IE |
8| 39T T Ifor cxrvt

IE QT A 2o JFf o956 @t ANE BOH TWI TR0 R e I F @ A I,
o fifbe IR oo AN 8 RAfeAR = awd v @R Affem Tow ww e oA
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foa 8- SRRV fAerel SPE Iff RToR s ST b

SR T @ I I AR TH 8 RAASYR g3 Sa=el =1 F0© T | T INHE
mmﬁwﬂﬁmwm[ﬁQawmeﬂwmmu

maﬁmwaﬁj@wmmmqﬁ v QU QA W OF | SRR YA IR AF

RISH 47 IR B8 A=V |
5 o ETeR uIt eI (I SRR =0 s
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SARUR ARXF A TR AFoe N[ g RofeyR Sa@d 4e 7w qRr
¥ @t e B I | Il RO A ANRIS SF ARGS9
VXA B SR SEE e | Rew afeum a3 e @ ewe ke
8 ST T 4TI AT I W FER w3R N I Teorg €
BRI Wi O (Ul qe3eed (e e i e i QR sie a3
I g© @l AN e afen veA |

TA IR, 93 B T2 AfSNE | FTE ACTE AW AR SR
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ABTIN 2500 ms~! LA ACFLHA GAYT (3R F7 |

MR, dm =§“—0

dt =2s
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=B‘T=ﬁ7f_ AM =‘;—TX[=15’<2X60
a =.§f_1£x 15 =% miokes!
2200 [NE
=54.5m5‘2 Z i
M =M,—AM
= 4000 —15%2 x 60
=2200 kg
vr=8kn1s“l=8x10:“‘s-l




P

EESN

e F@fwn 09

81 1000 kg S GI AFILF SFRONI TCFAT FACS [A| et wEeA 887y WIe|m
A @9 800 ms'|

() R @ T e 3 AL Fiem soee wveT I 3 Surs TR T3 ¢

(i) | 7@ o Fefe 7 bl Fre wfewda gauds Rt g@et A ¢

(i)mﬁmeﬁwmm@wmmﬂﬁwﬁwtqﬂamﬁmm
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< ﬁ:%(ﬂ +9)
AANE, a =28
dm n m
W =:—II X(23‘+g)= I_t X3g
_ 1000

=300 % 3x 98 kgs™ =3675kgs™
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Contribution of Newton’s laws of motion
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Roe TS WNF @EHN FRWE AT TG I @9 IR, (@07 932 T G
FIPTLER N e F TS @R | [EhAm i @ e gedifen 3@ Afs 3fT wwee

Rl | AebAm %ﬂﬁﬂﬂ@fﬁﬁwmmﬂanﬂ@wﬁ;ﬁqwmcﬂﬁa
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Limitations W ewton’s laws of motion
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Concept of force, field and field intensity
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ARARS | @A B T A 9 MG | SR 518 qfod Mg IR 9 ¢ N Fe IH |
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Conservation of linear momentum
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Verification of conservation law of momentum
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FAATRS (i) T;AS AR,
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2 1
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AP G
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- -
A, P,+P =3 (ii)
o} (AT SR AFH T |
AR SIACICHA AT @ AeF NETaxa oA IS :A
Newton’s third law of motion from the principle of conservation of linear momentum
5 833 -« TS 1, @ m, ORA QAR WA CFCY (AT SR AWHT A CR1 TH,
- - — -
myy + mylly = Mo + myv,
- — —

_’
A, mwy,— myity, = (mpy — myiey) TSRATE ¢ QA I IR AR

— 3 =3 -
» t BT !

,  my, IR SAWRCIA AR TR =—(mlmmﬂaqamm)
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40xv +60v =40x10+ 60(—5) m, = 60kg
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Newton's third law of motion and conservation of momentum
AEoa sifen e fn e afofea vl om 782 711 99l T2 W G @fT 9 6™
] AT IR O Irolbe 49Y TYA 8 I ANH ¢ Rfeqfy 39 armst I | g 7Y
RO T 691 @ T AW F@ OF I fFA (Action) €@ TW, O3 GSIW I7g I¢T 4 QMo
eﬂﬂﬁ?ﬁﬁﬁ%@m(Reaction)W@I
o T2 A7 43T I SN @F GF THF P I A TR QT R 4TS ATHeAR
SO W AR (R TS A |
- e afsfEm T FifeRe A T e e ofefem am s R 1 @ fenrim =@
1 | Al R A el @) e Wil w, e B sowd =il =
T 3 Afefeme I @ [
AFIOrS I I A @O @IPH W I agfere gvw Rfey @ 3w g A amE
.. A1 SR 33 I, 9F0 7 M IR ©I[ woA qfe fewrha e Wy @I A I @B qfe
. T O IR RS |
BT WIETB1 e OO oifS 9o 9@ ¢ Savi fAerel @ Fwew @36 g@en ed
3| @ T
L P e R @3 e ¢ fRedite efeRem wwe | 9ée ey Rt Jew @@ A
Bﬁﬂ@hﬁﬁ@ﬁ%l R TR TR T R R R o 3w Feel
[ e @ Fe sfefearEe <= RR‘?I F——Rl‘ﬂﬂﬁ'@h‘emﬁﬂwmﬁﬁ
e 1 A LA AR AT ARTE T A |
- T ﬁMWwﬁaWWAwmmwaaaemaﬂmqw ©l
mswAwwmeﬁMaﬂMﬂW[msmh
Amwmﬁmmm\amwmaﬂ

o e afSfen vt g 97 or_agg = | = 7
I Afefemne A 71| fEm @ afefen e ifem ¢

el 1: ety (4.15)
u4is , mﬁwwwu—aﬁﬁmmﬁrermmt
mmmm«memaM|
7y E’_@; BRI AR fABSe Mfm vl @ 3k SARUR fFerer 1t /W XeA |

@ sa

S | ORTER TR IR AR : 4 GReR e IR A R-99 987 GREW T =N
mmmrmmlﬁmmwmﬁﬂ-mw @*RA e et 3=
ozt 20 | aft Zem el fem aar M 8 Rafe 26w XH CRER 9 FAR=m
T |

3 || 3% Z0© I @It : meﬁwﬁqﬁmsﬂaﬁmﬂﬁwmmw
| AR SRR T @ A TewRR @t A | T SR e SHAS W e fh



fAesRaE @< 384

(=TS T O AR frF @351 SARA 1S T | TSR O AP IR AFR AN ¢ RAAS
*?mﬂmwtﬁumaﬂﬁﬁwwmﬂmmmmaavﬁwﬂcmmWWWl

o | GF! (ITF &% (! : IXF ACAR G S TAR G e G, I CNIMOCE TR
Wb @S (v TH | WY (IR 6T (@ I AT IR SIS GG Red @ | St g
SAPIE CTF18 ARR oo A ¢ RANSYR I AT IR | FC AR SN et |

8| “fte FB1 : = T4 A & B ©XA ANER oM WifoA
Bota TR e fte @61 | qw IR | 9 AW fFm e
AR AT S 6o 7 ¢ RAfeyR < gt IwW | 97 T
dfefem | fom g afsfem R e R eq@ AN N
g AT |

g o o Tfba B Q fprs e’ F"[ﬁﬂl‘fﬁ'ﬁQP
WRA & I (B s3] 9% I IR AN 0 @1 BTy
TR | FEEEA SO I Wb TR S Teta T @ Ry
afsfera 39 o IR | fom 8w

mwﬁaﬁs&maﬁmmk——mﬁ@quﬁﬁ@wmnmseww

fires afiea (a8 9L BF® WLT R sin 0 MA@ 9FF I FACS ALY IR |

fog fifte td o1l =@ =W IRA A Pifden E Wftw ey WIS | AT T AT T
Ao W Al | T AR SR wma%@mwazzwmqaﬁ%mmwﬁvﬂmwui
agt fiftem o v e W e o (T, mmWaﬂW1

[+t : siifon ormes A e Mm@ IHOOR MA@ 2 RS e
WMWWMWNﬁwwquawmmmmw L

ST T 9 S I | @3 AR T TR IFONT RIS WG S e T GO
mmmmmﬁqﬁﬁﬁawmqﬁnmmmmﬂﬁﬁhmmw
@ TR PrRE @1 w1] mﬁﬁwqwmmwmmﬁwﬂmmm
A T |

aﬁa@ﬁ@wmeﬂaaﬁwmﬂm|mmvmmmm
wnﬁ@tmw@nwmammemeﬂaMﬁmwmmlmmuﬁ
@vﬁwmmmﬁmmwﬁﬁ@ﬁwmmmm

¢ | forseh afSfa (Reaction in a lift) : mmmmmmmm
@ﬁ|ﬁamquﬁmﬁwwemmmwwmﬂtﬁﬁ S STl
WWIMWMWWWW
ATE S TR TS GUCR A ARTER = AL g;l,t'
RrEth AR ewA ARRE b= ﬂmm
O AL _ RS

WWMMWWWBNI\&Q
S Ry TRATS mg AW 3w g v@| Pt
TR SRR e%7 ﬁﬁﬁ‘mmnﬁmmx -
AfSfl I R SARAR 6" m gwc«ﬂmm
FreTha Al 0 QAT 6o TSR | TR R iy
m@ummwm R-zmgm, .
a3, ﬁmmmmmm
G .‘ R—mg=ma e
T 8 . R=mg+ma=m(g+q) \1»5“ g S



W\ sidRRa—ady 13
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Mathematical explanation of conservation of momentum
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fom ¢ afSfem a9 932 WA 4@ 9FF W
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Fi=77 SR E=p
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dPy  dpP, _
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Rotational motion . : ;
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8> 8 IfF IS FFi=w ==

Terms related to rotational motion
8538’ tfa=s A
Angular displacement
TH IR, 9] RER O T @A a3 AWor@ B9 q3f6 30 e S & 0 9w
BRMCE 6 M TR 9 41+ 9069 79 O R M I @ Jren oo oot 71 3 (6
8'0]| QI YFCE IMI TR TR T 82 Aot 93fb g Fgema OxX w1 I3ce = |
OX-F TP @ (reference line) I |
P Tt o @1 wfsem FaR 138 A TR S g
FACT WA I, + Y R INHI G/E P | FETS  OP
8 A4 OX ENR B! @ 0 (1 Voot I ©1 FER AR
X o[ Tof o w0 @I IR @
(angular displacement) I | OP T4 (S84 |
At : 38 ST Fow FW INE (93 @I D
T 8% FAAR AP0 A @Y AR W, OfTF 8% ANHT AIFI0
FfF T 71 I |
GRETR CFF #IP1 I @FAT A4 0 97 MR FLAD 0GR 6 5-97 THE ({2 A A |
&I IPNE r A @AM,

fo=2 NN (17
8’38’3 CFIfa=r st
Angular velocity :
R afex Tl @I «ifSs W 1 T (Re) TS AW 1 @ A o T @ @t
32 AT AR TASTF FA AT @FAF % (average angular velocity) It |
9T o TF FE #IP1 T @ @NE @ AR e S
M= | FUIF TR o1 2 A @A TR F71 A |

ufS FF AR SRFLT At (IR @IF TRY A0 T B 833
6% A WIFICT IR G @ @t 3

(0)

: ©=%7 (4.18) P

| o S Tzeds QIR @l GINTS 30T FNER SREICE FH (AT FAOR TS W | R
SIPCR AR IH [V A 6] I M @FIAF @ SISFAF @AF @I (instantaneous
- angular velocity) M | FSAR, WS XH F@H @FIF FAR ARRAETR SICH T TR SICHAF
Afw @@

Lt A0 do
wdie O=At—0AF =
| ANETS G qol TS SISHE @RF Q@ @R

Jmmmm I '{@nﬂﬁwm@a L1 {uniform circular motion) JTA |

A7 CFTI TN FAF 7340 T NS @R TA R

% AR TR AR AR 5 = vf-F A



fResae Ik @S

IFF : FYRTS FT @IF ERAF/GIFS (radian/sec Il ALHCA rad/s) G553 mﬂm

| R A1 AERIRR-9 AR a3 4TS e | @d AN WRSA/REG 1 A
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T @ ity

@Ef{E @uig W@l : (0] = — =T

9 4 WS TS IR @ FAA AN OF SRR (time period) T | aﬁ{‘fw
IACS 21 GEAM @A TR @RI | OAR FTIE T 204 (4.19) HNFT HFIR

0=% o (420)

L v a4 SRSTTR AT AR | T FSR (frequency) T | FRIETT 0 ﬁm:ﬁw

T ST AR, 0 = 2 | TR T ¢ 3R L AN T 0=22
2n _2nN
LoW=2mn = Ty (4.21)

8°>a¢ CFIa= T @ AT QATAHAN WTHF FT=1=F
Relation between angular velocity and linear velocity
ST |, mwmﬁﬁ%mmwmwa&maﬁwmﬁmaﬂm
mmaﬁwﬁaﬁmmﬁamﬁ@ﬁﬁﬁmhﬁ#muomuﬂt
@R @I o TE AIT A W AT @ 9 (@S @i Tedae ARl avF afeHm
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@ @] 2
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AT T
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sfafdm I Ay See S AW L
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RT sfeifem el 1@ =1 F@ Ao sferfen & foet =i fFosa @ sore G @ gl
Q3 dfewhe =

Nfafe= Swrz=<d 8.v
3| G35 T 1'5 m VAL JQIFM e ofS {120 317 WG 37| @7 () WRF @A,

@) T @32 () FT @A IS ¢ [ 9. QL. wod]
Sl wif, G,
(3 aRT @, v=0r ' JEIFR AR APIE, r = 15m
v =2mnr qIRET A IO AR, 0 = 120 _ 120
=2%3142x2x15 1 min 60 s
—188521‘11.5'1 = 25‘1 = ZHZ
) bl U
() AfE=E, T——-—m=055 [ T H'H'N]
t
e e
n
2
(< @t @1, o =2mn ==
82 "0:'?5142 — 12'568 rad s-!

T : () 18852 ms™!, () 05, () 12'568 rad s
8 3y A= gA
Angular acceleration

YHE CFLE WIReAae 9 QT @ e I W @FT @4 e T @Rt | @
24 @fte g3 e vz

YREARS FIR oG FIF AT (average angular acceleration) IS FItl AAS weaw
HIPIC A A2l @ QUi ARIETR TR @R |

Yeud, WS FH ANCH TIIM At-(S FIIF @UR ARRE Ao A @ ST G @fAF g3

—
Aw)
a=zF - . (429)

AR @I G e s orew T,

A : T JIAE A IWIIE WA TAER AN TR @A @R RIS IAeE
@ gad I |

W,

FEFa-9A RN IR IW AR,
Lt Aw do 4 do d%0
O N I e Tt T T T3 (4.26)

AP G TS ANRTS SITHAF @F Fat QRA | 97 GIF G/ CTFS2 (rad s79) |
e 4 FIRTGAY 33 T SioFT @ G191 @Rl TER SR NG @A
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3 | 36 QB AZTE 400 m WA JQIFIR M2 FAN TS AR | GITA HAZLIAM 30 sec @
GFIR 38 AT T 97 AT @A TS ¢

Q0 AR FGIIE, T = 30 sec
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@RT @, v=ro =400 x g—g
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o2 (26'67n)?
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Relation between angular accelaration and linear accelaration

T R 93T IgIN - IENERES (B 8-28] JrER AR IR W TS WS
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fiw sxs
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= Wy +0
8 =\ )f
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mwwwwﬂww=2&=@=mm.
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Angular momentum

At - mmmwmemmmﬁmmwmi
TG : WA IR 7 = L @ AT @I IR IFNE S8

—_
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wm,mmcﬁﬁvw
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= r X P nPsmB (4.28)
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T ¢ % : TSRO T, L=rPsin®

oy ¥ 6 TR 7 8 P-97 10T @ (B 813l 1 W T

P Smaun s o8 jAg R 7 sin | WO, (I 9IRS
6 8 Y4H (3% TS SARTA BN @A TR FAGA LT @S SHIUH
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{7 e Pc«mmﬁw T @7 e 3@ @ o o TR |
. @ TR B WA L -am e R TR
_TPrars : M JOFR T JOR IR AR ASAT 70,
fim 8¢ 7 6 P-a% I8 @ 0 = 90° | CCFC
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Relation between angular momentum and angular velocity

WA I @I T 0 @ @ 93T TrER TR R | P90 AR IR D
zra wrEn fAdre of,

D e e ) [ QR 1y, Ly ... ... |, TR AR ]
.aT! L = npLthpytnp; +... ... + Py
= Ny + ity + ... L+ FML0,

= IImOr, + RO + . .
= mrEo+ o+ ... .
= oImr?
= lw
g9 (L= Io .. (4.30)
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T, w=2mn =%-@

AT (4.30) T @ SR @R @ @R T+ E | O T E  Iw
S @I SAEER TR 93 A% (A ACS AR |

A : Y T ACACE @I GI TR WS IAF G AT
QUIA JIFACF AT SACI ICA |
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T TGOS AT F FIIF SARCIN A |

8o CFIANF SACICAN HSIST [ AT 3[A
Law of conservation of angular momentum

T A o FESER 2w @ Tre WAl '\ ARF Tk RRe? e en @
QAUR S AT SRR ARRET | bR A A1 AR R TR @ e A | wéie
wmm@ﬁa@ﬂ@mumcﬁﬁawmﬁwnm@lﬂammw
I | SR T AW, AT TR S e AR T T fon R wrea

MARET et - w1 WY @A SARA,
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el Lwciﬁ?tmwwmmmm{n @
TMFAY (4.31)-F AN ACACF JIFTH TR AT T,
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?F“d—r o=ty

i dr‘“
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Moment of inertia and radius of gyration
8'D > TSR HJIHP
Moment of inertia

I QI 70 PR 93 R[S ore Wy AT, ©4F 6% IR AW | AT FAE, TR
IR IR IR FFE b4Ce A 71| I 9rFa SRMT [ 9 797 &l Fam @fas
TR T | WO ACACE T @ @R T 96 1 WIS oS 3| o R (Fern 1 AR AICS
A |

AT : GF> P TR QI @I 7 wrwn vrafiee WS e AFTH 98 WowR AT
T TGS ST IoCe AH e Al i qargA I § GT ATeIA ST YT TABE
[

I : T IR B 9F P R B 8'xv]1 9t 93 [ oF Xy-97 v 0 T
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F O AR 1y, 15, 15 e r, mwﬁwuwa@m@aww
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PoH IR WO SWF = myry?
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dEA (57)—5(F)

I ERIE KGR ¢4

TUOd QEFd U9 § qial HAFAY (Unit and dimension of moment of inertia) :
qF. (F. 99, 8 A, WZ, Tfere woeR N 93P A -foR? (kg-m?))
a3 T AN (1] =[S x ) = [ ML2]

. 99 SCF SRR 894 |
Il (0 79 WIFos e |
ITARLER (< E R s s R er e ERE RN e R E

8°'3D X BI;HATSH =g
Radius of gyration

At : A @I qE TR (i o7 93 PS
fRre @dAge Wit WA FA W 932 397 o ATE
% 37 SR TooR WINF g TYF TYeR FHFd
AW W, O IF FCe 9% A Qe vaifen uené
M ZW | a9 K R e w3

ARG : T IR B @I qp PR A g9 F[HD
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AT JAFTH 1, Iy 1y eeeeee r, GA0g SRS |

Q¥F A IR, 999 AF AqrF K A (B 8'23]
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#EeE, Tou (G HUOR INF 9FR A
LI
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M2 + M2 o+ Mgl + e +m,r,2
Ky = M

4 ﬁ | (4.35)

RS STFR ATATF @A TR ST TS 02 m TS A I €2 WF TS 02 m 9@
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baifen e, :
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B L i A |
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8' Y= sift=IF
Rotational kinetic energy
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TEAR,  m, IR AfeE =% myv? =% mywirs
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m, IR s =% msv3 =% 1305

ST PR A I Ay AR 3 et zwem sma efr fefs stem ami Fyean
e i safenfe
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1

7 0 [, + myr + myr? + ..]
S0 =1 2] PR (434) ST
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ICR M TF 9 IR N AW @ AR ot swm @ v ufe 4w owa spern
i @R

G 0 = 1 A 9918 9FF AT Q@ YRS IR CFL TEeR IS, [ = 2E T 1 sl
feojd =01 O 31 T, 3T AT AUt yfTae Tgr wwer s ey figd
Afafo= Swurz=aa 8 5>

31 15 kg ST =S TATab Bre & F ANCATH 50 rad ! @I @t @R Hrea wENL
020 m | GoTefbx I ARHF a3z T S7rant Pdfm w41

(i) S wif, FARe G weeR I, @A,
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a3, Y ere 3 ey,
E, =5 10?
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(ii) SR, GItea @AfIF ST, L=l =03x50 = 15 kgm? 57!

8o BF A It TN
Torque or Moment of a force
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HesaE @<t WS

TR IR R WF YA AATE @I AR FCFR WA G ARXAA 8 TF TS

IR T @R TR FY d-97 o o RS =3
ea=deiB (4.37)

1, IR GNF I 5E =T x TREG

f5d 8°%-9 0 X© F IR fouf caa@g =r 8 wa@mﬂm Ncaﬂm- d a3
ZNCO= 0 7o =1 TR

ICH2, ON=d=rsin0

- t=dxF=rFsin0

ot Jerifdred T 1@ A TAw @ A\,

T =IXE (4.38)

@A, 76 F TR TR (OB 6 oYg I | 7080 I ST SRS e e 2 e 2 s
wfoaw <aRa | 9n IoE Rede fiee wdie INRTS. (anti-clockwise) R o @R Ao T
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AR : CFA IANATE YfAe YR ¢ @ R 39 Rrariie o} Ry SR o3 '8 g
IR (BB AFAE 5F A |
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9. w18, fere 5F A e e @ fAehS-fRom (N-m) 1

¥ 3t qre SNEFE WA FAFAY  (Dimension of torque or moment of force)

4 <1 qER SWNEE A 0O 97 N TR AV I IR | ICW S Vil FRead
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T A TR |

8'x8 BF, Srooiq |INT 8 A3 [
Torque, moment of inertia and angular accelaration ;
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SRS @ I/ m;, RSy h Forv SR TR o1 fFIEe I I WS
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1,5% = memﬂwmm@ﬁwwﬁmaﬁﬁmeﬂw%w
A YT ATATE O WO AT 8 (FAP GACH YT 7 |
dw

W= W:lm,t = [

IRl WACHA BRAME Y= @Il yo 3939 997 @ 5F Bt 33ra oee 3% @
R S T SIF S} WCHA AATE O WP IAF | AN (4.39) TF, WOOR INF 9
A AR Wy T ot I

MBI, ¥ : (e @ @I T9A o7 e TF efba @I Saee AR 2 WA |

- - -
SR §IA, @fF SIR—A, L = xp
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= - — :
diapdrsoisa s dui, D s e
——=——XMU +Tr XM—T—=0D Xm + X nm
dt ~ dr dr AR

T T e S - -
=pxmo+r XxXF =r xF [v vxuv=0]

| ueqR, (I TR @INF SFECR ARISER TR e e e Srfa s |

sitferfs= Swui=ad 8.5

3 | @3> BIFI A 5 kg 932 FITA TF ANATH 534 TFNE 02 m | G HHOR T IS ?
BIRFIMTS 2 rad 572 FAF FA 6 Fa0S F¥© AT 5 erranst 4w T3 ¢

w3 aiA,
I =MK2=5x(02) QI
M =5 =
=5x004 K =0'12<gm E-’E[
=02kgm? b =2
02kg Ef:
ARl I =02kgm?
t=lo a =2rads?
_0'23(2 T =7
=04 N-m




LA

3| @3B 8 kg ST BIFIR bR TMMNE 25 cm T A TGS IAF IS A ¢ BT Dl
3 rad/s? (FIF QR S TATo F© MR 5F AT FICS R ? [BUET Admission Test, 2 '
S I, SESE G R -
I =Mk .2 oA
=8 x (0°25) Rt .
=05 kgn? ' g SIS
s 5%, 1= 10=05x3=15Nm TR ST 3t

©| GBS A SA 6 g | aﬁwsmﬁﬂcﬂﬂmwmmqaﬁm’*"

A 207 | 9 FH9T S0 I ¢ |
L =lo COITETCFA SR, m = 6g 0006 kg =
. 2nN R™GAT 3 N

=I'NI"X'-T'" mm

0006x(3)1x2x‘%14x4

=1356 kg rn“zs'l

4rads-=qfhwwmt$amelmm?

wrEl 'ie,
S M
I = 5x(025)7
= 03125 kg-m?
WRE, 1 =la : ,f;'}.
=03125 x 4




AR : MR —AA 4g
— A A A - AN A A -
q | AAE SBX r =2i +3j +2k GALIA (ST F =2i +2j +2k A 5% 1 A z=

A A A
=i (6—4)—j@—4)+k@—6)
A A A A
=2i —0—2k =2i —2k
v a3 gHENT TR A 2 kg | Y7 AT WS @ WY 1 m, IZO 5 rad s~ AT @0 Fea
ATHfE F© T3 2

sl EiA,
E, =il0?= 2xmxo?
K= 5ey’ 2
=%x2>-<11x(5)2
=25]

8’ TAOSIA JAF AT FIo S~y
Two theorems relating moment of inertia

I 96 RO TCFR AT Yo 97 SooR awF [ewm g6 72w T wnz |

B 7o GRHCE (3) TR AFHLRA oAy 9 WET () FANGAT TFAYLRA Sy
| e TS SpfeR T oFea etemwy uft WA F R

8'Ww’> W’H‘HF Sty
Perpendicular axes theorem
CPITT TS AASH AITSH OT AIFRS b A TR ATHY AT ey Too IFAL
TAD &7 NS WIS 72 ST (7N IS ARKFS TR W ANATE ASfba e S S 3 |

YT : T I @A AT AT 697 SIS 7S F7F T} §F OX 93 OY AR aT7a
BSOS INE W@ [, 8 [, | ¥ 6 S IS 1R wrEn @ [{re uiwe AW OZ IWRA ATSH
TOOR IAF I, | 41 FS A @, L+, =L

R : @b e FANoT 1S 72| 9 ATSA 1R
OX 932 OY 7fb *=a W S I (o 80 ]|

93] OX GRR OY WF Tfod @ O-® ANSA ¢
7= B |

aTlq ; ST ATS 87 P a3 [ A% IR g
(5211 X, y9Rz| G| Pﬁ@m%ﬁdﬁfﬁ?ﬂ“ﬂ R
I | OZ TF AATE MY FEOR INF = mz? |

- OZ % AACH T S TEOR I

I, =Zm22=Zm(*+y?)

=Zma® + Iy ... (4.40)

R, Zmp =1, SREmr?=1,

fom 8'od

HoYq ANFAT (4.40) T© TR

L=I+L
I L=L+] (4.41)
. Bt awfae X |



mmmmmmweﬂﬂmwﬁwmm.___,_.;_
I : A T IINEE O 9IS AB m@wwcnmﬂmm

AB 8 CD-93 WIS V@Y /1 9 AB ecn.mmmmwﬁawmmwr
TAeAT] SR WY IS TR @A, [ = I + MA?
A C

< >




8 AR —aey ¢y

8’ TG AT v TSN TN 8 55T NS =N
Determination of moment of inertia and radius of gyration for
some special cases :

: 3 |57 8 3 el qufeg frca s ofn taedin wiberweie wfeers siowa s yfmar o
MG TGS S
4 | G e M SRREE @36 W 7Y we AB-9R Wi quifR O frw ¢ tirdim s

Sfoe® TF CD-9F befMcF TR (6@ 8'00] | 9 WCFA AT ©F GUOR S[TF 8 5ISA ATAE
fAfa sare =@

C Wb N (7 O ofs 3 TR oA -
i 1 IMER CD F WS x R WARS dx LTI
2 " (= o FY SR A IM TE M :%dx | dx SfB
::::::::::::::::::oi:::::::::::%::::::: T QST OF &Sl 4 CD ¥ TS x T 9IRS
A — B ST I IM| FoAIR CD WCFA ANATF dx AL
i : SYOR TEF = dM x 12 = M x dx x 22 @R @t
[;, x=1/2 9 x = — [/2 TR TG AN FACH
> T MEA HES] INF AGAN ACA |
a s'we
- CD WUF3 ANATT A9 wEod wool ane,
L2 112 4 112
[l J. M xdxxx =M e =M X
[ I I3y,
-1/2 =1/ T

2
MUY SRINS ISETM (P . B
B S5 |A\G 2 = oY T

4f3 sefSoq I=1d K

M
2_Vp
MK _12¢'

fx==t-L (4.44)

R | 3T A LS GF &8 AT © @ AR TReie A Wrw AITE O TSR NS

4 AB 9FH eI WE | 973 WA M & G [ | vefa @3 @ R A firea 6 tiedm eI
S CD-97 bRt TR [fd s8]l @} CD  C!
STFA AACF WGB3 TES! TNF @ GAfeR A4 ! ;
fAfa s 2| 5 _ .

ISP vl T kAW @ oS qFF 0 —————— l%; —
tazﬁaw%am&towm;:qmwﬁw Slisdsivaisemi= ] — " g

wSHA dx mmﬁwmwmr"f-dm

sef ¥8 @9 @7 2fefe I CD 9% T© x 7@
wafa® 44 T T | 5w 808

-, CD SC%3 ACACE 7oA @2 Y AL TYOR IO = 2 xdx x 2

G GTF 1 =08 x = | 9% FNF T4 FNFTH FA¢, CD WCFA ACACF Tod e WEOR I
ezl A |



cote el 1 : : NROFSRE
% ATSH (BTLEA LRTA = 2mdx W- '
Q¥q, ©F = ST x TG

='21HX"dx'xl"X'£" A S W— .‘-‘-..’—.:...
A = ‘.I'Cr!f. T ] —~ 3

2Maxdx
—_rz_

1wm|mpqqawm_

[ M X
| T ;z;-x ?_l'gfiﬁ#\-‘)




WY

mMdREH—edy @

IS : (i) M SER G | TATTA I 8 W WesA oneda vy R B, (i) v 9 i e s
W(m)mwmfm@wmmﬁamﬁmmmww@mz (iv) M o3
8 7 TR fesd Fifferem fm srws s aeer ane ¢ baifda Ird v 1.

M2

(O3S T WA W R YR o woem aws M-, wgeR A xF!Ti:

(i) 71, © T weed 94 R fiea g o sger ame G- =
(iii) M S 8 r JFHNE Are 513feq & Hoor Ima EMﬂ,mﬂf%a'«mmfiL

(iv) M SGER @ rm@ﬁmﬁﬁmmwm%mz,wﬂﬁmmél—

M2,

ﬁ:
E.

8- g IITNH AT oS SN 8 5FASa

/pEOCER STM=saet
Equations of moment of inertia and radius of gyration with respect to
location of rotational axes

P i) FFioFs A= WHIHE S SN S 5T
=[S
SATFH[OE Ty = MR =757 =%
e N[ 4 [ac SIS
T A (A = 1) | wwel NS veoifer Jeé | HEel aWE saeifen ArTé
=91 sl i1 — A0
I—Isz K—2\r3_ 1—3111!3 K"\fg“
SACT [/ 757 S5 CFITHT /I AT
o N (A Ta
1767 =1 el =1 i
JOIFH bIFe 1=5 mr? K-ﬁ =g mr K=
(ﬂlﬁfﬁ:r)
SHCFH{OAT o=y o= CHITHT =PI AT
Eol[Aara
PR bRt [ -1y R4 p) \/W 1=1 R+ 1) o
@oreRd TNd =r| 2 &= Ve KJ{%ZL
MR =R)
SACIT G ST == ST T ANTSATA
HeTw SACTH R/ SF AT
1 ol "
YRHSFE e 1=-1—2-(F+b2) K=%— F;b’ l_lzmrz K_Zﬁ
@9 = 1, 2R = )
CEITeT =% AT CHTOR AT 31
SACTH/ITE T FACATT
= i K=L .'E fZ = rf. ﬁ-
ﬁwmm L 1=5mr? NN I..m(4+12) K “‘_-i-]2
JPE = 1)




e LG L9

TS ghowrs Ao SFIE oSN JSi=6 e S SIS
=T
SHACFHIATIAN =75 (6 CFITHT =T AT
AT

@R fie = mr K=r = mr? G
(L = 1)

CTTHT =TI FAITATT e T p B o b B e [ [
Aol (AT @AFS | = %,,,rz K_\/_z_—r [=3§m,a G
@ee = 1) B NS
8'xp WA=

Experimental

WFRAT: | a=efb 1% Z2H SOSH SHF NG -
s - > Detemn.nation of momcnt. of inertia of aﬂywheel

wg : W IR @36 5FR @AF Q@A o aamﬁrmam‘maﬁ@@ﬂu mrwﬁm
BEOR ans [ 2W, aazmwm@mwmww

4] fefE, E =1 [0? ' @)

FrIa ofs mwaﬁmmwwﬁmwm mﬁmmgﬁwmvgﬁm
{%ﬂw;zlmﬂ%wwﬁm w;:ltm—@amﬁh%‘mwmw

st ———

PRl =mgh (ii)
Wmﬁwwﬂﬁa& wm%+mqﬁa%+wmﬁmﬂﬁm
A, mgh = % nmv? + = lw- +Wn,

A, mgh = % m @'+ Lia? + Wi, 2 (iii)

oF WEA A IF gmm;u—mwﬁwsmﬁ%mﬂaqmm
n, IR @R 7/ QW ¢, TR [Rgew IR© F@ =Wa,

Wn, =5 L1w2
T
2n,

IR (idi)-9 W 97 = I Mg,

2 4
mgh =;—mmzr2 +%Iu)2 +§1- (I::)_z) Xy
g5l 1p2 ity
A, mgh=5 mao’r? +5 I (1 - nz)

qA, 2mgh = mo?r* + ln? (1 +-:%‘-)
2

qM,  Iw? (]+£'-)=2mgh—-—-mo!2r2 <w£-_ "?_lf :
2ingl — moy*r? . ; i 1 h |
i el & ol




mIdfIseH—ady 4@

TS : @3 ERE TF vo, O b, f7g 3, 93ft 7, 167w, fom o1, A2 FTIRHAT |

g 3991 : YARWE @3 SR 5 @I TEIS B-9F 67 folm AR W SrEvLsa AR @
A1 (A4 & A0S 1 ORI (FY BIFCF YR AW |

o] el (3) AU AIIT AR AR BIFER Twed aed Fdn = )

(R w3 3 s P s awmes e 5o i el e vl (it wwwesa e
HAOF UBIA A aaaa—mwmmwc%za R S3RM (F (S @ 5 F@s I@ @R 49
TOPR SHib S IR fes A | ¥ FTF o4 S [ »0f Fars srofs 0 I @ ©" Fe@dn g,
a3 7 A wace =)

Q3 O FAH TF WGH 87 16 AW TOR AR 48 97 (FTH R OIRA 7SS e
TS TS TR @ FNEA SAG TS 0 IR G1R TZ06 757 SAM 5 FACS R | OF vl fRm wwwamm
SRR e A A GAB IN A Q| (N6 777 GR 51316 ¥ I Yra Fam zean wdie 367 s1eam ()
ST I AN

B3-Y : AFNG (B) < (IS () A7

*fTwt | duR oFa | o oy | ot | siftmees | cit g | s | wend
AT A G ARG i aIs M G iD= | D &W =D
m G ¢ Nl (m +F) mﬁ%‘
TF-R : W ¢ g7 At fadfy
YR 5% AR gfTeE e gfT A | oig yfq AE o
’I‘&'ﬂ"l“f ‘{‘ﬁ AR t sec ", A ¢t sec
1
2
3
AR ' At : 9 TF 7, I TS I ¢ WA (T S AT @R @, @, =22

t
WS o QT @91 TS TAE 0 @ TS I FE OF G @S @,
_0+0

‘ =)

_w 2m, O
"2 0 TE el

22 rad 57!

TGOR IF, 1= ngh = 1rmnzr“'z

032(11» )
11, SR AH P @ NG IR m, o, r, I, ny 8 1, 932 g 9/ TH (v) TR T B o s19@
woerR ame AT T I

HASES! : (3) WF WS ISR HOI 4TS R IS 517 TR A AP YIS FAS TF 4G (AT
ﬂwmmﬂw:

() 967 AR (1) 9 TR (1) AT PR TS TR

(0) SR 8 A=A (reAl w1el it 6% W zre Twel ) R Fmee TR

(8) BH©! p FABFETA Tt Tfow |

(@) 3 1 O TEF TS R IR WA T A6 TSI WS A |

s reet OIS cypessses o KE-TE



fAeG R <= fmt SUS
83> cHifas «ifex o0 F8tcx 3q=
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