cv 1eAb

TKSIYK MiZ m¥

figky

tKvb 1e>"yer tKib ALYl Aiex GKIU e & Dci hi_vch$ ej cigM Kiij, e & AiYli PiiviK “#Z
AciieiZZ titL NyiZ K, tKbby Atq] Aex Kvi “i'h e & tmRv ct_ PjiZ citi bv Averi
ie yer ALY Aiex by KEj 1 TK gl efji KiitY Nyb moe niZ citi]| thgb méhi PwiniK
cy, exi N¥b A_ev IbDiIKgyimi PZZ 1K Bj+tbi AezZb] G NUbv_ ijiK efiKii MiZ ev N¥b MiZ
etj| Wigidvb iKW, Nioi K MiZ, Muoi PiKvi MiZ, "e”yZK cilvi MiZ cfiz. NUbvg N¥b
MiZi e e cigM Aigiv 1~LiZ ciB|

BDibU 5 civ# 115



GBP.Gm.im fcg

cwW-1
tKGYK FiteM: N¥biZ e & MiZki3

DITK’

G cW tkil Avcib-

1 TKOYK FiteiMi GKK 1 gilvijLiZ cviteb,
1 Rozii &giKi msAvijLiZ ciifeb,

1 NYbiZ e T MiZi mgiKiY eYby KitZ cviteb,
1 PuMiZi evmia KiiK efj 1jLiZ cifebl]

51 : KWK FiteM

WIILK MiZi 1T Avgiv Rub, m Ftii tKib e 2v teiM MiZkig ntj Zvi %itLK FiteM P=mv |
N¥biZ tKib KYvi T914T tKSbK FiteM ni"Q “iiLK FiteiMi Abyic k| eBIKvi ct_ tKib AfqTi
miictq] N¥ggvb KYii hitLK FitetMi &igkB ni"Q KYwUi TKSYK FiteM] mgivs e KYi efiKii
ct_ibi"o Atfli mictql NytZ Kij Zvi "BLK FiteM I AT niZ “iiLK FiteiMi wgv tilvi
Jo-"HZi | YdjiK tKOVK FiteM efj|

gtb Kii, M Ffii GKU e_an (M) My oo m, - T nmsL'K KYy I"1q "Zix Ges AY[ niZ

KYv,iji “#Z h_pigry 1y, 1y, -emeeees r, (PT5.1) e efEi 1Kb™i Prin™ 1K o mg-tKIYK

fetM NytZ Ktj Gi izl KYvi tKAIYK feM nfe o | IKSZK™ ntZ e ZKYi 1ji ~#Z mgib by

nlqig G i "IiLK teM mgib nie by]
A

2q KYii fiteM =myvy, =myry 0 T
3q KYii fiteM =mgvgs =mgry 0 6
nZg KYii fiteM=m_ v, =m r o
I3
rﬂ
B
IPT 5.1

1g KYii TKIYK FiteM, Ly =m 1y oxry = myr %o
2q KVii tKIYK FiteM, L, =myry@x 1y = myry2 o

39 Kii tKOYK FiteM, Ly =mgrzoxry = mgrg o
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n Zg KYii TKVK FiteM, L, =m 1 oxr = m r %o

e Wi TKIYK FiteM KYv iji tKGYK FiteiMi mgioi mgib

ali, e wi TKIYK FiteM = L

n
:m1r12w+m2r22w+m3r320)+ ....... +mnrn2(o
:(m1r12 +m2r22 +m3r32 + o +my rnz)w
= Xmj ri2 ) o GLutb i Qviv1,2,3 -- BZ'w™ msL'v Ges X @viv mgi6 e®yq -------------- (5-5)
(=miri2) 1K AB AtY/i mict e wi Rozii &igK etj| GiK I Briv cKik Kiv ng|
SOl =2m; ri2

AZGe, 1bi"6 AY mictql N¥aghb e k ciZ’KiU KYvi Fi Ges N¥b AT niZ KYv_iji ~#Zi
etMi _Ydiji mgioiK H e I RoZii &gk etj |

M.K.S el S.I CXiZZ Gi GKK kg.m2 Ges Gi giTv mL2
Avevi mgiKiY (5-5) niZ cB-
L = 2(mj ri2 ) ®
ev, L=lo
mgivs TKGYK FiteM = RozZi &igK x TKHYK feM|

“HLK MiZi LT ftii th figkv tKYK MiZi 1111 Rozvi &ugiKi tm Figky] mgivs tKib e &
KSYK Fi-teM e wi Rozvi &gk I TKSYK teiMi _bdiji mgwb]

5.2 : N¥iqgwb e I MIZKi3 (Kinetic Energy of a Rotating Body):

ani, M Ftii GKIU “p e zaB ALi Piir tK NyQ| e @ AB AtTTi Prin’iK o mg-tK3IYK teiM
N¥iZ Kij Gi cizil KYvi tKSYK teM o.

M flii e & m ., my, Mg . m,, T n msL'K KYi ibig MIVZ Ges G KYi,iji AB ATl
f_IK “#Z hopig SR r; (KY 5.2)] thinZzGB “#Z,1j mgib bg mgivs KYi, ij i
"IILK feM mgib nie b]
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AZGe,
my fiierko KYvi "1ILK feM, Vi =r o

m, fiietkd KYvi "TiLK teM, Vy ST
mg fiielkd KYvi "TiLK teM, Vg ST
m, fiierko KYvi "1ILK feM, vy =

rn(o

. . , - 1 2 1 2 2
=3 _= _=
Aevt, my Tiietko KYvi Mizki=3, E, =M Vg =3 mr o
1
2

., ] 1
3 _1 2 _1 2 2
m, frekd Kya Mizki3, E, =5my v, =5 My 0
., ] 1 1
3 —= 2_= 2 2
My fiielkd KYvi Mizk , Eq =5MgV3 =5 M3 30

ity KU 1 2 _1 2 2
3 - = —=
m, Fiierko KYvi Mizk VEp =5 MV =5 Mo
s omgMe EMZk3, E=E) +Ey +Eg + +E,

1 1 1
Emzrzzw2 +§m3r320)2+ .................. +5m r 2 2

=]
H
o
H
e
+

032 [m1 rl2 +m, r22 +my r32 Forrn +m,r

e
N
M
3
=
—-N
Ly |
@
—
=1
O
\g|
2
-
=
=
Q
o
@D
&0
=
O

NI, Nl NI N

e
N
—~
¢
(2}
~

GLitb, 1=Zm, r2i =m r21 +m, r22 +ms, r23 F o, +my r2n ; GIK Rozii awgK etj

msAv t tKib NybiZ “p e zth AmsL™ e KYvi mgbiq MVZ, Nyb AY t IK Z¢ i ciZ'Kili
“HZieM | Fil _Ydiji mgiotK H Nyb Affli mitciql e Wi RozZii aigK etj |
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D iniY 3
5 KL FEii PIKvi PUMIZi e'vmva 0.5 1gUri | PikulUi tKSIYK teM 31.4 tiWgib/tm: | Drvi MiZ
ki= 1bYq Ki'b]

mgvavb: GLvtb,
ali, RozZvi aigk =1 m =5 1K jiMig
Avgiv Rub, k=0.51gUi
| =mk2
= 5x (0.5)2 KL jiMg-1gUri®
= 5x 0.25 IKL jiMig-igUvi®
= 1.25 1K} jMig-igUri®

Aveni GLvtb,
Aigiv ciB, o = 31.4 tiWqvb/tm:

MiZki3, E :% lm2

1 .
E =3 x1.25x (31.4)2 Ry
= 0.625x987 RY

= 616.87 Ry

5.1.3 PUMIZI e'vmia (Radius of Gyration)

Awgiv Rib, RoZii &gK, 1=2m, r2i
GLb hi” mgM e Wi fi M ng Ges e wi ma( Fi Nythi A 1 1K k “HZ 1K FZ AiQ eij
aiv hig Zingj 1==m, 1% = Mk2

k tK PMIZi e"vmva etj |
AZGe, N¥iqgib tKvb “p e & Fi hi™ GKU 1bi" 6 1ie>"§Z tKy"xFZ et aiv hig hiZz GKIU 1bi”6
Nyb AT miicty] H tK:vFZ e KYii RoZii &gk GKB Al mitctq mgM “p e & RoZii

aigtKi mgwb ng| Zinij Hibi'd A 1 1K i Wi ~#ZiK PUMIZi e'mia efj| M.K.S ev S.I.
CXIZ{Z PuMiZi emitai GKK 1 ""iINT GKK GKBJ
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mvimstq[c

TKSYK feMt eEvKii ct_ N¥iggib Kb e KYi GKK mgiq ejEi tKb™ th tKiY Dreb Kii ZiK ez
KYuUi TKIYK teM eij |

"HILK teM = tK3YK teM x efEi eimia|

RozZii &gK t whi"o AT mitctql Nwggb fKib e I ciZ'Kil KYvi Fi Ges N¥b AY niZ
KYi uji ~#Zi etMi _Ydiji mgioiK H e 2 RoZvi aigK etj|

KSGYK FiteM = e tKSYK FiteM e wi Rozvi &gk I TKSYK feiMi _Ydiji mgib|

ciqRbig mgiKiY
1] RoZii &gK t 1 =Em;r,2

2] tKSYK FitetMi gib (eFxg MiZi t914T) t L=mvr = mrle
3] tKSYK FiteM I Rozvi &giKi gta” malK t L= lo

4] Ntb MZKS tE=3 107
5] Rozii &gK I PUMIZi evmital gia” malK t 1 =MK?2

K. ciViET gF b
mVK DEfii cik WK 1Py (\) 1°b]

1. tKOYK tetMi mgiKiYiU wbiPi tKibiU?

V tKOYK ~#Z V o
(K) tKSYK teM = T (L) tKSYK feM = tKSYK “#Z x mgq
, _ hilLK teM , __ Ingq
(M) tKSYK teM = 94 (N) TKSIYK teM = KWK iz
2. "iLK tetMi mgiKiY ibiPi tKibiU?
. _ tKAIYK teM . o .
(K) "IILK teM = eIkl e (L) "TILK feM = tKSIYK feM x efEi eimia
. . ] tKOYK ~#Z
(M) "iiLK teM = ejEi evmia x mgq (N) kLK feM = el ema

3. M.K.S cxIZ{Z Rozii &igiKi GKK ibiPi tKibiU?
(K) N m? (L) kg-cm?
(M) gm. cm? (N) kg. m?
4. “TILK MZi 19T Ftii th FigKv TKSbK MiZi t91£T ibtPi tKvoi tm FgKi?

(K) Aigzb (L) FiteM
(M) Rozyi aigk (N) IRb
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L. msifIR ck
1] msAvijLi
(K) tKSYK teM, (L) tKSYK FiteM, (M) Rozvi &gk, (N) PUMIZi eimial
2] tKSYK tetMi iwkgyjv ibYq Ki‘b|
3| "BLK feM 1 tKSYK teiMi gia” modK 1K?
4] tKSYK tetMi GKK IK?
5] tKSYK FiteM I Rozvi &giKi gta” matK vjLig|

M. MuYiZK ck

1] 41g. e'mia 1erkd GKIU efvKii ci GKiU Mior NoUig 50 IKtigt tetM PJiQ| Gii tKSYK teM
IbYq Ki'b]

2] mi I cy exi "#Z 9.3 x 107 gBj | cy_ex mthi Puin K efvKii ¢t 365 1"th GKeri Nyi
Avm afi ibiq cy_exi TKSYK I "iLK teM ibYq Ki‘b|

3] GKiU nizNioi tmiKU, igibU 1 NoUvi Killvi "N h_yputg .015m, .0125m 1 .03m | ciZ'tKi
tkl c#Si "iILK teM 1bYq Ki‘b]

4] 10 tKIR il GKU e z4m "“IN'T GKIU nigKv Fril myvi ciS fefa Aci citSi PiiviK
Nyvtbv nij e @i RoZii digk KZ nie?
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cW-2
UK er tgiPo el e'eZb ej (Torque) 1 tKSYK MiZi Rb™ ibDUtbi m¥

DITK

G cW tkil Avcib-

1 070 msAvijLIZ ciiteb

1 UEKi msAvijLiZ criteb]

1 TKOYK MiZi 1914T 1oDUtbi MiZm¥_1j eYbr KitZ ciiteb]

5.2.1. 00 ev Kicj ev hitj (Couple)

B t mgb, mguSivy I recinZgix "W ej hiw GKB e $Z wquiZ by T K iKQW “#Z tiiL
IMQiiZ _viK, Zte Gi™ifK &8 hv hitj etj|

gib Kii, tKib GKiU e T A | B i 1Z ~WU mgib,

mgiSivy | ieciiZgi ej ipauiZ| msAwbgti, ej P
Wbt mg KiiQ] &0 moi dij e @ mighie vq
bv 1 1K N¥bi my Kii| ej@iqi nugiilvi jo- A B
“#Z1K 0bPi el (arm of the couple) efj | PIT AB d
ntjv oboi e (PT-5-3)]

p

IPT 5.3

Aeii thinZzth tKib GKIU etji gib Ges ej “Wi ga'eZr jo “#Zi _Ydj v #bfi &gk

cligic Kiv ng, mgivs 0h0i AigK = PxAB = pxd .............. (5-3)

0h0i AigK abviZK ev FYWZK niZ citi| b0 wuqi dij e zw™ Nioi Kilii ieciiZ 11K Ngd
Zte gb0i aigkK abiZK ng Avi hi” e @ Nioi Kilv thi'K N§i tmittK N$i Zte @bgi aigk
FYvZK nq|

M.K.S er S.I. cxiZiZ @0 &igiKi GKK N-m Ges giTv ML2T-2]

5.2.2 : UK ev efji &gK (Moment of force or Torque)

tKib 1bi" 6 At mictq] Nywggib tKib e 22 ZiY mdi Rb” #bdi ciqRb Avi G #bgi &igKiK
UK etj] UK ejiZ w6 1"y mictyl N¥biZ tKib e & Dci ch$ ej Ges H i yniZ efji
gl jo ~+ZiK egig|
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ewLv 1 iwkgygy
Augiv Rub, tKvb 1e>™yev AtYTi mictq Nywggib e 2 Dei UK cigiM Kiv ng| Nbiey yA_er AT
niZ \KQy H ej cigM KivB ni"Q UK] UKIK < @riv cKik Kivng]

tKib A9l mitctql tKb etji agK ev UK ejiZ ejli gib 1 AT 1 K efji wuoiilvi jo
“HZi _Ydj eS|

gtb Kii, tKib KYvi Nytbi AT oz|

aii, XOvY Zij th tKib GKW ej Fy muaqr KifQ]
X0y Zj 1 oz Atfli 1Q° we>‘3pAn¢Z Fy etjiipay 1 /
tiLvi Dci ON jo AtKv nijv] (iP1 5.4) N

Z

AZGe, 0z AtTTi mictyl F, etji &gK er UK nie-
t—leON:led ............................... (5-4) 0L v
GLvib jo “#Z ON =d K efji el (arm of the force) F
ejvnqg| >
mgZiis UK = ch e x etji el N
X —~
Pl : 5-4

efji aigK ev UIKi 1"K: UK GKIU tFKUi iwk] Gi GKU 1bi"é Arfgly AdQ] UK tFKUii
Arfgl N¥b Al eivei aivng e I AveZtbi 1K hi” GKiU “1[YveZ K Nwb nq| Zte @ th
1K AMmi ng etji aigK ev UK tmi 1K mugy Kii |

C' st %lD
| o]

DiniY 1
1 1gWi e vetké GKIU PiKvg Rovtby Zvi niZ 5 tKIR Fiii GKiU e & v ifite tSvjviby nijy]
PiKvi AT miictql UK 1bYg Ki'b|

mgvavb:
Avgiv Rub, GLuitb,
UK t =Fxd ch$ej, F = 5x9.8x0.5 1bDUb
= 5x8.8x0.5 Ges etji el :% igUri
= 2.45 1bDUb-igUri
=0.51g.
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N¥¢hi ceYZy

UtKi gb terk nij N¥b terk nq| (5-4) bs mgiKiY niZ t~Lv hig th, &igK ewlii gib AciieizZ
_IKij A vr d AciieiZZ _iKv Ae g N¥b ibFi Kite efji gitbi Dci| GKBfite efji gib A wr
F, a'e _\Kv Ae g N¥b ibFi Kite eiji evii Dci e d Gi Dci (IPT 5-6) | ety i wuqutily hid
N¥b AYIIK 1Q° Kii Zinij d kb nie, GIItT UK kb nie| dij e @ Nyte bv] etji v tily
hi™ Nyb Al A_wr 0zGi mgiSivy ng, Zintj N¥b AtYi jo i iK Ael Z Zj eivei Gi Dcisk
kb' nte] G t91{T1 UK kb nte A_wr e ® Nyte bv] mZivs UIKi gib ej 1 N¥b eilii ga'eZx
tKY® Dcil wbfi Kii] UK efji jo eivei N¥b evdi Dcisk e Nyb evli o elvel eifji
Dcistki mgibgnZK |

M.K.S eV S.I cxiZiZ UtKi GKK Newton-metre(N-m) eV Joule (J),

2 -2

Ges gV = MLT™ x L=ML2T

UK mgini jia

GKB mgq GKiU e Z Dci "B ev ZiZwaK e wuqy Kitj, e @ Nyte bvv 1 _Kie ZvH "B efji
J1a UK @vivibawiZ nq|

aii, A GKIU e Z(PT: 5-6)| hii Dci F, Ges F, ej
IMQiiZ| Fy Ges F, ej c,Kfite e I Dci inqiiZ
Kj €@ 0 Gi PrirtK NjiZ _iKe] \

. Gi

— - - - - ~
F2G| ctife Nioi Kwvi iecixZ v iK Ges F1

cfite Nioi Kwvi 171K N¥b msNiVZ nie]

—~

IP1 5.6

hi™, Fydy > Fydy Ng Zte e @ Nioi Kwvi ieciiZ 1K Nyte| hr Fydy >Fyd, ng Zte
e IU Niol Kwvi 1"1K Nyte Ges hi” F, d, =F; d; nq Zie jida UK kb" nte Ges e & Nyte bi
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5.2.3: IbDUtbi MiZm¥
“HLK MiZi gfzy tKSYK MiZi Rb™1 ibDUtbi wZbiU m¥ itgiQ] m¥_ tjvibiP €L’y Kiv nijv-

c_g mt ewni niZ UK cigM br Kitj, i e z i _Kte Ges N¥biZ e ang-tKSYK teiM NyiZ
_IKte]

€Lt G m¥F RozZvi agiK e L' Kii | v 1Z RozZii Rb” ewni niZ UK ciqM bi Kitj i ie z 1
K] thgb: ~iRvi = UK ctgi by Kitj tLvjyv ~iRvi =mar me mgq tLvjv Ges eU ~iRvi =mar
me mgq eU K|

GLb ai, tKib e #Z UK ctqM Kiv ntjv] mpvognti MiZ RoZii Rb™ N¥biZ e w Ab3Kij afi
Nyte]

WZxq m¥ : tKib e & Dci iuaquiZ UK Zui tKOYK FitetMi crieZibi nifii mgbgnZK Ges UK
th 1™ tK ngr Kt tKSYK FitetMi criezbl H v iK NiU|

ey

Avgiv Rub

tKIYK FiteM L = 1o

. tKOYK FitetMi ciieZibi ni ?j—lt‘
mAbiay,

dL
Tt

ol 1 oc 92
P T Tt

el, toc la [GLvib %—? TKIYK ZiY o]
e, t= kla

GLvtb k GKiU mgibguzK a‘eK| s.1 GKIK k=1
t=la

A_ir UK = RoZii &igK x TKSYK ZiY|

zzyg m¥F: ctZ' K jpuqiggK UiKi mgvb 1 iecixZ cizipgigik UK AiQ|
eil'tai, Al B We tAe Be IDcit, UKcigMKiijBe T Ae zDcimgb |
leciiZ tg UK ctqM Kite|

— —

m¥ Abinay, Ty T g (5-10)
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mvimstq[c

UK = tKib KYvi Dci ch$ ej Ges N¥b Al t_ 1K efji ipquiilva jo "yiZi | YdjiK H Atfi
mitctql UK etj |

T = Fxd
T=la

WIILK MiZi 1911T ej ciqM €232 e & ZiY myp ng bv] GKBFite UK chi by nij tKGYK ZiY
myd ng by|

ciViET g§vgb
mVK DEfii cik UK 1Py (\) 1°b]

1. fKvow Gviv UK eig?
(K) Fa L) 1o
(M) ma (N) La

2. TKSYK ZiY mpi Rb™IK ctqRb?
(K) tKSYK teM (L) RozZyi &igK
(M) UK (N) tKSYK MiZki3|

msif[R DEi ck
1] UK ejiZ K eg?
2] UK I TKSIYK ZitYi gfa” maiK vjLig|
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cW-3
tK>"gipx e, hibenb 1 1v vi ek

DITk"

GB cW kil Avcib-

o “IILK 1 tKSYK MiZi Zjby KitZ ciiteb,

o K gl etji msAvijLIZ ciiteb.

o 1K gl efji mgiKiY 1jLiZ citeb,

o edci_ mBiKj Adtivnid MiZ eYbr KiiZ criteb,

o edKi iv viKser fij jvBb KvZ Kiigu ivLv ng tKb eWL'v KifZ ciiteb]

5.3.1. tKOYK FitetMi msiqly
e £ Dci UK ctq Kiv ntj Gi tKIYK FitetMi criezb NiU| ibDUibi 0Ziq mbipay-

1= =t [ L=lo, 1 a'%aiinigiQ]

GLitb, L= tK4YK FiteM,
Aweli, hi™ t=0nq, Zte-

dL

ot - 0
Awr L=aeK]
mZivs enn’K UtKi jia kb ntj, Nggib e I tKSYK FiteiMi tKib ciiezb ng bv] GIK tKSYK
FiteiMi msiqY m¥ etj|
D wniY: mKvimi mgq fLijvqo hLb tvjbv nfZ Suec t7q ZLb nvZ 1 cv tmiRv cmwiZ Kii| G
mgq RoZvi &igK 1 felk K Ges tK3IYK teM o Kg K| tLijvouil miZ I cv _iiq eyKi
KitQ Aibtj Rozii &igK I Kig hig Ges TKIYK teM o eyx cig| dij tm kib™ KigKevi WMevRx
tLiZ citi] 1o a'e K efj Ggb NiU|

5.3.2: "HLK MiZ 1 N¥b MiZt Zghv
IbtP “TILK I N¥b MiZi Abyic iwkgvjv cvkvenk t Tav niji-

hiILK N¥b

miY, s TKSIYK miY, 0

teM, v TKSIYK teM, o

ZiY, f KK ZiY, a

fi, m RoZii &gk, I
fiteM, mv, p TKSIYK FiteM, L

ej,F UK, ©

BDibU 5 cov# 127



GBP.Gm.im fcg

DwniY 1

1kg Fii GKIU e ZKYitK 0.60m “IN GKiU nvj Ky inkiZ teta ciZ tmtKiU b6 tKb™ i Pwin™ 1K

5 evi Nwibv ntjv] mgvi Dci Uib ibYq Ki |
mgvavb:
Avgiv Rub,
p =mm2
= 1x.6x (31.4)2
=59.158 1bDUb (cvq)

DY 2

GLvib,

i1, m=1kg

emva, r= 0.6m

mgq, T=11tm:

KalisK n=5

- TKSIYK teM o = 27n
= 2x3.14x5 TiWaqib/tm:
=31.4 fiWagvb/tm:

3000 cDU Ftii GKiU tgli Mior 1500 diz e'vmitai GKIU et cf_ NoUig 30 gvBj ~“iZiZ Pjtj

K> 1leghy etj i gib fei Ki'b|

mgvavb:
Avgiv Rub,

2
K g ej F= mTv

= 3000x(44)2
= 3872 cDUij

tKSYK MiZ m¥

GLutb,

fi, m= 3000 ciDE
e’ma, r = 1500 diz
“Z, v =30 giBj/NoUy

30x1760x32
~ 60x60

= 44 di/tm;

di/tm.
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5.3.4 : hibenb 1 1v vi etk

(1) epct_ miBiKy Avtivnii MiZ (Motion of a cyclist along a curved path):

epct  Pjvi mgg mBIKJ Avtivnk mBIKjmn Zvi kixitK tKb i 11K tnijiq t7q| epct  Pjvi
mgq Atk I mBiK:j th 1Ky weghax ej myd ng Zv miBIK jmn AvtinitK 1QUIK td jvii tPOv Kii |
KitRB G tK» reghx ejiK ckigZ Kii epct_ Mizkxy vKvi Rb™ Avtivnk mBIKjmn Zvi KixitK
tKb™ 1 K thijiq g

gtb Ki,
mBiKg mn Avinii Fi =m
mBIKj mn Avtivnii 1Rb = mg
mBIKjJ Adivnii MZ =v
euki evma =r

efbVKvi ¢t PJiZ WKij mBiKj Adivnii th 1K gia etji ciqiRb ng Zvi gib mTVZ | GB eiji
thiMib 1™1Z mBIKJ Avtivnx B@tai minZ 0 TKRY tnij K]

GLvtb mBiKj mn Avtivnki vl 1Ky~ ni"Q 0.

mBiKiji PiKv fgi Dci th e ciqM Kti, figl vecixZ 1K mgeiigY ciZipgr ej cigm
Kii| gtb Kii GB ciZijaqy etji gib R

R-Gi Ab¥igK Dcisk = Rsind, GIU ciqiRbiq 1K™ ghax etji thiib 17q|

R-Gi ©g@ Dcisk =Rcos0, GIU IRibi mgZy 19]v Kti|

2
m
Rsin0 = TV Ges RcosO = mg

mv2
Rsind  r v2
AZGe, RcosO ——mg el, tand = g
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Ve
0 =tan 1rg ........................................ (5-14)
GB mgrKiY t 1K 7Ly hig, mBtKj Avtivid “TILK teM v eo ntj ev ebiKvi ¢t i evmia r tQuU
nij 6 eo nq|

mgxKiY 5-13 niZ e$v hig-

(i) ferk teiM tgio 1biZ nij, teik tnij _VKiZ nie|
(i) ferk edKi iv vq ferk tnij WKiZ nie|

DiniY 3
GKRb mBiKj PijK Nl 15 gBj ~ZiZ PjKvjib 44 diz e'mitai GKIU tgvio etk thq
Tartoi mit_ Zvi AibZ tKib tei Ki‘b|

mgvavb: GLvth,
Aigiv Rub, “NZ, v =15 gBj/NU
2 22 .
tan0 :\r/_g =15x ¢ di/tm:
(22)2 =22 di/tm:
= 44x32 eimia, r =44 diz
.0 =tan'l0.344

(2) epct_ Mwoi MiZ (Motion of a car along a bend road):
moK c_ I fijc_ AtbK mgq edkv _viK| Gme edKi iv viKsev fij JuBibi epzvi tKb™i cik
Aci cik niZ wbPyivLi ng| KviY epct_ Pjvi mgq tKo g etji Afie ng, dij MiZ RoZii
cfite Mo eticiZi ~ UKK eivei tmiRv Pij thiZ Pig hv MwoiK epizii tKb™ 1 tleciniZ 11K
IQUIK tdfj| edkv 1v v ev tijJiBibi epzvi tKb™i cik Aci cik t_tK ibPyiLii e'e wK
eVsIKs etj |
gtb Ki,
PiyKmn Mwoi Fi =m
PvyKmn Mwoi IRb = mg
Mwol ~4Z =v
euki evma =r
Maoi Dci v vi ciZipgiej =R
Ges v uwl AbyigiKi mi_ epzii
TKH 1 171K 6 Kb “Zix KiifQ]
GLvtb PigKmn Mwoi Fvitks™ nt"Q o,
PigKmn fnjvtbv mBiKiji giZv Muoi
Rb" 1~ Litbv hvg th-

2

0 = tan'l ‘r’—g ..................... (5-15)
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Averi 1V v A el tijjBtbi epzii Kb i leciiZ ok hi” tKb™1 ok Afctlv h D'PZig K
Ges v vhi” xcrigh Plov A_ev "W JiBibi gta” “#Z hi” xnq, Zte-

sind = h ............... (5-16)

2 h2
cosf =\/1-sin20 =~ [ 1- X
tand = /\ /xz-hz

D Y

tij JBtbi GKWU edKi evmia 100m Ges JiBibi "B cizZi ga'ezx “#Z ugWi| vFZtii cZ
Afctlv enntii cvZ KZLub DPynij, euniii ciZ tKibijc Pic ciqM bv Kii GKiU tUb 10
igUri/tm: ~4iZ$Z etk 1biZ ciite? [g = 9.8 igWvi/im:2]

mgvavb:
an, 1btYqg D'PZy = h GLvib,
i v2 e /mia, r = 100 igWvi
Agiv Rub, tan@ = < .
9 =g %Z, v =10 1gUvi/im:
__@o2
T100x9.8 T

6 Gi gib 112 et tan0 =sino == tjLi hig]

h
tand = X = 0.1

ev, h=0.1x x
=0.1x 1=0.1ugu

miimstglc
enn’K UtKi Jia kb nij Nvwogib e & tKSYK FitetMi tKib criezb ng b

efVKvi ¢t N¥iggib tKib e & Dci th ej effi tKb i ArfgiL nuav Kti e @iK ebiKvi ¢t
Mizkyxj iviL ZiK 1K gl e efj |
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ciqRbig mgiKiY
2
1] tK ghiej: F :mTv = mo?r.
2| v vi edK mBiKj Pvjbvi mgg Ativnxi biZ tKyY:

2
_ an-1V2
0 =tan g

3| Mwoi 1v v thLvtb tgvo thg tmLvib iv vi AviZ tKiY:

2
_ a1 V5
0 =tan g

ciViET g§vgb
mVK DEfii citk UK Py (V)i b
1. 1K gl etji mgiKiY ibiPi tKibiU?

2

K) F=mo’r L)F:—m?
2

_o- _m

M) F="r N)F—rm2

2. 1V vi edKunBiKJ Pvjvtbvi mgg Avtivnxi biZ tKYi gib ibiPi tKvbiU?

2 2
—cin 1V
K) 6 =sin-1 = L) 6=tan =
M) 6= cos L L% N) 6= tan" L%
v v
msiqI3 ck

1] tKSYK FitetMi IbZ"zvi m¥ eYor 1 cgiY Ki'b|
2| 1Ky gl ej KitK efj? Gi gib KZ? Arfja ZiY KitK etj?
3] etKi gk v viKsev tij jvBb KiZ Kti hzZvi Kivng tKb?

tKSYK MiZ m¥
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cW-4
RoZyi aigk

DITK
G cW tkil Aicib
o Rozii agiKi Zirch 'Ly KitZ criteb,

o Rozii agiKi jo Afimg#ni Deev” cgY KiiZ criteb,
o Rozi agiKi mgiSivj Afmgtni Deev™™ cgWY KitZ citebl]

5.4.1 : Rozii &gtKi Zirch
(1) “TLK MZi 19T Pjgib e & "iiLK FiteM = FixteM = Mv
N¥o MiZi 11T e & tKOYK FiteM = RoZyi &igK x tKIYK feM = 1o
(i) "TLK MZi t914T e I "iilLK MiZki3 :% x Fi x (LK teM)2 = % mv2
N¥b MZi 1T € TKIYK MZKi® = 3 x RoZii &igK x (IKIYK fel)2 = 2 102
(i) HILK MiZi 19747 "TILK ZiYi Drmej Ges ej = Fi x ZiY = ma
KSYK MiZi 191£T tKSYK ZitYi Drm UK Ges UK = RoZyi &igK x tKSYK ZiY = lo

mgivs “HILK MiZi 19111 e & Ftii th figky, TKSYK MiZi t91{T RoZvi &giKi tm FigKy] Averi
“HLK MiZi 19T ej thgb ZiY mp Kii, TKSYK MiZi 191£T UK tZgib tKIYK ZiY mg Kii|

5.4.2: RozZyi avgiKi Deev™

RoZii &igK mspwd "W Deer™™ i1giQ: G, i1j nt"Q-
(K) jo Al mg#ni Dcev™™

(L) mgvSivy Al mg#ni Deev™

tKib GKIU AT mifctq tKib e & Rozvi &gK Ribv yKij GB Dccv™@igi minith™ mniR H
Atfli mit_ jo evmgiSivj Ab” th tKib AY micty] e @i RoZvi aigK ibYq Kiv mae
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(K) jo Avimg#ni Dcei™” t tKib myg mgZj cviZi Zij ci Ui jofie Aer Z "W AL
mictq ciZiVi RozZvi &gKetqi mgid AT “BVi 1Q° 1e Y2 AsKZ jo A micty cizi
RoZyi aigiKi mgib]

aii, tKib myg ciZi mgztj ci Gi jofie
Ael Z "W A ox Ges oY Gi miciq ciZi
RoZii &gK h_ypig Ix I Iy] H ciHZ Aei Z Ges
GB "B Alfli Q" 1 $Z AsKZ jo Oz eiwei
ciZi RoZii &igK 1z ntj Ix+ly= Iz

PT 5.9

cgY t mgZj cZi Dci P GKIU 1> yGes P iev $Z m Fiii GKiU KYv Aei Z| Pie’y “#Z OX
Ges OY niZ h yuig x Ges y.

Aeii OZAf niZrPiey #z

GLb oz A mitctl e Wi RozZii aigk

Iz :2m22
=sm(x2+y2), [22 = x2+y?]

:me2

2

FEMY2 ()
IKSz =mx :IXGeSZmy2 =ly
AZGe mgiKiY (i) niZ ciB-
L=l # 1 e, (5-18)

zZ x 'y
Dcev iU cgwYZ nj |

(L) mgiSivj Afmg#ni Dcey 't th tKib AYl mitciq] GKIU mgZj cviZi RozZii &gk H Affi

moSivj Ges ciZi Fiitko"Migr Aci GKIU AYl miciq ciZi RozZii aigK Ges AIfiqi
ASeZr “#Zi eM I citzZi il ,Ydj GB “Biqi mgidi mgib|

ain, AB AY mvictf M i1 GKU ciZjv mgZj A C
citZi RozZii augk 1. <
CD ATl AB Atli mgvSivy Ges citZi Fuitko ™ Migy|
Arevi cD AT mitctq cizi Rozii &gk G | AB
I CD Af[0iqi ga'eZr “#Z h

cgY KitZ nie th, 1= 15 +Mh2
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cgb tai, ozl my, my, my ... m, BZW AmsL" e KYii mgbtq MVZ Ges CD ATl 1_iK
KY i " #Z Vg, g %o, Xg e Xn

AB Afi m¢ct m, Fiii KYii RoZii &igK-
= mj (x,+h)% = m, xi +my h% +2m x; h
GKB fite AB AT miictql m, Ftii KYi RozZii aigk
= mg xg +m, h2 + 2m2 Xy h
m, Fii KYii RoZii &igK
= mg xé +mg h? + 2mg xgh BZ'W" |
AB Affli mictT ciZWi RoZvi &gK I hv my, m,, m, BZ'w™ KYi_vji RoZii &gk, uji
mgidi mgwb|
o mm 2 2 2 2 2 2
Sol= myXq +m1h + 2m1x1h + My, + m2h + 2m2x2h + MaXa + Mg h® + 2m3x3h o
= Ymx? + h? Tm + 2hEmx

GLitb Zmx, CD Al mitctql mgM cvzii Ftii aigk| 1KSzthinZzcD AU Fitko™Migr miZivs
Zmx=0

Al Xm=M | G =Smx? .

Dcev iU cgwYZ nj |

mvi mst9c
“HLK MiZi 19141 e & i th figKy, tKSYK MiZi 19111 Rozvi &giKi tm FigKy|
WIILK MiZi t91HT eJ “TILK ZiY myp Kii, GKBFite TKSYK MiZi T91£T UK tKOYK ZiY mp Kti|

tKib myg mgZj cZi ztj ci Ui jofite Aev Z "W ALYi micty cizili RoZii aigKgtgi
mgid H “\ALYi 1071 "$Z AsIKZ jo A micty] cvzZli RoZii &vgiKi mgib|

th tKib Al mitctql GKIU mgZj citZi RozZii aigkK H Atf[i mgvSivj Ges citZi Fritko™ Mg
Aci GKIU AT mitctq ciZi Rozii agK Ges AYItqi ASeZx “#Zi eM 1 cizZi fiii
.Ydiji mgioi mgib|

ciqiRbig mgiKiY

1] jo Afimg#ai Deov™™ tiz = Ix+ly
2| mgySivj Afimg#ai Deci™'t | = Ig+Mh2
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D niY-4
GKIU ciZjv myg efiKvi PIKIZi Fi M 1 ema r, PIKIZi Ztji o K Ges tKo™Mige GKiU
Atli mitctq] PIKiZwWi Rozvi &gk ibYq Ki‘b|

mgvavb

alv hiK, PQR GKIU PIKiZ] Gi tKy" O] XOY tiLuU PiKiZi Dci ju| PKizZiU Xoy AYl

miictq N¥Ylg]

PiKiZWi 11Tdj = nr2

- GKK 19T dtji Fi =
r

c_tg, x e'mia 1etké PIKIZiUi GKIU 11z Astki &gk

bYq Kiv hiK]|

AskiUi 1e Vi = dx
AskiUi 191Tdj = 2mx.dx

Askili Fi = 27xdx x =

nrz
:% XX e (l) Y
r _
Pl 5.11
aiv hiK, Xoy Atfli mictql 91z Astki RozZii &igK = d
- di=fi x (C#2)2= % xdx x x2 = % 53 X oo @)
r r

(2) bs mgiKitYi DFg cK mgiKjb Kitj mgM PKKiZii Rozvi aigk cilgy hite|
mg ivs PIKIZIUT RoZvi &gk,
r
2M 4 A
1= fdl :L—Z x3 dx [ PIKIZW x=0 Ges x=r migi gta" ie”Z]

0
_2MT 3 M2
—rzfde—Z
0
Mr2
[Dt 5]

DoiniY 5

GKIU cvZjv myg ebiKvi PKIZi Fi M 1 e'mia r] th tKib GKIU evimi micty] PIKiZi
RoZii &igK 1bYq Ki‘b|

mgvavb: aiv hik, ADBC GKiU PiKiZ] AB Gi GKiU e'vm|

PIKiZ AB miictq N¥o9lg]|
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alv hik,
AB e'im Gi micty] RozZii aigKk =1 ...... (1)

CD eim Gi Ab" GKWU evimi Ges CD_LAB. PiKiZiU
myg ZiB th tKib e'm mdctql Gi RoZii aigK = |

. CD mitctq ROZvi &igK = Lo (2)
O PiKizi 1Ky | XOv tiLlwU PiKiziUi Dci joa

aiv hiK, Xoy mitct] PIKiZili RoZii &gk = /

Arfja AY Dcev™ Abingy,

/= 141
ev, =1
/
IS VT O R ¥ N
el, =5 == [~ 1 == ,4 bs D wn1Y ~0e7
2
= Mr
DE|.—4

K. citWEi g 'igb

mVK DEfii cik WK 1Py (\) 1°b]
1. jo Afimgini Deevt™ 1 mgrKiY ibiPi tKibiu?

IX
(K) 1, =1+, L1,=y
(M) 1=1g +Mh? N1, =1, x 1y

2. mgiSivy Afimgini Deet™ 1 mgrKiY ibiPi tKvbiu?

(K1, =1y x 1, (L) 1= 1g +Mn?
(M) 1= 15 x Mn2 (N1 =1+ 15
L. msiqI ck

1] Rozii awgiKi Zirch ijLig|
2] jo Afimg#ni Dcev™ W ijLip]
3] mgvSivy Afimg#ni Deev U L]

BDibU 5

ci_ieAb

IPT 5.16
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1IPbigK ck

1] (K) tK3IYK teM KitK etj?
(L) TKSIYK teiMi fukgvgyv 1 ™K 1bYg Ki‘b]
(M) tKSYK teM 1 “iiLK feiMi gfa” maiK ~icb Ki'b]

2] (K) tKSYK FiteM ev FiteiMi &giKi msAvijLi
(L) Rozii aigK KitK etj?
(M) GKWU v i AT Pviv 1K N¥iggib GKIU “p e TKSYK FiteiMi Rb™ inkgijv cizer™b
Ki'b|
(N) N¥ggh e & MiZk2i mgiKiY ciZer'b Kii Rozii &gk | PUMIZi e'midai gia®
madK ich Ki'b|

3] 1bDUtbi MiZm¥_vj €LV Ki'b|

4] (K) efiKvi ct_ mg-"*Z{Z Pjgib tKib mBIKj Avtivnk Zvi Kini efEd Kb i 171K tnijig
t~q tKb? €LV Ki'b]
(L) ey iv vi esIKs-Gi 1K ciqiRb? fgWiMwoi iv vi edK ciqiRbig AbiZ tKvY 1bYq
Ki‘b|

5] RozZii aigK mspus Deer™™ “wiieeZ 1 €Ly Ki‘h|

6] 1K gl ej KK etj] m Ftii GKiU e zr e'mitai GKIU efiKii ¢t v mg™4iZiZ NytQ|
2
cgb Ki'b th, F:mTV |
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