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s fam (Kepler’'s Laws)
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e Afvaeh TeearsRyumTen fgama (Newton's universal law of gravitation)

T T et o et fem e S =Jeaa e Afvae TecaTsyuren faewd Area. A
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T 1600 T T 9T TEfS TRIeh! SR 31 TToey WCINIERT Hea-id
UM SR & AT T 1601 HEY ThI SR AT SR EHh T Al
R AT T ScaT TSI (T TIUTas ) Fav[d FHe shivamd 31Tal. SiTe
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(Uniform circular motion/Effect of centripetal force)
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G2l & Ut (Earth’s gravitational acceleration)

geef} fo=a STacsiel Hel I Tecd 1 9 Sge hid. Sedl gu=aT TSI el JEqer Sg
Bl ITECCAT FeTed TE ool Bid. AT FETHER qeaft=an Tecd ™ Saedd! a&qs vl gid. I
gl Teca TatoT FEUIAT 9 d ‘g AT & HEIUT Jd. 0T 8 Teh |Gy UM 318, = Toca
T feum, foea oo™ ST M, geei=a shgTehe Favil farfasars feeia e,

o 1. Yl TecaTeRy Ul FHd L A el 378 7
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AT TS0 geefi=aT hgTIREd r STAUE THeAT m TEGHHTAT e Teca ™ 5 (F)
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r’ TSSHTTTERIE g = Hodl @Ie TS0l 378,
g= GRIZ/[ ............. (6) g = S Teheh m /52 TR, I FgqaH 6 x 10% kg 7 for=ht o
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6.67x 107" x 6 x 10* )
g = = 0.7 T M/ S e s (7)
(6.4 x 10°)?
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g’ = YT BV Seel

. YR TS HITTERIA Jaet : JeaT=aT TSR ¥4 [Geh1vlt o o 7o S| 3T i ? ATl Ik
TEY 3T 3718 ATl HRUT 3T hl LT SRR UV AT ATal. FeU fr=a TeaHTTTeiel SiTerTes=n
fergel qRAT=AT hg Il 3TeR T T Toig =l SAMIE N Sigatd 318 . el Tard : Widd fthid STeeTshion
T TR Yasiaes UTeT 9uel 3118 9 foyageara Uiel Bk o1e. s1efa e B garsaes sl
T foagcdTsaes S 3118, 7V g = oo YaTel faid SIed Fgurst 9.832m /5?3718 9 d¥fd foayagearhs
ST ST HET S B1d SI1d. [Iyagearer g < Jod Faid Al T{Ursl 9.78 m/s? 3TTR.

q. IAIER TG ¢ YLl TSWRTI=AT o ST AT feigel haTqTer= 3Tt ared SATd o FHieRt ()
THTON g < {od HHT BId SI1d. Je=aT TS HITTTE S 3ot geai=an Bsa=al ga-d @d hH! THead
IS g AL BV G 3TeT 3TE!. IS, Jealt=il BIsAT 6400 km 3172, Jeafi=a TS qH IR
10 km e ISum=a fommTe! geafi=a shgMma= 37X 6400 km TR 6410 km Tid Ieeame g
=T Y ATd BV SC 0% STl T STTI07 Sieg] TETe i ST fr=r shial degl Jeai=a
IESHTTITE T =T S B0 g Aefidl see fo=miia =ame ammdl. et faferse I<fiamet g =
HeATd BIVTR S @Teie dercand foet 3TTed.
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T geateat T HRTIRE 3t (km) g (m/s?)
YA JSSHTT (FTHT) 0 9.81
13T ToalEe 8.8 9.8
ArHafHd $R el gatfies 3 36.6 9.77
A3 AT HeTT 400 8.7
qAUTAAY] IUTETH! hell 35700 0.225
g’ S AT ST g See

. WICHIER FGe : =1 7Td 31 FHAHT CEId ¢ < Jod Fead Tad. FHIe (5) 0efid r = e
St B1d ST F ATIIR g o Yool Aeh g ol T 9% Y2 ShaTal Saes NeTed STl aEqal
T S0 I BT Jeft= WiTe! it grdl. Teurrd auientyr (5) HE aTRel S M = gt
FEAd. AT Teh{d TR FeU[T JeaT=a1 377d ATd AT @I JaR g o Jod hHl 8id .

C %ﬁmm) 1. Gf=AT 3T SATAHT TeeaTehy Ul ST [GRId h1al THich Tod ol ?
~/ 2. YT hgTa g = e fehell 318 ?

Tk 8 9 SUIE AT SEGHM o ST ATeTesIT ST8ATd o HHeRtoT (6) SHTO el TS HITTaiet
g < ed & AT 3TEd. g e 9 & YT ecd 19 Seired] Ueh WSaIR STEd. AT STl
ST 90 ATTEA JeafueT JgTeR HETie S 39 381 7T Sehdl.
&AM g g9 (Mass and Weight)
TEIAH : HIVCATE] T TEGHM FEUS AW ITEIed] Gead=aTe W9 8. ATl S| Teheh fohalliin
313 TEHM &1 STIC TR TR, T Yo WIohe TG T8, GH=A1 TETe TEEeEd e 1ed
SGeTd ATg! . =S Uiged HEHTTER SEquH § Sqedl ST TUTTcHe HTY 378, FgUIel aqHT fodeh
ST foideha Secagl ST,
TN : TETCH] Sl Yol ST Tecd S SThNG id T STell doid 3T FgUIard. m aEqHe
I Sqadiel Jeafe Tecd ™ 5a (F) THieRtn (4) o9&,
SoTH, W=F=mg ........ (g= GRE/I )

5 g I FHA T S Teheh = 312, T8 a9 § 9 STHeAM df Teh Ffew Wit 37, =1
Tt feem geefi=a shgTehe 318, ¢ = Yo Ticbiche ARG THCATHE T aoial THTSHIY Seerd,
U7 foiel SEqHT BT Te TSR ThEH 37,

( ﬁﬁmﬁawwwww‘w’a‘a@ﬂ’maﬁﬁaﬁmaww\
oM B kg e TEUS SEqUHTSAT UehehTd HISTdl. g Segl 39Ul ‘Tsfle 9o 75 kg 3R o
I WG FEUTdT ol 39Ul TSiiare g JiTd 19al. 75 kg TEGHMIER Sae Teca i o
I BId dae TS a9 3R’ 3T Tl AT 3T8d. Tsfiad i 75 kg T8
gefleR @R IS F = mg = 75X 9.8 = 735 N 316d. 1 kg IEGHEM a9 1 x 9.8 = 9.8 N 374d.
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1. geefi=a qEavHTIITR 3 Teme qHe oo fEor Trete w17

2. GES gl Teht 39 RrEier 3 1. gedfi=an shTad qH 3T
( SRR ) 2R AT A I fohet 378 ?
IGTET mmwﬁ%wg%ﬁaWSONaﬁaaﬁ@a?ﬁ%Wﬁﬁﬁaﬁa?
(SIgT TEGAT qeefi=a TEgHHT=AT —— 81 qzm%ataﬁ?ﬁwg%ﬁ—mﬁ@—m 72 AR.)

feeredt wfed -
q%ﬁaﬂaam TS0N,

geE=a (R) 9 =igrea (R ) B qomied, Ri =3.7
TS 1 SeKiT= FTEGHH m kg 3R,
mGM 750R
— — — E

geefferie fiel a9 = m g = 750 = R MG (i)

. mGM
SR Fgrediel a9 = R A

750R2 GM R? 1

GHIRLT (1) 996, = Mo Ly M- 2y —

(i) M ) X R 750 R Ve 750 x (3.7) Xg7=126.8N

=IgTeriet oo Yefleiel SSiT=a Secssiees Ush WSOI 378, e =geiiel a9 U0 m g
(g, TVl FGTad el ™ cooT) 378 forg Sl FeTel wgaet ool  Jealfericl cauTret Ush Weaiel
AT,

A wrém o weten? ) N
& oigdl (Gravitational waves)

TUAT TS ZTeheaTeR TR ATatl FHEToT BT, 8= Uehl Qe Qlval 2leh 9% BTeTfoicaTd cratat
Tl w0 BT 2 JRel difeet STeeTel. JehTRT &1 SEiiel Ush JehIel qlT 3178, TE Torgelageehial auT
318 TUTATd. 7T foRton, & foRton, SAfria fotor, STee fortur, FaEHaeT 9 EIsTl T § §d foeed
Fech AT fIfi= JehR 31TRd. TTTefi aq g T Scafold shidld o AT AT ITHTNEIR
T TR L. fervamarggeret Squt Aifeedt sTeTen A dediqane el R,

Tocd 1 TEd BT STTE} STes=IT STl el SATd. AT STahI¥ hiBTaiicl Tadl 3T Taee 3118,
=1 SATEqcaT= STRIAT TETers+ 1916 HEd Jdac gidl. g el Y &1 STHeAH =T e
U HI A T TEGHYT SN Seiedl Tocdd dgi-l MEumane! Ieast SAfae
Haeid Iuehtul faenf¥d shefl 31Rd. Imed LIGO (Laser Interferometric Gravitational Wave
Observatory) 8 Tg@ 3117, I T 2016 TEA SATETETET=AT WTfehaT=al Siek 100 Iui-t @ief
BTG AV Tocd 1 Tl Y ATae 3772, IT INETd A TG A0ie ATe 372, AT
C?ﬁﬂTﬂEo\' Torvam=ht et firesfervamean wsh et At et smen o1mR. y
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e Uad (Free fall)

Teh g SIS BIATd &R, TATaR hIvTehIVIdT et Yot Bid 372 7 ATaT
e TS §o&d WG &1, TreTall ¥ Tesal 7 Irel gt feedmat o geTeR
SHIVTA T T ST ?

9l Tecd ST TSl TR YIH Bl @ ATl "G TR, ST9T ¢S graTd. giere
AT S 7 St T B . g 39U BT fereedr fesia afrad steiel siet et Fgferd sid
BId 9 1 TS FEoR BIaT. 19T BTaTH 9 fCeaTeR eTar shdcs Tocd ¥ §c1 Y3 ald ST e
JHTEH T e GTeft TST. egl TETE! T hdes Tecd [ Seedl THTE TIqHH S at o1 Tt
o I TEUTATd. TEUTS! SeTe o Uad aid. Jad dadTa TR 9 S STHdl 9 HIAER Teee
TGS T dTed STdl. Jeafteak Jad qa-TAT dedt gaeil BIoT=aT SyuIes S Tdienl foiy gial 9
TESR TG ScTal 1 hid. FEUT @1 AU Yo UaH 8 §ad 81 WIehd ATal. o shaes (Hatdrad e
3R

’Wwwaﬁﬁmwéﬂawwwﬁ T == HefieRtol aTaeA
TG ITehall. Jord TAHTETS! caIlul § g 318 o ST o u I ST & AT U & e iehTol G erswTor

v=gt Tl T BheholodT Sl T XA hdHl g o ol g Uasl — g &

AT SHIT AT Tl ool g A=t foeed feie o1, g = uftmT qae srdat adt

s=Lop T TS SIS o Sed F&d HHl B STEA!. =g 9 M ITUTE @I hdb

2 9= Tecd STl STETETe! TiRie ITHaTd. e dal qad uadr
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,( W@Hm@wg@w?) N

g TaRicl Tehl TR g < ol e aEq@Td! TohaHT 3THd. FeUd HacaTa! G 9], Thd
SHiaEd AIgcaTd, ThE dod AR dieeard. e geqaH o St $hoedra!l TureHt=n 3
SHraaiiar T B ATEl. 378 Fgeel J1d i Tfafctetiy gaR 3.9, 1590 Wed geail qummdiel e
T TG Teh TANT hedl. S NS SEqHHT e defie Feheiedl HAIITaE ThTd dedd et
Hisel T d TshI J3d SITH-TaR qgdTd 7 faey shal.

ST Teh TS TS F Teh T SR IATTEA Teh[< d38 Figdd X d Tehi 39 SR GIg=rdT
feua e, foeme gaefl g STEcies Jyuge J S BV Wiaesh Soiied Y8 qiTd 88
GTeh Id o T SR digred. g9 Yo BV §c SIS JeHTIET GU SHH! 3THd J ST
T TeR IO ShI0TH ! USd. AUy ST 81 YA FHatdrd el 318d ¢ 9 gl o
TeHTE S SIHHTER dieeard & g shel 3718,

\a‘aﬁaﬁ?m : https://www.youtube.com/watch ?v=eRNC5kcvINA
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3STE0T 1. T 3 kg SEqOHET AR 125 m
Iefiae @iefl 78T, g A el 10 m/s? 38 318
&, @Ietid Wi el Fial.

(37) S d TS AT e

() St drgraraT et 3

() 3TeaT Iy TTAA A= I

foerett wifgdt : AT FFgEHE = m= 3 kg,
FHTTeiel THYT AR = s = 125 m, A= o =
u=0,c=a=g=10m/s’

(31) YT GE=AT FHIHLOTTSHT

1 2
s=ut +—at
2
1
125=Ot+TXIOxt2=5t2
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tZ___

5
t=35s
SATEIe 5 Teherd SR T,
() == UgeAT HHIHTUTSHIT
IFfaT=v=u+at
=0+ 10x5
=50m/s
ATETATI STHTeR T8 = =T o 50 m/s
3.
(%) TRV Se3El AT 9 = t = %z 2.5s
T I3 ATRA hideied 3T = s

AT GHT FHIHTOTTSHTON

1 2
s=ut +—at
2

1
s=0 +2—10 x (2.5)>  =31.25m.

] d3T AGIA=E ] It
=125-31.25 =93.75m

3GTEN0T 2. Th &= =g a heher1 A al 4.05 m
I A A @Tell ATl e EaTdrE o
fohelt g1 ? wTen Wielt Jvar R fohd) 9w
AR ? g I qed 10 m/s?.

e wifg :

AT R SATAHT 3™ T, v = 0

g IR hetel 3T, s = 4.05 m

JgA @, a = - g=-10m/s>

e fag=a geteRToTTsET

vv=u'+2as

0=u*+2(-10)x4.05

Sour=81

U=9m/s SgAT JARA=TST = 9 m/s

SATAT STTIT =g Wt AT TohT S AT,
FAS I, W t JB @rell al. AT =gl
IR T = 0 m /s, I IR shelel M
= 4.05m I <A1 AT I AT 0T ThT @i
UM,
a=g=10m/s%.

s=ut +—at?
2

1
4.05=0 +2—10 t2

t=0.95s

T Wt A 0.9 Tehe AN, AT S
IR foaderm 9o Amld.

AT AT TRIT 9ed = 2 X 0.9 = 1.8 s

AT THCAThNUTTAT FHEHTSIHTO 37{4eh SgquT STETIeal T

( Gﬂt‘sﬁﬁﬂﬂ?ﬂ) Y2 Tece1a oct 371k 3T, T ot o] ot TEqAT STCIeT g

3Afereh AT Wiel! ol 9ed 181 ?

il



Tt feafast 3t (Gravitational potential energy)

Tfiet $ared 21T fefas Seteeget et Bat. aeqean fafirse feurdiges fohar wermges St
Sl AT ST, T feufas et wgurard. € Sl HIuE ST § JSWRTIR ! 3o aeedrd
ft STed ST AT Hfge SATIT Eaeh 3R, m TEgHH STHeT & Jeuf =T TS HTITHTET h Taea SeeX
JTETCT TEq Teca 1 feufas St mgh 318 o Y=o TSwFTIER ot I 318 379 790 e ot
Bd. h ¥ 7o geali=an foso=a gaqd orTdl il TEaMT g 3 Jod Y R 9% vrehal 9 a'id ¥
(mgh) ITTE Sehdl. TG h = Jod AT FHAMT g = Hod IATIH HH B A1d. T%q G 314
TSR STEAMT g = oo Y[ 3T9d d THeR Y= Teca ¥ 9 hid hild ATal. ATed 2 S o™
feurfast 1t S w0 S7feh A1 3T, STUTd ST Te it STHead feufast el g st s1erfa
ERROKISTASITE

T g1 ISHTITRT h IR SamT for=ht Tecea feufast et —GM—m TAE! T ST,

3% M 9 R 7 1A g2 oA o frsa e
gfeam (Escape velocity)

<Ig SN Shehe ATl AT 97 SHHT BId 1A 9 7 YT TecaTehyuyes &0 § A0 dTfgel. Teh
Taferse Ifiar ST = o S Bidl 9 9Yd 1 @Telt 9g ARTAl. T ShHTe 39l e ST S
AT ITEA. == o= FefieRtomsHoT,
vi=ut+2as
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SL0=u+2(-g)s R ﬁiiﬁwﬁ:szu—g)

TR g e o fordent Sired fordent <ig STed <ol STSet. &Il 1o TEurs GeaTcii= o
TorenT atferen 3Tee fdeh! ST 1 =ig J2T=AT STTRNUTET iehI S Sehdl o TIdehl ST o T3 Iehd.

TN S TIECATIHTY ¢ < Hodl {YSa I SHIFHR HHl Bid SITd. TeUH IATa IedTer Hgaiid
gl STSRYUT SHHT B1d. HATIV g AT o JTead Tl aX i STUehITEh 39 A5 9 Teh (I1ee
STRY A 3THT A hl 1 AT S hehorall =g IR T=AT Tocad STTHRNUITER HId & bl 9 I T
geefiaR TSR ATE. STRY ST A1 fafdse goure gfadem (v ) TeUrArd, SR0T AT S SR Hehate!

esc

& gl Toce i STTRNUITIRET Ha 81 Iohel. HfdaTT=! FF ST SHell &= fHerd ared
JETSIHTUT Sl Sehdll.

TR GfaaTTuael STEeiet!, Jeai=a JESHTIIRIT TXed aX SR o Joef =T TecaTehy v
o B, TEcaTehNUITe S ST SiTiedl STEAUTdTd STHed d §a 3T+ SAatatd 3 gid. T8
FEAT AT AT T BIVATETS! T TS ST AT TEUTS 9] 3T ST AT R Figat.
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1 . - GMm_ ISR Hg TEqEE 9 B o 7.34 x
2" R 102 kg 9 1.74 x 10° m 3718, Fgredia gfemam
, _  2GM 1.

R foerett mifgd : <= avgaH M = 7.34 x 10%
i 2 GM kg, @ BSAMTR = 1.74x10°m @
B R G =6.67x 10" Nm?/kg

=\/2gR

_\ [20m
=\[(2x9.8x6.4x10°  =11.2km/s  FEAM=VE N\ [

WWWWWW = \/2)(6.67)(10'“)(7.34)(1022
SRR ST o gigmEme sttt 1.74x 10°
3TEY AW T, SUHEA ol AW Y=

TecaTehNUT I e 3 TRTehe SIS Srehelldd. =2.37km/s =gradiat gfaaem 2.37 km/s.
(( ‘41'@3341%35@%1?1?) .
STAHRIIAA TATGHAT

TR JTH & TEG AT AT 3T CgT Ad. 8 HIMYS BId ? TR JTIRd
TR T8 TG 0¥ g = o I 3THA ATE]. TSR TR g = Yod JeaT=a1 TSHFeRIA
AT gaid s 11% = ! 3THd. s TR I § Iia = SRl T8d. =t
o Toraia ST &) o= & ST Yokl Ta-TaT STaEAYeS 3T8d. AT hardiiet oS
SR o TeeTd geEia ged TEe Tl ATATeR haes Teed 1 Setd S aid STedH d Yo g shild
JTEATA. Hofd Ta-T= 97 Sq= UTEHTeR Taaed T9ea JaTEl, I § e 9% S8 o Jad
U U ITEATd. AT TETE! I gTaTqd ArScaTer Jamem=n dmue ot feor Ted 9 a9
\Wf%smmrﬁ.
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Tecd ToO1 [ Nm?/kg” |@q0i fehgl I TRV I 7
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3. Teh QTS u I 9L theheaTsR h 31 93fa
grEdl 9 Fa @rett Jal. ey wu f
AT I A ST 9 Al
fordepra 9e @reft v AT,

3. HU T g I Yo ITEHH G B W,
THI FE T AHHaeT Agd 0
U T I 8IS I 7 I 7

gl shgTel ‘g’ o Hod I 318 AT

TSR fotat.

ey ®U I, TR qMEET R AR

AT TR YRIHTR A T 3R, SR did

TE 2R 7T SHATE IT= UNTHUERTA

V8 T s

31, S Tehl TG’ Ush o] S m & @l
YUATE 5 Hehe, Td ITEA T 1 Tgadiad
Tcd ool fohef 7
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. wg & = = @ ugn B
il SR, ‘F F TEAA M, AR, T
@ TEEld g 9@ Hed & ugEdd
HeaT=AT 318 318d | @' W aEqaH
fopeft o 7
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3. TH 9 oegaH 9 gedflalid  aee
3TsFH 5 kg 9 49 N 37TRd. SR Fgel g

< Yo YA Ush YSITH A X T
T TEGHN o IS <gTeR Tehd] 318 ?
3SR : 5kg 98.17N

3. THh S heholall a%q 500 i Il
ST, o stRefi o fodt @@ ? @
TEH T T W Qe Juarg et
dB AT ? g = 10 m /s

3R : 100 m/s, 20 s

3. Teh g SHAIaE Wil usdl o 1 Tehard
SfEeR 9redl. g = 10 m/s? 38d @™
ST 3 9 g AT A e dTg T
T fohelt 3T ?

3IcR :5m, 10 m/s

. el 9 =g I IEGHT TFH 6 x 10
kg @ 7.4x10% kg 1T&d d 1 grgmefia
3@ 3.84 x 10° km 3R, T Grameta
Tecd 9 fehd! 318@ ? fooied G = 6.7 x
107" Nm?/kg’.

I :2x10°N
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