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hï m%foaYhl msysá iEu ,CIHhlÈu lsishï fN!;sl rdYshla w¾: ±laúh yelskï" ^tkï tu fN!;sl rdYsh w¾:

úrys; fkdjkjdkï& tu m%foaYh" wod< fN!;sl rdYsfhys lafIa;%hla hehs lshkq ,efí'

• fN!;sl rdYsh ffoYslhla kï wod< lafIa;%h — ffoYsl lafIa;%hla ̃  (vector field) f,io" fN!;sl rdYsh wÈYhla

kï wod< lafIa;%h — wÈY lafIa;%hla ̃  (scalar field) f,io ye¢kafõ'

• fN!;sl rdYsh n,hla jk úg wod< lafIa;%h — n, lafIa;%hla ̃  (force field) f,i ye¢kafõ'

ialkaOhla u; n,hla we;s l< yels m%foaYh .=re;ajdl¾IK lafIa;%hla f,i ye¢kafõ' iEu ialkaOhla wjgu

fujeks lafIa;%hla mj;S'

• .=re;ajdl¾IK lafIa;% n, lafIa;% fõ'

• ialkaO w;r yg.kakd n, .=re;aj n, f,i y÷kajk w;r tajd iEu úgu wdCI_K n, fõ'

• hï ,CIhl .=re;ajdl¾IK lafIa;%hla mj;S±hs fiùug tu ,CIfhys ;enQ l=vd ialkaOhla u; .=re;ajdl¾IK

n,hla fhfoa±hs mÍCIdl, hq;=h'

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

m ialkaOhla u; l%shd lrk .=re;ajdl¾IK n,h F kï"

m F
1 F/m   =  E F = mE E ys tall :  N kg–1

E ys udk :  LT–2

• jia;=jl nr hkq tu jia;=j u; l%shd lrk .=re;ajdl¾IK n,hhs'

lafIa;%hla hkq l=ulao @   (What is a field ?)

.=re;ajdl¾IK lafIa;%h   ( Gravitational field )

.=re;ajdl¾IK lafIa;% ;Sj%;djh ( E )
( Gravitational field intensity )
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.=re;ajdl¾IK n,h hgf;a muKla jia;=jlg wh;a jk ;ajrKhhs'

• F  =  ma  wkqj ;ajrKh hkq tall ialkaOhlg n,h neúka" ́ kEu ,CIhl  E = g  fõ'

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

F  m1 m2

F 

• iudkqmd;sl;ajfha ksh;h jk G, ´kEu ialkaO folla i|yd tlu w.hla .kakd w;r —i¾j;% .=re;ajdl¾IK

ksh;h˜ f,i ye¢kafõ'

G = 6.67 × 10-11 Nm2 kg-2 / m3 kg-1 s-2

[ G ] = L3 M-1 T-2

• ialkaO wiudk jqjo tajd w;r we;s .=re;ajdl¾IK n, iudk fõ'

• tajd w;r we;s ÿr iu. ieie£fïÈ úYd,;ajh l=vd jia;= folla i|yd ksõgkaf.a kshuh fhdok úg —jia;+ka

w;r ÿr˜ f,i fokq ,nk w.h r i|yd wdfoaY l< yelsh'

• tajd w;r we;s ÿr iu. iei£fïÈ l=vd fkdjk jia;= folla i|yd ksõgkaf.a kshuh fhdok úg jia;+ka f.da,Sh

iuñ;sl;djhlska (spherical symmetry) hqla; kï muKla ' r ' f,i jia;+kaf.a cHdñ;sl flakaø w;r ÿr fhÈh

yelsh' tfia fkdjk úg jia;+ka wxY=j,g fjkalr .ekSug fyda f.da,Sh iuñ;sl;djfhka hq;a jia;=j,g

mßj¾;kh lr .ekSug fyda isÿfõ'

.=re;ajc ;ajrKh ( g ) - ( Accelaration due to gravity )

ksõgkaf.a .=re;ajdl¾IK kshuh

( Newton's law of gravitation )

taldldr
j<,a,

wxY=
ud;%Sh

fldgia

} F    
m2m1

FF r 1
r2

m1 m2

r2

F =  G
m1 m2

r2

Wod ( 01.
flakaøfha ;enQ ialkaOh u; l%shd lrk

iïm%hqla; .=re;ajdl¾IK n,h Y=kH fõ'
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02. taldldr  úYd,  f.da,fhka f.da,Sh fldgila bj;a lr we;'

b;sß  fldgi  u.ska  m  u; fhfok  .=re;ajdl¾IK  n,h

fiùfïÈ iïmQ¾K f.da,fhka we;s lrk .=re;ajdl¾IK n,h

fidhd bka l=vd f.da,fhka ̂ bj;a l,& we;s lrk .=re;ajdl¾IK

n,h wvq l, yelsh'

• taldldr l=yr jia;=jla u.ska ta ;=< ;nd we;s fjk;a wxY=jla u; we;s lrk iïm%hqla; .=re;ajdl¾IK n,h Y=kH

fõ'

m

,CIsh ialkaOhla jgd .=re;ajdl¾YK lafIa;% ;Sj%;djfhys úp,kh

( Variation of the gravitational field intensity around a point mass )

f.da,Sh ialkaOhla jgd .=re;ajdl¾IK lafIa;% ;Sj%;djfhys úp,kh

(Variation of the gravitational field intensity around a spherical mass)

• ÿr fo.=K jQ úg E , 1/4 E olajdo" ÿr f;.=K jQ úg

E , 1/9 E  olajdo wd§ jYfhka iS>%fhka wvqfõ'

>k f.da,hl wNHka;rfha úp,kh
^w;HdjYH fkdfõ&

(+)
M

E ER

r

E

r

GM
R2

GM
r2E =         i;H jkafka r  R úg muKs'

GM
R2

r

E r

(+)M
   E ?
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ialkaO lsysmhlska hq;a m%foaYhl hï ,CIhl iïm%hqla; .=re;ajdl¾IK lafIa;% ;Sj%;dj ,nd .ekSug tla tla

ialkaOh u.ska fjk fjku tu ,CIfhys we;s lrk lafIa;% ;Sj%;djhka fidhd tajdfha ffoYsl tl;=j ,nd .; hq;=h'

iïm%hqla; .=re;ajdl¾IK lafIa;% ;Sj%;dj Y=kH jk ,CIH WodiSk ,CIH f,i ye¢kafõ' tjka ,CIj, ;enQ ialkaO

u; n, yg fkd.kS'

fuu p,s;h b,smaidldr jqjo th wdikak jYfhka jD;a; p,s;hla f,i i,lkq ,efí'

fuysÈ .%yf,dfjys wdikak jD;a; p,s;h mj;ajd .ekSug Bg wjYH flakaødNsidß n,h iemfhkafka .%yf,dj iy

iQ¾hhd w;r we;s .=re;ajdl¾IK n,fhks'

• mS = neúka hï .%yf,djl mßN%uK wdj¾: ld,h;a tys lCIfha uOHkH wrh;a okakd úg iQ¾hhdf.a

ialkaOh fiúh yelsh'  ( mS  2 × 1030 kg )

iïm%hqla; .=re;ajdld¾IK lafIa;% ;Sj%;djh

(Resultant gravitational field intensity)

WodiSk ,CI (Neutral points)

iQ¾hhd jgd .%yf,djl p,s;h

(Motion of a planet around the sun)

r

V

mP

mS

4 r3

G T2
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.%yf,djl ialkaOh   ( Mass of a planet )

.%yf,djl >k;ajh   ( Density of a planet )

lD;su pkaøsldj, p,s;h  (Motion of artificial satellites)

.%yf,dj iómfha ksoyia l, l=vd jia;=jla i|yd

F = ma

       = mg ; g  - .%yf,dfõ mDIaGh wi, .=re;ajc ;ajrKh

M  =

• GM =   g R2

iEu úgu pkaøsldjla lCI .; lrkqfha tys lCI;,h .%yf,dfõ flakaøh yryd

hk mßÈh' ^tfia fkdjk mßÈ pkaøsldjla lCI .; l, fkdyels nj Tng

jegfykq we;'&

pkaøsldjg" F = ma

= m

=        r   =

 G M =   g R2 u.ska"

r = ----------- (A)

G M m
R2

M

g m

R

g R2

G



M

R
r

m

v

G M m
r2

v2

r
G M

r
2 r

T( ) 2 G MT

4( ) 1/3

g RT

4
1/3)(
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iEu úgu .%yf,dfjys ksYaÑ; ia:dkhlg by,ska mj;sk mßÈ lCI.; l, pkaøsldjla N+ ia:djr pkaøsldjla f,i

ye|skafõ' pkaøsldjla N+ ia:djr ùu i|yd

---------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------

• (A) ys T, .%yf,dfõ N%uK wdj¾; ld,hg iudk lsÍfuka N+ ia:djr pkaøsldjl lCIfha wrh fidhd .; yelsh'

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

• úNjh wÈY rdYshls

• V ys tall –  J kg–1 , udk – L2 T–2

• wkka;fhys .=re;ajc úNjh Y=kH f,i i,lkq ,efí'

• .=re;aj n, wdl¾IK n, neúka iEu ,CIhlu .=re;ajc úNjh (–) w.hla .kS'

N+ ia:djr pkaøsld ( Geostationary satellites )

.=re;ajdl¾IK úNjh - V   (Gravitational potential )

,CISh ialkaOhla jgd úNj úp,kh

(Variation of the gravitational potential around a point mass)

V   =
– G M

r
1kg

r

V r

M V ?


m
r
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f.da,Sh ialkaOhla jgd úNj úp,kh

(Variation of the gravitational potential around a spherical mass)

ialkaO lsysmhlska hq;a m%foaYhl hï ,CIhl iïm%hqla; úNjh" tla tla ialkaOh u.ska fjk fjku tu ,CIfhys

we;s lrk úNjhkaf.a ùc ftlHhg iudk fõ'

úNjh V jk ia:khl ;enQ m ialkaOhl .=re;ajl¾IK úNj Yla;sh W kï"

W  =  m   V

 J    kg   Jkg-1

m msysá ia:dkfha M u.ska we;s lrk úNjh =  –

m ys .=re;ajdl¾IK úNj Yla;sh =  –     ×  m  - - - - (B)

jeo.;a (-

i;H jYfhkau by; ,eî we;af;a M yd m hk ialkaO foflka iukaú; uq¿ moaO;sfha .=re;ajdl¾IK úNj

Yla;shhs' th m g fldmuKlao yd M g fldmuKlao hkqfjka fjkal, fkdyelsh' tfy;a ialkaO fol

.=re;ajdl¾IKfha n,mEu hgf;a ksoyia l, fyd;a" M g idfmaCIj m b;d l=vd kï" ialkaO fol ióm

ùfuÈ ksoyia jk úNj Yla;sh uq¿ukskau mdfya m ys pd,l Yla;sh f,i úoHdudk jkq we;'

fndfyda wjia:dj,§  – (GM/r) × m  u.ska ,nd fok úNj Yla;sh m ys úNj Yla;sh f,i i,lkq ,nkafka

tneúks'

iïm%hqla; úNjh ̂ úNj wêia:dmk uQ,O¾uh&

(Law of superposition of potential)

.=re;ajdl¾IK úNj Yla;sh

(Gravitational potential energy)

R

V

R R
r

G M
R

–

M

R

r

V ?

1kg



V   =   – r    RG M
r

M

r

m

G M
r

G M
r
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fuysÈ jrlg ialkaO fol ne.ska f.k ̂ wfkla ialkaO ke;ehs i,ld& by; (B) iólrK Ndú;fhka .=re;ajdl¾IK

úNj Yla;Ska fidhd tajdfha ùc ftlH .kq ,efí'

Wod (-

W  =    –              +                  +

W  =  mVB  –  mVA

W  =  m ( VB – VA )

• ud._h l=ula jqjo wdrïNl yd wjidk ,CI tlu kï yd f.k .sh ialkaOh tlu kï by; Yla;s fjkio tlu

fõ'fuh n, lafIa;%hl ixiaÓ;sl .=Kh f,i ye¢kafõ'

• .=re;ajdl¾IK lafIa;%hl ,CIH folla w;r úNj wka;rh hkq tu ,CI fol w;r 1 kg l ialkaOhla f.k

hdfïÈ yqjudre jk Yla;shhs'

• lCI.; pkaøsldjl uqq¿ hdka;%sl Yla;sh (–) w.hla ùfï fN!;sl w¾:h jkafka pkaøsldj i;= pd,l Yla;sh th

.%yf,dfjys wdl¾IKfhka uqojd .ekSug m%udKj;a fkdjk njhs'

ialkaO lsysmhlska iukaú; moaO;shl .=re;ajdl¾IK úNj Yla;sh

(Gravitational potential energy of a system of particals)

,CIH folla w;r ialkaOhla f.k hdfïÈ yqjudre jk úNj Yla;sh

(Potential energy difference between two points)

lCI.; pkaøsldjl uq¿ hdka;%sl Yla;sh

( Total mechanical energy of a orbital satellite )

m1

m2 m3

r3 r2

r1

( )G mm

r

G mm

r

G mm

r

A
(VA)

B
(VB)

m

m

V

r

R

M
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wjYH uq¿ Yla;sh =

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

• .%yf,djl u;=msg úfhda. m%fõ.h = ; R – .%yf,dfõ wrh

=    2gR ; g – .%yf,dfõ u;=msg .=re;ajc ;ajrKh

by; iólrK wkqj fmkS hkafka .%yf,djl u;=msg úfhda. m%fõ.h" tu .%yf,djg wh;a ksh;hla njhs'

• úfhda. m%fõ.h" m%lafIamKh lrk jia;=fõ ialkaOfhka yd m%lafIamK ÈYdfjka iajdh;a; fõ' flfia jqjo

.%yf,dj ;u wCIh jgd N%uKh jk ÈYdjgu jia;=j m%lafIamKh lsÍfuka .%yf,djl u;=msgg wod< úfhda.

m%fõ.h ,nd .ekSu myiq fõ'

pkaøsldjla lCI.; lssÍug wjYH uq¿ Yla;sh

( Energy needed to place a satellite in orbit )

úfhda. m%fõ.h  ( Escape velocity - VE )

mDÓú mDIaGfha isg lCIhg f.k
hdfïÈ isÿjk úNj Yla;s fjki +    lCIfhaÈ ,ndÈh hq;= pd,l Yla;sh

M
R

mA B

0

r

VE



2 GM
R
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nr rys; ixfõokh ( Weightless feeling )

lCI.; wNHdjldY hdkhla ;=, isákafkl=g ìfï m%;sl%shdj fkd±kSfï ixisoaêh nr rys; ixfõokh f,i ye¢kafõ'

hdkhg" F = ma   =   M a

wNHdjldY.dñhdg" F = ma mg1   –   R   = ma

     –  R  =   m ×

   R  =   0

wNHdjldY .dñhd iuÕ hdkfha uq¿ ialkaOh - M

R

mg'

g'

ME

mDÓúh





G m ME

r2

G MME

r

GME

r2
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wNHdi

01. Time target : 2 minutes

ialkaOh m yd 2 m jQ l=vd fnda, folla d mr;rfhka ;nd ;sfí' ialkaOh m jQ ;=kajk fnda,hla m<uq fnda,

fol hd lrk f¾Ldfõ fkdokakd msysgqul ;nd we;af;a m<uq fnda,h u; we;s jk iM, .=re;ajdl¾IK

n,h           jk f,ih' ;=kajk fnda,fha msysgqu l=ulao@

02. Time target : 3 minutes

200 kg ialkaOhla yd 500 kg ialkaOhla 0.4 m mr;rfhka ;nd ;sfí' tajd w;r yßueo ;nk ,o 50 kg
ialkaOhla u; fhfok .=rejdCI_K n,h fldmuKo@ fuu 50 kg  u; fhfok iïm%hqla; .=re;ajdCI_K n,h

Y=kH ùu i`oyd th ;eìh hq;= ia:dkh l=ulao@

03. Time target : 3  minutes

ialkaOj, tl;=j 5 kg jq ialkaO folla 20 cm mr;rfhka ;enq úg tajd w;r we;sjk .=re;ajdCI_K n,h

1 × 10–8 N  kï ialkaO fofla w.hhka fidhkak'

04. Time target : 3  minutes

ABC ;%sfldaKhl AB =  0.25 m, AC =  0.20 m  yd BC =  0.15 m fõ' 800 kg ialkaOhla A ,laIfhys o 600 kg
ialkaOhla B ,laIHfhys o ;nd we;s úg C ,laIHfhys .=re;ajdl¾IK lafIa;% ;Sj%;djfha úYd,;ajh yd ÈYdj

fidhkak'

05. Time target : 3  minutes

wrh R jk >k Bhï f.da,hla ;=, wrh R / 2 jk f.da,Sh l=yrhla idod we;af;a l=yrfha tla ì;a;shla

f.da,fha flakaøh yryd hk f,ih' l=yrh ie§ug m%:u f.da,fha ialkaOh M úh' f.da,fha yd l=yrfha

flakaø hd lrk f¾Ldj u; l=yrh ;sfnk me;af;au f.da, flakaøfha isg d ( > R ) ÿrlska ;nd we;s l=vd m
ialkaOhla u; l%shd lrk .=re;ajdl¾IK n,h fidhkak'

06. Time target : 4  minutes

wfkdakH .=re;ajdl¾IKfha n,mEu hgf;a we;s taldldr f.da, folla tajdfha fmdÿ ialkaO flakaøh jgd

wjldYfha mßN%uKh fõ' f.da,j, M1 , M2 ialkaO;a" tajdfha flakaø w;r ÿr D ;a weiqßka T ld,dj¾;h

i|yd m%ldYkhla ,nd .kak' f.da, fofla pd,l Yla;s w;r wkqmd;ho fidhkak'

07. Time target : 4  minutes

ialkaO ms<sfj,ska 1020 kg  yd 2 × 1020 kg  jk foìä ;re folla tajdfha fmdÿ .=re;aj flakaøh jgd fldaKsl

m%fõ.fhka mßN%uKh fõ' tl tlla u; l%shd lrk tlu n,h wfkdakH .=re;ajdl¾IK n,h hehs Wml,amkh

lr fidhkak' ;re fol w;r ÿr 106 km fõ'

08. Time target : 4  minutes

mdohl È. a jQ iumdo ;%sfldaKhl Ys¾Ij, ialkaOh m ne.ska jQ wxY= ;=kla ;nd we;' wxY= u; we;af;a

wfkdakH .=re;ajdl¾IKh muKla hehs i,ld wdrïNl mr;rh fkdfjkiaj mj;sk fia iEu wxY=jlau

jD;a;hl .uka lsÍu i|yd tajdg ,nd Èh hq;= wdrïNl m%fõ.h fidhkak' óg wkqrEm wdj¾; ld,h o

fidhkak'

6 Gm2

d2
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09. Time target : 2  minutes

.=re;ajc ;ajrKfha w.h 1 ms–2 jkafka mDÓú mDIaGfha isg fldmuK Wil§ o @

mDÓúfha wrh 6400 km fõ'

10. Time target : 4  minutes

O%eùh wrh yd iul wrh mss<sfj,ska 6.357 × 106 m yd 6.378 × 106 m hkqfjka we;s mDÓúh b,smaiSh yevfhka

hqla; fõ' wrfha fuu fjki ksid O%ejfha§;a iulfha§;a .=re;ajc ;ajrKfha  w.hj, fjki .Kkh

lrkak' mDÓúfha ialkaOh 5.957 × 1024 kg fõ'

11. Time target : 3  minutes

wxY=jla wrh R jQ mDÓú mDIagfha isg h (h<<R) ÿrla by<g f.k .sh úg Bg n,mdk .=re;ajc ;ajrKfha

Nd.sl fjkia ùu fidhkak'

12. Time target : 2  minutes

tla;rd .%yf,djl ialkaOh mDÓúfha ialkaOfhka 1 / 8 la jk w;r tys wrh mDÓúfha wrfhka yß wvls' tu

.%yhd u;=msg .=re;ajdl¾IK lafIa;% ;Sj%;dj fidhkak'

13. Time target : 2  minutes

mDÓúh ^ialkaOh ME 
& u.ska pkaøhdf.a ^ialkaOh MM & flakaøfha we;s lrk .=re;ajdl¾IK lafIa;%fha

m%n,;dj g0 fõ' Bg wkqrEmj pkaøhd u.ska mDÓú flakaøfha we;s lrk .=re;ajdl¾IK lafIa;%fha m%n,;dj

fidhkak'

14. Time target : 3  minutes

mDÓúfha ialkaOh ksh;j mej;S tys wrh 1% lska wvq jqjfyd;a mDÓú mDIaGh u; .=re;ajc ;ajrKh

fjkiajk m%;sY;h fidhkak'

15. Time target : 2  minutes

A keue;s .%yf,djl wrh B keue;s .%yf,djl wrh fuka fo.=Khla jk w;r A ys >k;ajh B ys >k;ajfhka

1 / 3 ls' A ys mDIaGh u; .=re;ajc ;ajrKh B ys mDIaGh u; .=re;ajc ;ajrKhg ork wkqmd;h fidhkak'

16. Time target : 3 minutes

pkaøhdf.a wrh 1750 km, o pkaøhd u;=msg § .=re;ajc ;ajrKh mDÓúh u; .=re;ajc ;ajrKfhka 1 / 6 la o kï

pkaøhd taldldr f.da,hla f,i i,ld tys ialkaOh yd uOHkH >k;ajh fidhkak'

17. Time target : 4  minutes

mDÓú mDIaGfhka 3.6 × 106 m Wil§ mDÓúh jgd jD;a; lCIhl .uka lrk Wm.%yfhl=f.a mßN%uK ld,dj¾;h

fidhkak' mDÓúfha wrh 6.4 × 106 m o tys ialkaOh 6 × 1024  kg o f,i .kak'
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18. Time target : 3  minutes

X yd Y keue;s .%yf,dal folla ;rejla jgd jdudj¾;j

jD;a;dldr m:j, .uka lrkafka rEmfha oelafjk mßos

h' tajdfha llaIj, wrhka w;r wkqmd;h 4 : 1 fõ' tla;rd

fudfyd;l (a) rEmfha oelafjk mßos tajd ;rej iu`.

talf¾Çhj msysghs' B<`. wjqreÿ 5 oS X ys fldaKsl

úia:dmkh (b) rEmfha oelafjk mßos 900 kï fuu

fudfydf;a Y ys fldaKsl úia:dmkh l=ula o@

19. Time target : 3  minutes

wrh R jQ .%yf,djl u;=msg isg h Wilska msysá jD;a; lCIhl T ld,dj¾;hlska hq;=j pkaøsldjla .uka .kS'

.%yf,dfjys >k;ajh  kï                                 nj fmkajkak'

20. Time target : 2  minutes

>k;ajh  jQ .%yf,djla wdikakfha .uka lrk pkaøsldjl wdj¾; ld,h i|yd m%ldYkhla f.dvk.kak'

21. Time target : 4  minutes

wdj¾; ld,h ñks;a;= 105 la jQ pkaøsldjl lCIfhaoS fldaKsl m%fõ.h;a f¾Åh fõ.h;a fidhkak' mDÓúfha

wrh 6400 km fõ'

22. Time target : 4  minutes

pkaøhd mDÓúfha jgd wrh 3.8 × 105 km jk jD;a; lCIhl .uka lrhs' fuu p,s;fha wdj¾; ld,h Èk 27 la

kï pkaøhd mDÓúh jgd .uka .kakd fõ.h yd mDÓúfha ialkaOh fidhkak'

23. Time target : 3  minutes

ld,.=K pkaøsldjla mDÓú mDIaGfha isg 1600 km Wiska mDÓúh jgd jD;a;dldr lCIhl .uka lrhs' mDÓúfha

wrh 6400 km f,i i,ld pkaøsld wdj¾; ld,h fidhkak'

24. Time target : 4  minutes

my; o;a; mokï lr .ksñka iQ¾hhdf.a yd mDÓúfha ialkaO w;r wkqmd;h .Kkh lrkak'

pkaøhd jirl § mDÓúh jgd N%uK 13 la iïmQ¾K lrk w;r iQ¾hhd iy mDÓúh w;r uOHkH ÿr pkaøhd

yd mDÓúh w;r uOHkH ÿr fuka 390 .=Khls'

25. Time target : 4  minutes

i. iQ¾hhd jgd mDÓúh .uka lrk m:fha uOHkH wrh 1.5 × 1011 m jk w;r nqO .%yhdf.a tu wrh

6 × 1010 m fõ' nqO .%yhd iQ¾hhd jgd tla jghla .uka lsÍug .kakd ld,h mDÓú wjqreÿ j,ska

fidhkak'

ii. nqO .%yhdf.a lCIsh fõ.h mDÓúfha lCIsh fõ.hg ork wkqmd;h fidhkak'

26. Time target : 3  minutes

pkaøsldjla mDÓú mDIaGfha isg h Wilska mj;S' mDÓúfha wrh R yd tys u;=msg .=re;ajc ;ajrKh g f,i f.k

pkaøsldfõ fõ.h yd wdj¾; ld,h i|yd m%ldYk f.dv kÕkak'

33
GT 2

h
R

)( 1 +

Y X

Y

X

(a) (b)
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27. Time target : 4  minutes

.%yf,djl O%ejj,§ jia;=jl oDIH nr iulfha § tu jia;=fõ oDIH nr fuka fo.=Khls' .%yf,dfjys

>k;ajh 3 × 103 kg m–3 kï tys N%uK wdj¾; ld,h fidhkak'

28. Time target : 4  minutes

iulfha§ jia;=jl ÿkq ;rdÈ mdGdxlh" O%ejj,§ tys w.hg jvd 10% lska fjkia fõ kï .%yf,dfjys N%uK

ld,dj¾;h meh 24 la f,i i,ld tys uOHkH >k;ajh .Kkh lrkak'

29. Time target : 3  minutes

mDÓúfha wrh 6400 km hehs i,ld iulh u;§ jia;=jl oDIH nr Y=kH ùug mDÓúfha fldaKsl m%fõ.h

fldmuK úh hq;=±hs fidhkak' fuúg mDÓúfha —oji˜ meh fldmuKlska fjkia fõo @

30. Time target : 5  minutes
wrh R jQ mDÓúh ish wlaIh jgd  fldaKsl m%fõ.fhka N%uKh fõ'

mDÓú mDIagh u; .=re;ajc ;ajrKh g f,i i,ld wlaIdxY jk

msysgquloS (P) iM, .=re;ajc ;ajrKh jk g',
g' = g R2 cos2 u`.ska fokq ,nk nj fmkajkak'

31. Time target : 3  minutes

mDÓúh yd pkaøhd w;r ÿr 4 × 105 km jk w;r mDÓúfha ialkaO pkaøhdf.a ialkaOh fuka 81 .=Khls'

mDÓúfha isg pkaøhd fj; .uka lrk frdlghla pkaøhdf.a .=re;ajdl¾IK n,hg ,la ù ksoyfia pkaøhd

u;g jeàug mgka .kafka mDÓú flakaøfha isg fldmuK ÿrl§o @

31. Time target : 2  minutes

m ialkaOfhka hq;a jia;=jla mDÓú mDIaGfha isg mDÓú wrhg iudk Wilg f.k hkq ,efí' fuúg isÿjk

úNj Yla;s fjkia ùu fidhkak' mDÓúfha wrh R o tys u;=msg .=re;ajc ;ajrK g o fõ'

33. Time target : 2  minutes

mDÓúfha flakaøfha isg Bg msg;ska msysá p yd Q ,laIHj,g we;s ÿr

ms<sfj,ska x yd 2x fõ' P ys .=re;ajdl¾IK úNjh 10 kJ g –1kï

1 kg ialkaOhla P isg Q olajd f.k hdfï§ ialkaOh u; flfrk

ld¾h fidhkak'

34. Time target : 2  minutes

ialkaO ms<sfj,ska m, 2m, 3m, yd 2m jk wxY= y;rla me;a;l È. x jk iup;=ri%hl YS¾Ij, ;nd we;' fuu

moaO;sfha iïmQ¾K .=re;ajdl¾IK úNj Yla;sh fidhkak'

x x

P Q

PR

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35. Time target : 5  minutes

ialkaO m1 yd m2 jQ wxY= folla tlsfklg d ÿßka ;nd we;' tajd w;r lafI;% ;Sj%;dj Y=kH jk ,laIfha

.=re;ajdl¾IK úNjh v kï"                     nj fmkajkak'

36. Time target : 3  minutes

mdÓúhg wdikak jD;a; lCIhl pkaøsldjla msysgqùug wjYH Yla;sh 3.2 × 1010 J kï tu pkaøsldfõ ialkaOh

fidhkak' mDÓúfha wrh 6400 km fõ'

37. Time target : 3  minutes

mDÓúh" wrh 6400 km jk taldldr >k f.da,hla f,i i,ld ialkaOh 2000 kg jk pkaøsldjla mDÓú

mDIaGfha isg 800 km by<g f.k f.dia tu Wfia§ jD;a; lCIhl msysgqùug wjYH jk uq¿ Yla;sh .Kkh

lrkak'

38. Time target : 3  minutes

mD:sú mDIaGfha isg 3200 km by<ska msysá jD;a; lCIhla fj; pkaøsldjla f.k hdug wjYH Yla;sh;a" th tu

lCIfhys msysgqùug wjYH Yla;sh;a w;r wkqmd;h fidhkak' mDÓúfha wrh 6400 km fõ'

39. Time target : 4  minutes

..k .dñfhl=g mDÓúfha § Wv meksh yels Wmßu isria Wi 0.5 m ls' pkaøhdf.a uOHkH >k;ajh mDÓúfha

tu w.h fuka ;=fkka folla o pkaøhdf.a wrh mDÓúfha wrh fuka y;frka tlla o f,i f.k pkaøhd u;

§ Tyqg meksh yels Wmßu isria ÿr fidhkak' i| u; § Wv mekSug .;jk ld,h;a mDÓúh u; È Wv mekSug

.; jk ld,h;a w;r wkqmd;h .Kkh lrkak'

40. Time target : 4  minutes

x kï Wm.%yfhl= mDÓúh jgd wrh R jQ jD;a; llaIhl .uka lrhs' tlu ialkaOfhka hq;a y kï Wm.%yfhl=

wrh 4 R jk jD;a; lCIhl mDÓúh jgd .uka lrhs'

i. x ys fõ.h y ys fõ.h fuka fo.=Khla nj o"

ii. x ys pd,l Yla;sh y ys pd,l Yla;shg jvd úYd, nj o"

iii. x ys úNj Yla;sh y ys úNj Yla;shg jvd wvq nj o fmkajkak'

iv. jeä hdka;%sl Yla;shla we;af;a x go ke;fyd;a y go @

41. Time target : 3  minutes

pkaøsldjl p,s;hg tfrys ÿn, >¾IK n, l%shd;aul jqjfyd;a tys

i. lCIfha wrhg

ii. fõ.hg

iii. fldaKsl m%fõ.hg l=ula isÿfõo @

42. Time target : 5  minutes

mDÓú mDIaGfha isg 500 km Wil§ ialkaOh 50 kg jQ Wm.%yfhl= lCI.; flf¾' tu Wig ,.d jk úg tys

isria m%fõ.h 2000 ms–1 kï Wm.%yhd fl,skau tu lCIhg we;=¿ lsÍug wjYH wdfõ.fha úYd,;ajh yd ÈYdj

fidhkak' ̂  mDÓúfha wrh = 6400 km &

–G
d

)( m1 + m2 +  2    m1 m2V
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43. Time target : 3  minutes

jkaøhd ialkaOh 7.46 × 1022 kg yd wrh 1.75 × 106 m jk taldldr >k f.da,hla f,i i,ld pkaøhd u; §

jia;=jl úfhda. m%fõ.h fidhkak'

44. Time target : 3  minutes

iudk >k;aj we;s tfy;a ialkaO M1 yd M2 jQ .%yf,dal foll úfhda. m%fõ. w;r wkqmd;h fidhkak'

45. Time target : 2  minutes

mDÓú mDIagfha úfhda. m%fõ.h 11 km s fõ' tla;rd .%yf,djl wrh" mDÓúfha wrh fuka fo.=Khla jk

kuq;a tys uOHkH >k;ajh mDÓúfha tu w.hg iudk fõ' fuu .%yf,dfjys úfhda. m%fõ.h fidhkak'

46. Time target : 2  minutes

.%yf,djl úfhda. m%fõ.h 104 ms–1 fõ' 2 kg ialkaOhla we;s jia;=jla wkka;fha isg .%yf,dj fj;g jefÜ'

.%yf,dfjys mDIaGh u;=msg § jia;=fõ pd,l Yla;sfha iy úNj Yla;sfha w.hka fidhkak'

47. Time target : 3  minutes

mDÓúh jgd jQ lCIhl .uka .kakd pkaøsldjl pd,l Yla;sh E fõ' mDÓúfha .=re;ajdl¾IK lafIa;%fhka

bj;a ùu i|yd tys wju pd,l Yla;sh fldmuK úh hq;= o @

48. Time target : 3  minutes

jia;=jla   g R fõ.fhka isriaj by<g m%lafIamKh lrhs' R mDÓúfha wrh o g mDÓú mDIaGh u; .=re;ajc

;ajrKho kï jia;=j kef.k Wmßu Wi fidhkak'

49. Time target : 3  minutes

mDÓúfha isg hï ÿrlska msysá pkaøsldjlg mDÓúfha .=re;ajdl¾IK lafIa;%fhka bj;a ùu i|yd ,ndÈh hq;=

wju pd,l Yla;sh" th tu ÿßka msysá jD;a; llaIhl p,s; ùug ,nd Èh hq;= pd,l Yla;shg ork wkqmd;h

fidhkak'

50. Time target : 3  minutes

jia;=jla mDÓú mDIaGfha isg m%lafIamKh lrkqfha úfhda. m%fõ.h fuka ;=ka .=Khl m%fõ.hlsks' th

mDÓúfha .=re;ajdl¾IK lafIa;%fhka kslafuk úg tys m%fõ.h úfhda. m%fõ.hg ork wkqmd;h fidhkak'

51. Time target : 5  minutes

wrh RE jq mDÓú mDIagfha isg jial=jla V (< Ve) m%fõ.fhka isriaj by<g m%lafIamKh lrhs' fuys Ve hkq

mDÓú mDIagfhaoS úfhda. m%fõ.hhs' jia;=j mDÓú mDIagfha isg kef.k Wmßu Wi h kï"

h =    nj fmkajkak'

W,aldmd;hla mDÓú mDIagfha isg 2.51 × 107 Wilska we;s úg tys fõ.h fkd.sKsh yelsh' mDÓúfha wrh

6400 km f,i i,ld W,aldmd;h mDÓúfha .efgk m%fõ.h fidhkak'

REV
2

Ve
2 – V2
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52. Time target : 4  minutes

lD;%su pkaøsldjla mDÓúh jgd jD;a;dldr m:hl .uka .kafka mDÓúfha úfhda. m%fõ.fhka wvl m%fõ.hlsks'

i. mDÓú mDIaGfha isg pkaøsldjg Wi

ii. pkaøsldj ish lCIfha CIKslj ksYap, ù mDÓúhg ksoyfia weo jegqkfyd;a th mDÓú mDIaGfha

.efgk m%fõ.h fidhkak' mDÓúfha wrh R f,i yd mDÓú mDIaGh u; .=re;ajc ;ajrKh g f,i

.kak'

53. Time target : 4  minutes

ialkaO 2 × 1030 kg ne.ska jQ ;re folla iDcq .egqula i|yd tlsfkld fj;g ,Õd fjñka mj;S' tajd 109 km
mr;rhlska we;s úg tajdfha fõ. fkd.sKsh yels ;rï l=vdh' ;rejl wrh 104 km kï .efgk úg tajdfha

fõ.h fldmuKo@

54. Time target : 4  minutes

ialkaO m yd M jQ wxY= folla wdrïNfha§ wkka; ÿrlska ;nd ksYap,;djfha isg ksoyia lrk ,os' mr;rh d
jk fudfydf;a oS tajd tlsfkl ióm ùfï idfmalaI m%fõ.h   2 G ( M+ m ) /d  u.ska fokq ,nk nj

fmkajkak'

55. Time target : 5  minutes

.%yf,dal folla w;r mr;rh 10a fõ' tajdfha ialkaO m yd 16 m jk w;r wrhhka ms<sfj,ska a yd 2a fõ'

úYd, .%yf,dfjys mDIaGfha isg l=vd .%yf,dj fj;g m%lafIamKh l, ialkaOh m jQ jia;=jla l=vd .%yf,dj

fj; <Õdùug Èh hq;= wju m%fõ.h                  nj fmkajkak'

56. Time target : 20  minutes

ixfla; ish,a,u y÷kajd foñka ksõgkaf.a .=re;ajdl¾IK kshuh m%ldYkhl wdldrfhka ,shd olajkak'

mDÓúfha ialkaOh (M) yd wrh (R) weiqfrka mDÓú mDIaGh u; .=re;ajc ;ajrKh (g) i|yd m%ldYkhla ,nd

.kak' ialkaOh 1000 kg jk pkaøsldjla llaI.; j we;af;a Èklg oi j;djla mDÓúh jgd jD;a;dldr

llaIhl .uka lrk mßÈh' mDÓúfha wrh 6.4 × 106 m fõ'

i. pkaøsldfõ llaIhg mDÓú mDIaGfha isg we;s Wi fidhkak'

ii. tu llaIfha mj;sk úg  pkaøsldfõ iïmQ¾K Yla;sh .Kkh lrkak'

iii. mDÓú mDIaGfha isg tys llaIh lrd /f.k hEug pkaøsldjg iemhsh hq;= wju Yla;sh fidhkak'

iv. (iii) yd (ii) fldgiaj, ms<s;=re i|yd ,efnk w.hhka fjkia jkafka wehs ±hs myod fokak'

v. N+ ia:djr ùu i|yd pkaøsldjla llaI .; l< hq;af;a mDÒú mDIaGfha isg fldmuK Wilgo @

vi. llaI.;j we;s pkaøsldjl Yla;sh" >¾IKh ksid ydks fõ kï tys fõ.hg yd llaIfha wrhg

isÿjkafka l=ulao @      (1998 - A/L)

57. Time target : 20  minutes

mDÓú mDIaGfha isg 1700 km by<ska jD;a;dldr llaIhl wNHjldY m¾fhaIKd.drhla we;'

i. wNHjldY m¾fhaIKd.drfha fõ.h fldmuKo @ mDÓúfha wrh 6400 km iy mDÓú mDIaGh u;

.=re;ajc ;ajrKh g = 10 ms-2 fõ'

ii. NdKav iu. ialkaOh 104 kg jk wNHjldY hdkhla mDÓúfha isg wNHdjldY m¾fhaIKd.drfha

llaIh olajd hdka;ñka <Õdùug iemhsh hq;= wju Yla;sh fldmuKo @ jd; m%;sfrdaOh fkdi,ld

yßkak'

iii. wNHdjldY m¾fhaIKd.drfha llaIh fjkia fkdlr th yd iïnkaOùu i|yd wNHdjldY hdkhg

wjYH wu;r Yla;sh fldmuKo @

iv. iïnkaO ùfuka miq wNHjldY hdkfha we;s NdKav wNHjldY m¾fhaIKd.drh ;=<g ixl%duKh lrkq

,nhs' fuu NdKav megùu ksid llaI.; ù we;s wNHjldY m¾fhaIkd.drfha fõ.h fjkia fõo @

Tnf.a ms<s;=r meyeÈ,s lrkak'      (2003 - A/L)

3
2

5Gm
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58. Time target : 20  minutes
wkka;fha yer fjk;a jia;+ka iy wdfrdamK fkdue;s wNHjldYfha ,laIHhl wp,j ;nd we;s + q wdfrdamKhla

/.;a ialkaOh m jk ,CIHdldr jia;=jla ms<sn| uk(l,ams; wjia:djla i,lkak'

i. m  =             kï" i¾jiu ialkaOhla iy wdfrdamKhla /.;a fojeks jia;=jla lsisu ld¾hhla

fkdlr wkka;fha isg m<uq jia;=j foig f.k wd yels nj fmkajkak' ̂ wkka;fha§ fojeks jia;=fõ

p,s;h wdrïN lsÍu i|yd wjYH Yla;sh fkdi,ld yßkak'&

G hkq i¾j;% .=re;ajlrIK ksh;h jk w;r 0 hkq ksoyia wjldYfha mdrfõoH;djhs'

tfiau fojk jia;=j wkka;fha isg f.k tafï§"

a. m >                 jQ úg tu jia;=j uÕska ld¾hhla flfrk njo

b. m <            jQ úg tu jia;=j u; ld¾hhla l< hq;= njo fmkajkak'

ii. by; (i) (b) ys olajd we;s ;;a;ajh hgf;a fojk jia;=j wkka;fha isg m<uq jia;=fjka r ÿrl msysá

,laIHhla olajd f.k tafï§ l< hq;= uq¿ ld¾hh l=ulao @

iii. fojeks jia;=jg m<uq jia;=j jgd jD;a;dldr m:hl mej;Sfï yelshdjla we;s jkafka by; (i) ys§ we;s

l=uk wjia:dj hgf;ao @

iv. by; (iii) ys olajd we;s mßÈ fojk jia;=j r wrhla iy v0 fõ.hla iys;j jD;a;dldr m:hl .uka

lrkafka kï r iy by; olajd we;s rdYs iïnkaO flfrk m%ldYkhla ,shd olajkak'

v. ialkaOh M jQ .%yf,dalhlg úYd, ÿrlska msysá ialkaOh m jQ laIqø .%yfhla ̂ weiafgdfrdhsvhla&

tu jia;= fol w;r we;s .=re;ajdl¾IK n,mEu ksid .%yf,dalh ÈYdjg .uka wrUhs' .%yf,dalh

ksYap,j mj;sk nj iy wfkl=;a wNHjldY jia;+ka uÕska .%yf,dalh iy laIqø .%yhd u; .=re;ajdlrIK

n,mEula we;s fkdlrk nj Wml,amkh lrkak' .%yf,dalfha isg R ÿrlska we;s úg laIqø .%yhdf.a

fõ.h v kï"

th      ÿrl§ kj;d tys p,s;h wdmiq yerùu i|yd tla tla jia;=j u; tu fudfydf;a § ̂ tkï

mr;rh R jk fudfydf;a§& ;eìh hq;= wdfrdamKfha úYd,;ajh i|yd m%ldYkhla jHq;amkak lrkak'

     (2006 - A/L)

59. Time target : 20  minutes
a. mDÓúfha ialkaOh iy wrh ms<sfj<ska M iy R kï" mDÓúfha flakaøfha isg h ÿrlska (h>R) we;s P

,laIHhl .=re;ajdl¾IK úNjh i|yd m%ldYkhla M, h iy i¾j;% .=re;ajdl¾IK ksh;h G weiqfrka

,shkak' mDÓúfha flakaøfha isg wkka; ÿrl§ .=re;ajdl¾IK úNjh Y=kH hehs Wml,amkh lrkak'

b. ialkaOh m jk l=vd jia;=jla P ,laIHfha isg isriaj by<g 1 m%fõ.hlska m%lafIamKh lf<a hehs

is;uq'

i. tys wdrïNl ,laIHfha§ jia;=fõ iïmQ¾K hdka;%sl Yla;sh i|yd m%ldYkhla ,shkak'

ii. mDÓúfha flakaøfha isg jia;=j .uka lrk Wmßu Wi H i|yd m%ldYkhla h, G, M iy 0

weiqfrka ,nd .kak'

iii. fuu wjia:dfõ§ jia;=fõ úfhda. m%fõ.h 'e  i|yd m%ldYkhla G , M yd h weiqfrka fidhkak'

c. mDÓúfha flakaøfha isg h ÿrlska msysá jD;a;dldr llaIhl jia;=j mj;ajd .ekSug wjYH fõ.h 0

kï 'e = 2 0 nj fmkajkak'

d. M = 6×1024 kg  iy R = 6400 km kï mDÓú mDIaGfha§ úfhda. m%fõ.h e .Kkh lrkak'

G = 6×10–11 m3 kg–1 s–2 f,i iy 2 = 1.4 f,i .kak'

q
2G0

q
2G0

q
2G0

R
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e. mDÓú mDIaGfha uOHkH WIaK;ajh 280 K fõ' fuu WIaK;ajfha§ H2 iy O2 wKq i|yd j¾. uOHkH

uQ, fõ. (rms) fidhkak' Tfí .Kkh lsÍï i|yd my; i|yka o;a; Ndú; lrkak'

fnda,aÜiaudka ksh;h = k = 1.4 × 10–23 J K–1

H2 wKqjl ialkaOh = m     = 3 × 10–27 kg
O2 wKqjl ialkaOh = m    = 16 × mH2

f. fok ,o WIaK;ajhl§ jdhq wKqj,g b;d fõ.j;a fõ.j, isg b;d ukao.dó fõ. olajd jQ mrdihla

we;' fok ,o jdhqjla jdhq f.da,fha r|jd ;nd .ekSug tu jdhqj i|yd 6rms< e wjYH;dj ;Dma; l<

hq;=h' by; e ys m%;sM, Ndú; lrñka mDÓú jdhq f.da,fha O2 jdhqj mj;sk kuq;a H2 jdhqj fkdmj;skafka

uka±hs meyeÈ,s lrkak'      (2008 - A/L)

60. Time target : 20  minutes

ikaksfõokh" ld,.=K úoHdj" wdrlaIdj iy mDÓúfhys fukau msg; wNHjldYfha úoHd;aul .fõIK wd§

lafIa;% ;=< pkaøsldj, Ndú;h mq¿,a fjñka mj;S' pkaøsldj, fh§ï wkqj tajd hï kshñ; llaIj, ;nd we;'

pkaøsldjla llaIhl mj;ajd .ekSu i|yd wjYH flakaø wNsidÍ n,h .=re;ajdl¾IK n,h u.ska ,nd fohs'

mDÓúfha N%uK p,s;fha ld,j¾;hg .e<fmk whqßka meh 24 l ld,dj¾;hla iys;j N+ iuld,Sk

pkaøsld mDÓúh jgd llaI .; fõ' N+ia:dhs pkaøsldjla ̂ N='ia'p'& hkq mDÓúfha iulh ̂ wlaYdxY 00) yryd hk

;,h u; wdikak jYfhka jD;a;dldr llaIhl mj;sk fmdf<dj u; isák ksÍlaIlhl=g wNHjldYfha

p,s;hla fkdue;sj mj;skakd fia fmfkk N+ iuld,Sk pkaøsldjla fõ' N='ia'p' ms<sn|j woyi m<uqjrg

fhdackd lrk ,oafoa úoHd m%nkaO rpl wd;¾ iS la,dla úisks' ikaksfõok pkaøsld iy ld,.=Ksl pkaøsld

i|yd fndfyda úg N=ia:dhs llaI ,nd fokqfha tajdg mDÓúfha tlu m%foaY wLKavj ksÍlaIKh lsÍug

yelsjk ksidh' N='ia'p' mDÓú uOHia:dk iu. ikaksfõokh lsÍu i|yd ÈYd.; wekafgkd Ndú; lrkq ,efí'

pkaøsldjla N='ia'p' la f,i l%shd;aul ùfï wjdiso lsysmhla we;' tlsfkl w;r n,mEula fkdjk whqßka N+

ia:dhs llaIj, mj;ajd.; yels pkaøsld ixLHdj iSñ; fõ' mDÓú uOHia:dkhlska ksl=;a lrk ,o úoHq;a

pqïnl ix{djla wdf,dalfha m%fõ.fhka (3×108 m s–1) .uka lrhs' pkaøsldjg we;s wêl ÿr ksid mDÓú

uOHia:dkhla u.ska ksl=;a l< uq,a ix{dj iy pkaøsldj yryd .uka lr kej; fjk;a uOHia:dkhla fj;

meñfKk úg ix{dj w;r ie,lsh hq;= ld, mudjla we;sfõ' ;jo wêl Wi ksid N='ia'p' u. sk a ,nd

.kakd" úfYaIfhka iulfhka wE; msysgqïj," mDÓúfha mska;+rj, meyeÈ,s nj wvq fõ' ;j;a .eg¨jla jkqfha

N='ia'p' iQ¾hhdg wdikak jk úg úfYaIfhka ud¾;= iy iema;eïn¾ udi w.§ iQ¾hhd mDÓúfha iul ;,h

yryd hk úg iQ¾hhdf.ka ,efnk úoHq;a pqïnl úlsrK u.ska we;s lrk ydkshhs'

uE; jirj,§ jvd flá ld,dj¾;hla iys; idudkHfhka mDÓú mDIaGfha isg 160-2000 km Wilska l%shd;aul

jk my< mDÓú llaI pkaøsld ^m'mD'l'p& ckms%h ù ;sfí' fïjdfha llaI mDÓú flakaøh yryd hk ´kEu

;,hl mej;sh yel' tkuqÿ ksYaÑ; ia:dkhlg wod<j ika;;slj o;a; tla/ia lr.ekSu ̂ Wod( hï rglg

by<ska ld,.=Kh ksÍlaIKh lsÍu& i|yd m'mD'l'p' iuQyhla iys; moaO;shla wjYH fõ' m'mD'l'p' j, jdis

iuyrla kï ir, ÈYd.; úh hq;= ke;s wekafgkd Ndú;h" úoHq;a pqïnl ix{d i|yd ld, mudj wvq ùu"

meyeÈ,s núka jeä mDÓúfha mska;+r ,nd.; yels ùu iy iQ¾hhdf.ka ,efnk úoHq;a pqïNl úlsrK wvq ùu

fõ' ;jo pkaøsldjla my< mDÓú llaIhl ;eîu i|yd wjYH jkafka wvq iïm;a iy Yla;s m%udKhla jk

w;r id¾:lj ikaksfõokh lsÍu i|yd wjYH jkafka wvq m%n,;djla we;s j¾Ol fõ' mDÓúfha O%ejj,g

by<ska .uka lrk O%ej pkaøsldjla m'mD'l'p'j, úfYaI wjia:djls' yn,a wNHjldY ÿf¾laIh m'mD'l'p' j,g

;j;a WodyrKhls'

msg; wNHjldYh úoHd;aulj .fõIKh lsÍu i|yd mDÓúfha isg b;d wE; llaIj, r|jd we;s ksÍlaIKd.dr

;=< m¾fhaIK isÿ lrkq ,efí' fujeks m¾fhaIK isÿlsÍu i|yd pkaøsld r|jd ;eìh yels úfYaIs; msysgqï

myla mj;S' tajd ,.ardkaÊ ,laIH ke;fyd;a L - ,laIHhka f,i ye¢kafõ' L - ,laIHhkaj, ;nk ,o pkaøsld

iQ¾h mDÓú moaO;shg idfmalaIj wp,j mj;sk fia fmfka' L - ,laIHj,ska folla jQ L1 iy L2 f,i y÷kajk
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,laIHhka fol my; rEmfha fmkajd we;' mDÓúh iQ¾hhd jgd j¾I tll ld,dj¾;hla we;s llaIhl .uka

lrk úg L1 iy L2 ,laIHhka u; ;nk ,o pkaøsld o iQ¾h - mDÓú moaO;sh iu. .uka lrk kuq;a tjdfha

idfmalaI msysgqï fkdfjkaij mj;S' L1 wdikakfha pkaøsld y;rlao" L2 wdikakfha kj;u ma,dkala wNHjldY

ksÍlaIK.drh we;=¿ pkaøsld ;=klao ia:dk.;lr ;sfí' msg; wNHjldYh ksÍlaIKh lsÍu i|yd L2 jvd

m%fhdackj;a fõ' ukao h;a L2 ys we;s pkaøsldjla foig m;s;s jk iQ¾h úlsrKj,ska fldgila mDÓúh u.ska

p,s;h mqrdjgu wjysr lrk neúks' ̂ mDÓúfha wrh 6.4×106 m fõ'&

a. N='ia'p'jl ld,dj¾;fha w.h fldmuKo @

b. mDÓúh jgd N='ia'p'lg ;sìh yels llaIfha ;%sudk rEmhla w¢kak' mDÓúfhys N+f.da,Sh W;=r" ol=K iy

iul ;,h meyeÈ,sj i,l=Kq lrkak'

c. m'mD'l'p' i|yd WodyrKhla fokak'

d. N='ia'p' llaIfha wrh r i|yd m%ldYkhla i¾j;% .=re;ajdl¾IK ksh;h G mDÓúfha ialkaOh ME iy

N='ia'p' ld,dj¾;h T weiqfrka ,nd.kak' ksjerÈ ixLHd;aul w.hhka m%ldYkhg wdfoaY lrkak'

ms<s;=r iq¿ lsÍu wjYH fkdfõ' GME = 40×1013 m3 s–2

e. mDÓú uOHia:dkhlska thg 36000 km la isriaj by<ska msysá N='ia'p' lg ksl=;a lrkq ,nk úoHq;a

pqïnl msßlaiqï ix{djla tu uOHia:dkh u.skau kej; wdmiq ,nd.kafka kï tfia ,nd .ekSfï§

we;s jk ld, mudj .Kkh lrkak'

f. mDÓúh jgd llaI.;j we;s cd;Hka;r wNHjldY uOHia:dkh wrh 6700 km la jQ iul ;,hg wdk;

llaIhl mj;S' tys ld,dj¾;h .Kkh lrkak' fuh N+'ia'p'jla o ke;fyd;a m'mD'l'p' jlao @ Tfí

ms<s;=rg fya;=j fokak' (673 = 67     = 548.4; 2 ys w.h 10 f,i .kak'&

g. m'mD'l'p' l jdis ;=kla i|yka lrkak'

h. msg; wNHjldY ksÍlaIKd.drhla ;eîug L2 msysgqu jvd fyd| jkafka ukao @

i. ma,dkala wNHjldY ksÍlaIKd.drfha fldaKsl fõ.h () rad year–1 tallj,ska .Kkh lrkak'

j. ma,dkala ksÍlaIKd.drfha llaISh p,s;h i|yd iólrKhla iQ¾hhdf.a ialkaOh (MS), mDÓúfha

ialkaOh (ME), mDÓúfha isg iQ¾hhdg we;s ÿr (R), mDÓúfha isg pkaøsldjg we;s ÿr (r),   iy G
weiqfrka ,shd olajkak' wksl=;a .%dyl iy pkaøhdf.a n,mEu fkdi,ld yßkak'

k. hï jia;=jla jgd we;s pkaøsldj, ld,dj¾;h idudkHfhka jia;=fõ flakaøfha isg we;s ÿr iu. jeä

úh hq;=h' L1 yd L2 ys we;s pkaøsld" iQ¾hhdf.a isg fjkia ÿrj, mj;sk kuq;a tajdfha ld,dj¾;hka

iudk fõ' fï i|yd fya;= meyeÈ,s lrkak'      (2011 - A/L)

61. Time target : 20  minutes
my; fþoh lshjd wid we;s m%Yakj,g ms<s;=re imhkak'

j,a.d ;re idudkHfhka iQ¾hhd jgd wêl f,i

b,smaidldr jQ llaIj, .uka lrk l=vd wdldY

jia;+ka fõ' [(1) rEmh n,kak'] iuyr llaI

.%yf,dal moaO;sfhka Tíng o< jYfhka wdf,dal

j¾Ihla muK ÿrg me;sf¾' j,a.d ;rejla u;

l%shd;aul jk m%Odk n,h jkqfha iQ¾hhdg we;s

.=re;ajdl¾IK wdl¾IKhhs' j,a.d ;rejl

m%Odk ixrpl jkqfha kHIaáh" fldaudj iy

j,a. fõ' j,a.d ;refõ >k jia;=j jk kHIaáfha

jmißh 50 km g jvd wvq jk w;r fldaudj

iQ¾hhdg jvd úYd, úh yel' j,a. lsf,daógr ñ,shk 150 muK ÿrg me;sßh yel'

j,a.d ;re m%Odk jYfhka iE§ we;af;a ñÿKq ldnkavfhdlaihsâ" óf;aka" c,h ̂ whsia& iuÕ mj;sk ¥ú,s wxY="

iy fkdfhl=;a Lksc j¾.j,sks' j,a.d ;rej wNHka;r .%yf,dal foig <Õd ù iQ¾hhdg jvd wdikak fjñka

.uka lrk úg iQ¾hhdf.ka ,efnk úlsrKj, mSvkh ksid tys msg; ia;rh jdIamSlrKhg Ndckh fõ'

thska ksl=;a jk ¥ú,s iy jdhQkaj,ska iukaú;" kHIaáh jgd me;sreKq j,a.d ;refõ jdhqf.da,h fldaudj

f,i ye¢kafõ' fldaudj u; we;s jk iQ¾h úlsrK mSvkh iy iQ¾h iq<Õ ksid whkj,ska iukaú; ks,ameyefhka

hq;a j,a.hla iEfok w;r iQ¾h iq<Õ" jdhqj u; b;d m%n,j n,mdk neúka whkj,ska iEÿkq tu j,a.h iDcqj
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iy iQ¾hhdf.ka bj;g t,a, ù mj;S' j,a.d ;refjka ksoyia jQ ¥ú,s wxY=ka u.ska j,a.d ;rejg msgqmiska iq¿

jYfhka jl% jQ iqÿ meyefhka hq;a ;j;a j,a.hla iEfoa'

j,a.d ;rejl fõ.h iQ¾hhdg jvd;au ÿßka msysá ,laIHfha§ ^úfya,slh& ,nd .kakd tys wju w.h iy

iQ¾hhdg jvd;au wdikakfha msysá ,laIHfha§ ^Wmfya,slh& ,nd .kakd tys Wmßu w.h w;r fjkia fõ'

WodyrKhla f,i ialkaOh 2.0×1014 kg jQ fya,Sf.a j,a.d ;rej iQ¾hhdf.a isg 5.0×1012 m ÿßka msysá tys

úfya,slfhys§ tys wju fõ.h jk 12.0 km s1 ,nd .kS'

ndysr wjldYfhka jdhqf.da,hg we;=¿jk iqkanqka len,s W,aldN f,i ye¢kafõ' fndfyda W,aldN tajdfha

f¾Çh iy N%uK pd,l Yla;Ska folu jeh lrñka >¾IKh ksid ckkh jk ;dmh fya;= fldg f.k

jdhqf.da,h ;=<§ wdf,dalh ksl=;a lrñka ±ù hhs' tajd W,ald f,i y÷kajhs' j,a.d ;rejl .uka uf.ys w;

yeÍ .sh iqkanqka len,s yryd mDÓú jdhqf.da,h .uka lrk úg W,ald j¾Id ksÍlaIKh lsÍug yels fõ'

iuyr W,aldN mDÓú mDIaGh u;g m;s; jk w;r tajd W,aldmd; f,i ye¢kafõ'

W,aldNhla blaukska tys øjdxlh lrd <Õd jk úg th ;dm§ma; njg m;a fõ' wjg we;s mrudKq whkSlrKh

ù bf,lafg%dak iu. blaukska m%;sixfhdackh ù we;s lrk wdf,dal úfudapkh fya;=fjka W,aldNh" .sks

fnda,hla f,i fmfkk úYd, f.da,dldr jd; ialkaOhla we;s lrhs' iuyr .sks fnda, f,i fmfkk

W,aldN mqmqrd f.dia W,ald fldgia lsysmhla njg m;a úh yel' uE;l§ reishdfõ isÿ jQjdla fuka msmsÍu ±l

;;amr lsysmhlg miqj fmdf<dj foorjk ;rfï iajksl .s.=reï we;slrñka W,aldNfha len,sj,ska ksmofjk

m%lïmk ;rx. fmdf<dj u;g <Õd úh yel'

a. j,a.d ;rejl m%Odk ixrpl fudkjdo @

b. j,a.d ;rejl j,a. wdldr fol w;r m%Odk fjkialï ;=kla i|yka lrkak'

c. fya,Sf.a j,a.d ;rej tys úfya,slfhys we;s úg th u; l%shdlrk .=re;ajdl¾IK n,h .Kkh

lrkak'

^iQ¾hhdf.a ialkaOh = 2×1030 kg, G = 6.7×1011 N m2 kg2)
d. fya,Sf.a j,a.d ;rej iQ¾hhdf.a isg 8.0×1010 m ÿßka msysá tys Wmfya,slfhys msysgk úg tys fõ.h

fidhkak'

^igyk( úfya,slh iy Wmfya,slh hk msysgqïj,§ j,a.d ;refõ m%fõ.h wÍh ÈYdjg ,ïnl fõ'

ialkaOh fkdfjkiaj mj;S hehs Wml,amkh lrkak'&

e. mDÓú jdhqf.da,h j,a.d ;rejl llaIhla yryd hk úg W,ald j¾Idjla ksmofjkafka ukao @

f. W,ald iy W,aldmd; w;r fjki l=ulao @

g. W,aldN oykh ùfï § ;dm Yla;sh njg mßj¾;kh jkafka l=uk Yla;Skao @

h. W,aldNhla .sks fnda,hla fia Èiaùug wdf,dalh ckkh lrk hdka;%Kh l=ulao @

i. isriaj 200 m s1 fõ.hlska my<g jefgk W,aldNhla len,s follg mqmqrd hhs' W,aldNfha ialkaOfhka

     l ialkaOhla we;s tla lene,a,la ;sria ÈYdjg 600 m s1 fõ.hlska .uka lrhs kï wfkla

lene,af,a fõ.h fidhkak'

j. m%lïmk ;rx.hla we;sùu i|yd W,aldN lene,a,l fõ.h imqrd,sh hq;= ;;a;ajh l=ulao @

k. m%lïmk ;rx.hla iefok whqre rEmigykla Ndú;fhka meyeÈ,s lrkak'    (2013 - A/L)

62. Time target : 20  minutes

wmf.a pl%djdgh jk laISrm:fha we;s wfkl=;a .%y moaO;sj, jdihg

iqÿiq .%yf,dal mj;skafka ±hs fidhd ne,Su kdid (NASA) flma,¾

.fõIKfha m%Odk wruqK fõ' .fõIKh u.ska ;re jgd llaI.;

.%yf,dal úYd, ixLdjla wkdjrKh lrf.k we;' llaISh

ld,dj¾;hka ms<sfj,ska TA = mDÒú Èk 300 iy TB = mDÓú Èk 50
la jQ A iy B kï .%yf,dal follska iukaú; .%y moaO;shla tjeks

tla ksÍlaIKhls' .%yf,dal taldldr f.da, nj iy rEmfha fmkajd we;s mßÈ ialkaOh M jQ S kï ;rejla

jgd jD;a;dldr llaIj, .uka lrknj Wml,amkh lrkak'.%yf,dal w;r wdl¾IKh fkdi,ld yßkak'

3
5
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(a) i. B .%yf,dalfha llaISh fõ.h (B) i|yd m%ldYkhla M, B .%yf,dalfha llaIfha wrh RB iy

i¾j;% .=re;ajdl¾IK ksh;h G weiqfrka jHq;amkak lrkak'

ii. B .%yf,dalfha ld,dj¾;h TB i|yd m%ldYkhla RB iy B weiqfrka ,shd olajkak'

iii. uOHfha we;s ;refjys ialkaOh M i|yd m%ldYkhla TB, RB iy G weiqfrka jHq;amkak

lrkak'

iv. RB = 0.3 AU (1 AU = 1.5×1011 m) kï ;refõ ialkaOh M .Kkh lrkak'

G = 6.7×10–11 m3 kg–1 s–2 iy 2 = 10 f,i .kak'

(b) i. by; (a) (iii) ys ,nd .;a m%ldYkh Ndú; lr A iy B .%yf,dalj, llaIhkaf.a wrhhka

RA, RB iy ld,dj¾; TA, TB iïnkaO lrñka m%ldYkhla jHq;amkak lrkak'

ii. § we;s w.hhka Ndú; lr A .%yf,dalfha llaIfha wrh RA .Kkh lrkak'

(c) msg;ska msysá A .%yf,dalfha ialkaOh iy wrh ms<sfj<ska 23 mE iy 4.6 rE nj fidhd f.k we;'

fuys mE iy rE hkq ms<sfj<ska mDÓúfha ialkaOh iy wrh fõ'

i. B .%yf,dalfha mDIaGh u; jQ ,laIHhl .=re;ajc ;ajrKh gE i|yd m%ldYkhla" mE, rE iy G
weiqfrka jHq;amkak lrkak'

ii. gA i|yd m%ldYkhla mDÓú mDIaGh u; jQ ,laIHhl .=re;ajc ;ajrKh gE weiqfrka ,nd

.kak'

iii. ialkaOh 100 kg jQ wNHdjldY hdkhla A .%yf,dalh u; f.dvneiaijQfha kï" f.dvneiai

ùfuka miq hdkfha nr .Kkh lrkak'

iv. wmf.a iQ¾h.%y uKav,h yd iei£fï§ msg;ska msysá A .%yf,dalh jdihg iqÿiq l,dmfha

mj;S' A .%yf,dalfha >k;ajfha idudkHh dA i|yd m%ldYkhla mDÓúfha >k;ajfha idudkHh

dE weiqfrka ,nd .kak'

 (2017 - A/L)
63. Time target : 20  minutes

my; fÊoh lshjd m%Yakj,g ms<s;=re imhkak'

l`M l=yr (Black holes) hkq úYajfha mj;sk b;du l=;=y,h okjk jia;=j,ska tlls' wju mßudjla ;=<
weysÍ we;s w;súYd, mod¾: m%udKhlska iukaú; ùfï m%;sM,hla f,i w;s m%n, .=re;ajdl¾IK lafIa;%hla
tajdys mj;S' l`M l=yrhlska wdf,dalhg ksl=;a ùug fkdyels ksid tajd woDYHudk fõ'

ialkaOh M yd wrh R jk taldldr >k;ajhla iys; f.da,dldr jia;=jl u;=msáka úfhda. ùfï m%fõ.h

(e),   u.ska fokq ,nhs' fuys G hkq id¾j;% .=re;ajdl¾IK ksh;hhs' ialkaOh M jk jia;=jl

wrh R, hï wjê w.hlg iudk fyda Bg jvd wvq jkafka kï tu jia;=j l`M l=yrhla f,i l%shd lrk nj
úfhda. m%fõ.h i|yd jk fuu m%ldYkh fhdackd lrhs' fuu wjê wrh YajdÜiaphs,aâ wrh (Schwarzschild
radius) RS, f,i y÷kajk w;r l`M l=yrh jgd we;s fuu wrh iys; f.da,fha u;=msg" isÿùï laIs;sch
(event horizon) f,i ye|skafõ' fuu f.da,h ;=<ska wdf,dalhg bj;aj hd fkdyels ksid wmg th ;=< isÿjk
isÿùï wkdjrKh lr.; fkdyel'

l`M l=yrhlska wdf,dalhg bj;aúh fkdyels kï" tjeks jia;= mj;sk nj wm oek.kafka flfiao@ l`M
l=yrhla wi, we;s ́ kEu jdhqjla fyda ¥ú,s osh iq<shla fia lrlefjñka l`M l=yrh ;=<g weoS hhs'
fmdïmhl iïmSä; jd;h WKqiqï jk wdldrhgu fuu ¥ú,s $ jdhq r;a ùulg n÷ka fõ' ¥ú,s $ jdhq
WIaK;aj 106 K g;a jvd jeä úh yels w;r tneúka tajd oDYH wdf,dalh muKla fkdj X - lsrK o ksl=;a
lrhs' ¥ú,s $ jdhq u.ska ksl=;a lrk fuu X - lsrK isÿùï laIs;sch yryd hEug fmr tajd fidhd .ekSu
u.ska l`M l=yrhla mj;sk nj ;drld úoHd{hskag wkdjrKh lr.; yel'

w;s oejeka; iqmsß ialkaO (supermassive) iys; l`M l=yr mj;sk njg o m%n, idlaIs we;' mDÓúfha isg
wdf,dal j¾I 26000 la ÿßka Okq rdYsfha osYdjg wmf.a laIsrm: ukaodlsKsfha uOHfha tjeks l`M l=yrhla
mj;sk nj fidhd f.k we;' ;drld fN!;sl úoHd{hska úiska  S4716 f,iska kï lrk ,o ;drldjla fuu
l`M l=yrh jgd mßN%uKh jk njg wkdjrKh lrf.k we;' fuu ;drldj jir y;rla jeks flá

2 GM
R
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ld,hla ;=< iqmsß ialkaO l`M l=yrh jgd tla mßN%uKhla iïmQ¾K lrhs' fuhska woyia lrkafka ;rej
8.0 × 106 m s1 b;d by< fõ.hlska fuu l`M l=yrh jgd .uka lrk njhs' fuu p,s;h úYaf,aIKh
lsÍfuka fkdfmfkk iqmsß l`M l=yrfha ialkaOh .Kkh l< yel'
G = 6.0 × 1011 N m2 kg2 iy wdf,dalfha fõ.h c = 3.0 × 108 m s1 f,ig Tng .; yel'

(a) l`M l=yrhla hkq l=ulao@

(b) i. m%:u uQ,O¾uj,ska mgkaf.k úfhda. m%fõ.h e =          m%ldYkh jHq;amkak lrkak'

ii. taldldr  >k;ajhla we;s f.da,dldr jia;=jla i|yd, e, jia;=fõ wrh R g wkqf,dauj
iudkqmd;sl jk nj fmkajkak'

iii. by; (b) (i) ys jHq;amkak l< m%ldYkfha ve = c f,ig f.k ialkaOh M jQ f.da,dldr
jia;=jla i|yd YajdÜiaphs,aâ wrh (RS) i`oyd m%ldYkhla G , M iy c weiqfrka ,nd .kak'

(c) isÿùï laIs;schla w¾: oelaùfï fya;=j l=ulao @
(d) l`M l=yrhlska X -  lsrK ksl=;a l< yelso @ Tnf.a ms<s;=rg fya;= fokak'
(e) osh iq<shla fia lrlefjñka l`M l=yrh ;=<g weoS hk 106 K WIaK;ajfha mj;sk ¥ú,s $ jdhQ u.ska

ksl=;a flfrk úlsrKj, WÉp ;rx. wdhduh (m) ks¾Kh lrkak' ̂ ùka f.a úia:dmk ksh;h
= 2900 m K&

 my; (f) (i) iy (f) (ii) i`oyd Tnf.a ms<s;=re úoHd;aul wxlkfhka ms<sfj<ska oYu ia:dk follg
iy tllg jghkak' m%Yak wxl 5 g fmr oS we;s igyk n,kak'

(f) S 4716 ;drldj iqmsß ialkaO l`M l=yrh jgd wrh r jk jD;a;dldr m:hl mßN%uKh jk nj
Wml,amkh lrkak' ;drldj iy iqmsß ialkaO l`M l=yrh taldldr >k;ajfhka hq;a f.da,dldr
yevhla .kakd nj ;j ÿrg;a Wml,amkh lrkak'

i. fÊofha oS we;s o;a; Ndú; fldg r ys w.h ks¾Kh lrkak' ̂  = 3 f,i .kak&
ii. tkhska iqmsß ialkaO l`M l=yrfha ialkaOh MB .Kkh lrkak'
iii. iqmsß ialkaO l`M l=yrfha YajdÜiaphs,aâ wrh RS  .Kkh lrkak'

(g) iQ¾hhd yosisfhau wo mj;sk ialkaOfhka hqla;j l`M l=yrhla njg m;afõ hehs Wml,ams; f,i
is;kak'

i. mDÓúh iQ¾hhd jgd oeka .uka lrk llaIfhau os.gu mßN%uKh fõo @ Tnf.a ms<s;=r i`oyd fya;=
olajkak'

ii. fï ksid mDÓúfha Ôjhg n,mEï we;s úh yels o@ Tnf.a ms<s;=r i`oyd m%Odk fya;=j fokak'
iii. wrh 2.4 km jk f.da,hlg iQ¾h ialkaOh yels<sh yelskï iQ¾hhd l`M l=yrhla njg m;ajk nj

fmkajkak' iQ¾hhdf.a ialkaOh 1.8 × 1030 kg f,i .kak'

   (2022 - A/L)

2 GM
R
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01. mDÓúfha ialkaOh iy wrh ms<sfj<ska  M  yd  R
o i¾j;% .=re;ajdl¾IK ksh;h  G  o kï mDÓú

mDIaGfha isg  H   Wil .=re;ajc ;ajrKh jkqfha"

1' 2'

3' 4'

5' (1991 - A/L)

02.

tl tflys ialkaOh m jk i¾jiu jia;= folla

rEmfha fmfkk mßÈ X wlaIh u;"  R mr;rhla

iys;j ;nd ksYap,;dfõ isg uqod yßk ,È'

wfkla jia;=ka úiska fuu jia;= fol u; we;s

flfrk n,mEu fkdi,ld yeßh yels kï jia;=

fol w;r ÿr ( r )  iuÕ tajdfha m%fõ.h ( V )
fjkiajk wdldrh fyd¢kau ksrEmKh lrkafka

my; § we;s lskï m%ia;drho @

1' 2'

3' 4'

5'

(1992 - A/L)

03. by; wxl  02  m%Yakfha i|yka lr we;s jia;=

fol w;r mj;sk .=re;ajdl¾IK n,h

m%;sf;da,kh ^uev meje;aùu& lsßu i|yd tla

tla jia;=j u; ;eìh hq;= wju wdfrdamK

m%udKh jkafka"

1' Gm / R 2'  G  m
3' m  G 4' 2m  G 
5' 2m R 

(1992 - A/L)

04. § we;s rEmj, fmkajd we;af;a tl tlla i¾jiu

ialkaOhka 6 la iys; fjkia moaO;s myls' bka

ialkaO ;=kla ;nd we;af;a iumdo ;%sfldaKhl

Ys¾I u;h" wfkla ialkaO ;=k tajd wdikakfha

fkdief,k mßÈ ;nd we;' ish¨u ialkaOhka

tlu ;,fha msysgd we;' ialkaO tlsfkl u;

we;s flfrk .=re;ajdl¾IK n, yereK úg

tajd u; l%shd lrk wfkla iEu n,hlau

fkdi,ld yeßh yels ;rï l=vd kï my; moaO;s

w;=ßka ialkaOhka jvd;au iu;=,s;;dfõ msysáh

yels moaO;sh l=ulao @

1' 2'

3' 4'

5'

(1993 - A/L)

G M
R2  + H2

G M
R2

G M
R  + H

G M
R

G M
(R  + H)2

m m

R

v

0 YR

v

0 YR

v

0 YR

v

0 YR

v

0
YR
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05. ialkaOh  M  yd wrh

R  jk taldldr

jD;a;dldr uqÿjl

flakaøfha" ialkaOh  m  jk wxY=jla ;nd we;'

M  u.ska  m  u; we;s lrk .=re;ajdl¾IK

n,fha úYd,;ajh

1' 0 2'

3' 4'

5' wkka;hg iudk fõ'

(1994 - A/L)

06. X  yd  Y  keue;s .%yf,dal foll ialkaO iy

wrhka ms<sfj,ska  Mx ,  My  yd  Rx  ,  Ry  fõ'

.%yf,dal u;=msg .=re;ajc ;ajrKhkaf.a w.h

iudk kï"    hk wkqmd;fha w.h

jkqfha"

1' 2 2' 1
3' 1/2 4' 1/4
5' 1/8 (1995 - A/L)

07. M  iy R  hkq ms<sfj,ska wÕyre .%yhdf.a

ialkaOh iy wrh jk w;r G hkq id¾j;%

.=re;ajdl¾IK ksh;h fõ' wÕyre .%yhdf.a

mDIaGh u; .=re;ajdl¾IK ;ajrKh"

1' 2'

3' 4'

5'

(1996 - A/L)

08. mDÓú mDIaGh u; § jia;=jl nr  600 N  fõ'

mDÓú mDIaGhg by<ska tla mDÓú wrhl Wil §

jia;=fõ nr jkqfha"

1' 150 N 2' 240 N
3' 300 N 4' 600 N
5' 2400 N (1997 - A/L)

09. pkaøhd wrh  R jQ o mDIaGh u; .=re;aj ;ajrKh

g1 jQ o f.da,hla hhs Wml,amkh lrkak' id¾j;%

.=re;ajdl¾IK ksh;h G kï pkaøhdf.a uOHkH

>k;ajh fokq ,nkafka"

1' 2'

3' 4'

5'

(1998 - A/L)

10. mDÓúfhys wrh R  jk w;r mDÓú mDIaGh u; §

.=re;ajc ;ajrKh  g  fõ' mDÓú mDIaGfha isg  R
Wila olajd Tijk ,o ialkaOh m  jq jia;=jl

úNj Yla;s jeäùu jkafka"

1' ¼ mgR 2' ½ mgR
3' mgR 4' 2mgR
5' 4mgR (1999 - A/L)

11. A kï N+ia:djr pkaøsldjla wrh RA jq llaIhl

.uka lrhs' B kï jQ ;j;a N+ia:djr pkaøsldjl

ialkaOh A ys ialkaOh fuka fo.=Khls' B
pkaøsldfõ llaIfhys wrh

1' RA 2' 2 RA

3'      RA 4'  2  RA

5'          RA (2000 - A/L)

12. mDÓúfha ialkaOh yd wrh ms<sfj,ska  M  iy  R
fõ' mDÓú mDIaGfha § ialkaOh  m  jk

frdlÜgqjl úfhda. m%fõ.h jkafka"

1' 2'

3' 4'

5'

(2001 - A/L)

M

m R

G Mm
R2

3G Mm
2R2

G Mm
2R2

MX R
2

Y

MY R
2

x

G R
M

R2  M
G

G M
R2

G M
R

G M2

R

4 R G
3g1

3 Rg1

4 G
4 Rg1

3 G
4 g1

3RG
3g1

4 R G

1
2 

 2

1

2GM
R

GM
R

2GM
R

GM
R

2GmM
R
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13. wÕyre f.a ialkaOh mDÓúfha ialkaOfhka 0'1

la fõ' wÕyre iy iq¾hhd w;r ÿr mDÓúh iy

iq¾hhd w;r ÿr fuka 1'5 la fõ'

w;r wkqmd;h"

1' 1 2'

3' 4'

5' (2003 - A/L)

14. ialkaO ;=kl

tal,s;

moaO;shla

rEmfha

fmkajd we;' m1  yd  m2   ialkaO fol rEmfha

±lafjk msysàïj, ;nd .;a úg tajdfha

n,mEu hgf;a  M   ialkaOh ksYap,j mj;S'

m1   ialkaOh fo.=K l< úg M   ialkaOh

;jÿrg;a ksYap,;djfha mj;skafka  r2   ys w.h"

1' 2 2  a    olajd fjkia l< úgh'

2' 2  a    olajd fjkia l< úgh'

3' 2  a    olajd fjkia l< úgh'

4' 4  a   olajd fjkia l< úgh'

5' 3 2  a    olajd fjkia l< úgh'

(2004 - A/L)

15. rEmfha ±lafjk mßÈ"

ialkaOhka  mA  yd

mB  jQ  A   yd  B
pkaøsld folla"

ms<sfj<ska  VA  yd  VB

fõ. iys;j P kï

.%yfhla jgd

jD;a;dldr llaI foll .uka lrhs' llaIj,

wrhhka ms<sfj<ska  r  yd  2r  fõ'

    wkqmd;h jkqfha"

1' 2 2'

3' 2 4'

5' 2 (2005 - A/L)

iq¾hhd iy wÕyre w;r .=re;ajdl¾IK n,h

iq¾hhd iy mDÓúh w;r .=re;ajdl¾IK n,h

0.1
(1.5)2

(1.5)2



(1.5)2



1
(1.5)2

VA

VB
mA

mB

mA

mB

1
 2

16. mDÓúh jgd llaI .; jQ pkaøsldjla ;=<

w;a±lSug ,efnk nr rys; Ndjh ms<sn|j lr

we;s my; ±lafjk m%ldY i,lkak'

A) nr rys; Ndjh we;s jkafka tjeks Wil

mj;sk fkdi,ld yeßh yels ;rï l=vd

.=re;ajh ksidh'

B) nr rys; Ndjh ksid pkaøsldj ;=, p,s;fha

fhfok mqoa.,hl=f.a .uH;djh Y=kH fõ'

C) nr rys; Ndjh ksid pkaøsldj ;=< iajNdúl

;dm ixjyk Odrd we;s úh fkdyelsh'

by; m%ldYj,ska"

1' A muKla i;H fõ'

2' C muKla i;H fõ'

3' A iy C muKla i;H fõ'

4' A , B iy C hk ish,a, u i;H fõ'

5' A , B iy C hk ish,a, u wi;H fõ'

(2006 - A/L)

17. mDÓúh u;=msg§ jia;=jlg 100 N nrla we;' th

mDÓú mDIaGfha isg mDÓúfha wrhg iudk jQ

Wilg /f.k .sh úg tys nr jkqfha"

1' 10 N 2' 25 N
3' 50 N 4' 75 N
5' 100 N (2007 - A/L)

18. tys wlaIh jgd
lrlefjk wrh 103m
jk wNHjldY
ckdjdihla rEmfha
fmkajd we;'
wNHjldY ckdjdifha
ìu u; isgf.k isák
..k.dñhl=f.a mdo
u;g ±fkk f;rmqu mDÓúh u; § Tyqf.a
nrg iudk ùu i|yd wNHjldY ckdjdih
N%uKh úh hq;= fldaKsl fõ.h ()
fldmuKo @
1' 0.1 rad s–1 2' 1 rad s–1

3' 2 rad s–1 4' 5 rad s–1

5' 10 rad s–1 (2008 - A/L)

19. A hkq os. l iy ialkaOh M jk taldldr f,day
oKavls' B oKav
idod we;af;a A g
i¾jiu jQ fjk;a
oKavla f.k th
wrh r jk jD;a;
pdmhla idok
wdldrg kjd
.ekSfuks' m ,CIHdldr ialkaOhla rEmfha
±lafjk wdldrhg A iy B w;r ;nd we;'


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FA hkq m u; A u.ska we;s lrk .=re;ajdl¾IK

n,fha úYd,;ajh iy FB hkq m u; B u.ska

we;s lrk .=re;ajdl¾IK n,fha úYd,;ajho"

kï

1' FA = FB = 2' FB < FA =

3' FA < FB = 4' FA < FB <

5' FB < FA <
(2008 - A/L)

20. f.da,dldr laIqø .%yhl=f.a (asteroid) wrh
60 km fõ' tys mDIaGh u; .=re;ajdl¾IK

;ajrKh 3 m s–2 fõ' laIqø .%yhdf.a mDIaGh u;

§ úfhda. m%fõ.h jkafka"

1' 400 m s–1 2' 600 m s–1

3' 800 m s–1 4' 1200 m s–1

5' 3600 m s–1 (2009 - A/L)

GMm

r2

GMm

r2

GMm

r2

GMm

r2

GMm

r2

MCQ - Past Papers
Time target : 30 minutesPaper - 02

01.

wxY= ;=kla w¾O jD;a;hla u;o i;rjekak w¾O

jD;a;fha flakaøfhao ;nd we;s i¾jiu wxY=

y;rl ieleiauj,a ;=kla (A,B iy C) rEmfha

fmkajhs' flakaøfha we;s wxY=j u; wfkla wxY=

;=k u.ska we;s lrkakdjQ wkqrEm iM,

.=re;ajdl¾IK n,j, úYd,;aj ms<sfj,ska FA,
FB yd FC u.ska ksrEmKh fõ kï"

1' FC > FB > FA 2' FB < FC < FA

3' FC < FB < FA 4' FC = FB = FA

5' FC = FB > FA (2010 - A/L)

02. taldldr >k;ajhla we;s .%yf,dalhl ialkaOh

2.0×1027kg fõ' tys wrh 6.7×107m fõ'

.%yf,dalfha mDIaGh u; .=re;ajdlrIK úNjh

jkqfha" (G = 6.7×10–11 Nm2 kg–2)
1' –2.0×109 J kg–1 2' –2.0×102 J kg–1

3' 0 4' 2.0×109 J kg–1

5' 6.0×102 J kg–1 (2011 - A/L)

03. ialkaOh M yd wrh R jQ .%yf,dalhlska úfhda.

ùu i|yd wxY=jlg ;sìh hq;= wju m%fõ.h 
fokq ,nkafka"

1'  = 2'  = 2

3'  = 4 4'  =

5'  = (2013 - A/L)

04. m ialkaOhla

iys; wxY=jla"

ialkaOh M iy

wrh R jk

f.da,dldr .%y

f,dalhl flakaøfha isg 2R ÿrlska msysá P
,laIHhl isg isriaj by<g rEmfha ±lafjk

wdldrhg m%lafIam lrkq ,efí' fuu

m%laIsma;h i|yd úfhda. m%fõ.h jkafka"

1'  = 2'  =

3'  = 4'  =

5'  = 2 (2014 - A/L)

 2GM

R  G M

R

 gM

R

G M

R
2GM

R

 G M

R  2GM

R

 2Gm

R  G M

2R

 G M

R
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05. ialkaOhka ms<sfj<ska m1 yd m2 jQ A iy B ;re

folla" tajdfha wfkHdakH .=re;ajdl¾IKh ksid

m1r1 = m2r2 mßÈ jQ O kï ,laIHh jgd" ieu

úgu AOB tal f¾Çhj msysgk fia" rEmfha olajd

we;s mßÈ jD;a;dldr p,s;hla isÿ lrhs'

m1 yd m2 ys fõ.hka ms<sfj,ska 1 yd 2 kï"

     wkqmd;h jkqfha"

1' 2'

3' 4'

5' (2015 - A/L)

06. A .%yf,dalh i|yd"

hk wkqmd;h B .%yf,dalh i|yd tu wkqmd;h

fuka y;r .=Khla kï"

hk wkqmd;h jkafka"

(1) (2) 2
(3) 4 (4) 8
(5) 12 (2016 - A/L)

07. wrh RA jQ taldldr" f.da,dldr A kï .%yhl=f.a

iy wrh RB jQ taldldr" f.da,dldr B kï

.%yhl=f.a mDIaG u; .=re;ajc ;ajrK iudk

fõ' A ys ialkaOh B ys ialkaOh fuka fo.=Khla

fõ kï"

(1) RA =2 RB (2) RA =  2RB

(3) RA = (4) RA =

(5) RA = RB (2018 - A/L)

1

2

m2

m1

m1

m2
m2

m1+m2

m1

m1+m2

m1+m2

m2

.%yf,dalfha ialkaOh

.%yf,dalfha wrh

A .%yf,dalfha mDIaGh u; § úfhda. m%fõ.h

B .%yf,dalfha mDIaGh u; § úfhda. m%fõ.h

 2

RB

2
RB

2

08. ,laISh jia;=jla u.ska we;s jk .=re;ajc úNjh

V(r) " ÿr r iu`. úp,kh ùu jvd;a fyd`Èka

ksrEmKh lrkq ,nkafka"

  (2019 - A/L)

09. wdldY jia;=jla tla;rd wjia:djloS mDÓúfha

yd pkaøhdf.a flakaø hd lrk f¾Ldfõ uOH

,laIHfha ia:dk .; ù we;' pkaøhdf.a ialkaOh

mDÓúfha ialkaOh fuka 0.0123 .=Khls' mDÓúfha

iy pkaøhdf.a flakaø w;r ÿr mDÓúfha wrh

fuka 60 .=Khla f,i Wml,amkh lrkak'

mDÓúh iy pkaøhd hk foflau .=re;ajdl¾IKh

ksid jia;=fõ we;s jk ;ajrKh wdikak jYfhka

g weiqfrka"

(1) 1.1 × 10–6 g fõ' (2) 1.1 × 10–3 g fõ'

(3) 3.3 × 10–2 g fõ' (4) 0.5 g fõ'

(5) 1.0 g fõ' (2019 - A/L)

10. ialkaOh 1.0 kg jQ l=vd WmlrKhla

.%yf,dalhla u; ;nd we;' tu .%yf,dalfha

ialkaOh mDÓúfha ialkaOh fuka ;=ka .=Khla

jk w;r wrh" mDÓúfha wrh fuka fo.=Khls'

.%yf,dalfha mDIaGh u;§ WmlrKfha nr

fldmuKo@ .=re;ajdl¾IKh yer wfkl=;a

ish¨u n,mEï fkdi,ld yßkak'
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(1)         N (2)         N

(3)         N (4) 10 N

(5)         N (2020 - A/L)

11.

tl tflys ialkaOh m ne.ska jQ ;re ;=kla"

me;a;l È. a jQ iumdo ;%sfldaKhl YS¾I u;

rEmfha fmkajd we;s mßÈ msysghs' fuu ;re

;=k ;%sfldaK flakaølh jgd ;re w;r

wdrïNl ÿr fkdfjkiaj mj;ajd .ksñka

jD;a;dldr m:hl p,kh jk f,i i,lkak'

wfkHdakH .=re;ajdl¾IK n, muKla ;re

w;r l%shd lrhs kï moaO;sfha wdj¾; ld,h

fokq ,nkafka"

(1) 2  (2) 2 

(3) 2  (4) 2 

(5) 2 
(2020 - A/L)

12. n%yiam;s .%dyhdf.a úIalïNh iy uOHkH

>k;ajh ms<sfj<ska mDÒúfha tu w.hka fuka

11 .=Khla yd .=Khla     fõ' mDÒú mDIaGh

u; .=re;ajdl¾IK ;Sj%;djh 10 N kg1 fõ

kï n%yiam;sf.a mDIaGh u; .=re;ajdl¾IK

;Sj%;djh fldmuKo@

(1) 27.5 N kg1 (2) 44.0 N kg1

(3) 48.4 N kg1 (4) 110 N kg1

(5) 440 N kg1 (2021 - A/L)

15
4

20
3

15
2

45
4

a3

2 GM a3

3 GM
3 a3

GM 2 a3

GM
3 a3

2 GM

1
4

13. wNHjldY hdkhla mDÓúfha isg i| lrd .uka

lrhs kï ÿr (s) iu. tys iM, nfrys (W)
úp,kh jvd;au fyd|ska ksrEmKh jkafka

my; l=uk m%ia;drh u.ska o@ ̂ wfkla jia;=j,

n,mEu fkdi,ld yßkak'&

(2022 - A/L)
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14. taldldr f.da,Sh M iy m ialkaO foll flakaø
w;r ÿr r fõ' ialkaO fofla .=re;ajdl¾IK
úNj Yla;sh l=ulao@

(1) (2) 

(3) (4) 

(5)  (2023 - A/L)

15. mDÓúh iQ¾hhd jgd wrh r1 jk jD;a;dldr
m:hl v1 fõ.hlska mßN%uKh jk nj yd
w`.yre .%yhd iQ¾hhd jgd wrh r2 jk jD;a;dldr
m:hl v2 fõ.hlska mßN%uKh jk nj

Wml,amkh lrkak'        wkqmd;h

l=ulao@

(1) (2)

(3) (4)

(5) (2023 - A/L)

GMm
r

GMm
r

GMm
r2

GMm
r2

GM
r

v1
v2

r1
r2

r2
r1

r2
r1

 r1
r2


r2

1

r2
2
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ms<s;=re

01.      yd 02. 2.5 × 10–5 N, 500 kg isg 0.245 m ÿßka 03. 2 kg , 3 kg

04. 2.2 × 10–6 Nkg–1 05. 06. 2

07. 1.4 × 10–4 rad s–1 08. V =       T= 2 09. 1.36 × 104 km

10. 0.0646 ms–2 11. 12. 5 N kg–1

13. g0 14. 2 % lska jeäfõ 15. 2/3

16. 7.46 × 1022 kg, 3350 kgm–3 17. 9910s

18. 7200 20. 3 / G 21. 0.001 rads–1, 7.4 × 103 ms–1

22. 1.02 × 103 ms–1, 6 × 1024 kg 23. 7056 s

24. 336000 25. i.  ( 2/5 ) 3/2     ii.

26. V = R  g / ( R + h ), T = 2 ( R + h ) / g 27. 9706 s

28. 180 kgm–3 29. 1.24 × 10–3 rad s–1, 22.6 h 31. 3.6 × 105 km

32. 33. 5 × 106 J 34.          ( 16 + 7 /    2 )

36. 1000 kg 37. 7.1 × 1010 J

38. 1:1 39. 3m, 6:1 40.  (iv) Y

41. i. wvqfõ' ii. jeäfõ' iii. jeäfõ' 42. 4 × 105 kgms–1

43. 2.4 × 103 ms–1 44. 45. 22 km s–1

46. 108 J, –108 J 47. 2 E 48. R

49. 2 50. 2  2 51. 1 × 104 ms–1

52. i.  R ii.  gR 53. 2.58 × 106 ms–1

D3

G ( M1 + M2 )
GMm ( 7d2 - 8dR + 2R2)

8 d2 ( d - R )2

2

a3

3Gm
Gm

a

MM

ME

1 0

2

 R + h
R

mgR

2

–Gm2

x

M1

M2
(     )

1
3

56. ksõgkaf.a .=re;ajdl¾IK kshuh'

F = G
G = i¾j;% .=re;ajdl¾IK ksh;h'

r = ialkaOhka w;r ÿr'

m1, m2 = ialkaOhka'

F = ialkaO 2 w;r n,h'

mDÓú mDIaGhg wdikak jia;=jla i|yd"

mg = G

gR2 = GM fyda g =

i. p,s;fha fhfok pkaøsldjla i|yd"

= G

V2 = G

fuu m%ldYkh g i|yd fh§fuka"

V2 =

ld,h"

T =

Mm
R2

Gm
R2

– – – 01

– – – 01

m1m2

r2
mV2

r
Mm

r2

m
r

gR2

r

2r
V

– – – 01

– – – 01

d
2

d
2    2

2 h
R

,
M 2

M 1
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           =

r3 =

T =

= 8640 s

r3 =

r = 9.2×106 m

mDÓú mDIaGfha isg we;s Wi

= r – R        ^wvq lsÍug ,l=Kq 01&

= 9.2×106 – 6.4×106

= 2.8×106 m

ii. pkaøsldfõ iïmQ¾K Yla;sh

= pd,l Yla;sh + úNj Yla;sh

=        mV2 +    – G

=        G             –  G

= –

= –           g

= –           ×

^ksjerÈ wdfoaYhg ,l=Kq 01&

= (–) 2.2×1010 J

iii. wjYH wju Yla;sh =
llaIfha§ úNj Yla;sh – fmdf<dj u;§ úNj Yla;sh

= – G – –G

= – G + G

= –2×2.2×1010 + gRM

= –4.4×1010 +6.4×1010

= (+) 2.0×1010 J

iv. (ii) fldgfiys .Kkh lrk ,o Yla;sh" pkaøsldfõ

iïmQ¾K Yla;sh fmkakqï lrk w;r" (iii)
fldgfika fmkakqï lrkqfha uq¿ Yla;sfhka

fldgila muKs'

v. N+ ia:djr pkaøsldjla i|yd

ld,h T1 = 24 meh

= 10 T
wrh r1 fokq ,nkafka r1 = r×102/3

= 9.2×106×4.64
= 42.4×106 m

fmdf<dfõ isg we;s Wi= r1–R
= (42.4–6.4)×106

= 36×106 m
= 36 000 km

                          ^fyda ksjerÈ wdfoaYhg ,l=Kq 01&

vi. wrh wvqfõ'

m%fõ.h jeä fõ'     (V =              )
                                ^´kEu 1 la i|yd ,l=Kq 01&

57. i. M E = mDÓúfha ialkaOh

m = wNHjldY m¾fhaIKd.drfha ialkaOh

RE = mDÓúfha wrh = 6400 km
m¾fhaIKd.drh yd mDÓúh w;r we;s .=re;ajdl¾IK

n,h

=                       fyda

m¾fhaIKd.drfha fõ.h  f,i i,luq'

m¾fhaIKd.drh u; flakaøNsidß n,h

=

^      moh i|yd fuu ,l=K ,nd.; yel'&

 llaIfha ia:dhs;dj i|yd

  =

m%ldYk iudk lsÍu i|yd

2 =

kuq;a g =           ^fyda GME= gR2
E)

2 =           =

gR2

r
2r
V[      ]2

gR2T2

42

24×60×60
10

– – – 01

– – – 01

10×(6.4×106)2×(8640)2×72

4×222

^ksjerÈ wdfoaYhg ,l=Kq 01&

[              ]1
2

Mm
r

Mm
r

1
2

Mm
r

1
2

GMm
r

1
2

– – – 01

1
2

10×(6.4×106)2×1000
9.2×106

RE m
r

2

[              ]Mm
R

Mm
r

Mm
r

Mm
R

^ksjerÈ wdfoaYhg ,l=Kq 01&

– – – 01

– – – 01

Gm
r

– – – 01

– – – 01

– – – 02

GMEm
[(6400+1700)×103]2

GMEm
(h+RE)2

m2

[(6400+1700)×103]
^fyda ixfla; weiqfrka&

2

r

– – – 01

– – – 01

m2

[(6400+1700)×103]
GMEm

[(6400+1700)×103]2

GME

(6400+1700)×103

GME

R2
E

GME

(6400+1700)×103

gR2
E

(6400+1700)×103

– – – 01

– – – 01
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=

=

 =

= 7.1 (+ 0.1)×103 ms–1

ii. wNHjldY hdkh ^ialkaOh 104 kg) mDÓú mDIaGh

u; we;súg tys úNj Yla;sh

V1 = –

= –

wNHjldY hdkh llaIh lrd ,Õd jQ úg tys úNj

Yla;sh

V2 = –

= –

wjYH wju Yla;sh = (V2 – V1)

=

=       ×

= 1.3 (+ 0.1)×1011 J

{úl,am l%uh ^úNj i,ld ne,Sfuka&}

wNHjldY hdkh ^ialkaOh 104 kg& mDÓú mDIaGh

u; we;s úg tys úNjh

V1 = –

= –

wNHjldY hdkh llaIh lrd <Õd jQ úg tys úNjh

V2 = –

= –

úNj fjki = (V2 – V1)

=

wjYH wju Yla;sh = (V2 – V1)×104

=

= 1.3 (+ 0.1)×1011 J

iii. wNHjldY hdkhg iemhsh hq;= wu;r Yla;sh

=   m 2

      ×104 (7.1×103)2 ^ksjerÈ wdfoaYh i|yd&

= 2.5 (+ 0.1)×1011 J

iv. ke;'

iïmQ¾K ̂ iM,& .uH;djh ̂ fyda moaO;sfha ialkaOh&

NdKav ixl%duK lsÍu ksid fjkia fkdfõ'

58. jia;+ka fol r ÿrlska fjkajQ úg jia;+ka fol w;r

.=re;ajdl¾IK n,fha (FG) úYd,;ajh'

=

Bg wkqrEmj úoHq;a n,h =

ld¾hhla fkdl< úg"       =

tuksid" m =

^fyda by; iïnkaO;dj úNj Yla;sh Y=kH jk wjia:dj&

ie<lSfukao ,nd.; yel' tkï

–            +             =  0 )

i. a.         > kï" jia;=j u.ska ld¾hhla

lrkq ,efí'

túg" m >

b.         <         kï jia;=j u; ld¾hhla flf¾'

túg" m <

ii. olajd we;s ;;a;ajhka hgf;a fojk jia;=j m<uq

jia;=fõ isg r ÿrlska we;s nj ie<l+ úg"

fojk jia;=fõ .=re;ajdl¾IK úNj Yla;sh"

= –

642×1011

81×102×103

642×106

81
64×103

9

^ksjerÈ wdfoaYh i|yd ,l=Kq

01&

GME×104

(6400×103)

GME×104

(64×105)

^fyda ixfla; wdY%fhka&

GME×104

(6400+1700)×103

GME×104

81×105

^fyda ixfla; wdY%fhka&

GME×104

105 [               ]1
64

1
81

– – – 01

– – – 01

– – – 01

– – – 01

gR2
E×104

105

–

17
64×81

– – – 01

– – – 01

GME

6400×103

GME

64×105

^fyda ixfla; wdY%fhka&

GME

(6400+1700)×103

GME

81×105
^fyda ixfla; wdY%fhka&

[               ]1
64

1
81

–
GME

105

– – – 01

– – – 01

– – – 01

gR2
E×104

105

17
64×81

– – – 01}

– – – 01

1
2
1
2

– – – 01

– – – 01

– – – 01

– – – 01

Gm2

r2

q2

40r
2

Gm2

r2

q2

40r
2

(                      )q
20G

Gm2

r
q2

40r
2

Gm2

r2

q2

40r
2

q
20G

Gm2

r2

q2

40r
2

q
20G

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

Gm2

r
– – – 01
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fojk jia;=fõ úoHq;a úNj Yla;sh"

=

fojk jia;=j f.k tafï§ isÿlrkq ,nk uq¿

ld¾hh"

=            –

iii. (i) a fyda a

iv. m<uq ialkaOh fj;g we;s iïm%hqla; n,h

=            –

fojk jia;=j m<uq jia;=j jgd N%uK p,s;hla

mj;ajhs kï"

              –                 =

v. R j, we;s tla tla jia;=j u; ;eîug we;s kshñ;

wdfrdamKh = Q f,i .ksuq'

fojk jia;=j R j, we;s úg tys iïmQ¾K Yla;sh

fokq ,nkafka"

        m2 –             +

     ys È iïmQ¾K Yla;sh fokq ,nkafka"

–

       m2 –             +            =             –

Q = 2   0R        m2 +

Q fjkqjg Q/2 Ndú; lr we;akï iïmQ¾K ,l=Kq

fokak'

59.a. .=re;ajdl¾IK úNjh = U =  –

b. i. jia;=fõ iïmQ¾K hdka;% Yla;sh

E   =      m
2 –

ii. Yla;s ixiaÓ;sfhka

        m
2 –               =

q2

40r

q2

40r
Gm2

r

– – – 01

– – – 01

q2

40r
2

Gm2

r2

q2

40r
2

Gm2

r2

m0
2

r

1
2

GmM
R

Q2

40R

R
2

Q2

20R
2GmM

R

1
2

GmM
R

Q2

40R
Q2

20R
2GmM

R

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01
1
2

(                            )GmM
R

^iDK ,l=K b;d wjYHh&

G M
h

1
2

GMm
h

GMm
h

GMm
H

1
2

– – – 01

– – – 01

– – – 01

H i|yd úi£fuka

H =

iii.  = e
1 jkúg H wkka;h lrd hhs'

(2GM – h1
e
2) = 0

1
e =

yqre mqreÿ l%ufhkao fuu m%ldYkh ,nd.; yel'

c.             = G  =

1
e = 20

d. mDÓú mDIaGfha§ úfhda. m%fõ.h

=

= 3/4×2×104

= 0.75×1.4×104

= 1.05×104 m s–1 {(10500–10607) m s–1}

e. rms = 3kT/m  fyda        m2
rms =         kT

tuksid yhsv%cka i|yd (rms)

=

= 14× 2 × 100
= 1960 ms–1 {(1960–2000) ms–1}

=   =

(rms) O2=

= 490 ms–1 {(490–500) ms–1}

f. H2 jdhqj i|yd (6rms)
= 6×1960  = 11760 ms–1 {(11760–12000) ms–1

O2 jdhqj i|yd (6rms)
= 6×490 ms–1   = 2940 ms–1 {(2940–3000) ms–1

tuksid 6rms < 6e ;Dma; lrkafka O2 jdhqj i|yd

muKs'

ke;fyd;a 6rms < 6e , H2 jdhqj ;Dma; fkdlrhs'

2hGM
(2GM – h

2)

m0
2

h
mM
h2

– – – 01

– – – 01
2GM

h

G M
h

– – – 01

1
2

3
2

 3×1.4×10–23×280
3×10–27

(rms) O2

(rms) H2

m
m

1
4

1960
4

2×6×10–11×6×1024

6400×103 – – – 01

– – – 01

H 2

– – – 01

– – – 01
H 2

O 2

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01
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60.a. N+'ia'p'jl ld,dj¾;h  = 24 meh

b.

iul ;,h fkdue;sj we| we;s ksjerÈ llaI Ndr

.; yelsh'

c. m'mD'l'p'la i|yd WodyrK (

yn,a wNHjldY ÿf¾laIh

fyda O%ej pkaøsldj

fyda wka;¾cd;sl wNHjldY uOHia:dkh

^by; ´kEu tlla&

d. = [ fyda mr2  fyda  mr              ]

^iólrKfha ´kEu wdldrhla&

            =           [ fyda r2  fyda  r              ]

r = [ GME                 ]

r = [ 40×1013                       ]

^ksjerÈ wdfoaYh i|yd& ^ i|yd 22/7 fyda 3.14
wdfoaY l< yel&

e. ld, mudj =

= 0.24 s

f. wdk; ;,hla jQj;a llaISh iólrKh (d) fldgfia

fukau fõ'

fyda            =         [ fyda mr2 fyda  mr              ]

^iólrKfha ´kEu wdldrhla&

fyda T2 =

 T2 =

T = 5484 s

– – – 01

– – – 01

GMEm
r2

m

r
2
(      ) 

 

r
2
(      ) 

T
2(      )  

2×36000×103

3×108

GMEm
r2

m

r

r(2)2

GME

(6700×103)3×4×10
40×1013

2
(     )

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

GME

r2

24×60×60
2

(               )

fuh m'mD'l'p' jls' thg fya;=j jkafka"

 th wdk; ;,hl mj;S'

 Wi 160–2000 km mrdifha fõ'

 ld,dj¾;h meh 24 lg jvd wvqh'

^by; fya;= ;=fkka ´kEu tlla&

g. m'mD'l'p' l jdis ;=k

 ir, ÈYd.; úh hq;= ke;s wekafgkd Ndú;h

 úoHq;a pqïnl ix{d i|yd ld, mudj wvqùu

 meyeÈ,s neúka jeä mDÓúfha mska;+r ,nd.; yels

ùu

 iQ¾hhdg ksrdjrKh jk úoHq;a pqïnl úlsrK

wvq ùu

 llaIhl /oùu i|yd wvq iïm;a yd Yla;s

m%udKhla wjYH ùu'

 wvq m%n,;djhla we;s j¾Ol wjYH ùu'

^by; ´kEu ;=kla&

h. L2 msysgqu jvd fyd| jkafka tu mssysgqfï§ pkaøsldj

ug; m;s; jk iQ¾h úlsrKj,ska fldgila wjysr

lrk neúks'

i. ma,dkala wNHdjldY mÍCIKd.drfha fldaKsl fõ.h

2 rad year–1

^ i|yd 22/7 fyda 3.14 wdfoaY l< yel&

j. ma,dkala mÍCIKd.drfha llaISh iólrKh

         +                 =

         +                  =  m (R+r)

k. L1 ys" we;s pkaøsldj i|yd

         –                 =   m (R–r)

L2 ys" we;s pkaøsldj i|yd

         +                 =   m (R+r)

L1 ys§ pkaøsldj u; n,h mDÓúh ksid wvq jk w;r

L2 ys§ pkaøsldj u; n,h mDÓúh ksid jeäfõ'

GMSm
(R+r)2

GMEm
r2

m

(R+r)
GMSm
(R+r)2

GMEm
r2

GMSm
(R–r)2

GMEm
r2

GMSm
(R+r)2

GMEm
r2

2
T(     ) 

2
T(     ) 

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01
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61.a. kHIaáh" fldaudj" j,a.h ^ish,a,gu&

b.

^fuu ,l=K ,nd .ekSug ´kEu fjkialï 3la

wkqrEm m%;siuhka iu. ,súh hq;=hs' § we;s wkqms<sfj,

wod, ke;'&

c. F =

=

= 1.07×109 N

d. fldaKsl .uH;d ixiaÓ;s kshuh fh§fuka

2×1014×8.0×1010×= 2×1014×5×1012×12.0×103

= 7.5×105 ms–1

fyda

2×1014×8.0×1010×= 2×1014×5×1012×12.0
= 7.5×102 k ms–1

e. j,a.d ;refõ .uka ud¾.fha w;yeÍ .sh iqkanqka

mDÓú jdhqf.da,hg we;=,a ù >¾IKh yryd ckkh

jk ;dmh ksid wdf,dalh ksl=;a lrñka ±ù hhs'

f. W,ald - wdf,dalh ksl=;a lrñka

iïmQ¾Kfhkau jdhqf.da,h ;=, ±ù

hk W,aldN fldgia

W,aldmd; - w¾O jYfhka ±ù b;sßh mDÓú mDIaGh

u;g jefgk W,aldN fldgia

g. f¾Åh$W;a;drK yd N%uK pd,l Yla;sh'

h. W,aldN wjg we;s mrudKq whkSlrKh ù

bf,lafg%dak iu. blaukska m%;sixfhdackh ù

wdf,dalh ksl=;a lrk úg .sks fnda, we;s lrhs'

whk j,a.h

1 ks,amdg

2 iDcqj mej;Su

3 ieuúgu iQ¾hhdf.ka

bj;g

4 ^fndfyda úg& whk

j,ska iE§ we;'

¥ú,s j,a.h

iqÿ mdg

^iq¿ jYfhka& jl% jQ

j,a.;rejg msgqmiska

msysghs'

^fndfyd a úg& ¥ú,s

j,ska iE§ we;'

– – – 01

6.7×10–11×2×1030×2×1014

(5×1012)2

GMm
r2

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

2M
5

3M
5

2M
5

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

 1

i. W,aldNfhys M ialkaOfhka 2/5 la iys; lene,af,ys

;sria iy isria m%fõ.j, ixrplhka 1 iy 2 f,i

i,luq'

f¾Çh .uH;d ixiaÓ;s kshuh fh§fuka

 1 × = 600 ×

 1 = 900 ms–1

 2 × = 200 × M

 2 = 500 ms–1

 = (5002 + 9002)1/2

= 106 × 102 ms–1

= 1030 ms–1 (1020 – 1040)

j. W,aldN lene,af,a fõ.h > Yíofha fõ.h

k.

jyka;rdj ^f¾Ld fol& iu. ksjerÈ rEmhg

^jyka;rdfõ Ys¾Ih wjidkhg we| we;s ;rx.

fmruqKg msg;ska msysáh hq;=h'&

f.da,dldr ;rx. fmruqKqj, jyka;rdj u.ska we;s

lrk fla;=j m%lïmk ;rx. f,i fyda ;rx.

fmruqKqj, jyka;rdj m%lïmk ;rx. f,i i<l=Kq

lsÍu'

62. a. (i) B u; .=re;ajdl¾IK n,h = B u;

flakaøNsidÍ n,h

=   – – – 01

B       =   – – – 01

(ii) llaISh ld,dj¾;h" TB = 2
  – – – 01

(iii) (TB)2 = 2

M =
   – – – 01

– – – 01

– – – 01

GMmB

R2
B

mB


B

RB

RB

B

RB

B
(            ) 

R3
B

T 2
B

4 2

G

G M
RB


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G (23 mE)
(4.6 rE)2

23
(4.6)2

G mE

(rE)2

G mE

rE
2

(iii) hdkfha nr =  100 gA = 100 × 1.09 × 10

    = 1.09 × 103 N [(1.08 – 1.10) × 103 ] N
  – – – 01

(iv) A .%yf,dalfha >k;ajfha idudkHh"

dA =     =

=

= dE = 0.24 dE [(0.23 – 0.24) dE]
  – – – 01

4×10
6.7×10–11

4×10
6.7

(0.3×1.5)3

(5×24×36)2

(0.3×1.5×1011)3

 (50×24×60×60)2

R3
B

T 2
B

4 2

G

R3
B

T 2
B

R3
A

T2
A

(        )300
50

2/3

(     )TA

T B

2/3

(        )300
50

2/3

(iv) M =
 ^ksjerÈ wdfoaYhg& – – – 01

^2i|yd 10 fjkqjg 3.142 fhdod we;;a fuu ,l=K fokak'&

= × 1038

= 2.92 × 1030 kg [(2.90 – 2.92) × 1030] kg
  – – – 01

^i|yd 3.14 fhdod we;akï ms<s;=r [(2.87 – 2.90) × 1030] kg
w;r úh hq;=hs'&

b. (i) by; (iii) fldgfika" M =  ,

     tfiau M =
           – – – 01

      =

      ^fyda fjk;a ksjerÈ wdldrhg&  – – – 01

(ii) by; (b) (i) fldgfika RA =  RB

   RA =        (0.3×1.5×1011)

^ksjerÈ wdfoaYhg& – – – 01

RA = 1.49 × 1011 m [(1.48 – 1.50) × 1011] m
  – – – 01

{úl,am l%uh ^úNj i,ld ne,Sfuka&}

 RA = (0.3) AU ^ksjerÈ wdfoaYhg&  – – – 01

RA = 0.99 AU (0.99 – 1.00) AU   – – – 01

c. (i) m ialkaOh u; A .%yf,dalfha mDIaGfha§

.=re;ajdl¾IKh" mgA =   – – – 01

      A .%yf,dalh u;§ .=re;ajc ;ajrKh" gA=

gA = =  = 1.09
  – – – 01

(ii) gA =        gE = 1.09 gE [(1.08 – 1.10) gE ]
  – – – 01

R3
A

T2
A

4 2

G

G mAm
r2

A
G mA

r2
A

23
4.62

mA

4
3

rA
3(      )

(23mE)
4
3

(4.6 rE)3(      )
23

4.63 (           )mE

4
3

rE
3(      )

23
4.63

63.

a. wju mßudjla ;=< weysÍ we;s

w;s úYd, mod¾: m%udKhlska iukaú; jia;=jla l`M

l=yrhla fõ'

b. i. úfhda. jk jia;=fõ ialkaOh m f,i i,luq'

m ialkaOfha pd,l Yla;sh = mve
2

m ialkaOfha .=re;ajdl¾IK úNj Yla;sh = 

Yla;s ixiaÓ;sfhka

  me
2  = 0

e =

– – – 01

– – – 01

1

2

GMm
R

1

2
GMm

R

– – – 01

^fyda ´kEu wdldrhl

ksjeros m%ldYkhla&

– – – 01

2GM
R

– – – 01

ii.  =

M i|yd wdfoaYfhka" e=

e =     R

e , jia;=fõ R wrhg wkqf,dauj iudkqmd;sl fõ'

M

R34
3 2G R3

R
4
3

– – – 01

– – – 01

8G
3 – – – 01

iii. c =

RS =

2GM
RS

 – – – 01

2GM
c2

– – – 01
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c. th ;=< isÿjk isÿùï wkdjrKh lr .; fkdyels ksid

– – – 01
d. fkdyelsh

X - lsrK o wdf,dalh fuka úoHq;a pqïnl ;rx. fõ'

– – – 01

– – – 01

e. mT = ksh;hla fyda mT = 2900

m = ^wdfoaYh i|yd&

m = 2.9 × 103 m

2900
106

– – – 01

– – – 01

– – – 01

f. i. T =

4 × 365 × 24 × 60 × 60 =

^wdfoaYh i|yd&

r = 1.68 × 1014 m (1.680  1.682) × 1014 m

2r


2 × 3 × r
8.0 × 106

– – – 01

– – – 01

– – – 01

ii. ;drldfõ ialkaOh m f,i .ksuq'

=

M B =

M B =

^wdfoaYh i|yd&

M B = 1.8 × 1038 kg (1.79  1.80) × 1038 kg

GMBm
r2

m2

r
2r
G

– – – 01

– – – 01

(8.0 × 106)2 × 1.68 × 1014

6.0 × 1011

– – – 01

– – – 01

iii. RS =

RS =

^wdfoaYh i|yd&

RS = 2.4 × 1011 m (2.38  2.40) × 1011 m

2GM
c2

2 × 6.0 × 1011 × 1.8 × 1038

9 × 1016

– – – 01

– – – 01

g. i. Tõ $ os.ug mßN%uKh fõ'

mDÓúh u; l%shd lrk .=re;ajdl¾IK lafIa;%fha $

n,fha fjkila isÿ fkdfõ fyda iQ¾hh l`M l=yrh

wmf.a iQ¾hhd u.ska fhfok .=re;ajdl¾IK weoSuu

,nd foa' – – – 01

ii. Tõ $ n,mEï we;sfõ'

mDÓúhg wdf,dalh $ ;dmh ,`.d fkdfõ'

iii. iQ¾hhd i|yd RS w.h 

RS =   ^wdfoaYh i|yd&

RS = 2.4 × 103 m (2.4 km)

2 × 6.0 × 1011 × 1.8 × 1038

9 × 1016

– – – 01

– – – 01

– – – 01
– – – 01
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