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n,hlska flfrk ld¾h  (W)
[ Work done by a force ]

n,hl Wmfhda.S ,CIHh n,fha ÈYdjg úia:dmkh jQ úg ld¾hhla isÿ jkafka hehs lshkq ,efí' isÿjQ ld¾h m%udKh

n,fha úYd,;ajfha;a" Wmfhda.S ,CIHh n,fha ÈYdjg isÿl, úia:dmkfha;a .=Ks;hg iudk fõ'

• ld¾Hh wÈY rdYshls'

• cQ,h w¾: ±laùu (-

1N l n,hl Wmfhda.S ,CIHh n,fha ÈYdjg 1m l úia:dmkhla isÿ lsÍfï§ flfrk ld¾hh m%udKh cQ,

tlls'

• bÈß rEmfha ±lafjk wdldrfha wjia:djl§ isÿ flfrk uq¿ ld¾h" F cos  yd

F sin  n, ixrpl u.ska fjk fjku isÿ lrk ld¾h m%udKj, tl;=jg

iudk fõ'

W = F cos  × S + F sin  × 0

1'  iq¿ fldaKhla kï ( 900 < < 900 ) cos Ok neúka WOk fõ' ld¾hfha ,l=K Ok jQ úg n,h u.ska

^jia;=j u;& ld¾h lrkafka hehs lshkq ,efí'

2'  uyd fldaKhla kï ( 00 < < 1800 ) cos iDK neúka W iDK fõ' ld¾hfha ,l=K iDK jQ úg n,hg

tfrysj ̂ jia;=j úiska& ld¾h lrkafka hehs lshkq ,efí'

• W   =   F S cos  u.ska ld¾h .Kkh lsÍu i|yd F n,h ksh; úh hq;=h' th úp,H tlla úg úia:dmkh iuÕ

n,fha úp,kh f¾Çh kï muKla uOHl n,h fhdod ld¾hh m%udKh .Kkh l, yelsh' ke;fyd;a ld¾h

.Kkh l, hq;af;a wkql,kh keue;s .Ks; l%uh u.sks'

• n,h yd úia:dmkh w;r weos m%ia:drhl m%ia:drh yd úia:dmk wCIh w;r we;s j¾.M,h u.ska ld¾Hh

m%udKh ksrEmKh fõ'
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Yla;sh  [ Energy ]

ld¾h lsÍfï yelshdj Yla;sh f,i ye¢kafõ'

• fï wkqj ld¾h yd Yla;sh uekSfï tall iudk fõ'

Yla;s ixiaÓ;s uQ,O¾uh

[ Law of conservation of energy ]

—ixjD; moaO;shla ;=, we;s uq¿ Yla;s m%udKh ksh;hls̃

• by; kshuhg wkqj Yla;sh ueùug fyda keiSug fkdyelsh' l, yelafla tla Yla;s m%fNaohla ;j;a Yla;s

m%fNaohlg mßj¾;kh lsÍu muKs'

Yla;s mßKduk

1& iQ;%sld n,anh ( úoaHq;a Yla;sh  ;dm Yla;sh + wdf,dal Yla;sh

2& úÿ,s mxldj ( úoaHq;a Yla;sh  hdka;%sl ^pd,l& Yla;sh

3& ;dmk oÕrh ( úoaHq;a Yla;sh  ;dm Yla;sh

4& vhskfudaj ( hdka;%sl Yla;sh  úoaHq;a Yla;sh

5& m%ldY fldaI ( wdf,dal Yla;sh  úoaHq;a Yla;sh

6& ;dm úoHq;a hq.auh ( ;dm Yla;sh  úoaHq;a Yla;sh

7& mSv úoHq;a iaMálh ( hdka;%sl Yla;sh  úoaHq;a Yla;sh

úNj Yla;sh [ Potential energy ]

n, lafIa;%hla ;=, jia;=jl msysàu ksid ^WodyrKhla f,i .=re;ajdCI_K lafIa;%hl msysá ialkaOhla i,lkak'&

fyda m%;Hia: jia;=jl iajNdúl yevh fjkiaùu ksid ̂ WodyrKhla f,i iïmSvkh l, ÿkakla i,lkak'& fyda th

i;= jk Yla;sh úNj Yla;sh f,i ye¢kafõ'

Wod (- 1& .=re;ajdl¾IK fCIa;%hl msysá ialkaOhla i;= Yla;sh

- .=re;ajdl¾IK úNj Yla;sh

2& úoaHq;a fCIa;%hl msysá wdfrdamKhla i;= Yla;sh

- iaÓ;s úoaHq;a úNj Yla;sh

3& pqïnl lafIa;%hl msysá pqïnlhla i;= Yla;sh

- pqïNl úNj Yla;sh ̂ Wiia fm<g yodrkq fkd,nhs'&

4& iajdNdúl yevh fjkia jQ jia;=jl Yla;sh

- m%;Hia:;d úNj Yla;sh ̂ úl%shd Yla;sh&

.=re;ajdCI_K úNj Yla;sh

[ Gravitational potential energy ]

A ys we;s nr mg jQ jia;=j tiùug wjYH wju ndysr n,h F kï"

F = mg

fuu n,h hgf;a jia;=j isria h Wilg f.k tafï§ isÿ l,

ld¾h m%udKh W kï"

W = F × h = mg × húNj Yla;sh
Y=kH uÜgu

B

h

A
F

mg
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 rEmh

wju n,hla hgf;a jia;=j A isg B fj; f.k .sh neúka jia;=j ;ajrKh fkdfõ' tneúka jia;=fõ m%fõ.h jeä

ùula isÿ fkdjk w;r W ld¾h m%udKh uq¿ukskau jia;=fõ úNj Yla;sh f,i .nvd jQfha hehs ie,lsh yelsh' A
ys§ jia;=j i;= .=re;ajdCI_K úNj Yla;sh Y=kH hehs ie,l=jfyd;a"

B ys§ .=re;ajdCI_K úNj Yla;sh = mgh

• h Wi jeäj;au g ys w.h fjkia jk neúka mgh m%ldYkh j,x.= jkafka idfmalaIj ̂ .%y jia;=fõ wrhg

idfmalaIj& l=vd Wi m%udK i|yd muKs'

• mgh m%ldYkh Ndú;fhka hï jia;=jl úNj Yla;sh m%ldY lrk úg lsishï ;sria uÜgul úNj Yla;sh Y+kH

f,i ie,lsh hq;=h' tu Y+kH uÜgug by<ska jia;=j we;súg úNj Yla;sh Ok jk w;r my<ska jia;=j we;súg

úNj Yla;sh iDK fõ'

flfia jqjo mgh weiqßka jia;=jl úNj Yla;s fjki m%ldY lrk úg úNj Yla;sh Y+kH uÜgula f;dard .ekSu

w;HdjYH fkdfõ'

• jia;=jlg mgh Ndú; lrk úg h hkq jia;=fõ .=re;aj flakaøh .uka lrk isria Wihs'

ÿkq ksh;h ^n, ksh;h&

[ Spring constant (force constant) ]

tla fl<jrla oDV wdOdrlhlg iú l< ÿkakla 1 rEmfha ±lafõ' túg ksoyia fl,jßka n,hla fhdod ÿkafka È.

jeä lsÍfï§ Bg tfrysj ÿkak ;=< f.dv kef.k n,h m%;smdok n,h f,i ye¢kafõ' yqla kshuhg wkqj ̂ iudkqmd;sl

iSudj ;=<§& fuu m%;smdok n,h (F), ÿkafka Èf.ys isÿjQ fjkiaùug ̂ È. jeäùu - ú;;sh $ È. wvq ùu - iïmSvkh

- x& wkqf,dauj iudkqmd;sl fõ'

F    x

F  =  kx

iudkqmd;sl;ajfha ksh;h jk k, ÿkafka ÿkq ksh;h fyj;a n, ksh;h f,i ye¢kafõ' th ÿkak idod we;s øjH

j¾.h u;;a" ÿkafka uq,a È. u;;a ÿkafka yrialv j¾.M,h u;;a r|d mj;S'

k  =

• Èf.ys tall fjkil§ WmÈk m%;smdok n,h" ÿkq ksh;h f,i w¾: ±lafõ'

igyk ( ÿkak iu;=,s; jQ úg m%;smdok n,h" ndysr n,hg iudk neúka — ÿkafka Èf.ys tall fjkila we;s

lsÍug wjYH ndysr n,h ̃  f,io ÿkq ksh;h w¾: ±laúh yelsh'

• m%;smdok n,fha yd Èf.ys isÿjk fjkfia ÈYd m%;súreoaO neúka ffoYsl iajrEmh ie,l+ úg"    F  = – k x
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m%;Hia:;d úNj Yla;sh

[ Elastic potential energy ]

ndysr n,h Y+kHfha isg l%ufhka F olajd jeä l< neúka ̂ w;rueÈ iEu wjia:djl§u m%;smdok n,hg iudk jk

mßÈ& tu n,fhka l, ld¾hh" ÿkafka .nvd jQ m%;Hia:;d úNj Yla;shg (E) iudk hehs ie,lsh yelsh'

ÿkak u; fhÿkq uOHl n,h = =          F

tu n,fhka l< ld¾hh = F × x

E  =         Fx

F  =  kx  wdfoaYfhka

E  =         kx2

pd,l Yla;sh  [ Kinetic energy ]

p,kh ksid jia;=jlg ysñjk Yla;sh pd,l Yla;sh f,i ye¢kafõ' pd,l Yla;sfhys m%fNao lsysmhls'

1' W;a;drK pd,l Yla;sh

2' N%uK pd,l Yla;sh

3' lïmk pd,l Yla;sh

1' W;a;drK pd,l Yla;sh

[ Translational kinetic energy ]

f¾Çh p,s;fha fhfok jia;=jla i;= pd,l Yla;sh fukñka ye¢kafõ'

wdrïNfha§ ksYap,j ;snQ m ialkaOfhka hq;a jia;=jla u; F ksh; ndysr n,hla fh§u ksid th s úia:dmkhlaa

isÿlrk úg v m%fõ.hla ,nd .kakd wdldrh rEmfha ±lafõ'

jia;=j wh;a lr.;a W;a;drK pd,l Yla;sh = F n,fhka l< ld¾hh

= F × s

kuq;a  F  =  ma  wkqj  a  =

;jo  v2  =  u2  +  2as  wkqj

   v2 =  0  +  2  ×         s                      Fs  =        mv2

W;a;drK pd,l Yla;sh   =          mv2
1
2
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• jia;=jla u; fhfok iïm%hqla; n,h u.ska flfrk ld¾hh" tys W;a;drK pd,l Yla;s fjkig iudk fõ'

• E =  ½  m v2 • E =  ½  m v2

=  ½  m v × v =  ½

E =  ½ P v E =

fuys P hkq f¾Çh .uH;djhs'

2' N%uK pd,l Yla;sh

[ Rotational kinetic energy ]

N%uK p,s;h ksid jia;=jlhg ysñjk pd,l Yla;sh fukñka ye¢kafõ'

3' lïmk pd,l Yla;sh

[ Vibrational kinetic energy ]

lïmkh jk jia;=jla i;= pd,l Yla;sh fukñka ye¢kafõ'

.egqï [ Collisions ]

.egqug fmr moaO;sfha uq¿ pd,l Yla;sh (E1) = m1 u1
2 +            m2 u2

2

.egqug miq moaO;sfha uq¿ pd,l Yla;sh (E2) = m1 v1
2 +    m2 v2

2

1' m%;Hia: .egqï

[ Elastic collisions ]

.egqulÈ moaO;sh i;= pd,l Yla;sh ydks fkdfõ kï th m%;Hia: .egqula f,i ye¢kafõ'

fuúg"

E1 = E2 fõ'

• m%;Hia: .eguql§ moaO;sfha fjk;a Yla;s m%fNaohla pd,l Yla;sh njg mßj¾;kh jqjfyd;a E1 < E2 úh yelsh'

2' wm%;Hia: .egqï

[ Non - elastic collisions ]
fndfyda m%dfhda.sl .egqï j,È moaO;sh i;= pd,l Yla;sfhka fldgila ;dmh" èjksh wdÈ Yla;s m%fNao njg

mßj¾;kh fõ'

fufia moaO;sh i;= pd,l Yla;sh ydks jk wkaofï .egqï wm%;Hia: .egqï f,i ye¢kafõ'

fuúg"

E1 > E2 fõ'

m2 v2

m
p2

2m

1
2

1
2

m1 m2

v1

v2

u1

u2

m1 m2

1
2

1
2
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3' mQ¾K wm%Hia: .egqï

[ Total non - elastic collisions ]

.egqkq jia;+ka ish,a, .egqñka miq ksYap, jk fyda tlg we,S .uka lrk wdldrfha .egqï mQ¾K wm%Hia: .egqï f,i

ye¢kafõ'

fuys§ pd,l Yla;s ydksh Wmßu fõ'

hdka;%sl Yla;sh  [ Mechanical energy ]

úNj Yla;sh yd pd,l Yla;sh fmdÿfõ ye¢kafjkafka hdka;%sl Yla;sh kñks'

moaO;shla i;= uq¿ hdka;%sl Yla;sh = úNj Yla;sh + pd,l Yla;sh

ixiaÓ;sl n, lafIa;%  [ Conservative force fields]

n, lafIa;%hl msysá A isg B olajd ,  yd  keue;s ud¾. Tiafia jia;=jla ^n,hla&

.uka lrkafka hehs is;uq' tla tla ud¾.fha .uka .kakd úg jia;=fõ úNj Yla;sfha

isÿjk fjki ms<sfj,ska w1, w2 yd w3 kï

w1 = w2 = w3 jk úg A yd B msysá n, lafIa;%h ixiaÓ;sl n, lafIa;%hla f,i

ye¢kafõ'

Wod (- .=re;ajdCI_K lafIa;%" úoHq;a lafIa;%" pqïnl lafIa;%

hdka;%sl Yla;s ixiaÓ;s uQ,O¾uh

[ Law of conservation of mechanical energy ]

— ixiaÓ;sl n, lafIa;%hla u.ska md,kh jk jia;=jl uq¿ hdka;%sl Yla;sh ksh;hls' ̃

pd,l Yla;sh   +    úNj Yla;sh   =   ksh;hla

W;a;drK .=re;ajdl¾IK

N%uK úoHq; a

lïmk pqïnl

m%;Hia:;d

whskaiaghskaf.a Yla;s - ialkaO iïnkaOh

[ Einstein's energy - mass relation ]

ialkaOh m jQ jia;=jla i;= ish¿ wNHka;r Yla;Skaf.a tl;=j E kï

E  =  m c2 c - ßla;hl§ wdf,dalfha m%fõ.h  ( 3 × 108 ms–1 )

• .=re;ajdl¾IK úNj Yla;sh jeks ndysr Yla;s mo by;  E  ;=, wka;¾.; fkdfõ'

• ksi,;d ialkaOh (m0) - ( Rest mass )
hï wjiaÓ;s rduqjlg idfmaCIj jia;=jla ksi,j we;s úg tys ialkaOh ksi,;d ialkaOhhs'

• ksi,;d Yla;sh (E0) - ( Rest energy )
ksi,;d ialkaOhg wkqrEm Yla;sh ksi,;d Yla;shhs'

E0  =  m0 c
2







A

B
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• wjiaÓ;s rduqjlg idfmaCIj ksYap,j we;s jia;=jl ialkaOh m0 o tu wjiaÓ;s rduqjg idfmaCIj v fõ.fhka

p,kh jk úg jia;=fõ ialkaOh m o kï"

mc2 =  m0 c
2 +  ½ m v2 ½ m v2  =  (m– m0) c

2

• jia;=jl ksi,;d Yla;sh E0 o jia;=j wjiaÓ;s rduqjg idfmaCIj p,kh jk úg th i;= wNHka;r Yla;sh E o

kï"

E = E0 + pd,l Yla;sh

• ridhksl m%;sl%shdjl§ ìysjk Yla;sh idfmaCIj ̂ kHIaál m%;sl%shdjlg idfmalaIj& l=vd neúka tu Yla;sh ìys

lsÍu i|yd jekiS hk ialkaOh b;du;a w,amh' tneúka ridhksl m%;sl%shdjl§ m%;sl%shdlj, ialkaOh" M,j,

ialkaOhg iudk jk nj fmkS hkq we;'

• kHIaál m%;sl%shdjl§ ±jeka; Yla;s m%udKhla ìysjk neúka ta i|yd ie,lsh hq;= ialkaOhla jekiS hhs' tneúka

kHIaál m%;sl%shdjl§ M,j, ialkaOh" m%;sl%shlj, ialkaOhg jvd wvq fõ'

• hï l%shdj,shl§ ydks jQ ialkaOh okafka kï"  E  =  m c
2 iólrKh u.ska ìys jQ Yla;sho" ìys jQ Yla;sh okafka

kï  E = m c
2 iólrKh uÕska ydks jQ ialkaOho .Kkh l, yelsh'

• E = m c
2 wkqj ́ kEu ialkaOhla Yla;shla f,io" ́ kEu Yla;shla ialkaOhla f,io ±lsh yelsh' tneúka —ixjD;

moaO;shl Yla;sh + ialkaOh ixiaÓ;sl fõ' ̃  hkak jvd kQ;k u;hhs'

CIu;dj $ cjh - (P)  [ Power ]

ld¾h lsÍfï iS>%;dj fyj;a Yla;sh jehùfï iS>%;dj CIu;djhs'

t ld,hl§ l, ld¾h m%udKh w kï"

P  =

fjdgh w¾: ±laùu  [ Definition of Watt ]

— ;;amrhl§ cQ, tall iS>%;djfhka ld¾h lsÍu fjdÜ tall CIu;djls ̃  hkqfjka fjdgh w¾: olajd ;sfí'

lsf,dafjdÜ - meh (kWh) tallh

[ Killowatt - hour unit ]

P   =                    w    =    p   ×   t

fuu tallh ld¾h $ Yla;sh uekSug fhdod.efka'

• 1 kWh  =  1 × 103 Js–1  ×  3600 s    =  3.6  ×  106 J

w
t

Js–1 / W , udk ML2T–3

w
t

kWh   kW    h
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w
t

s
t

s
t

n,hl CIu;dj  [ Power of a force ]

P   =

by; w ld¾hh n,hla u.ska isÿfõ kï" w  =  F × s

  P  =  F  ×         fuys            =  V   hkq f¾Çh m%fõ.hhs'

 P  =  FV
F n,hla hgf;a jia;=jla V m%fõ.fhka p,kh jk úg tu n,h u.ska ld¾h lsÍfï iS>%;dj fyj;a n,fha CIu;dj

by; iólrKh u.ska ,nd foa'

hka;%hl ld¾hlaIu;dj 
[ Efficiency of a machine ]

hka;%hl ld¾hlaIu;dj w¾: olajd we;af;a m%;sodk ld¾hh ^tkï hka;%fhka isÿ jQ m%fhdackj;a ld¾h& " m%odk

ld¾hg ̂ tkï hka;%hg ,ndÿka Yla;shg& ork wkqmd; f,ih' fndfydaúg fuh m%;sY;hla f,i bÈßm;a flf¾'

hka;%hm%odkh m%;sodkh

                                 × 100 %
m%;sodk ld¾hh

m%odk ld¾hh

m%;sodk CIu;dj

m%odk CIu;dj
                                      × 100 %
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wNHdi

01. 2 kg l ialkaOhla 5 m s–2  l ;ajrKhla iys;j 2 s  la ;=< p,kh lsÍfï§ l,hq;= ld¾hh fidhkak'

02. rEmfha ±lafjkafka iqug ;sria ;,hla u; ;nd we;s jia;=jla foi by<ska ne¨ úg fmfkk wdldrhhs'

rEmfha ±lafjk ÈYd Tiafia ;sria n, ;=kla fhdod we;s úg 4 m  la

úia:dmkh lsÍfï§ jia;=j u; flfrk ld¾hh fidhkak'

03.

iqug ;sria ;,hla u; ;nd we;s 5 kg  l ialkaOhla rEmfha olajd we;s wdldrhg ia:dkh iuÕ fjkia jk

n,hla uÕska ir, f¾Ldjla Tiafia p,kh flf¾' uq, ,CIHfha isg  x = 8m  ia:dkh olajd p,kh lsÍfï§

jia;=j u; l, iM, ld¾hh fidhkak'

04. 0.4 kg ialkaOfhka hq;a jia;=jla wrh 1.5 m jQ r¿ ;sria u`.l ,siaid hhs' jia;=fõ wdrïNl m%fõ.h 8 ms–1 jk

w;r tla jghlg miq tys fõ.h 6 ms–1 olajd wvqfõ'

i. tla jghlÈ ialkaOh u; >I_Kfhka l, ld¾hh

ii. .;sl >I_K ix.=Klh

iii. k;r jk úg ialkaOh isÿ l< N%uK ixLHdj fidhkak'

05. isria ÿkaklska 1.2 kg   Ndrhla t,ä  úg tys 8 cm  l ú;;shla we;sfõ' ÿkafkys ÿkq ksh;h yd tys m%;Hia:;d

úNj Yla;sh .Kkh lrkak' ÿkafkys uq¿ ú;;sh 24 cm  ùu i|yd t,aúh hq;= wu;r Ndrh fidhkak'

06. 10 m s–1  m%fõ.hlska .uka lrk 4 kg  l fnda,hla"

i. tlu ÈYdj Tiafia

ii. m%;súreoaO ÈYdj Tiafia

4 m s–1  m%fõ.hlska .uka lrk 16 kg   l fnda,hla yd iDcq f,i .efÜ' .egqfï§ fnda, tlg wef,kafka kï"

tla tla wjia:dj,§ fnda, j, m%fõ.;a .egqu ksid isÿù we;s Yla;s ydksh;a fidhkak'

07. ialkaOh 1 kg   jk ;=jlal=jlska ialkaOh 50 g la jk WKavhla úÈkq ,efí' WKavh msgjk fudfydf;a§

moaO;sfha uq¿ pd,l Yla;sh 1050 J   kï" WKavh msg jQ m%fõ.h;a" ;=jlal=j jdx.= jk m%fõ.h;a fidhkak'

08. A i;= pd,l Yla;sh" A  ys ialkaOfhka wvl ialkaOhlska hq;a B i;= pd,l Yla;sfhka wvls' A ish m%fõ.h

1ms–1  lska jeä lr.; fyd;a A yd B ys pd,l Yla;s iudk fõ' A yd B ys uq,a m%fõ. fidhkak'

09. 6 m s–1  m%fõ.fhka .uka .kakd 0.25 kg   ialkaOhla we;s A  kï ì,shâ fnda,hla fïih u; ksi,j we;s

i¾jiu B  kï ;j;a ì,shâ fnda,hla iuÕ .efÜ' .egqfuka miq A  uq,a ÈYdj iuÕ 300   l fldaKhla idok

ÈYdjla Tiafiao" B , A   ys uq,aÈYdj iuÕ 600   l fldaKhla idok ÈYdjla Tiafiao .uka lrhs'

i. .egqfuka miq A  yd B  j, m%fõ.ho

ii. .egqug fmr yd miq moaO;sfha uq¿ pd,l Yla;Skao fidhkak'

fuu .egqu m%;Hia:o @ wm%;Hia:o @ Tfí ms<s;=rg fya;= olajkak'

10. wiudk ialkaO iys; A  yd B   f.da, folla iqug ;sria ;,hla u; ;nd ;sfí' V  m%fõ.fhka .uka .kakd B
f.da,h" A  f.da,h iuÕ mq¾K m%;Hia: .egqula isÿ lr tys uq,a p,s; ÈYdjg ,ïnl ÈYdjlg 0.5 V
m%fõ.fhka .uka lrhs' .egqfuka miq A  ys m%fõ.h fidhkak'

300

60020 N

50 N

40 N

F (N)

1 0

5

0
– 5

–10

2 4 6 8
x (m)
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11. V0  fõ.fhka .uka .kakd WKavhla iudk ÿßka ;nd we;s i¾jiu mqjre ;=,ska .uka lrhs' m<uq mqjrej ;=,ska

bj;a jk úg tys m%fõ.h 0.83 V0  kï th kj;skq we;af;a ls jeks mqjrej ;=,o @ WKavh È.gu ;sriaj .uka

.kafka hehso m%;sfrdaë n,h ksh;j mj;skafka hehso i,lkak'

12. wNHdjldYfhys ksh; m%fõ.hlska .uka lrk frdlghl pd,l Yla;sh 12 × 106 J fõ' frdlgh ;=< yg.kakd

msmsÍulska th iudk ialkaO iys; len,s ;=klg lefvk w;r bka tla lene,a,la frdlgfha uq,a p,s; ÈYdj

Tiafiau 4 × 106  J pd,l Yla;shla iys;j .uka lrhs' b;sß len,s tlsfklla frdlgfha uq,a ÈYdj iuÕ 600  l

fldaK idok ÈYd Tiafia iudk m%fõ. j,ska .uka lrhs' msmsÍu u.ska frdlgfha len,s j,g ,enqKq uq¿

Yla;sh fidhkak'

13. ialkaOh 60 kg   jQ fg%d,shla iqug ;sria ìul taldldr fõ.fhka p,s; jk úg tys pd,l Yla;sh 120 J   fõ'

fg%d,sh u;g 40 kg   l Ndrhla isriaj iSrefjka my;a l, úg moaO;sfha kj pd,l Yla;sh fidhkak'

14. 0.25 kg   ialkaOhla taldldr ;sria m%fõ.hlska f.dia" tla fl<jrla wp,j ;sfnk fia iúlr we;s ;sria

ÿkakl wfkla fl<jfrys .eà tys weñfKa' ÿkafkys ÿkq ksh;h 5000 N m–1 o ialkaOh .eàu ksid ÿkak

ixfldapkh jQ m%udKh 10cm o  fõ' ialkaOfha uq,a pd,l Yla;sfhka wvla Yíoh yd ;dmh f,i ydksfõ kï"

ialkaOfhys uq,a m%fõ.h fidhkak'

15. ialkaO 1 g   yd 4 g   jk jia;= folla iudk W;a;drK pd,l Yla;s iys;j p,kh fõ' tajdfha f¾Çh .uH;d

w;r wkqmd;h fidhkak'

16. jia;=jl W;a;drK pd,l Yla;sh 300] lska by, hjkq ,efí' tys f¾Çh .uH;dj by< hk m%;sY;h .Kkh

lrkak'

17. jia;= foll ialkaO w;r wkqmd;h 1 ( 4 jk w;r tajdfha W;a;drK pd,l Yla;s w;r wkqmd;h 4 ( 1 fõ'

jia;= fofla f¾Çh .uH;d w;r wkqmd;h fidhkak'

18. m%CIsma;hl wdrïNl pd,l Yla;sh" th Wmßu Wig t<ö úg tys pd,l Yla;sh fuka fo.=Khls' jia;=fõ

m%lafIamK fldaKh fidhkak'

19. ;srig 600 la wdk;j 20 ms–1   m%fõ.fhka m%lafIaKh l< ialkaOh 5 kg jq jia;=jla tys Wmßu Wfia§ 1 kg  yd

4 kg  ne.ska jq fldgia follg mqmqrd hhs' msmqrefuka fudfyd;lg miq fldgia fol ;sriaj .uka .kakd w;r

msmsreu ksid Wmßu WfiaÈ moaO;sh i;= pd,l Yla;sh fo.=K fõ' fldgia fol ìï uÜuug  <.d jk úg tajd

w;r mr;rh fidhkak'

20. rEmfha mßÈ ialkaO ms<sfj,ska 0.50 kg   yd 0.30 kg   jk P  yd Q fg%d,s folla iïmSvk

;;ajfha we;s ÿkaklg tfrysj ;sria iqug ud¾.hla u; tl ,Õ w,a,df.k isákq

,efí' ÿkak uqodyeÍ úg fg%d,s fol ksoyfia fjka jk w;r P fg%d,sh 6 m s–1

wdrïNl m%fõ.fhka jug .uka lrhs'

i. Q  ys wdrïNl m%fõ.h

ii. wdrïNfha§ moaO;sfha uq¿ pd,l Yla;sh

iii. l,ska iïmSvkh hgf;au ÿkak uqod yßk úg P  fg%d,sh ;jÿrg;a tfiau w,a,df.k isáhfyd;a Q   f.a

wdrïNl m%fõ.h .Kkh lrkak'

21. tlsfkl iuÕ iam¾Y jk fia tl iudk ;ka;=j,ska t,a,d we;s tl iudk ialkaO j,ska

hq;a A   yd B   ùÿre fnda, 2 la rEmfha ±lafõ' tla tla ;ka;=fõ È. 45 cm   la fõ' A   fnda,h"

;ka;=j ;sriaj we£ mj;sk fia C   msysgqfï ;nd uqodyßkq ,enqjfyd;a"

i. B   yd .eàug fudfyd;lg fmr A   ys m%fõ.h

ii. .egqu mQ¾K f,i m%;Hia: kï .egqug fudfyd;lg miq  A  yd B  f.a m%fõ. fidhkak'
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22. ir, wj,ïNhl nÜgdf.a ialkaOh 0.5 kg  o" kqf,a È. 2 m o fõ' wj,ïnfha kQ, isri iuÕ 30 0  l fldaKhla

idok msysàul ;nd nÜgd uqodyeßhfyd;a th my<u ,laIh miqlr hkafka ljr m%fõ.hlskao@

23. V  fõ.fhka ;sriaj .uka .kakd ialkaOh  m  jq WKavhla  L  È.e;s ieye,ä  ;;a;=jlska ksoyfia t,af,k  M
ialkaOhla yd .eà tys .sf,a' moaO;sfha WmÍu fldaKsl úia:dmkh

Cos –1      1   –                            f,i ,súh yels nj fmkajkak'

24. È. 1m  la jq  taldldr  oïje,lska wvla iqug ;sria fïihla u;o b;sß wv odrfhka my,g t,af,ñkao mj;S'

oïje, ksi,;djfha isg ksoyia l,fyd;a th fïifhka bj;a jk fudfydf;a§ tys m%fõ.h fidhkak'

25. iqug ;,h u; ;nd we;s 12 kg  ialkaOfhka hq;a jia;=j ksi,;djfha isg uqod

yßk ,§' th ÿkafkys .eà ÿkak 5.5 cm   ÿrla wels¿Kq úg m<uqjrg  ksYap,;djhg

meñfKa' fuu wjia:djg t<fUk f;la jia;=j ;,h  Èf.a  p,kh jq ÿr

fidhkak' ;jo ÿkafka .eàug fudfyd;lg fmr jia;=fõ m%fõ.ho fidhkak'

ÿkak 2 cm  lska iïmSvkh lsÍug 270 N  l n,hla wjYH fõ' ̂ Yla;sfha ydksh

fkdi,ld yßkak'&

26.

rEmfha ±lafjk >kfha u =  6 m s–1  fõ'  ABC ud¾. >¾IKfhka f;dr jk w;r C  f.ka Tíng ud¾.h r¿ fõ'

r¿ uf.ys .;sl >¾IK ix.=Klh 0'60 kï o " h = 1.1 m  kï o" >kh k;r ùug fmr .uka .kakd  d   ÿr
fidhkak'

27. rEmfha ±lafjk mßÈ 3.5 kg   ialkaOfhka hq;a >khla ÿkq ksh;h 640 Nm–1  jQ iïmSä; ÿkakl ksoyia fl<jr

wi, ;nd uqod yßkq  ,efí'

ÿkak tys iajdNdúl È. ( AB )  ,nd .kakd f;la iqug ;,hl .uka .kakd jia;=j bkamiq .;sl >¾IK

ix.=Klh 0.25  jQ ;,hla u; ksYap, ùug fmr 7.8 m  ÿrla p,kh fõ'

i. moaO;sfha ̂ ;,h->kh& ;dm Yla;sfha jeäùu fidhkak'

ii. >kfha Wmßu pd,l Yla;sh l=ulao @

iii. wdrïNfha§ ÿkak iïmSvkh lrk ,o ÿr fldmuKo @

28. iqug ;,hl tlu ÈYdjg .uka .kakd ialkaO folla rEmfha ±lafõ'

m1
  = 2.0 kg  ,  u1 = 10 m s–1  ,  m2

  = 5.0 kg  yd u2 = 3.0 m s–1  fõ' m2   ialkaOhg olajd

we;s mßÈ ÿkq ksh;h 1120 Nm –1  jQ ieye,ä  ÿkakla wE|d ;sfí' ialkaO fol

.egqKq miq ÿkafka Wmßu iïmSvkh fidhkak'

^bÕsh (- fuu Wmßu iïmSvk fudfydf;a§ jia;= folu ;ks jia;=jla f,i .uka lrhs'&

( )m2 V2

2(m + M )2 g L

300

d

h

B

A

u

C

iqug ;,h

B

r¿ ;,h

A

m1 m2

u1 u2
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29. m;=f,a j.SM,h  A jq i¾jiu is,skavrdldr n÷ka follska tlla  h1  Wilgo wfkl  h2  Wilgo >k;ajh 
jq øjhlska mqrjd ;sfí' is,skavr fofla m;=,a tlu ;sria uÜgul msysghs kï n÷ka fol tlsfkl iïnkaO

l, úg øj uÜgï iudk ùfï§ .=re;ajh uÕska l, ld¾H      Ag                        nj fmkajkak'

30. mrudKql ialkaO tallhla ( u )  hkq 12C  mrudKqjl ialkaOfhka 1$12 ls' ldnka mrudKq 6.022 × 1023

m%udKhl ialkaOh  12 g   f,i i,ld mrudKql ialkaO tallhl Yla;s w.h 931.50 MeV  nj fmkajkak'

31. ähqáßhï kHIaáhla fm%dafgdakhlska iy kshqfg%dakhlska iukaú; fõ' fuu fm%dafgdakh iy kshqfg%dakh

tlsfklska fjka lsÍu i|yd fjk;a wxY= úfYaIhlska myr§ug ;SrKh lr we;' fm%dafgdakfha ialkaOh

938.788988 MeV   iy kshqfg%dakfha ialkaOh 939.571448 MeV  kï fuu ld¾hh id¾:l lr.ekSu i|yd myr§ug

fhdod.kakd wxY=j,g ;sìh hq;= wju Yla;sh l=ulao @ ähqáßhï kHIaáfha ialkaOh 1876.136013 MeV  hehs

i,lkak'

32. whskaiaghskaf.a Yla;sh iy ialkaOh w;r iïnkaOh olajk iólrKfha ksrjoH nj uq,skau ikd: jqfha 1932

jif¾ § fcdaka fldkafl%d*aÜ iy w¾kiaÜ fjda,agka úiska ,s;shï kHIaá j,g fm%dafgdak j,ska myr§ isÿ

lrk ,o m¾fhaIKfhks' th my; ±lafõ'
1

1H   +  73Li      42He  +   42He

by; m%;sl%shdjg iyNd.S jk uq,øjHj, mrudKql ialkaO uq,ska ±k isá neúka uqla; jk Yla;sfha" iólrKfhka

,efnk m%;sM,h m¾fhaIKd;aulj ,efnk m%;sM,h iuÕ iei|sh yels úh' m¾fhaIKd;aulj Tjqka ,o w.h

17.2 MeV  úh' tys kHdhd;aul w.h .Kkh lrkak'

mHe  =  3728.424694 MeV mLi  =  6535.407726 MeV mH  =  938.788988   MeV

33. kHIaál - ú,hk m%;sl%shdldrlhla ;=, ähqàßhï kHIaá folla tl;=ù yS,shï kHIaáhla iE§u isÿfõ'

ähqàßhï yd yS,shï kHIaá j, ialkaOhka mrudKql ialkaO tall (u) j,ska bÈßm;a l, úg ms<sfj,ska

2.0147 u yd 4. 0039 u fõ'

( 1u  =  1. 66  × 10–27  kg )
i. ähqàßhï 1 kg ú,hkh ̂ tl;=ùu& ùfïÈ uqod yßk Yla;sh fldmuKo@

ii. weußldfõ jd¾Isl úoHq;a Yla;s mßfNdackh 1 × 1019 J fõ kï ähqàÍhï fldmuK ialkaOhla ú,hkh

lsÍfuka fuu Yla;sh W;amdokh l< yelso@

34. fudag¾ r:hla u; l%shd lrk uq¿ m%;sfrdaê n,h jk F ,  F = 4v2   hk iólrKfhka ,ndfoa" r:fha m%fõ.h

m s–1  j,ska kï F  ys tallh N  fõ' ;sria uÕl r:h 40 m s–1  ksh; m%fõ.fhka p,s; lsÍug tkaðfuka iemhsh

hq;= cjh fidhkak'

35. 30 m   .eUqr ,s|lska c,h ysia lrk fmdïmhla u.ska 6m3 / min   iS>%;djlska c,h msg;g wÈhs' c,h wosk k,fha

wNHka;r yrialv j¾.M,h 1 × 10–2  m2  fõ' >¾IKh fkdi,ld yer fmdïmh l%shd lrk CIu;dj fidhkak'

^c,fha >k;ajh 1000 kg m–3 &

36. 2 × 105  kg   ialkaOfhka hq;a ÿïßhla 1.28 × 104  N  m%;sfrdaë n,hlg tfrysj iDcq nEjqula Tiafia by<g

72 km h–1  l ksh; fõ.fhka .uka lrhs' nEjqu fln÷o h;a nEjqu Èf.a .uka lrk iEu 100 m  lgu ÿïßh

1 m  la isria f,i tifõ' ÿïßfha úNj Yla;sh jeäjk iS>%;dj yd tkaðfuka j¾Okh flfrk cjh

fidhkak'

37. ialkaO 1 × 103 kg jk fudag¾ r:hla ;sria ud¾.hla Tiafia Odjkh jk úg th u;" tys nfrka 10% l

úYd,;ajfhka hq;a ksh; m%;sfrdaë n,hla l%shd lrhs' fudag¾ r:fha m%fõ.h 10 kmh–1 isg 40 kmh–1 olajd 50m
ÿrla we;=,; jeä lsÍug fldmuK fmg%,a ialkaOhla wjYHfõo@ fudag¾ r:fha ld¾hlaIu;dj 22 % lao"

fmg%,ays ;dm ckl w.h 4.6 × 106 Jkg –1 hehso i,lkak'

h1 – h2

2( ) 2
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38. ;srig fldaKhla wdk; r¿ ;,hla u; by<g fudag¾ r:hla v1 ksh; fõ.fhka Odjkh flf¾' tu ;,h

u; m<uq cjh hgf;au my<g Odjkh jk fudag¾ r:h v2  ksh; fõ.hla wh;a lr .kS' by; ud¾.h ;sria

jqfha kï uq,a cjh hgf;au fudag¾ r:hg Odjkh l, yels m%fõ.h fidhkak' ^wjia:d ;=fka§u m%;sfrdaë

n,h iudk nj i,lkak'&

39. fuá%la fgdka 500 l ialkaOhla we;s ÿïßhla ;sria u.l ksh; m%fõ.fhka .uka .kakd w;r fuá%la fgdka 20
l ialkaOhla we;s ish wjidk ueÈßh uqod yÍ' ;j;a 240m la p,kh jq miq tkaðu ls%hd úrys; lf,a kï

wjidk ueÈßh;a ÿïßh;a fldmuK mr;rhlska k;r jkq we;ao @ tkaðfuka Wmojk n,h uq¿ p,s;h ;=,

fkdfjkiaj mej;=k nj;a tla tla fldgi u; fhfok m%;sfrdaê n,h ialkaOhg iudkqmd;sl nj;a i,lkak'

40. 0.5 kg   ialkaOhla we;s jia;=jla iïmq¾Kfhkau Yla;sh njg mßj¾;kh l,úg ,efnk Yla;sh 100 W
n,anhla fkdlvjd wjqreÿ ñ,shk 10 muK ±,aùug m%udKj;a nj fmkajkak' fuh m%dfhda.slj l, fkdyelafla

wehs±hs myokak'

41. 30  m Wil isg ksoyfia my<g jefgk c,fha Yla;sh g˜nhska  hka;%hla l%shd lrùug fhdod f.k we;'

g˜ nhska hka;%fha Yla;sh 80%  ld¾hlaIu;djhla we;s 10 MW ckl hka;%hla u`.ska úoHq;a Yla;sh njg

fmr,kq ,efí' úh,ss ld,fhaÈ ckl hka;%h l%shdlrùu kj;ajd tu.ska úÿ,sh iemhSu w;aysgjd hï c,

m%udKhla b;sß lr .; yelsh' Èkm;d meh 4 l úÿ,s w;aysgùul§ Èklg fldmuK c, mßudjla b;sß

lr.; yels ±hs .Kkh lrkak' c,fha >k;ajh  1 × 103  kgm –3 ls'

42. kHIaál úLKavk fndaïnhl kshqfg%dak u.ska hqf¾kshï kHIaá ì| fy,Su my; iólrKhg wkqj isÿfõ'

1
0n  +  235

92U   141
56Ba  +   92

36Kr   +  3  10n

i. tla hqf¾kshï kHIaáhla ì| fy,Sfï § msgjk Yla;sh .Kkh lrkak'

ii. hqf¾kshï 1 kg  úLKavkh lf,a kï bka ,efnk Yla;sfhka 100 W  n,anhla wLKavj fldmuK l,la

±,aúh yels±hs fidhkak'

mn = 939.571448 MeV mU = 218943.416138 MeV
mBa = 131261.729135 MeV mKr = 85629.320505   MeV

43. 500 kg   l ialkaOhla we;s fudag¾ r:hla ;eks;,d ud¾.hl 36 km h–1  fõ.fhka .uka lrkúg tys tkaðu

k;r fldg ks±,af,a hdug bvyßk ,È' r:h 250 m   .uka fldg k;r úh' r:hg úreoaOj l%shd lrk m%;sfrdaë

n,h fldmuKo @ r:h fuu ;eks;,d ud¾.fha bkaOk ,Sgrhlg 20 km .uka lrhs' bkaOk ,Sgrhl

;dmckl w.h 8 × 106 J kï r:fha ld¾hlaIu;dj fidhkak'

44. ìï uÜgfuka 8 m .eUqrl msysgd we;s c, gexlshl yß wvla c,fhka mqrjd ;sfí' ìï uÜgfï we;s c,

fmdïmhlska fï c,h by<g weo 2 m s–1  m%fõ.fhka úoskq ,efí' gexlsfha c,h wjika ùug úkdä 10 la .;

fõ kïo" fmdïmfha CIu;dj 1 kW  kï o" gexlsfha yrialv j¾.M,h 2 m2  kïo" >¾IKh uevmeje;aùug

jehjk CIu;dj;a" fmdïmfha ld¾hCIu;dj;a .Kkh lrkak' ̂ c,fha >k;ajh 1000 kg m–3 &

45. 2 m s–1  ksh; fõ.hlska ;sria f,i .uka lrk jdyl máhla Wvg 0.15 kg s–1  ksh; iS>%;djhlska je,s jefÜ'

i. máfha fõ.h tf,iu mj;ajd .ekSug wjYH wu;r n,h

ii. tu n,h u.ska ld¾h flfrk iS>%;dj

iii. máh u; we;s je,sj, pd,l Yla;sh fjkia ùfï iS>%;djh fidhkak'

iv. by; ( ii )  yd ( iii )  fldgiaj,g ,efnk ms<s;=re w;r we;s fjkig fya;=j l=ulao @
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MCQ
Time target : 20 minutes

01. ialkaOh m jq jia;=jla ;srig  fldaKhla wdk;j u m%fõ.fhka m%lafIamKh lrhs' th Wmßu Wig <Õd

jk úg .=re;ajh u.ska l, ld¾h

(1) mu2 cos  (2) –mu2 cos2  (3) mu2 sin2  (4) –mu2 sin2  (5) 0

02. jia;= foll ialkaO w;r wkqmd;h 1 ( 4 jk w;r tajdfha W;a;drK pd,l Yla;s w;r wkqmd;h 4 ( 1 fõ'

jia;= fofla f¾Çh .uH;d w;r wkqmd;h jkafka"

1'      : 1 2'        : 1 3' 1 : 1 4'  2 : 1 5' 4 : 1

03. ksYap,;djfhka .uka wrUk jia;=jla T ld,hl§ V m%fõ.hla wh;a lr .kS' t ld,hl§ jia;=j u; l,
ld¾h iudkqmd;sl jkqfha "
1' (V / T) t 2' V2 t2 /  T 3' (V2 / T2 ) t 4' (V2 /  T2 )t2 5' (V2 / T )t

04. È. 1 m yd ialkaOh 20 kg jq oïje,l tl fl,jrlg 10 kg ialkaOhla wE|d wfkla fl,jr ia:djr
weKhlg iïnkaO fldg ;sfí' oïjef,a 50 cm l È.la weKh jgd t;Su i|yd l, hq;= wju ld¾hh jkafka"
1' 85 J 2' 100 J 3' 120 J 4' 125 J 5' 150 J

05. fudagrhla u.ska hï iS>%;djhlska c,h fmdïm lrhs' hï ld,hla ;=,§ fmdïm lrk c, mßudj fo.=K lsÍu
i|yd fudagrfha CIu;dj ̂ úNj Yla;sh  yd >¾IKhg tfrys ld¾h fkdi,ld yßkak&
1' fo.=K l, hq;=h' 2' isõ .=Khla l, hq;=h'
3' wg .=Khla l, hq;=h' 4' oyih .=Khla l, hq;=h'
5' úis y;r .=Khla l, hq;=h'

06. wdrïNfha§ ksYap,j ;snq ialkaOh m jq jia;=jla ksh; a ;ajrKfhka >¾IK ix.=Klh  jq ;sria ;,hla u;

weof.k hhs' ld,h t jk  fudfyd;l§ jia;=j weof.k hkakd úiska ,nd fok CIu;dj jkqfha "

1' ma2  t 2' mgat 3' m ( a + g ) gt 4' m ( a + g ) at 5' m ( a + g ) at

07. ;sria ;,hl u; ;nd we;s  2 kg  ialkaOhlska hq;a jia;=jla u; fhÿ

F ndysr n,h, úia:dmkh (S)  iuÕ úp,kh jkafka m%ia:drfha

±lafjk mßÈh' jia;=j  10 N  l ksh; m%;sfrdaë n,hlg o hg;a

jkafka kï" S = 10 m  jk úg tys pd,l Yla;s fjkia ùu jkafka"

(1) 25 J (2) 50 J (3) 75 J
(4) 100 J (5) 150 J

08. ia:djr jia;=jla ialkaO  m1  yd  m 2 ne.ska jq fldgia follg mqmqrd hhs' tla fldgil .uH;dj  p kï msmqreu

u.ska fldgiaj,g ,enqKq Yla;sh jkafka"

(1) p2 / { 2 ( m1 + m 2 ) } (2) p2 / {2 ( m1  m 2 )}
(3) p2 ( m1 + m 2 ) / 2m1  m 2 (4) p2 / {2 ( m1– m 2 )}
(5) p2 ( m1 – m 2 ) / 2m1m 2

09. i¾jiu taldldr l=Üá y;rla 1 rEmfha ±lafjk mßÈ ;sria ìula u; ;nd ;sfí' l=Üáhl ialkaOh m kï 2

rEmfha ±lafjk wdldrhg fuu l=Üá ieliSu i|yd l, hq;= wju ld¾h jkafka"

(1) 2 mgh (2) 3 mgh (3) 4 mgh (4) 6 mgh (5) 8 mgh

1
4

1
2

F (N)

S (m)
5 10 15

10

20

1 rEmh

2 rEmh
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10. iqug ;sria ;,hl V fõ.fhka .uka .kakd ialkaOh M jQ jia;=jla ksi,j we;s i¾jiu jia;=jla iuÕ

m%;Hia: f,i .efÜ' .egqñka miq uq,a jia;=j" ish wdrïNl p,s; ÈYdjg  fldaKhla wdk; jQ ÈYdjlg V/2
m%fõ.fhka .uka lrhs kï .egqñka miq fojk jia;=fõ fõ.h jkafka"

(1)          V (2) (3)           V (4)             V

(5) V +         Cos 

01. 100 J 02. 136.7 J 03. 25 J 04. i. 5.6 J    ii. 0.15    iii. 2.3

05. 150 Nm–1 , 0.48 J , 2.4 kg 06. i.  5.2 ms–1 , 57.6 J ii.  1.2 ms–1  ,  313.6 J

07. 200 ms–1  ,  10 ms–1 08. VA = ( 2 + 1 ) ms–1  ,  VB = 2 ( 2 + 1 ) ms–1

09. 3 3 ms–1 , 3 ms–1 , 4.5 J ,  4.5 J , m%;Hia: fõ' 10. 3v / 2 5 11. 4 jeks mqjrej ;=,

12. 24 × 106 J 13 . 72 J 14. 20 ms–1 15. 1 : 2

16. 100 % 17. 1 : 1 18. 450 19. 43.3 m

20. i.  10 ms–1 ii.  24 J iii.  12.6 ms–1

21. i.  3 ms–1 ii.   0 , 3 ms–1 22. 2.3 ms–1 24. 2.74 ms–1

25. 35 cm  ,  1.7 ms–1 26. 1.2 m

27. i.   67 J ii.  67 J iii.  46 cm

28. 25 cm 31. 2.224 MeV 32. 17.35 MeV

33. i. 3. 81 × 10–12 J ii. 1. 75 × 104 kg 34. 256 kW 35. 35 kW

36. 400 kW, 656 kW 37. 0.107 kg 38. 39. 250 m

41.  6 × 105 m3 42. i.   173.22 MeV ii.   7.11 ×1011 s 43 . 100 N  ,  25%

44. 173.3 W  ,  82.7% 45. i.   0.3 N ii.   0.6 W iii. 0.3 W

01. 4 02. 3 03. 4 04. 4 05. 3

06. 5 07. 3 08. 3 09. 4 10. 3

ms<s;=re - MCQ

ms<s;=re
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2 v1 v2
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igyka


