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l=vd lDñ i;=ka c, mDIaG u; weúo hk nj;a" c,hg jvd jeä >k;ajhlska hq;a jdfka b|slgqjla iSrefjka c,

mDIaGhla u; ;enQ úg th md l< yels nj;a" lrdu lglska c, ì÷ jEiafik úg lrdu lfgys c, ì÷jla ks¾udKh

ù .s,sfyk wjia:dj olajd c, mDIaGh isúhla fuka lrdu lfgys ne|S t,af,ñka mj;sk nj;a wm ±l ;sfí'

fujeks WodyrKj,ska fmkS hkafka øjhl ksoyia mDIaGh úrEmKhlg ,lajQ m%;Hia: mg,hla fuka l%shdlrk

njhs' tkï tu mDIaGfha hï weÿkq iajNdjhla mj;sk njhs' ksoyia øj mDIaGhl fuu yeisÍug fya;=jk .=Kh

— mDIaÀl wd;;sh ˜ f,i ye¢kafõ' fuu weÿkq iajNdjh fya;=fjka ksoyia øj mDIaGfha we;sjk n, mDIaÀl wd;;s

n, f,i ye¢kafõ'

wKq w;r l%shd lrk wdl¾IK n, — wka;¾ wKql wdl¾IK n, ̃  f,i ye¢kafõ' icd;Sh wKq folla w;r mj;sk

wdl¾IK n,h" ixila;s n,hla f,i;a úcd;sh wKq folla w;r mj;sk wdl¾IK n,h" wdila;s n,hla f,i;a

ye¢kafõ'

ye¢kaùu  (Introduction)

ixila;s n, yd wdila;s n,

( Cohesive forces and adhesive forces )

øjhl ksoyia mDIaGfha yeisÍu ms<sn| wKql wdlD;sh

( Molecular modle for behaviour of  free surface of a liquid )
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ixila;s n, yd wdila;s n, j, úYd,;ajh" idudkHfhka tu n, we;s lr.kakd wKq w;r ÿfrys j¾.hg m%;sf,dauj

iudkqmd;sl fõ' tneúka wKq w;r ÿr tla;rd w.hlg (10–7 cm muK jQ ) jvd jeä jQ úg tu n, fkd.sKsh yels

;rï l=vd fõ' fuu ÿr — wKql mrdih ˜ (molecular range) f,i ye¢kafjk w;r th øjH j¾.h u; fjkia fõ'

fï wkqj i,ld n,k øj wKqjla u; Bg ±fkk m%udKfha wdl¾IK n, we;s lrk wfkl=;a øj wKq" uq,a wKqj

flakaøh lr.;a wKql mrdih wrh f,i we;s l=vd f.da,hla ;=< me;sr mj;skafka hehs ie,lsh yelsh' fuu f.da,h

wod< øj wKqfjys — n, bï f.da,h ˜ (sphere of influence) f,i ye¢kafõ'

A jeks øj wKqjl n, bï f.da,h icd;Sh wKqj,ska msÍ we;s neúka A u; fhfok iïm%hqla; wdl¾IK n,h Y+kH

fõ' B olajdu fuu ;;a;ajh mej;=ko B g jvd by<ska we;s øj wKqj, n, bï f.da,fhka fldgila ysia neúka ̂ jdhq

wKqj,ska we;s lrk wdl¾IKh fkd.sKsh yelsh& tu øj wKqu; øjh ;=<g iïm%hqla; n,hla l%shd lrhs'

ksoyia øj mDIaGfha isg wKql mrdihl ÿrg iudk >klula we;s øj ia:rh — mDIaG mg,h ˜ (surface film) f,i

ye¢kafõ' mDIag mg,h ;=< we;s iEu øj wKqjla u;u øjh ;=<g fmrlS iïm%hqla;h wdl¾IK n,h mj;S'

ñka meyeÈ,s jkafka øjh ;=< we;s wKqjla mDIaG mg,hg we;=¿ ù ksoyia øj mDIaGh lrd hk úg øjh ;=<g we;s

iïm%hqla;h wdl¾IKhg tfrysj ld¾h l< hq;= njhs' fuu ld¾hh lsÍfï§ jeh jk Yla;sh mDIaG mg,h ;=< we;s

wKqfõ úNj Yla;sh f,i .nvd fõ'

moaO;shla jvd ia:dhs jkafka tys úNj Yla;sh wvqjk úghs' fï wkqj ksoyia øj mDIaGhla jvd ia:dhs jkafka mDIaG

mg,h ;=< we;s úNj Yla;sh wvq lr.;a úghs' fï i|yd mDIaG mg,fha we;s wKq ixLHdj wvqlr.; hq;=h' tkï

ksoyia mDIaG j¾.M,h wvqúh hq;=h'

fok ,o øj mßudjl mDIaG j¾.M,h wju jkafka th f.da,dldr iajNdjhla ,nd.;a úgh' fï wkqj ksoyia øj

mDIaGh f.da,dldr yevhla ,nd.ekSug W;aidy lrhs' Bg weÿkq iajNdjhla ysñjkafka fï fya;=fjks'

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

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

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

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

T ys tall (- ------------------------------------------------------ T ys udk (- -------------------------------------------------------

• øjhl mDIaÀl wd;;sh" øjfha WIaK;ajh u;;a øj mDIaGh iuÕ iam¾Yj we;s udOh u;;a r|d mj;S'

mDIaÀl wd;;sh $ mDIaÀl wd;;s ix.=Klh (T)
( Surface tension / coefficient of surface tension )

ksoyia øj mDIaGh

T

1m
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ksoyia øj mDIaGfha  l  È.e;s f¾Ldjla u; fhfok mDIaÀl wd;;s n,h F kï"

       F    =     l T

WIaK;ajh jeä ùfï§ mDIaÀl wd;;sh iS>%fhka wvqfõ'

th Y=kH jk WIaK;ajh wjê WIaK;ajhhs'

øjhl ksoyia mDIaG j¾.M,h jeä lsÍu i|yd øjh ;=< we;s wKq mDIaG mg,h fj; f.k taug ld¾h l< hq;=h'

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

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

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

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

ksoyia mDIaG j¾.M,h A j,ska jeä lsÍug l< hq;= ld¾hh m%udKh W kï"

=                  W  =  A

 ys tall (- ------------------------------------------------------   ys udk (- -------------------------------------------------------

T  =   nj fmkaùu

mDIaÀl wd;;s n,h (F) ( Surface tension force )

F

l

WIaK;ajh iuÕ mDIaÀl wd;;sfha úp,kh

( Behaviour of surface tension with temperature ) T

WIaK;ajh

wjê WIaK;ajh

ksoyia ^hdka;%sl& mDIaÀl Yla;sh (  )
[ Free ( mechanical ) surface energy ]
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n÷kla ;=< we;s øjhl ksoyia mDIaGh ishqïj ksÍlaIKh l<fyd;a n÷fka ì;a;sh wi,§ fndfyda úg ksoyia øj

mDIaGh jl% iajNdjhla .kakd nj ±lsh yelsh' ksoyia øj mDIaGhl fuu yeisÍu my; ±lafjk mßÈ wka;¾ wKql

n, weiqßka myod Èh yelsh'

ksoyia øj mDIaGhl yevh ilia ùu

(Shape of the free surface of a liquid)
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(a) FS > (FL – FS)  wjia:dj

fuu wjia:dfõ§ A øj wKqj ,lajk iïm%hqla; wdl¾IK n,h FS g jvd iómj

msysáh hq;=h' tkï iïm%hqla;h n÷fka ì;a;sh foig l%shd lrhs' túg øj udjlh

(meniscus) wj;, yevhla .kS'

(b) FS = (FL – FS)  wjia:dj

fuu wjia:dfõ§ A øj wKqj u; fhfok iïm%hqla; wdl¾IK n,h n÷fka ì;a;sh

Tiafia my<g l%shd lrhs' túg øj udjlh iu;, fõ'

(c) FS < (FL – FS)  wjia:dj

fuu wjia:dfõ§ A øj wKqj u; fhfok iïm%hqla; wdl¾IKh n,h FL – FS

n,hg jvd wdikak fõ' tkï øjh foig l%shd lrhs' túg øj udjlh W;a;,

iajNdjhla .kS'

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

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

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

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

iam¾Y fldaKh - ( Angle of contact  )



n, bï f.da,h

A

FS

FS FS
FL (FL – FS)


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• iam¾Y fldaKh Y=kH ^fyda b;d l=vd& jk úg —øjh úiska >kh f;;a lrkafkah˜ hehso" iam¾Y fldaKh uyd

fldaKhla jk úg —øjhúiska >kh f;;a fkdlrkafkah˜ hehso lshkq ,efí'

• c,hg inka ñY% l, úg c,fha mDIaÀl wd;;sh;a iam¾Y fldaKh;a hk folu wvq jk neúka l=Kq fyda ÿú,s wxY=

w;rg myiqfjka f.dia tajd f;;a fldg bj;a lsÍfï yelshdj ,efí'

• iam¾Y fldaKh } 00 wjia:dj • iam¾Y fldaKh } 900wjia:dj

øjhla ;=< we;s wrh  r  jQ f.da,dldr jdhq nqnq,la i,lkak'  AB hkq úYalïNhla yryd hk isria ;,hls' bka  X
yd Y hkqfjka f.da,h w¾O follg fjka fõ' tla w¾Ohla ( X ) iu;=,s; jkafka n, 3 lsks'

01. ------------------------------------------------------------------------------------------------------------------------------------------------

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

02. ------------------------------------------------------------------------------------------------------------------------------------------------

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

03. ------------------------------------------------------------------------------------------------------------------------------------------------

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

f.da,Sh udjlhla ;=, wu;r mSvkh

( Excess pressure inside a spherical meniscus   )

F1

F2

F3
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• jd;fha we;s f.da,dldr inka nqnq<la ;=< wu;r mSvkh i|yd o by; wdldrfha m%ldYkhla ,nd .; yelsh'

fuys§

– P1
  hkq nqnq,g msg;ska we;s jd;fha mSvkhhs'

– nqnq,g mDIaÀl wd;;sh iys; mDIaG 2 la we;s neúka

F3
  = ×   r T  fõ'

túg"

P  =

• iu;, udjlhla i|yd  r   "  túg  P       iu;, udjlhla fomi mSvk fjkila fkdue;'

iu;, udjlh

P =           fyda   P =         wkqj fmkS hkafka jl%;d wrh wvq jk úg wu;r mSvkh jeä jk njhs'

  r    r >> R r > R       r = R    r > R

• m<uqj udjl wrh ( r ) wkka;fha isg l%ufhka k,fha wrh ( R ) olajd wvq ù kej; jeä úug mgka .kS'

• udjl wrhg .; yels wvqu w.h k,fha wrhhs' túg wu;r mSvkh Wmßu fõ'

4T
r

k,hl fl<jr we;s nqnq<l jl%;d wrfha yd wu;r mSvkfha úp,kh

(Variation of radius of curvature and excess pressure of a bulb forming at the end of a tube)

2T
r

4T
r

R

R

t

r

ld,h ld,h
t

P

2T
R

P

P
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flaIsl Woa.ukh  ( Capillary rise )

udjl wrh yd k,fha wrh w;r iïnkaOh

( Relationship between tube radius and meniscus radius )
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flaIsl wm.ukh ̂ md;kh&  ( Capillary depression )

udjl wrh yd k,fha wrh w;r iïnkaOh

( Relationship between tube radius and meniscus radius )
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øjhl .s,a jQ jia;=jla u; fhfok mDIaÀl wd;;s n,h

( Surface tension force acting on an object dipped in a liquid )

iudka;r isria ;yvq folla w;r øjhl Woa.ukh

( Liquid rise between two parallel plates )

• flaIsl Woa.ukh

is,skavrdldr
øj udjlh

h

d

L

d
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øj lf|a iu;=,s;;dj i|yd

mDIaÀl wd;;s n,h  = øj lf|a nr

   2 L  ×  T Cos   =  d h L  ×  g

    h g   =

•

2 T Cos 
d

øj mg,hl ±uq mqvqjl ms<sfh, jk wd;;sh

( Tension built up in string loop on a liquid film)
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wNHdi

^ c,fha >k;ajh 1000 kgm–3 &

01. Time target : 2  minutes

tlsfklg 0.5 cm  mr;rhlska ;nd we;s È. 10 cm ne.ska jq iudka;r lïì folla w;f¾ mDIaÀl wd;;sh

7×10–2 Nm–1  jq øj mg,hla ;kd we;' ifudaIaK ;;a;aj hgf;a lïì fol w;r mr;rh fo.=K lsÍug l<

hq;= ld¾hh fidhkak'

02. Time target : 2  minutes

mDIaÀl wd;;sh T jq øjhlska iEÿkq wrh R jq l=vd øj ìxÿjla ifudaIaK ;;a;aj hgf;a ìxÿ 8 la njg ì|

fy<sug l, hq;= ld¾Hh m%udKh fidhkak'

03. Time target : 3  minutes

ifudaIaK ;;a;aj hgf;a wrh 0.5 cm  jq c, ìxÿjla wrh 1 mm  jk c, ìxÿj,g ì| fy<Sug l, hq;= ld¾hh

m%udKh fidhkak' c,fha mDIaÀl wd;;sh 7 × 10–2 N m–1  fõ'

04. Time target : 3  minutes

wrh 5 × 10–6 m   ne.ska jq f.da,dldr l=vd c, ìxÿ 1000 la tlg tla ù f,dl= f.da,dldr c, ìxÿjla idohs'

fuys§ uqla; jk Yla;s m%udKh fidhkak' c,fha mDIaÀl wd;;sh 7.5 × 10–4 N m–1  fõ'

05. Time target : 2  minutes

tlu inka ødjKhlska mqïnk ,o wrh 3 cm jk inka nqnq<l=;a wrh 4 cm  jk ;j;a inka nqnq,l=;a tlsfkl

iuÕ ifudaIaK ;;a;aj hgf;a ydù f,dl= nqnq,la idohs' fuu úYd, nqnqf,a wrh fidhkak'

06. Time target : 3  minutes

Ndckhla m;=f,a wrh 1 mm   jq isÿrla we;' isÿfrka msg;g ldkaÿ fkdjk mßÈ Ndckfha fldmuK Wila

olajd mDIaÀl wd;;sh 7 × 10–2 N m–1 iy >k;ajh 1000 kg m–3  jk øjhla msrúh yelso @

07. Time target : 3  minutes

îlrhla m;=f,a wrh  0.5 mm   jq isÿrla we;' fuu îlrh l%ufhka c, n÷kla ;=, tys wCIh isria jk f,i
.s,ajkq ,efí' îlrh ;=<g c,h .,d tau wdrïN jk úg c, mDIaGfha isg îlrfha m;=,g we;s .eUqr
fidhkak' c,fha mDIaÀl wd;;sh 7 × 10–2 N m–1  fõ'

08. Time target : 2  minutes

tlu inka ødjKhlska mqïnd we;s tlsfklg yd jQ inka nqnq̈  foll wrhhka ms<sfj,ska 4 cm  yd 12 cm  fõ'

nqnq̈  foflys fmdÿ mDIaGfha wrh fidhkak'

09. Time target : 2  minutes

tla inka nqnq<l wNHka;rfha w;sßla; mSvkh" ;j;a inka nqnq,l tfuka ;=ka .=Khls' m<uq yd fojk inka
nqnq̈  j, mßud w;r wkqmd;h fidhkak'

10. Time target : 3  minutes

mSvkh 105 N m–2   jq jdhqjla ;=,  0.02 m   wrfhka hq;a f.da,Sh inka nqnq,la mqïnkq ,efí' mg,h iE§ we;s

øjHfha mDIaÀl wd;;sh 6 × 10–2 N m–1  kï nqnqf,a wrh oaú.=K lsÍug jd;fha mSvkh l=uk w.hla olajd wvq

l, hq;= o @ WIaK;ajfha fjkila isÿ fkdfõ hehso nqnq, ;=,ska úirKh isÿ fkdjkafka hehso Wml,amkh

lrkak'
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11. Time target : 4  minutes

wrh R  o mDIaÀl wd;;sh T o jk inka nqnq,la ;=, wu;r mSvkh i|yd m%ldYkhla ,nd .kak' fï wkqj

nqnqf,a wrh a  isg b f;la jeä lsÍu msKsi mSvkh u.ska flfrk ld¾hh fidhkak' nqnqf,a mDIaÀl

j¾.M,fha jeäùu fidhd tu.ska Tfí m%;sM,fha jeo.;alu úuikak'

12. Time target : 3 minutes

tla;rd flaIsl k,hla c,fha .s,ajq úg tys 120 mm Wig c,h k.S' th uOHidrfhys .s,a jq úg øjh by<

hk Wi 55 mm ls' c,fha mDIaÀl wd;;s ix.=Klh 7.5 × 10–2 Nm–1 yd uOHidrfha >k;ajh 800 kg m–3 f,i

i,ld uOHidrj, mDIaÀl wd;;s ix.=Klh fidhkak' øj folu ùÿre f;;a lrkafka hehs i,lkak'

13. Time target : 2  minutes

øjhla ;=< we;s flaIsl k,hla ;=<ska M øj ialkaOhla Woa.ukh fõ' k,fha wrh fo.=K l, úg Woa.ukh

jk øj ialkaOh fidhkak'

14. Time target : 3  minutes

wNHka;r wrh 0.5 mm  jk flaIsl nghla isriaj isák fia riÈfhys .s,ajd we;' riÈfhys >k;ajh

13600 kg m–3  o tys mDIaÀl wd;;sh 0.54 N m–1  o ùÿre iuÕ riÈh idok iam¾Y fldaKh 1200  o fõ kï

ngh ;=, riÈh uÜgu msg; uÜgug jvd fldmuK my<ska msysghso @

15. Time target : 4  minutes

wrh 0.2 mm  jk msßisÿ ùÿre flaIsl nghla c,h îlrhla ;=< isria f,i ;enq úg ngh ;=< øjh by< k.sk

Wi fidhkak' iam¾Y fldaKh Y=kHo c,fha mDIaÀl wd;;sh 7 × 10–2 N m–1 o f,io .kak' ngh ±ka tys

Èf.ka  4.0 cm   muKla c, mDIaGfhka by< mj;sk mßÈ c,h ;=,g Tnkq ,efí' túg isÿjk foh myokak'

16. Time target : 3  minutes

ndyq isriaj isák fia ;nd we;s U k,hl tla ndyqjl wNHka;r wrh 4 mm jk w;r wfkla ndyqfõ wNHka;r

wrh 0.5 mm fõ' U k,fha fldgila mDIaÀl wd;;sh 70 × 10–3 Nm–1  jq c,fhka mqrjd we;akï ndyq foflys

;sfnk øj l|kaj, Wfiys fjki fidhkak' ^ iam¾Y fldaKh } 0 &

17. Time target : 5  minutes

úIalïNh 2 mm   jk ùÿre ngj,ska iEÿ fyhd¾ WmlrKhla u.ska c,fha iy øjhl >k;ajh iei§fï

mÍCIKhl§ tla ndyqjl c,l| msg; c, uÜgug jvd 40 cm   by<ska o wfkla ndyqfõ øj l| msg; øj

uÜgug jvd 44.8 cm   by<skao msysgk nj ksÍCIKh lrk ,§' mDIaÀl wd;;sh yd ùÿre iuÕ idok iam¾Y

fldaK ms<sfj,ska c,h i|yd 72 × 10–3 N m–1yd 00o øjh i|yd 28 × 10–3 N m–1  yd 300 o fõ'

i. mDIaÀl wd;;s n,mEu fkdi,ld yßñka"

ii. mDIaÀl wd;;s n,mEu ie,ls,a,g .ksñka" øjfha >k;ajh fidhkak'

18. Time target : 3  minutes

úIalïNh 2 mm   jq isria k,hl my< fl<jr inka ødjKhl .s,ajd we;s w;r k,fha by< fl<jr wrh

20 mm   la jq inka nqnq,la we;' k,h ;=, we;s øj lf|ys Wi fidhkak' inka ødjKfha mDIaÀl wd;;s

ix.=Klh 2.7 × 10–2 N m–1  o >k;ajh 1000 kg m–3  o iam¾Y fldaKh Y=kHo f,i .kak'
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19. Time target : 5  minutes

rEmfha ±lafjk WmlrKh c,fha .s,ajd we;s wrh 0.5 mm jQ isria

flaIsl k<hlska iukaú; fõ' fuu k<h ;j;a ;sria k<hla u.ska

c, uefkdaógrhlg iïnkaO lr we;'

rEmfha fmkajd we;s wkaoug flaIsl k,fhys c, udjlhla msysgk

fia k<fha X fl<jßka jd;h iaj,amhla msU T lrduh jid we;'

A, B, C, D iy E ,laIHj, mSvkh fldmuKo@ A isg E olajd

mSvkh úp,kh jk wkaou ±laùug lgq igykla w¢kak' ;jo

uefkdaógrfha c, l|ka fofla Wfiys fjki .Kkh lrkak'

c,fha mDIaÀl wd;;sh = 7.2 × 10–2  N m–1

c,fha >k;ajh = 1 × 103  kg  m–3

jdhqf.da,Sh mSvkh = 105  N m–2

c,h iy ùÿre w;r iam¾Y fldaKh = 0o

20. Time target : 3  minutes

riÈh mSvkudkhl k,fha wNHka;r  úIalïNh 3 mm  ls' mSvkudkfha  oDIH  mdGdxlh 0.7656 m  kï"

mDIaÀl wd;;s fYdaOkhla we;s úg ksjerÈ mdGdxlh ljf¾o @ riÈh j, mDIaÀl wd;;s ix.=Klh

0.08 N m–1 o iam¾Y fldaKh 1400  o >k;ajh 13600 kg m–3  o fõ'

21. Time target : 3  minutes

wNHka;r úIalïNh 1.20 mm   jq fofl<jru újD; ;sria flaIsl k,hla ;=, c, l|la we;' l%ufhka

jeäjk mSvkhla tla fl<jrlg fh§fuka wfkla fl<jf¾ c, udjlh iu;, lrk ,È' >k;ajh

880 kg m–3  jq N+ñf;,a wvx.= mSvkudkhlska mSvkh ukskq ,enq úg øj uÜgï w;r Wfia fjki 28 mm  la nj

fmkqks' iam¾Y fldaKh Y=kH kï c,fha mDIaÀl wd;;sh fidhkak'

22. Time target : 3  minutes

U k,hl ndyq foflys wNHka;r úIalïN 5 mm  yd 4 mm   fõ' th ;=< inka ødjKhla we;s w;r yrialv

wvq k,fha fl,jr inka mg,hlska jid we;' ndyq foflau øj uÜgï iudk jk fia øj mßudj ilia lrk

,È' iam¾Y fldaKh Y=kH fõ kï inka mg,fha jl%;d wrh fldmuKo @

23. Time target : 3  minutes

fyhd¾ WmlrKhla tys iDcq ndyqj, újD; fl<jr îlrhl c, mDIaGhg háka isák fia hál=re fldg ;nd

we;' iDcq ndyqj, úIalïN 0.5 mm  yd 1.0 mm  fõ' tla ndyqjla ;=< c, udjlh msg; c, mDIaGhg iudk

uÜgug meñfKk f;la ngfha Wv fldgfia mSvkh jeä lrkq ,efí' iam¾Y fldaKh Y=kH f,i i,ld

wfkla ndyqfõ we;s c, lf|a Wi fidhkak' c,fha mDIaÀl wd;;sh 7 × 10–2 Nm–1 fõ'

24. Time target : 2  minutes

riÈh iys; U k,hl tla fl<jrl inka nqnq,la ;kd we;' túg k,fha ndyq fofla riÈh uÜgï w;r

fjki h  fõ' nqnqf,a wrh wvla lf,a kï" riÈh uÜgï w;r fjki fidhkak'

25. Time target : 4  minutes

wNHka;r wrh 0.5 mm jQ taldldr ùÿre flaYsl nghla ;=< c,h isriaj by<g k.sk Wi 3 cm fõ' c,h iy

ùÿre w;r iam¾Y fldaKh Y+kH o c,fha >k;ajh 103  kg  m–3 o kï c,fha mDIaÀl wd;;sh .Kkh lrkak'

±ka flaYsl ngh ;=<g c, l|la we;=,a fldg ngh isriaj;a tys fofl<jr jd;hg újD;j;a ;nd we;' c,

lf|a È. (i) 3 cm iy (ii) 1.5 cm jk úg my< c, udmlfha jl%;d wrh fjk fjku .Kkh lrkak'
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26. Time target : 4  minutes

flaIsl k,hl È. 0.112 m   jk w;r" tys tla fl<jrl wNHka;r úIalïNh 1.0 mm  o wfkla fl<jf¾

wNHka;r úIalïNh 0.5 mm  o fõ' úIalïNh jeä fl<jr c, mDIaGfhka 0.035 m  my<ska msysgk fia th

isriaj ;nk ,È' k,h ;=< c, uÜgu msg; uÜgug jvd 0.044 m  by<ska we;s nj fmkqks' iam¾Y fldaKh

Y=kH hehso k,fha isÿr taldldrj jeä jkafka hehso i,ld mDIaÀl wd;;sh fidhkak'

27. Time target : 6  minutes

isria mgq k,hl my; fl<jfrys wrh 0.1 cm jQ inka nqnq,la we;s w;r nqnq, ;=< we;s

jd;h inka ødjKfha 1 cm È. l|la u.ska rEmfha ±lafjk mßÈ isr fldg we;' inka

ødjKfha >k;ajh 1000 kg m–3 f,i .kak'

(i) øj lf|a udjlhka foflau iam¾Y fldaK Y+kH fõ kï inka ødjKfha mDIaÀl

wd;;sh .Kkh lrkak'

(ii) inka nqnq, levQ úg isria k,h ;=< fkdjeà /|úh yels inka ødjK lf|ys Wmßu

È. 3 cm nj fidhd .kakd ,§' k,fha wNHka;r wrh .Kkh lrkak'

(iii) ±ka inka ødjK l| bj;a lr k,fhys fldgila øjh ;=< mj;sk fiao

tys my; fl<jr øj mDIaGfha isg h .eUqrlska msysgk fiao øjhl .s,ajkq

,efí' bkamiq k,h ;=< jd;fha mSvkh l%ufhka jeä lr th uefkda

ógrhla u.ska ukskq ,enQ úg uefkdaógr øjfha uÜgï mr;rh i|yd

,nd.; yels jQ Wmßu w.h H nj fidhd .kakd ,§' h iu. H ys fjkiaùu

rEmfha ±lafjk wdldrfha fõ kï øjfha mDIaÀl wd;;sh .Kkh lrkak'

uefkdaógr øjfha >k;ajh = 6.0 × 102 kg m–3

28. Time target : 3  minutes

6 cm × 4 cm  udko 2 mm  >kluo we;s iDcqfldaKdi%dldr ;yvqjl úYd,u uqyqK; c, mDIaGhla yd iam¾Yj

;nd we;' iam¾Y fldaKh Y=kH hehs Wml,amkh lr mDIaÀl wd;;sh ksid ;yvqj u; fufyhjk n,h

.Kkh lrkak' ;yvqj tys È.u me;a; hdka;ñka c,fha iam¾Y jk mßÈ isria f,i ;enqj fyd;a by;

n,fha w.h fldmuKo @ c,fha mDIaÀl wd;;sh  7 × 10–2 N m–1  fõ'

29. Time target : 3  minutes

ndysr wrh 4 cm   o wNHka;r wrh 2.5 cm   o jk isria ùÿre nghla tys tla fl<jrla c,fha .s,afjk

fia t,a,d we;' c,fha mDIaÀl wd;;sh 75 × 10–3 N m–1  kï mDIaÀl wd;;s n, ksid ngh flfrys my<g l%shd

lrk uq¿ n,h fidhkak' iam¾Y fldaKh Y=kH hehs i,lkak'

30. Time target : 2  minutes

ialkaOh 2.64 × 10–2 g jk øj ìxÿjla isria flaIsl k,hl my< fl<jf¾ iu;=,s;j we;' øjfha mDIaÀl

wd;;sh 8.8 × 10–2 N m–1 o iam¾Y fldaKh Y=kHo f,i f.k k,fha isÿf¾ mßêfhys w.h fidhkak'

31. Time target : 3  minutes

wNHka;r wrh 12 mm iy ì;a;sfha >klu 0.4 mm jQ fofl<jru újD;j mj;sk taldldr ùÿre k<hla

ixfõ§ ÿkq ;rdÈhl isriaj t,af,ñka mj;S' ±ka tu t,a,d we;s k<fha my< fl<jr øj mDIaGfha hdka;ñka

.Efjk f;la øjhla iys; îlrhla fifuka f.k tk ,§' túg ;rdÈfha mdGdxlhg l=ula jkafkao@ Tnf.a

ms<s;=re meyeÈ,s lrkak' bka miq ;rdÈfha uq,a mdGdxlhu kej; Èia jk f;la øj îlrh Tijkq ,eîh' k<h

.s,ajqk .eUqr 3.67 cm kï ùÿre iu. øjfha iam¾Y fldaKh Y+kH hhs Wml,amkh lrñka øjfha mDIaÀl

wd;;sh .Kkh lrkak'

^øjfha >k;ajh = 1000 kg m–3 &

32. Time target : 3  minutes

ndysr wrh  0.25 cm  jq tla fl<jrla jik ,o is,skavrdldr nghla ;=< Ndrhla /oùfuka ngfha újD;

fl<jr by<g isák fia th øjhla ;=< mdùug i,iajd we;' Ndrh;a iys;j ngfha uq¿ ialkaOh 0.20 g fõ'

ngfha ì;a;s iuÕ øjh idok iam¾Y fldaKh  100  o øjfha >k;ajh  800 kg m–3   o fõ' ngfha my< fl<jr

msg; øj mDIaGfha isg 1.60 cm  my<ska ;sfí kï øjfha mDIaÀl wd;;sh fidhkak'

0 2 4 6 8

H(cm)

h(cm)

8
10
12

1 cm



Samitha Ratnayake - 16 - Innovative Physics

33. Time target : 4  minutes

úIalïNh 1 cm jk is,skavrdldr mÍCIK k,hla ;=,g Ndrhla oud tys újD; fl<jr ksoyia c, mDIaGfhka

5 cm by<ska isák fia mDIaÀl wd;;sh 72 × 10–3 N m–1  jk c,fha md lrkq ,efí' inka ødjKhla c,h iuÕ

ñY% l, miq c, mDIaGfhka by< ;sfnk ngfha È. 5.2 cm  úh' inka ñY%s; c,fha mDIaÀl wd;;sh fidhkak'

wjia:d fofla§u iam¾Y fldaKh Y=kH nj i,lkak' ^>k;ajfha fjki fkdi,ld yßkak'&

34. Time target : 4  minutes

20 mm  wrhlao 2 mm  >klulao we;s ùÿre ;eáhla tys ;,h isria jk mßÈ ixfõ§ ÿkq ;rdÈhlska t,a,kq

,en c,fha  .s,ajd ;sfí' ùÿre ;eáh l%ufhla c,fhka bj;g .ekSfï§ ;eáfha .=re;aj flakaøh

i. c, mDIaGhg  30 mm   la háka ;sìh§

ii. c, mDIaGfha ;sìh§ ;rdÈfha ±lafjk mdGdxlh fidhkak' ^ùÿrej, >k;ajh 1400 kg m–3  o iam¾Y

fldaKh } 00o  c,fha mDIaÀl wd;;sh 7 × 10–2 Nm–1 o fõ'&

35. Time target : 2  minutes

isria iudka;r wkaùCI lod folla tajd w;r mr;rh 0.3 mm  jk fia ;nd c,fha .s,ajk ,È' ;yvq w;r

52 mm  c,h by< hhs' iam¾Y fldaKh Y=kH f,i i,ld c,fha mDIaÀl wd;;sh fidhkak'

36. Time target : 2  minutes

lïì rduqjla u; inka mg,hla idokq ,efí' 0.12 m   È. kq,la mqvqjl yevhg idod mg,h u; ;nd tys

uOHh ìÈkq ,efí' túg mqvqj jD;a;hl yevh .kS' inka ødjKfha mDIaÀl wd;;sh 2.7 × 10–2 N m–1  kï

mqvqfõ wd;;sh fidhkak'

37. Time target : 3  minutes

isyska jD;a;dldr rn¾ mqvqjla fkdwe§ ;sfnk úg tys wrh 4 cm   fõ' mqvqj inka mg,hla u; ;nd tys ueo

we;s mg, fldgi ìÈkq ,enq úg mqvqfõ w¿;a wrh  4.1 cm   fõ' mqvqj bj;g f.k tla ;eklska lmd we§ulg

,la l, úg 1 cm ú;;shla we;s lsÍug wjYH jq n,h 2.7 × 10–3 N nj fidhd .kakd ,È' inka ødjKfha

mDIaÀl wd;;sh fidhkak'

38. Time target : 5  minutes

ialkaOh 1.59 × 10–3 kg jq AB keue;s taldldr oKavla AD iy BC kue;s isria ;ka;= follska ;sria

wjia:djl t,a,d we;' DC hkq ;j;a oKavls' fuys ABCD keue;s inka mg,hla idok úg mDIaÀl wd;;s

n,mEu ksid ;ka;=" pl%;d wrh 0.13 m  jq pdmj, yevyqrelï ,nd .kS' AB = DC = 0.05 m ls' pdmj, uOH

,CIH w;r ÿr 0.03 m ls' inka j, mDIaÀl wd;;sh yd ;ka;=j, wd;;sh fidhkak'

39. Time target : 6  minutes

lïì rduqjla u; inka mg,hla idod we;' fkdweÿkq È. 10 cm jQ m%;Hdia: ;ka;=jlska idok ,o mqvqjla

mg,h u; ;nd mqvqj ;=< we;s mg,h lvd oukq ,efí' ;ka;=fõ yrialv j¾.M,h 1.25 × 10–9 m2 jk w;r

th idod we;s øjHfha hx udmdxlh 7.0 × 106 N m–2 fõ' inka øjKfha mDIaÀl wd;;sh 2.5 × 10–2 N m–1 fõ'

i. mqvqfõ úIalïNh .Kkh lrkak'

ii. mg,fha mDIaÀl Yla;sfha fjkiaùu fldmuKo @

iii. ;ka;=j ;=< .nvd ù we;s Yla;sh .Kkh lrkak'

iv. ;ka;=fõ È.ska tla w¾Ohla wú;kH ;ka;=jlska idod ;snqKs kï mqvqj ;=< mg,h lvd ±uQ miq tys

yevh we| olajkak'

40. Time target : 4  minutes

l=vd msßisÿ c, ìxÿjla msßisÿ ùÿre ;yvq folla w;r f;rmSfuka úYd, j¾.M,hlska hq;= b;d ;=kS ia:rhla

idokq ,efí' ia:rfha >klu 10–5 m  o tys j¾.M,h 40 cm2   o c,fha mDIaÀl wd;;sh 7 × 10–2 N m–1  o kï ;yvq

fol tlsfklska fjka lsÍug wmyiq uka±hs myod fokak' iam¾Y fldaKh Y=kHhhs'
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01. mDIaÀl wd;;sfha udk j,g iudk udk we;af;a"

1' n,h 2' mSvkh 3' ld¾Hh 4' n, ksh;h 5' f¾Çh m%idrK;dj

02. m<, l jQ iudka;r isyska ùÿre l|d folla tlsfkl w;r mr;rh d jk mßÈ c,fha .s,ajQ úg c, l| by,

k.sk Wi jkafka" ̂ c,fha >k;ajh ,mDIaÀl wd;;sh = T , c,h ùÿre f;;a lrk nj i,lkak'&

1' 2' 3' 4' 5'

03. úYd, c, ì÷jla i¾jiu l=vd c, ì÷ 8 lg ì| fy,hs' úYd, ì÷fõ we;=,; yd msg; mSvk fjki

1' l=vd ì÷jl we;=,; yd msg; mSvk fjkiu fõ'

2' l=vd ì÷jl we;=,; yd msg; mSvk fjkiska wvla fõ'

3' l=vd ì÷jl we;=,; yd msg; mSvk fjkiska y;frka tlla fõ'

4' l=vd ì÷jl we;=,; yd msg; mSvk fjki fuka fo.=Khla fõ'

5' l=vd ì÷jl we;=,; yd msg; mSvk fjki fuka y;r .=Khla fõ'

04. isria flaIsl k,hla Èf.a c,h 2 cm Wilg by, kÕs' ±ka k,h isrig 600 la wdk; l,fyd;a k,h Èf.a

c,h .uka lrk È. jkafka"

1' 1 cm 2' 2 cm 3' 4/  3 cm 4' 4 cm 5'  3 cm

05. inka øjKhl mDIaÀl wd;;sh T fõ' fuu inka ødjKfhka mqïnk ,o úIalïnh D jQ inka nqnq,l

úIalïnh 2 D lsÍug l, hq;= wu;r ld¾h jkafka"

1' 2  D2 T 2' 4  D2 T 3' 6  D2 T 4' 8  D2 T 5' 16  D2 T

06. ùÿre flaIsl k,hla isriaj c,h ;=, .s,ajQ úg tys 3 cm Wig c,h by, kÕS' k,fha my, fl,jr ksoyia

c, mDIaGfha isg 12 cm my,ska msysghs' k, fl,jßka jdhq nqnq,la msg lsÍug wjYH wju uqL mSvkh c,h

x cm kï x ys w.h iudk jkqfha" ̂ iam¾Y fldaKh Y=kH fõ'&

1' 3 2' 6 3' 9 4' 12 5' 15

07. >k;ajh  jk øjhl wrh a ne.ska jQ l=vd ì÷ .Kkdjla tlaù wrh b jk úYd, ì÷jla idohs' uqla; jk

iïmQ¾K Yla;sh úYd, ì÷fõ pd,l Yla;sh njg mßj¾;kh jkafka hehs Wml,amkh l,fyd;a úYd, ì÷fõ

fõ.h jkafka" ̂  T - mDIaÀl wd;;sh&

1' 2'

3' 4'

5'

08. wrh r1 jQ ùÿre oKavla wNHka;r wrh r2 jQ mgq k,hl wCIh Tiafia iuñ;slj Bg we;=,a lrkafka tajdfha

my, fl,jr tlu uÜgul mj;sk mßÈh' ±ka moaO;sh mDIaÀl wd;;s ix.=Klh T yd >k;ajh  jQ øjhl

isriaj .s,aÆ úg øj l| by, k.sk Wi fokq ,nkafka" ^ iam¾Y fldaKh = 00&

1' 2' 3' 4' 5'

2T
gd

T
2gd

4T
gd

T
4gd

T
gd

MCQ

Time target : 20 minutes

2T
(r2 – r1) g

T
(r2 – r1) g

2T
(r2 + r1) g

T
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(r2

2
 + r1
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
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09. ish mDIaGfha l=vd isÿrla we;s l=vd l=yr f.da,hla c,h ;=,g my;a lsÍfï§ t;=,g c,h .,d tkafka ksoyia

c, mDIaGfha isg 40cm l .eUqrl§ nj ksÍCIKh lrk ,§' c,fha >k;ajh yd mDIaÀl wd;;sh ms<sfj,ska

1000 kgm–3 yd 7×10–2 Nm–1 fõ' g = 9.8 ms–2 f,i f.k isÿf¾ úIalïnh jkafka"

1'       mm 2'         mm 3'          mm 4'      mm 5'      mm

10. rEmfha ±lafjkafka mgq ndyq iys; flaIsl k,hla c,fhka mqrjd we;s wjia:djls'

A, B, C, D, E, F ,CIH Tiafia mSvk (P) úp,kh jvd;a fyd¢ka ksrEmKh

jkafka my; ljr m%ia:drfhkao @ ̂ iam¾Y fldaKh Y=kH fõ'&

1' 2'

3' 4

5'

A

B

C

D E

F

G

A

P

B C D E F G

P

A B C D E F G

P

A B C D E F G

P

A B C D E F G

P

A B C D E F G

1
28

1
21

1
14

1
7

4
21
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ms<s;=re - wNHdi

01. 0.07 mJ 02. 4 R2 T 03. 8.8 × 10–5 J

04. 2.12 × 10–10 J 05. 5 cm 06. 1.4 cm 07. 2.8 cm

08. 6 cm 09. 1:27 10. 12495.5 Nm–2 11. 8 T(b2–a2)

12. 2.75 × 10–1 Nm–1 13. 2 M 14. 7.94 mm

15. 7 cm , c,h 4 cm by< f.dia k, fl<jfrys 550 l iam¾Y fldaKhla we;s udjlhla idod .kS'

16. 24.5 mm 17. i.    882 kg m–3 ii. 893 kgm–3 18. 4.86 mm
19. PA  =  (105 + 400) Pa PB  =  (105 + 200) Pa , PC  =  (105 + 488) Pa PC = PD = PE , 48.8 mm

20. 0.7662 m 21. 7.4 × 10–2 Nm–1 22. 2 cm 23. 2.8 cm

24. 2 h 25. 7.5 × 10–2 Nm–1 i.  ii. 10–3 m

26. 7.1 × 10–2 Nm–1 27. i. 2.5 × 10–2 Nm–1 ii. 3.3 × 10–4 m iii. 8 × 10–2 Nm–1

28. 0.014N, 8.68 × 10–3 N 29. 0.031 N 30. 3 mm 31. 7.34 × 10–2 Nm–1

32. 32.5 Nm–1 33. 23 × 10–3 Nm–1 34. i.    1.005 g ii. 8.14 g

35. 0.078Nm–1 36. 1.03 ×10–3 N 37. 20.7 × 10–3 Nm–1 38. 2.74 ×10–2 Nm–1, 7.12 × 10–3 N

39. i. 3.5 cm ii. 4.8 × 10–5 J iii. 4.4 × 10–6 J 40. 56NP

Paper - 1

01. 4 02. 1 03. 2 04. 4 05. 3

06. 5 07. 5 08. 1 09. 3 10. 4

ms<s;=re - MCQ
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