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>k mDIaG w;r >¾IK n, l%shd;aul jkakd fiau ;r, ̂ øj yd jdhq& ;=,o >¾IK n, l%shd lrhs' ;r, ;=, mj;sk

>¾IK n,j,g fya;= jk .=Kdx.h ÿiai%dú;dj f,i ye¢kafõ' ;r,hl ÿiai%dú;dj jeä jk úg tu.ska fhdok

>¾IK n,ho úYd, fõ'

;r, m%jdy  (Fluid flow)

mSvkh jeä ;ek isg wvq ;ekg ;r,hl .,d hdu ;r, m%jdyhla f,i ye¢kafõ' ;r, m%jdy m%Odk wdldr folls'

1' wdl+, m%jdy

2' wkdl+, m%jdy

wdl+, m%jdyh  (Turbulant flow)

wdl+, m%jdyhlÈ ;r, .e,Su wúêu;a fõ' hï ,CIHhla miq lr hk ;r, wxY=j,

m%fõ.h ld,h iuÕ úYd,;ajfhka yd ÈYdfjka wúêu;a f,i fjkia fõ' idudkHfhka

m%jdy fõ. jeä ;r, wdl+, .Khg jefÜ'

wkdl+, m%jdyh  (Stream line flow)

wkdl+, m%jdyhlÈ ;r, .e,Su úêu;a fõ' hï ,CIHhla miqlr hk ;r, wxY=j,

m%fõ.h ld,h iuÕ úYd,;ajfhka  yd ÈYdfjka fkdfjkiaj mej;Su fyda úêu;a

wdldrhg fjkia ùu fyda isÿfõ'

• wkdl+, m%jdyhl§ ;r, wxY=jla .uka .kakd m:h" wkdl+, f¾Ldjla f,i

ye¢kafõ'

• wkdl+, f¾Ldjlg hï ,CIHhl§ we¢ iam¾Ylfha ÈYdfjka t;ekÈ m%fõ.fha ÈYdj ,efí'

• wkdl+, f¾Ld lsisúfgl;a tlsfkl fÊokh fkdfõ'

wdia;Íh m%jdyh  (Lamina flow)

;r,h ia:r jYfhka m%jdyh jk úg thg wdia;Íh m%jdyhla hehs lshkq ,efí'

wdia;Íh m%jdyhlÈ ́ kEu tla wkdl+, f¾Ldjl mj;sk iEu ;r, wxY=jlu fõ.h

tlu fõ' tfy;a úúO wkdl+, f¾Ldj, mj;sk ;r, wxY=j, fõ. fjkia úh yelsh'
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• wdia;Íh m%jdyhlÈ lsishï >k mDIaghla iuÕ iam¾Yj Bg wdikakfhkau we;s ;r, ia:rh" tu >k mDIaGfha

fõ.fhkau .uka .kafka hehs i,lkq ,efí'

Wod (-  ;sria ;yvqjla u; isÿjk wdia;ßh

m%jdyhla

iam¾Ysh m%;H n,h yd m%fõ. wkql%uKh

(Tangential stress and velocity gradient)

wdia;ßh m%jdyhl§ tla ia:rhlg idfmaCIj wfkla ia:rh .uka .kakd

neúka tu ia:r w;r >¾IK n, f.dv kef.a' lsishï øj ia:rhl tall

lafIa;% M,hla u; l%shd lrk iam¾Ysh >¾IK n,h" iam¾Ysh m%;H n,h

f,i ye¢kafõ'

A lafIa;%M,hlg iam¾Ylj fhfok >¾IK n,h F kï"

iam¾Ysh m%;H n,h = F/A [ tall Nm–2, udk ML–1 T–2 ]

wdikakj we;s øj ia:r folla w;r ÿr h o tu ia:r foflys m%fõ. fjki v o kï"

m%fõ. wkql%uKh = [ tall s–1, udk T–1 ]

• .eUqr iuÕ m%jdy fõ.h fmkajk m%ia:drhl wkql%uKh" m%fõ. wkql%uKhg iudk fõ'

ÿiai%dú;dj ms<sn| ksõgka kshuh

(Newton's law of viscosity)

 is,skavrdldr k,hla ;=, isÿjk wdia;ßh

m%jdyhla

v
h

fõ. jHdma;sh

>k ì;a;sh

V2 > V1V1

is,skavrdldr
;r, ia:r

iDcqfldaKdi%ldr
;r, ia:r V2 > V1

V1

>k ì;a;sh

fõ. jHdma;sh

A

F F

v

v+v

h

• iudkqmd;sl;ajfha ksh;h jk , wod< ;r, j¾.h u; yd tys WIaK;ajh u; r|d mj;sk w;r Bg wod<

WIaK;ajfhaÈ tu ;r,fha ÿiai%dú;d ix.=Klh hehs lshkq ,efí'

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

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

---------------------------------------------------------------------------------------------------------------------------------------------
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ÿiai%dú;d ix.=Klh  -  (  )
(Coefficient of viscosity)

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

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

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

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

• fndfyda ;r,j, WIaK;ajh jeäjk úg ÿiai%dú;d ix.=Klh wvqfõ'

fmdhsfi,a iQ;%h  (Poiseuille's formula)

i. -------------------------------------------------------------------

ii. -------------------------------------------------------------------

iii. -------------------------------------------------------------------

iv. -------------------------------------------------------------------

t ld,hla ;=, k,fha A yrialv yryd .,d .sh øj mßudj Q kï"

k,h ;=, mßud m%jdy iS>%;dj =

by; iS>%;dj my; idOl u; r|d mj;sk nj fmdhsfi,a iQ;%fhka lshefõ'

1' -----------------------------------------------------------------------------------------------------------------------------------------------------

2' -----------------------------------------------------------------------------------------------------------------------------------------------------

3' -----------------------------------------------------------------------------------------------------------------------------------------------------

fïjd w;r iïnkaOhla my; ±lafjk mßÈ udk l%ufhka f.dv ke.sh yelsh'

r

A
P

L

P+P

Q
t


V
h )A (
F

tall # Nsm udk : ML–1 T–1
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• k,fha wNHka;r yrialv A o øjfha m%jdy fõ.h V  o kï" =  AV   fõ'

• k,fha fofl<jr mSvk wka;rh jeä lr;au m%jdy fõ.ho l%ufhka jeä ù hï wjia:djl§ m%jdyh wdl+, fõ'

m%jdyh wkdl+, ;;ajfhka wdl+, ;;ajhg m;ajk m%fõ.h —wjê m%fõ.h˜ (critical velocity) f,i y÷kajk w;r

wjê m%fõ.fhka miq fmdhsfi,a iq;%h j,x.= fkdfõ'

iafgdlaia kshuh  ( Stokes' law )

ÿiai%dú ;r,hla ;=, .uka .kakd l=vd f.da,hla u; l%shd lrk ÿiai%dú >¾IK n,h (F) my; idOl u; r|d mj;sk

nj iafgdlaia kshufhka lshefõ'

1' -----------------------------------------------------------------------------------------------------------------------------------------------------

2' -----------------------------------------------------------------------------------------------------------------------------------------------------

3' -----------------------------------------------------------------------------------------------------------------------------------------------------

fïjd w;r iïnkaOh my; ±lafjk mßÈ udk l%ufhka f.dv ke.sh yelsh'

Q
t
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• iafgdlaia iQ;%h j,x.= ùu i|yd ;r,h ksYap, úh hq;= w;r jia;=j f.da,dldr úh hq;=h' ;jo jia;=jg idfmaCIj

;r,h úYd, m%foaYhl me;sr mej;sh hq;= w;r jia;=j wjg udOH ia:r wkdl+, ;;ajfhys mej;sh hq;=h'

ÿiai%dú udOHhl ksoyia l< f.da,hl p,s;h

( Motion of a spherical object through media )

  f.da,h idod we;s øjHfha >k;ajh

  ;r,fha >k;ajh

v  i,ld n,k fudfydf;a§ m%fõ.h

a  i,ld n,k fudfydf;a§ ;ajrKh

f.da,h u; l%shd lrk n, ;=kls'

1' -----------------------------------------------------------------------------------------------------------------------------------------------------

2' -----------------------------------------------------------------------------------------------------------------------------------------------------

3' -----------------------------------------------------------------------------------------------------------------------------------------------------

f.da,h u; we;s ;ajrKh ksid tys m%fõ.h l%ufhka jeäfõ' túg F =  r v wkqj F  l%ufhka jeäfõ'  (1) wkqj

fmkS hkafka fuúg a  l%ufhka wvq jk njhs' hï wjia:djl§ a = 0 jk w;r túg f.da,h tys Wmßu m%fõ.h ,nd

.kS' fuh —wdka; m%fõ.h˜ (terminal velocity) f,i ye¢kafjk w;r bkamiq f.da,h wka; m%fõ.fhka È.gu p,kh

fõ'

F

a

r

mg

u

v
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f.da,fha p,s;hg wod, m%ia:dr

( Graphs associated with motion of the spherical object )

ÿiai%dú;djfhys fh§ï

( Applications of viscosity )

ÿiai%dú;djfhys jeo.;au fh§u jkqfha hka;% iQ;% i|yd fhdod .kakd iafkayl f;,aj, (Iubricant) l%shdldÍ;ajhhs'

hka;% iQ;% fldgia tlsfkl msßue§fï§ ;dmh yd èjksh f,i Yla;sh wmf;a hdu je<elaùug;a iam¾Yl fldgiaj,

f.ùhdï wvq lr .ekSug;a iafkayl f;,a Ndú; flf¾'

uyk ueIska jeks l=vd mßudKfha ieye,ä  hka;% i|yd 1.5 × 10–2 Nsm–2 muK jQ uOHl ÿiai%dú;d ix.=Klhla iys;

iafkayl f;,a iqÿiq jk w;r uyd mßudK ner hka;%j,g 1.0 × 10–1 Nsm–2 muK jQ uOHl ÿiai%dú;d ix.=Klhla

iys; iafkayl f;,a j¾. iqÿiq fõ'

fudag¾ r:j, Ndú; jk tkaðka f;,a i|yd f,dj mqrd ms<s.;a wxlk l%uhla fudag¾ r: bxðfkarejkaf.a ix.uh

(Socity of Automative Engineers) u.ska y÷kajd § ;sfí' tkaðka f;,aj, ÿiai%dú;d ix.=Klh yd WIaK;ajh u;

mokï ù we;s fuu l%uh tu ix.ufha uq,a wl=re fhdod .ksñka SAE f,i Ndú; flf¾' ieye,ä  hka;% i|yd fhdod

.kq ,nk wvq ÿiai%dú;d ix.=Klhla iys; tkaðka f;,a j¾." wxlhla iy W wCIrh iuÕ bÈßm;a lrk w;r ner

hka;% i|yd fhdod .kq ,nk jeä ÿiai%dú;d ix.=Klhla iys; tkaðka f;,a wxlhla iuÕ muKla bÈßm;a flf¾'

wxlh jeäj;au f;,a úfYaIfha ÿiai%dú;d ix.=Klh by< w.hla fõ'

Wod (- 1' SAE 10 W- ieye,ä  hka;% i|yd

2' SAE 40 - ner hka;% i|yd

WIaK;ajh jeä jk úg øjj, ÿiai%dú;dj idudkHfhka my< .sho óg m%;súreoaOj yeisfrk tkaðka f;,a úfYaIo

±ka Ndú;fha we;' fïjd nyq ld¾h (multigrade) f;,a f,i ye¢kafõ'

Wod (- SAE 10 W - 40 - wvq WIaK;aj j,È ieye,ä  hka;% i|yd;a jeä WIaK;aj j,È ner hka;% i|yd;a fhdod

.; yelsh'

^ wdY%s; .%ka: - mod¾:fha hdka;%sl .=K - wdpd¾h mS' .Slshkf.a &
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01. Time target : 2  minutes

j¾.M,h 0.4 m2 jQ iu;, ;yvqjla ;sria mDIaGhla u; ;nd we;af;a tajd w;r >klu 10 m jQ f;,a ia:rhla

isrjk mßÈh' f;,aj, ÿiai%dú;d ix.=Klh 2.25 N s m–2 kï tu ;yvqj ;sria mDIaGh u;ska 1.2 mm s–1

ksh; m%fõ.fhka ,siaid hdu i|yd ;yvqjg fhÈh hq;= n,h .Kkh lrkak'

02. Time target : 2  minutes

wrh 2.5 cm   jQo È. 10 cm   jQo is,skavrdldr c, mDIaGhla fomi m%fõ.  wkql%uKh  5 s–1  fõ'  c,fha

ÿiai%dú;dj  1.1 × 10–3 N s m–2  kï c, mDIaGh ,lajk ukaok n,h fidhkak'

03. Time target : 2  minutes

È.  L   yd wrh  r   jQ msiagkhla is,skavrhla ;=, we;' is,skavrfha ì;a;sh yd msiagkh w;r we;s  d  m<,ska hq;a

ysvei ÿiai%dú;d ix.=Klh    jQ hdka;% f;,a j,ska mqrjd we;akï msiagkh  U  m%fõ.fhka p,s; jk úg

p,s;hg úreoaO ÿiai%dù n,fha w.h fidhkak'

04. Time target : 3  minutes

;srig   fldaKhla wdk; ;,hla u;  d ksh; >klula mj;sk mßÈ ÿiai%dú;d ix.=Klh  jk øjhla

w;=rd we;' ialkaOh  m jk ,S l=Üáhl mDIaG j¾.M,h  A  jk me;a;la øjh iu. iam¾Y jk mßÈ wdk;

;,fha by<skau ;nd uqod yßkq ,efí' wdk; ;,h m%udKj;a È.lska hqla; kï ,S l=Üáh w;alr .kakd Wmßu

m%fõ.h fldmuKo@

05. Time target : 5  minutes

;srig 300 la wdk; ;,hla u; >klu  1 mm  jk f;,a ;Ügqjla we;' ialkaOh  0.1 kg  jk >kldN

yeve;s ,S l=Üáhla ;,h u; ;nd w; yßkq ,efí' ,S l=Üáfha m;=f,a j¾.M,h  4 × 10–2 m2   la yd f;,aj,

ÿiai%dú;d ix.=Klh  1×10–2 N s m–2  fõ' ;,h m%udKj;a È.lska hq;=hehs i,lkak'

i. ,S l=Üáfha m%fõ.h V  jk fudfyd;l ÿiai%dù >¾IK n,fha w.h fidhkak'

ii. m%fõ.h V  jk fudfydf;a ,S l=Üáfha ;ajrKh fldmuKo @

iii. ,S l=Üáfha Wmßu ;ajrKh l=ulao @ th ,efnkafka ljr wjia:dfõ§o @

iv. ,S l=Üáfha ;ajrKh Y+kH fõo @ túg tys m%fõ.h fldmuKo @

v. ,S l=Üáh ,nd .kakd Wmßu m%fõ.h l=ulao @

vi. ,S l=Üáfha p,s;h ioyd '

a ) ;ajrK-ld,

b ) m%fõ.- ld,

c ) úia:dmk- ld, m%ia:dr wÈkak'

06. Time target : 3  minutes

wNHka;r wrh 0.42 × 10–3 m   jQ o" È. 0.2 m  jQo ;sria flaIsl nghla ;=<ska c,h wkdl=, f,i .,d hhs' k,fha

fofl<jr w;r mSvk fjki  0.25 m  la Wi c, lol mSvkhg iudk fõ' c,h .,dhk iS>%;dj

1.25 × 10–7 m3 s–1  kï c,fhys ÿiai%dú;d ix.=Klh .Kkh lrkak'

07. Time target : 2  minutes

tla;rd Oukshl wrh 2 m  fõ' fï ;=<ska wCIh Èf.a reêrh .,k fõ.h 6.6 m s–1   fõ' reêrfha ÿiai%dú;d

ix.=Klh 4 × 10–3 kg m–1 s–1  fõ kï Ouksfha 1 mm  yryd we;sjk mSvk fjki fidhkak'

wNHdi

^ c,fha >k;ajh 1000 kgm–3 &



Samitha Ratnayake - 8 - Innovative Physics

08. Time target : 2  minutes

iudk È.ska hq;a wNHka;r wr ms<sj,ska  r   yd  2r  jQ  A   yd  B   kï flaIsl k, 2 la ;=<ska wkdl=, f,i c,h

.uka lrhs' A  k,fha fofl<jr mSvk fjki P  o B k<fha fofl<jr mSvk fjki 2 P o fõ' A  yd B ;=<sska

úkdähl§ .,k c, mßud w;r wkqmd;h fidhkak'

09. Time target : 2  minutes

ÿiai%dú;d ix.=Kl  yd  jk øj folla ;sria flaIsl k,hla ;=<ska wjia:d foll§ iudk mSvk wka;r

hgf;a .uka lsÍug i,iajkq ,efí' iudk ld, m%dka;r ;=<§ øj foflka ms<sj,ska V1  yd V2 mßud .,d

hkafka kï"  V1 / V2  wkqmd;h fidhkak'

10. Time target : 4  minutes

Wi is,skavrdldr Ndckhlg  5 × 10–7 m3 s–1   l iS>%;djhlska c,h mqrjk ,§' fuu is,skavrfha m;=f,a

úYalïNh  2 mm   yd È.  0.2 m  jk flaIsl k,hla ;sria f,i iúlr we;' fuhg iu wlaI jk fia È.

10 cm   o úIalïNh  1 mm   jQo fojk flaIsl k,hla m<uq jekakg mdiaid we;' is,skavrfha c, uÜgu

iu;=,s; jkúg§ tys msysàu fidhkak' ̂ c,fha ÿiai%dú;d ix.=Klh 1.1 × 10–3 N s m–2 &

11. Time target : 4  minutes

AB  iy BC  kï flaIsl k, folla  B  fl<jßka tlsfklg mdiaid we;' AB  ys È.  0.16 m  o wNHka;r wrh

2 mm  o BC ys È.  0.08 m  o wNHka;r wrh 1 mm  o fõ ' fuu ixhqla;h ;sriaj ;nd 30 mm  l ksh; uÜgï

wka;rhla hgf;a we;s c,h  A  fl<jßka we;=¿ lr  C  fl<jßka jdhqf.da,hg msgùug i,id we;' B yd C
w;r we;s mSvk wka;rh .Kkh lrkak'

12. Time target : 4  minutes

i. iudk wrhka iys; È.  l 1   yd  l 2  jk ;sria flaYsl k< folla fjk fjku c,h wvx.= ksh; mSvk

ysil m;=,g iïnkaO lr we;' fuu k< fol ;=,ska c,h .,k uq̈  mßud is.%;djfhka hq;=j c,h

.e,Su ioyd mSvk ysfiys m;=,g iïnkaO l< hq;= jk iudk wrfhka hq;a ;ks k,fha È. fidhkak'

ii. by; ioyka k< fofla È. m%udK iudk jk kuq;a wrhka  r1  yd  r2   fõ kï iudk mßud iS.%;djhlska

øjh .,k iudk È.e;s k<fha wrh fidhkak'

13. Time target : 3  minutes

i. P  mSvk wka;rhla hgf;a mj;sk ;sria flaYsl k<hla ;=,ska c,h .,d hEfï mßud iS>%;dj  V  fõ'

iudk È.ska hq;a tfy;a wrh w¾Ohla jQ k<hla iulaIl jk mßÈ m<uq k<h iu. iïnkao lr

ixhqla; k,fha fofl<jr m<uq mSvk wka;rhu mj;ajd .;a úg ta ;=,ska c,h .,d hEfï mßud

iS>%;djh fidhkAk'

ii. by; k, fol iudka;r .;j iïnkaO lr k< folu yryd  P mSvk wka;rh mj;ajd .;a úg k,

fol ;=,skau øjh .,d hk iuia: mßud iS>%;djh fidhkak'

14. Time target : 4  minutes

wNHka;r wrh  0.55 × 10–3 m  jQo È.  0.40 m  jQo  AB  ;sria flaIsl nghla wNHka;r wrh 0.65 × 10–3 m jQo È.

0.45 m  jQo  BC  ;j;a ;sria flaIsl nghla  B  ys§ iïnkao lr we;af;a ng fol tlsfklg iDcqfldaKsj

;sfnk fiah' ixhqla; ngh ;=<ska wkdl=, f,i c,h .,d hk úg  A  yd  C fofl<jr w;r jQ mSvk fjki

0.24 m  o Wie;s c, lol mSvkhg iudk jk w;r c,h .,dhk iS>%;dj 1.2 × 10–7 m3 s–1  fõ' c,fha

ÿiai%dú;dj;a A  yd B ,laIH w;r mSvk fjki;a fidhkak'

15. Time target : 2  minutes

fYa%Ks.;j iïnkaO lrwe;s ;sria iuCIl k, folla ;=,ska wdia;Íh m%jdyhla hgf;a øjhla .,hs' m<uq yd

fojk k<j, wrhka yd È. m%udKhka ms<sj,ska  r ,  r/2  iy  l ,  l/4  fõ' m<uq k<fha fofl<jr mSvk wka;rh

fojekafka fofl<jr mSvk wka;rhg ork wkqmd;h fidhkak'
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16. Time target : 4  minutes

A  yd  B fldgia  2 lska iukaú; ;sria flaYsl  nghla ;=<ska c,h wkdl=, f,i m%jdyh fõ'  A fldgfia

È.  20 cm o" wNHka;r úYalïNh  0.20 cm  o jk w;r  B fldgfia È. 10 cm o wNHka;r úYAlïNh  0.15 cm
o fõ' ixhqla; ngfhys fofl<jr w;r mSvk wka;rh c,h 18 cm la fõ kï ngfhys tla tla fldgfiys w.%

w;r mSvk fjki fidhkak'

17. Time target : 4  minutes

frda.sfhl=f.a isrer ;=<g øj T!IO tkak;a lsÍu i|yd Ndú; lrkq ,nk isßkachl tkak;a lgqfjys È. 2 cm
jk w;r tys wNHka;r wrh 0.02 cm fõ' tkak;a lgqfõ ksoyia fl<jr frda.shdf.a isrer ;=<g we;=¿ fldg

we;' ÿiai%dú;dj 1×10–3 N s m–2 jk øj T!IOhlska 1 cm3 m%udKhla tkak;a lgqj ;=<ska frda.shdf.a isrer

;=<g ú§ug wjYHj we;' fï i|yd fyÈhla úiska" isßkacfha msiagkh f;rmSfuka" tkak;a lgqfjys fofl<jr

w;r" ̂ tkï" tkak;a lgqfjys isßkac nghg iïnkaO fl<jr yd frda.shdf.a isrer ;=<g úo we;s fl<jr

w;r&" 3.18×103 Nm–2 mSvk wka;rhla fhdokq ,nkafka kï" tu T!IO m%udKh isrer ;=<g we;=¿ lsÍu i|yd

.;jk ld,h fidhkak'

18. Time target : 3  minutes

>k;ajh  100 kg m–3  la yd wrh 5 mm la jk f.da,hla b;d .e+Uqre jejl m;=f,a isg uqod yßk ,È' uqodyeßh

fudfydf;a§ f.da,fha ;ajrKh;a" jeõ mDIaGhg meñfKk úg tys m%fõ.h;a fidhkak'

^ jeõ c,fha WIaK;ajh jk 28 0C  § ÿiai%dú;d ix.=Klh 1.1 × 10–3 N s m–2  .=re;ajc ;ajrKh 9.81 ms–2 &

19. Time target : 2  minutes

4.0 × 10–4  ms–1   wdka; m%fõ.hlska hq;=j jd;h ;=, my<g jefgk l=vd f;,a ìxÿjl wrh fidhkak' jd;fha

ÿiai%dú;dj 1.8 × 10–5 N s m–2  njo" f;,a j, >k;ajh 900 kg m–3   njo" i,lkak' jd;fha >k;ajh fkdi,ld

yßkak'

20. Time target : 2  minutes

wrh 1 mm  jq f,day f.da,hla >k;ajh  2000 kg m–3  jqo ÿiai%dú;d ix.=Klh  3.3 Ns m–2  jqo øjhla ;=,

4 mm s–1 wdka; m%fõ.hlska hq;=j my<g jefÜ' f,day f.da,fha >k;ajh fidhkak'

21. Time target : 2  minutes

f.da,hla  V  wdka; m%fõ.hlska fkdie,lsh yels >k;ajhlska hq;= udOHhla ;=<ska .uka lrhs' m<uq f.da,fha

wrh fuka fo.=Khl wrhla we;s tfy;a m<uq f.da,fha ialkaOhu we;s f.da,hla tu udOHh ;=<ska .uka lrk

wdka; m%fõ.h fidhkak'

22. Time target : 2  minutes

wrhka w;r wkqmd;h 1 ( 2 jk f.da,Sh c, ìxÿ folla úYd, Wil isg jefÜ' fmdf<fõ .efgk úg tajdfha

.uH;d w;r wkqmd;h fidhkak'

23. Time target : 2  minutes

ialkaOh m  jq jdfka fnda,hla v wdka; m%fõ.hlska øjhla ;=<ska my<g .uka lrkafka kï ta ;=<ska 16 v
wdka; m%fõ.hla iys;j p,kh jk jdfka fnda,hl ialkaOh fldmuKo @

24. Time target : 3  minutes

l=vd jdfka f.da,hla .a,sißka ;=<ska jeàug ie,eiajq úg th 0.02 m s–1
  l wkjr; m%fõ.hla ,nd .kS' ±ka

uq,a  m%udKfhau  jdhq nqnq,la .a,sißka ;=<ska by<g .uka lsßug i,iajd we;akï tys wdka; m%fõ.h fidhkak'

jdfka iy .a,sißka j, >k;aj ms<sfj<ska  7700 kgm–3  yd  1260 kgm–3  fõ' jdhq nqnqf,a nr fkdi,ld yeßh

yels w;r tys mßudj ksh;j mj;S hehs i,lkak'
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25. Time target : 4  minutes

.a,sißka wvx.= úYd, is,skavrhl wCIh Tiafia wrh  1 mm  la jq jdfka f.da,hla jefgkakg ie,eiajq úg th

ksh; m%fõ.fhka is,skavrfha wp, ,l=Kq folla w;r ÿr miq lsßug .kakd ld,h  10.8 s   la jk nj

fmkqks' wrh  0.5 mm la jq jdfka f.da,hla Ndú; fldg tu is,skavrhgu" fmd,af;,a mqrjd mÍCIKh kej;

l, úg ,efnk ld,h  4.8 s  la nj fmkqks' .a,sißka" fmd,af;,a yd jdfka j, >k;ajhka ms<sfj,ska

1260 kgm–3  , 920 kgm–3   yd  7800 kgm–3  kï" øj foflys ÿiai%dú;d ix.=Klhka w;r wkqmd;h 8 ( 1 la nj

fmkajkak'

26. Time target : 3  minutes

iudk l=vd f.da,Sh c, ìxÿ folla  0.1 m s–1  l wdka; m%fõ.hlska hq;=j jd;h ;=<ska my<g jefÜ' c, ìxÿ

fol iïnkaO ù tla ;ks c, ìxÿjla iEfohs kï tys wdka; m%fõ.h fidhkak'

27. Time target : 6  minutes

A kï f,day f.da,hl ialkaOh 0.01 kg jk w;r tys wrh 0.01 m fõ' fuu f.da,h tu

m%udKfhau jQ tll ialkaOh 0.004 kg jQ f.da,Sh lfnd¿ follg ieye,ä  wú;kH ;ka;=

u.ska rEmfha fmfkk wdldrhg .eg .id tu moaO;sh .a,sifrda,a iys; .eUqre gexlshlg

w; yßkq ,efí'

i. .a,sifrda,a ;=<§ moaO;sfhys wdka; m%fõ.h .Kkh lrkak' ̂ iEu .Kkh lsÍul§u =3
f,i i,lkak&

ii. moaO;sh wdka; m%fõ.hg <Õd jQ miq ;ka;=j X ia:dkfhka lemqjfyd;a bkslaì;s f.da,j,

p,s;h úia;r lr f.da,Sh lfnd¿ fol muKla wvx.= moaO;sfha yd >k f.da,fha wdka;

m%fõ.j, úYd,;aj iy ÈYd fidhkak'

.a,sifrda,ays >k;ajh = 1260 kg m–3

.a,sifrda,ays ÿiai%dù;dj = 0.6 N s m–2

28. Time target : 6  minutes

Wi ùÿre Ndckhlg .Õlska tl;= lr.;a uv j;=r idïm,hla f.k ld,h t = 0 isg tys we;s uv ;ekam;a

ùug bv yßkq ,efí' fkd.sKsh yels ;rï flá ld,hla ;=<§ uv wxY= ish,a,u tajdfha wdka; m%fõ.

,nd.kakd nj Wml,amkh l< yelsh' uv j;=frys ish¨ m%udKj,ska hq;a f.da,Sh wxY= iudk ixLHdjka we;s

nj;a wdrïNfha§ tajd mßudj mqrd taldldrj úisÍ we;s nj;a Wml,amkh lrkak'

i. wrh a iy >ka;jh  jQ uv wxY=jla" >k;ajh  iy ÿiai%dù;d ix.=Klh  jQ c,h ;=< my<g .uka

lrk wdka; m%fõ.h" V i|yd m%ldYkh jHq;amkak lrkak'

ii. = 2500 kg m–3 , = 1000 kg m–3 , = 8 × 10–4 N s m–2    kïo Ndckh ;=< c,fha Wi 1 m kïo

a = 8 × 10–6 m jk uv wxY= ish,a,u ;ekam;a ùu i|yd .;jk ld,h .Kkh lrkak' Ndckh ;=< wxY=

w;r .egqï isÿfkdfõ hehs Wml,amkh lrkak'

iii. wrh a = 3 × 10–6 m wxY= i|yd o by; (ii) ys .Kkh lsÍu kej; lrkak'

iv. a = 8 × 10–6 m wxY= ;ekam;a ùu wjika jQ miq tu ;Ügqj ;=< a = 3 × 10–6 m jk wxY+kaf.ka ljr Nd.hla

;ekam;a ù ;sfío@

29. Time target : 6  minutes

ÿiai%dú;dj iïnkaO iafgdlaf.a kshuh i|yka lr udk l%uh m%fhdackhg f.k th ikd: lrkak'

>k;ajh  
  jq c,fhka .eUqre Ndckhla msß mj;S' Ndckfha m;=f,a isg wrh  a   jq o " >k;ajh

jq o l=vdf.da,hla ksYap,;djfha isg uqod yßkq ,efí' Ndckfha m;=, c, mDIaGfha isg  d
.eUqrl msysgd we;' f.da,h miq ld,hl§ wdka; m%fõ.hg meñfKa' jd;fha >¾IKh iy f.da,h c, mDIaGh

;=<ska .uka lrk úg" isÿjk Yla;s ydksh fkd.sKsh hq;= hehs i,ld f.da,fha fõ.h l=uk Wil§ kej;

Y=kH fõ±hs .Kkh lrkak' wdrïNl uqod yeÍfï ,CIHh lrd f.da,h kej; lsisúgl meñfKao @

Tfí ms<s;=r meyeÈ,s lrkak'  c,fha ÿiai%dù;d ix.=Klh  f,i .kak'

f.da,fhys msysàfuys Wi ld,fha Y%s;hla f,i o< igykl we| fmkajkak'

A

x
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30. Time target : 10  minutes

ÿiai%dù øjhla ;=< wrh 2 × 10–2 m jQ f.da,hla ksYap,;dfõ isg jeàug ie,eiajQ úg th 3 ms–1 wdka;

m%fõ.hla ,nd.kS'

i. ld,h (t) iu. f.da,fhys m%fõ.h (v) fjkiaùu ±laùug o< igykla w¢kak'

ii. rEmfha ±lafjk mßÈ lmamshla jgd .uka.kakd ;ka;=jla u.ska ialkaOh 0.1 kg jQ l=Üáhlg f.da,h

iïnkaOlr tu øjh ;=<gu uqod yeßh úg th 1.5 ms–1 wdka; m%fõ.hla ,nd.kS' l=Üáh iy th ;nd we;s

;sria mDIaGh w;r .;sl >¾IK ix.=Klh 0.4 la jk w;r lmamsh iqug yd ieye,ä  fõ'

a. f.da,fha wdka; m%fõ.h ,enQ miq ;ka;=fõ wd;;sh l=ulao@

b. øjfha ÿiai%dù;d ix.=Klh .Kkh lrkak'

c. ld,h iu. f.da,fhys m%fõ.fha fjkia ùu ±laùug o< igykla (i) ys w¢k ,o m%ia;drh u;u we|

olajkak' w¢k ,o jl% kshudldrj kï lrkak'

d. l=Üáh iy mDIaGh w;r >klu 1 mm jQ by; øjfhau ia;rhla we;akï f.da,h ,nd.kakd kj wdka;

m%fõ.h .Kkh lrkak' l=Üáfha iam¾Y mDIaG j¾.M,h 2.5 × 10–4 m2 fõ'
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01. ia:djr f,i iúl, 6 cm mr;rfhka msysá me;,s f,day ;yvq folla w;r wjldYh ÿiai%dú;d

ix.=Klh 0.8 Nm–2 jQ øjhlska mqrjd ;sfí' 0.01 m2 j¾.M,fhka hq;a ;=kS ;yvqjla by; ;yvq j,g

iudka;rj 1 ms–1 ksh; fõ.fhka bÈßhg p,kh lrkq ,nkafka Wvq ;yvqfõ isg 4 cm ÿßks' ;yvqj u;

øjfhka fhdok iïm%hqla; n,h jkafka"

1' 0.6 N miqmig 2' 0.6 N bÈßhg 3' 0.2 N miqmig 4' 0.2 N bÈßhg 5' 0.4 N miqmig

02. ialkaOh m yd wrh r jQ l=vd f.da,hla ;r,hla ;=, iSrefjka uqod y, úg tu.ska úia:dms; ;r, ialkaOh

m1 (<m) fõ' wdka; m%fõ.h iudkqmd;sl jkafka"

1' m + m1 2' m – m1 3' 4' 5' r (m – m1)

03. jd;h ;=, 8 cms–1 wdka; m%fõ.hlska my,g .uka lrñka ;snq wrh 2 mm jQ i¾jiu c, ìxÿ n ixLHdjla tla

ù ;ks c, ì÷jla idohs' fuu ;ks ì÷fõ wdka; m%fõ.h 32 cms–1 kï n ys w.h jkafka"

1' 2 2' 4 3' 6 4' 8 5' 10

04. nÿkl we;s c,h u; úúO wrhka we;s wxY= iys; l=vla úiqrejd yeßh úg tajd

ish,a,u tu fudfydf;a isgu wdka; m%fõ. j,ska c,h ;=< my<g p,kh fõ' tu

wxY= w;ßka úYd,u wxY=j nÿfka m;=,g tk úg l=vdu wxY=j nÿfka c, uÜgñka
1/9 l ÿrla my<g .uka lr we;akï úYd,u wxY=fõ wrh" l=vdu wxY=fõ wrh fuka

1' 9 .=Khls 2' 3 .=Khls 3' 3 .=Khls

4' 4 .=Khls 5' 81 .=Khls

05. fjkia yrialv lafIa;%M, o iudk os. o we;s flaYsl ng

folla remfha olajd we;s mßÈ tlsfklg iïnkaO fldg

we;' fuu moaO;sh ;sria j ;nd we;s w;r th ;=<ska A isg

C olajd wkjr; f,i c,h .,d hhs' ngh Èf.a c,

mSvkh (P) fjkia jk whqre fyd¢kau ksrEmKh lrk m%ia;drh jkqfha"

1' 2' 3' 4' 5'

06. ish >k;ajh fuka isõ .=Khl >k;ajhla we;s ÿiai%dú udOHhla ;=, jia;=jla ksh; fõ.fhka .uka lrhs'

m%;sfrdaê n,h" jia;=fõ nrg ork wkqmd;h jkafka"

1' 2 2' 3 3' 4 4' 6 5' 8

MCQ
Time target : 20 minutes

m + m1

r
m – m1

r

A B C

P

A B C

P

A B C

P

A B C

P

A B C

P

A B C
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07. .=jka lsñÿïlrefjl=f.a merIqgh È. yeÍug l,ska wdka; fõ.fhka my<g tk w;r merIqgh È. yereKq miq

uq,a wdka; m%fõ.hg jvd fnfyúka l=vd jQ wdka; m%fõ.fhka my<g p,kh fõ' merIqgh È. yeÍug fmr Tyq

u; we;sjk Wvql=re n,h yd merIqgh È. yereKq miq Tyq u; we;sjk Wvql=re n,h ms<sn| ksjerÈ j.ka;sh

f;darkak'

1' tu n, w;r wkqmd;h tu m%fõ. w;r wkqmd;h fõ'

2' tu n, w;r wkqmd;h tu m%fõ.j, mriamrhkaf.a wkqmd;h fõ'

3' tu n, w;r wkqmd;h tu m%fõ.j, j¾. w;r wkqmd;h fõ'

4' tu n, w;r wkqmd;h tu m%fõ.hkaf.a j¾.j, mriamrhkaf.a wkqmd;h fõ'

5' wjia:d fofla§ u tu n, tl iudk fõ'

08. >k f.da,hla jd;h ;=, 20 ms–1 l wdka; m%fõ.fhka hq;=j my,g jefÜ' jd;h fjkqjg ßla;hla ;=, th

jeàug ie,iaiqfõ kï"

1' tys wdka; m%fõ.h 20 ms–1 u fõ' 2' tys wdka; m%fõ.h 20 ms–1 g jvd wvqfõ'

3' tys wdka; m%fõ.h 20 ms–1 g jvd jeäfõ' 4' th wdka; m%fõ.hlg <Õd fkdfõ'

5' f.da,fha >k;ajh fkd±k fiúh fkdyelsh'

09. rEmfha fmkajd we;s mßÈ È.  l  jq mgq k,h ksh; mSvk n÷klg iïnkaO

fldg we;af;a ́ kEu fudfyd;l § k,hg we;=¿ jk c,h tys újD; fl<jfrka

msg;g hEug yßhgu 1s ld,hla .; jk mßÈh' k,fha fofl<jr w;r mSvk

wka;rh P o k,fha we;=< yrialvfha wrh a o yd c,fha ÿiai%dú;d o kï"

1' 2' 3' 4' 5'

10. ÿiai%dù udOHhla ;=<ska my<g jefgk jdfka f.da,hl wdka; m%fõ.h V0 fõ' jdfka j, >k;ajh

4000 kgm–3 o udOHfha >k;ajh 1000 kgm–3 o fõ' tu f.da,h ;=<u l=yrhla we;s úg tys wdka; m%fõ.h

         ls' f.da,fha uq¿ mßudjg l=yr mßudj olajk wkqmd;h jkafka"

1' 2' 3' 4' 5'

l = Pa
8 l2 = Pa2

8 l3 = Pa3

8 l4 = Pa4

8l  = Pa4

8

V0

3

1
2

1
3

1
4

1
9

1
3
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01. 108 N 02. 8.6 × 10–5 N 03. 2 r L u /d

04.

05. i.  0.4 v ii. 5 – 4 v iii. 5 ms–2, V = 0 úg

iv. Tõ" 1.25 ms–1 v. 1.25 ms–1 06. 1.19 × 10–3 Nsm–2

07. 5.28×107 Pa 08. 1 : 32

09.  10. 0.25 m 11. 266.67 Pa

12. i.   l1l2 / (l1 + l2) ii. ( r4
1 + r4

2)
1/4 13. i.  V/17

ii. 17V /16 14. 1.12 × 10–3 Nsm–2,1.496 Nsm–2

15. 1 : 4 16. A : c,h 7 cm, B : c,h 11 cm 17. 10 s

18. 88.29 ms–2, 44.59 ms–1

19. 1.9 × 10–6 m 20. 7940 kg m–3 21. V / 2

22. 1: 32 23. 64 m

24. 3.9 mm s–1 26. 0.16 ms–1

27. i.          ms–1 ii.  ms–1

28. ii.    3750 s iii.   26667 s iv. 29.

30. ii.    (a) 0.4 N   (b)  0.7 N s m–2    (d)  1.8 ms–1

ms<s;=re - wNHdi

4

45

13

135


9

64

2a4 g ( – )2

81 2

mgd Sin
A

PAPER - 01

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

06. 2 07. 5 08. 4 09. 2 10. 1

ms<s;=re - MCQ
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