
 

 
 

𝐁 fldgi - rpkd 

m%Yak y;rlg muKla ms<s;=re imhkak 
 

 

05. rEmfha oelafjkafka boslsrSul oS Ndrhka by<g 

tiùug fhdod.; yels wegjquls' tys we;s isria 

l=¨fka by< fl<jrg PQ taldldr nd,alhla ;sria 

f,i mj;sk fia új¾;kh lr we;' nd,alfha   

ialkaOh  100 kg jk w;r os. 16 m fõ' tys P 

fl<jr isg R új¾;k ,laIHh g oqr 4 m ls'  

𝐴 yd 𝐵 lmams ieye,ä  yd iqug jk w;r ieye,a¨ 

wú;kH ;ka;=j T;d iïnkaO lr  we;s C >k 

is,kavrfha  ialkaOh 8 kg o wrh 10 cm o fõ' P 

fl<jr 992 kg jk D Ndrh t,a,d we;s w;r A 

lmamsfhys  t,a,d we;s Ndrh (wdOdrlh o iys;j)  W fõ' ^ >k is,skavrhl wlaIh jgd wjiaÓ;s 

>Q¾Kh I =
MR2

2
 & 

 

a)  W Ndrh ksi,j mj;sk úg" 

(i)  W Ndrfha w.h fidhkak' 

(ii)  tu wjia:dfõ ;ka;=jg fhosh hq;= wd;;sh .Kkh lrkak' 

(iii) is,skaavrfha wjiaÓ;s >Q¾Kh fidhkak'  

(iv) is,skavrh u; fhosh hq;= jHdj¾;h fidhkak' 

 

    b)  W Ndrh 0.2 m s−1ksh; m%fõ.fhka  by<g f.k hk úg"  

(i)  is,skavrfha fldaKsl m%fõ.h fidhkak' 

(ii)  is,skavrfha Yla;sh jeh lsrSfï iS.%;djh fidhkak' 

(iii) is,skavrhg jHdj¾;h ,nd fokqfha 80 % ld¾hlaIu;djfhka hq;a t,jqï   

     fudagrhlska kï tys laIu;dj .Kkh lrkak' 

 

   c)  Ndrh 0'2 m s-2 ksh; ;ajrKfhka  by<g f.k hkafka kï túg" 

(i)  ;ka;=fõ wd;;sh .Kkh lrkak'  

 (ii)  is,skavrfha fldaKsl ;ajrKh fidhkak' 

(iii)  is,skavrh u; fhfok iM, jHdj¾;h fidhkak' 
 

(iv)  fudagrh u.ska is,skavrh u; fhdokq ,nk jHdj¾;h fidhkak' 
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06.   fPaoh weiqßka wid we;s m%Yak j,g ms<s;=re imhkak' 

Y%jH èjks ixLHd; mrdih 10 Hz isg 20,000 Hz olajd úysfoa' 20,000 Hz g jeä ixLHd; ñksia 

lkg ixfõoS fkdjk w;r tajd 

w;sèjks(ultrasound) ixLHd; f,i ye|skafõ' 

ffjoH Ñls;aidj i|yd w;s èjks fvdma,¾ wdprKh 

(Doppler effect) Ndú;fha oS fndfyda f,i fhdod 

.kq ,nkafka 2 MHz isg 10 MHz ixLHd; mrdihls' 

;;amr tllg jg ñ,shk .Kkska fjkia jk iS>%;d 

iys; lïmk fyda foda,k ,nd .ekSu i|yd mSv 

úoHq;a ,laIK (piezoelectric properties) iys; úfYaI øjH Ndú; lrhs' fuu mSv úoHq;a øjH >k 

l=ikakdhl jk w;r fïjdfha úúO wlaI Tiafia ,nd .kakd fN!;Sh .=K ñkqï tlsfklg 

fjkia ,dlaIKsl .;s úoyd olajhs' iuyr osYd Tiafia iïmSvkhg ,la lrk úg tu øjH j, 

úoHq;a O%eùh;djla yg .ekSfuka ,nd ÿka mSvkhg iudkqmd;sl jk fia úoHq;a úNjhla cks; fõ' 

úf,dañlj¦ tu uQ,øjH hï úoHq;a lafIa;%hlg Ndckh jQ úg ,nd ÿka lafIa;%hg iudkqmd;slj 

hdka;%sl úIu;d oelsh yelsh' fuu ixisoaêh mSv úoHq;a wdprKh(piezoelectric effect) f,i 

ye|skafõ' 

1-rEmfha mßos w;s èjks fvdma,¾ mdrkdhl (transducer) ksmoùu i|yd uQ,sl moku jk èjks 

yd úoHq;a Odrd wka;¾ mßj¾;khg bv i,id fokqfha fuu 

mSv úoHq;a wdprKh hs' ;srejdkd (Quarts)" f;daru,a,s 

(tourmaline) iy frdfI,a ,jK (Rochelle salt)jeks 

iaMál j, iajdNdúlj mSv úoHq;a ,laIK we;'  

bariumtitaniun trioxide     Lead zirconium trioxide,    lead zirconium niobate,   Barium 

         titanate trioxide, iy Lithium niobate trioxide hkdosh lD;Suj ksmo jQ mSv úoHq;a firñla     

j¾. i|yd WodyrK fõ' w;siajksl m%pdrl ;rx.hl ;Sj%;djh yd mSvk úia;drh l%ufhka wvqùu 

ydhkh(attenuation) f,i ye|skafõ'  

wjfYdaIKh(Absorption)" m%lsrKh(scattering), mrdj¾;kh(Reflection) iy ;rx. fmruqKq 

wmidÍ;dj (divergence) jeks fndfyda idOl u; ydhkh isÿfõ' tf,iu ixLHd;h jeä jk úg 

ydhkh o jeä fõ' 

;rx.h iïfm%aIKh lrjk m%Njh yd ksÍlaIlhd hk fofokd w;r 

we;sjk idfmalaI p,s;h fya;=fjka iïfm%aIK ;rx.fha ixLHd;fhys 

isÿjk fjki u.ska fvdma,¾ wdprKh we;sfõ' ^2-rEmh& ixLHd;fha 

isÿjk fjki fvdma,¾ ixLHd; udrej jk fd = |ft − fr| hkafkka oelaúh 

yel' fuys ft hkq iïfm%aIK ixLHd;h jk w;r ft hkq .%dyl ixLHd;h 

hs' m%Njh yd ksÍlaIlhd tlsfkl foig .uka lrk úg ;rx. wdhduh 

wvq jk w;r ixLHd;h jeä fõ' úf,dauh f,i m%Njh yd ksÍlaIlhd tlsfkldf.ka wE;g weoS 

3-remh 

1-rEmh 

2-rEmh 
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hk úg ;rx. wdhduh jeä jk w;r ixLHd;h wvqfõ' ixLHd;fha isÿjk fjki" .%dylh yd 

m%Njh w;r idfmalaI p,s; fõ.hg wkqf,dauj iudkqmd; fõ' w;sèjks ;rx.hla reêr ffi,hla 

yd .egqk úg o fvdma,¾ wdprKh oelsh yel' 3-rEmhg wkqj r;= reêr ffi," uq,skau p,kh 

jk .%dylh njg o bkamiqj p,kh jk m%Njh njg o m;afõ' túg isÿjk fvdma,¾ ixLHd; 

udrej fd =
2ft(Vc cos θ))

Vs
 hk iólrKfhka ,efí' fuys  ft hkq mdrkdlfhka msglrk ixLHd;h 

o" Vc hkq r;= reêr ffi, j, fõ.h o" Vs hkq tu udOHfha èjks m%pdrK fõ.h o fõ' m;k 

lsrKfha ^;rx.fha& osYdj reêr ixirKh jk osYdj iu. θ fldaKhlska wdk;j msysghs kï r;= 

reêr ffi, j, m%fõ.fha fldaihsk ixrplh m%lsrKh jQ loïNfha osYdfõ mj;S' uDÿ ffi, ;=, 

oS èjks m%pdrl fõ.h 1.5 × 103 ms−1 jk úg mdrkdhl ixLHd;h yd fvdma,¾ ixLHd; udrej 

okakd úg by; fvdma,¾ iólrKfhka reêr ixirK fõ.h fidhd .; yel' 
 

udOHhla ;=, oS èjks iïfm%aIKhg udOHh u.ska ,nd fok m%;sfrdaë;djh tu udOHfha úYsIaG 

èjksl iïndOkh (specific acoustic impedance) f,i ye|skafõ' udOHhl èjksl iïndOkh 

tu udOHfha >k;ajh yd èjks m%fõ.fha .=Ks;hg iudk jk w;r th f¾,a tall (rayl units) 

j,ska ukskq ,efí' wkqhd; udOH folla w;r èjksl iïndOk w.hka fjkia jk iSudj èjks; 

w;=re uqyqK; f,i ye|skafõ' w;=re uqyqKf;a oS j¾;kh yd mrdj¾;kh u.ska èjks iïfm%aIK 

m%udKfha fjkila isÿfõ' ^4-rEmh& mrdj¾;k úia;drh" w;=re uqyqKf;a iïndOk fjkig 

wkqf,dauj iudkqmd; fõ' èjks iïndOk b;d l=vd fjkila jqj o fodaxldrh we;slrhs' èjks 

w;=re uqyqK; fomi úIucd;Sh iïndOk mj;sk úg w;sèjks loïnfhka fldgila mrdj¾;kh 

fõ' fndfyda uDÿ mgl w;=re uqyqK;a j, oS w;sèjks Yla;sh b;d l=vd m%udKhla mrdj¾;kh jk 

w;r jeä fldgi iïfm%aIKh ù w;=re uqyqK; yryd hhs' hdno uDÿ mgl j,g idfmalaIj 

>k;ajfhka jeä wiaÓ yryd èjks Yla;sfha jeä m%udKhla mrdj¾;kh fõ' 

 

(a)  (i)  mSv úoHq;a øjH hkq fudkjdoehs tajdfha .=K i|yka lrñka   

          fláfhka myokak' 

 (ii)  mSv úoHq;a øjH y;rla i|yd WodyrK imhkak' 

 (iii) m%pdrKh jk w;siajksl ;rx.hl ydhkh we;sùu i|yd n,mdk idOl y;rla ,shd  

      olajkak'  

(iv)  fPaohg wkqj fvdma,¾ wdprKh hkq l=ulaoehs fláfhka myokak' 

 (v)  iïfm%aIK ixLHd;h yd .%dyl ixLHd;h weiqfrka fvdma,¾ ixLHd; udrej i|yd  

      iólrKhla ,shd olajkak' 

(vi)  m%Njh yd ksÍlaIlhd tlsfkldf.ka wE;aj hkúg ;rx. wdhduh yd ixLHd;hg l=ula  

      isÿfõ o@ 

    (vii)  fPaofha imhd we;s o;a; Ndú;d lrñka" fvdma,¾ udrej(fd) iïfm%aIs; ixLHd;h(ft)  

           yd m%lsrK lsrKfha osYdj iu. r;= reêr ffi, j, m%fõ.h idok fldaKh(θ) weiqßka  

           reêr kd,hla ;=, .uka lrk r;= reêr ffi,hl fõ.h i|yd m%ldYkhla jHq;amkak  

           lrkak' 
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    (viii)  tla;rd w;s èjks ffjoH mÍlaIKhl oS reêr kd,hla ishqï f,i mÍlaIdjg ,la lrhs'  

         kd,fha tla;rd ia:dkhl reêr ixirK m%fõ.h" m%lsrK loïNfha osYdj iu. idok  

       fldaKh 600 kï yd mdrkdhlh msglrk ixLHd;h 2 MHz jk úg .%dyl ixLHd;h  

       199.96 × 104 Hz  f,i ,enqKs' my; tajd .Kkh lrkak' 

(1) fvdma,¾ ixLHd; udrej' 

(2) tu reêr kd,fha r;= reêr ffi, j, m%fõ.h'  

(ix)  jdohg wkqj fvdma,¾ udrej Wmßuj ,efnkqfha w;s èjks loïnh reêr ixirK wlaIh  

      iu. iudka;r ù θ Y=kH jk úgh' fvdma,¾ mÍlaIdjl oS θ ys wju iSudj f,i iqÿiq jkafka    

      300 ls' kuq;a ienúkau fvdma,¾ udrej fkdmj;skafka θ ys l=uk w.hloS o@ 

(x)  udOHhl úYsIaG èjks iïndOkh i|yd iólrKhla ,shd tys ixfla; y÷kajd fokak' 

 (xi)  wiaÓ i|yd úYsIaG èjks iïndOk f¾,a w.h 3.5 × 105 ls' wiaÓ ;=, èjks m%fõ.h  

     7.8 × 103ms−1 kï wiaÓ j, >k;ajh fidhkak' (1 rayl = 1kg s−1m−2) 
 

 

 

07.  a) >k;ajh  ρ jQ o" ÿi%dú;d ix.=Klh η jQ o øjhla ;=,ska my,g .uka lrk wrh a jQ f.da,dldr  

    jia;=jl >k;ajh d fõ' tu jia;=j ,nd .kakd wdka; m%fõ.h i|yd m%ldYkhla ,nd .kak' 
 

  b) úúO m%udKfha l=vd msá wxY= we;s c, îlrhla fyd|ska l,;d ksYap,j ;nkq ,efí'  c,fha  

     .eUqr 8 cm o" ÿi%dú;d ix.=Klh 0.1 N s m−2 o" c,fha >k;ajh 1000 kg m−3 o msáj,  

     >k;ajh 2200 kg m−3 o ish¨u msá wxY= wdka; m%fõ.fhka p,kh jkafka hehs o i,ld"   
     

(i) m<uqj Ndckfha m;=,g wjlafIam jkafka l=vdu wrhka iys; msá wxY= o ke;fyd;a úYd, 

wrhla iys; msá wxY= o hkak myokak' 

(ii) c,h iïmQ¾Kfhkau meyeos,s ùug meh 12 l ld,hla .; fõ kï l=vdu msá wxY=fõ 

wrh fidhkak' 

(iii) mehla .;jk úg wj,ïnkfha mj;sk úYd,u msá wxY=fõ wrh l=ula o@ ^
1

√3
= 0.58) 

 

  c) (i)   msá wxY= wjlafIam ùu je,elaùu i|yd wrh a jk f.da, folla iúlrk  

          ,o R os.e;s yd uOH ,laIHh jgd N%uKh úh yels ieye,ä  oKavla   

          rEmfha mßos ødjKh ;=< N%uKh ùug i,iajk ,oS' tu oKavg ω  

          fldaKsl m%fõ.fhka N%uKh lsÍu i|yd ,nd osh hq;= laIu;djh  

          6πηa (
R

2
+ a) ω2(R + 2a) nj fmkajkak' 

 

     (ii)   f.da, N%uKh jk úg N%uK  flakaøfha isg tla  f.da,hla olajd 

          ( 0 → 𝐴) øj wxY= j, p,s; fõ.fha úYd,;ajh fjkia jk whqre    

            o, m%ia;drhl olajkak' 
 

 

 

 

 

p,s; fõ.h 

A O 

A  
O  

B  
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08.   úoHq;a lafIa;% ;Sj%;djh w¾: olajkak'  

rEmfha oelafjkafka iQ;%sldjla u.ska ksl=;alrk ,o bflafg%dak loïNhla 500 V úNj wka;rhla 

hgf;a ;ajrKh lr os. 2.00 × 10−2m jQ iudka;r ;yvq folla ;=,ska hjk wdldrhhs' tu ;yvq 

w;r iaÓ;s úoHq;a lafIa;% ;Sj%;djh" E = 3.00 × 103  V m−1 jk w;r th ;,h u; rEmfha mßos 

my, osYdjg l%shd lrhs' 

 

(a)  (i)  iaÓ;s úoHq;a lafIa;%hlg we;=¨jk  

         bf,lafg%dak j, m%fõ.h(u) fidhkak' 

            (ii)  iaÓ;s úoHq;a lafIa;%h ;=, bf,lafg%dak mj;sk   

            ld,h .Kkh lrkak' 

(iii) iaÓ;s úoHq;a lafIa;%h ;=, oS bf,lafg%dak  

     ,lajk ;ajrKh .Kkh lrkak' 

(iv) iaÓ;s úoHq;a lafIa;%fhka bj;a jk úg  

bf,lafg%dak j, isria m%fõ.h vy fidhkak' 
 

(v)  ia:s;s úoHq;a lafIa;%fhka bf,lafg%dak bj;a jk úg we;s jk W;al%uh (θ) .Kkh  

lrkak'      

          bf,lafg%dakfha wdfrdamKh (e)   = 1.6 × 10−19 C  

          bf,lafg%dakfha ialkaOh   (m)    = 9.0 × 10−31 kg 

 
 

 (b) (i)  by; 1-remfha olajd we;s iudka;r ;yvq fol ;=,ska bf,lafg%dak loïNh u   

          fõ.fhka .uka lsÍfï oS we;sjk W;al%uKh Y=kH lsÍu i|yd fhosh hq;= pqïNl  

          lafIa;%fha  úYd,;ajh fidhd tys osYdj fidhkak'      

(ii) by; (b)(i) ys .Kkh lrk ,o pqïNl lafIa;%h muKla we;s úg bf,lafg%dak p,s; jk 

m:fha wrh .Kkh lrkak' 
 
 

(c)     rEmfha oelafjk rEmjdyskS k,fha  bf,lafg%dak loïNh  

         ;srfhys fl,jrla u; m;s; lsßu i|yd wrh  4.5 cm  

        jk jD;a;  pdmhla Tiafia keñh hq;=j we;' pqïNl   

        lafIa;%h mj;akd m%foaYhg we;=¨ ùug fmr bf,lafg%dak  

        loïNh 25 kV úNj wka;rhla yryd ;ajrKh lrkq  

        ,efí kï by; mßos bf,lafg%dak loïNh keùu i|yd   

        fhosh hq;= pqïNl laFIa;%fha i%dj >k;ajh fidhkak' 
    

 

 

 

 

B  

r  

25kV  

2.00 × 10−2m  

500V  
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09.   (𝐀) fyda (𝐁) fldgig muKlA ms<s;=re imhkak' 
 

                            (𝐀) fldgi 

(a)   (i) ixjD; mßm:hla ioyd jq l¾fpd*a kshu ,shd olajkak' 

             (ii) by; mßm:fha ndysr m%;sfrdaOh yryd úNj wka;rh V  ioyd     

       m%ldYkhla fldaIfha  ú'.'n' E yd wNHka;r m%;sfrdaOh r weiqßka  

       ,nd.kak' 

(iii) E =  50 V úoHq;a.dul n,hlao " r =  2 Ω l wNHka;r m%;sfrdaOhla o we;s 

welshqñf,agr negßhla 100 V ir, Odrd uQ,slhlska wdfrdamKh lrkq 

,efí' 2 A l wdfrdamK Odrdjla oSug mßm:hg fY%aKs.;j fhosh hq;= R 

m%;sfrdaOfha  w.h fidhkak' 

(iv) úoHq;a Yla;sfha ñ,  kwh g re.10.00 la kï negßh meh 20 la wdfrdamKh 

lsÍug hk úhou remsh,a j,ska fidhkak' 

(v) negßh wdfrdamKh lsÍug iemhQ úoHq;aYla;sfhka ;dmh f,i ydksjk m%;sY;h  

fidhkak' 

(b)   wNHka;r m%;sfrdaOh 400 Ω la jk úoHq;a WmlrKhl w.% w;rg úp,H úNj wka;rhla ,nd oSu 

ioyd Wmßu m%;sfrdaOh 100 Ω la jk úp,H m%;sfrdaOlhla by; 

negßhg iïnkaO lr we;s wdldrh   2- rEmfha oelafõ' 

(i) 400Ω m%;sfrdaOh iys; WmlrKh yryd .; yels úNj wka;r 

mrdih fidhkak' 

(ii) by; fhdod.;a wNHka;r m%;sfrdaOh 400Ω la jk WmlrKh  

3-rEmfha mßos iïnkaO l< úg úoHq;a WmlrKh yryd .; yels 

úNj wka;r mrdih fidhkak' 

(c)  by; fldaIhg 400Ω iy 100Ω m%frdaOl fol iïnkaO   

    lr 400Ω yryd weógrhla iïnkaO lr we;s wjia:djla  

    4-rEmfha olajd we;' X iy Y hkq ksoyia w.% folls'  

 my; tla tla wjia:dfõ oS weógr mdGdxlh fidhkak' 

(i) X iy Y ¨yqj;a lr we;s úg  

(ii) X iy Y w;rg  400Ω l m%;sfrdaOhla iïnkaO lr we;s úg  

(ii) X iy Y w;rg  25V  la iy wNHka;r m%;sfrdaOh Y+kH jk 

fldaIhla iïnkaO lr we;s úg ^fldaIfha Ok w.%h X g iïnkaO lr 

we;s úg& 

 

E 

r 

R 

100V 

R 

E=50V 

r=2Ω 

100Ω 

400Ω 

E=50V

r=2Ω 

2-rEmh 

100Ω 

400Ω 

E=50V 

r=2Ω 

3-rEmh 
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(𝐁) fldgi 
 

(a) fjda,aàh;d ia:dhSldrl mrsm:j, fndfyda úg fik¾ vfhdav fhdod .efka'   

(i) fik¾ vfhdavhl V − I ,dlaIKslh we| tys  

    fik¾ fjda,aàh;djh Vz f,i ,l=Kq lrkak' 

(ii) fik¾ vfhdavhl miq keUqre ì|jegqï    

 wjia:dfõ oS we;s úh yels wdprK folla kï   

 lrkak'   

(iii) rEmfha oelafjk mrsm:fha fhdod we;s fik¾  

vfhdavfha ì|jegqï fjda,aàh;dj 7 V fõ' 2 kΩ  

Ndr m%;sfrdaOh ;=<ska .,k Odrdj;a" fik¾ vfhdavfha laIu;d W;ai¾ckh;a" fidhkak'  

 

(b)  kùk bf,lafg%dksl WmlrKj, fndfyda úg ix.Dys; mrsm: fhdod .efka' ;d¾lsl oajdr  

     wvx.= tjeks ix.Dys; mrsm:hla rEmfha oelafõ'  

 (i)  fuys olajd we;s oajdr ye|skafjk ku l=ula o@'  

(ii)  tjeks oajdrhl m%odkhka A yd B o" m%;sodkh Q f,i o  

     f.k oajdrfha ;¾lkh oelafjk nQ,shdkq iólrKh  

     ,shkak' 

(iii) Bg wod, i;H;d j.=j iïmQ¾K lrkak' 

(iv) 4 iy 5 w.% j,g ms<sfj,ska 1 iy 0 ,nd oqka úg 6 m%;sodkh f,i wfmalaId l< yels  

     w.h l=ula o@  

(v)  rEmfha oelafjk oajdrhlg iul jQ mrsm:hla OR, AND yd NOT oajdr muKla  

     Ndú;fhka we| olajkak.  

 

C)  rEmfha oelafjkafka lafI;% wdprk g%dkaisiagrhls' fuh msgm;a lr   

m%Njh(S), oajdrh(G), iy fidfrdjsj (D) hk w.% kï lrkak. 

(i)  fuu g%dkaisiagrhg wod, mrsm: ixfla;h we| olajkak. 

(ii) fuhg wod, keUqre mrsm: igykla we| VDS iu. ID úp,kh  

m%ia;drhl olajkak.   VGS ys fjkia w.hhka i|yd m%ia;drh 

fjkiajk wdldrh o we| olajkak. 

(iii) oaú O%ej g%dkaisiagrhlg jvd fuys we;s fjkialï folla i|yka   

     lrkak. 
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^odihjeks msgqj n,kak& 



 

 
 

10. (𝐀) fyda (𝐁) fldgig muKlA ms<s;=re imhkak' 

(𝐀) fldgi 

(𝐚)  jdIam ialkaOh weiqßka idfmalaI wd¾ø;djh w¾: olajkak' 
 

          wd¾ø;dj iïnkaO j.=jla fuys ±lafõ' my; .eg¨j úi£u i|yd wjYH wjia:dj, § tu  

      j.=fõ o;a; Ndú; l< yelsh'   
   

(𝐛) È. × m<, × Wi ms<sfj<ska 10 m x 5 m x 4 m jk ixjD; l%Svd.drhla ;=< jQ jd;fha  

        ksrfmalaI wd¾ø;dj 16.1 g m−3 fõ' tu WIaK;ajfha § u thg c, jdIam 460 g la we;=,a  

    l< úg § kj m%;sY; idfmalaI wd¾ø;dj iy uq,a m%;sY; idfmalaI wd¾ø;dj w;r fjki  

      10 ls' tfia kï" 

  (i) l%Svd.drh ;=< kj m%;sY; idfmalaI wd¾ø;dj .Kkh lrkak' 

  (ii) l%Svd.drfha  wjldYh  c,  jdIamfhka  ix;Dma; lsÍug" ;jÿrg;a we;=,a l< hq;=  

       c, jdIam ialkaOh fldmuK o@ 

(iii) l%Svd.drh ;=< WIaK;ajh fldmuK o@ 

 

(c) c,  jdIam  460 g la tl;=  l<  miq lS%vd.drhg  meñKs  

iujhia yd tlu m%udKfhka  hqla; YsIHhska 30 fofkl= 

meh  foll  ld,hla jHdhdu lrk ,§' túg ;j ÿrg;a  

    ixjD;j  ;snQ  tu l%Svd.drfha WIaK;ajh 5 0C lskA by< 

f.dia ;snQ w;r" ±ka idfmalaI wd¾ø;dj 90 % la úh' 

(i) idfmalaI wd¾ø;dj jeäùug fya;=j l=ula o@  

(ii) ±ka l%Svd.drfha ksrfmalaI wd¾ø;dj (g m-3 j,ska)  

      fldmuK o@ ^wdikak fojk oYuia:dkhg w.hkak'& 

(vi) fuu wjia:dfõ l%Svd.drfha ;=Idr wxlh fidhkak' 
 

            (iii). fuu wjia:dfõ § o, jYfhka YsIHhl=f.a ifï tall j¾.M,hlska mehl § jdIam  jQ              

                 c, jdIam ialkaOh  (g m−2 h−1 j,ska)  .Kkh  lrkak' YsIHhl=f.a  ifuys o, ^mDIaG   

                 j¾.M,h 1.75 m2 nj o" YsIHfhla m%Yajdi jd;h  u.ska msg lrk wu;r c, jdIamj,  

                 ialkaOh o, jYfhka 4.5 g h-1 nj o i,lkak'&  

  

 

 

 

 

 

 

 

 

       ix;Dma; ksrfmalaI  
             wd¾ø;d j.=j 

WIaK;ajh 
(0C) 

c, jdIamfhka 
ix;Dma; jQ úg 

ksrfmalaI wd¾ø;dj 
(g m-3) 

24 21.51 

25 23.00 

26 24.40 

27 25.91 

28 27.40 

29 29.02 

30 30.44 

31 32.22 

32 34.07 

33 35.90 

34 37.74 

35 39.62 
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^ody;ajeks msgqj n,kak& 



 

 
 

(𝐁) fldgi 

a) ùkaf.a úia;dmk kshuh m%ldY lrkak' 
 

b) úoHq;a pqïNl j¾Kdj,sfha ñksia weig ixfõoS jk fldgi oDIH wdf,dalh kñka ye|skafjhs' 

fuhg wkqrEm ;rx. wdhdu mrdih 400 nm ^oï j¾Kfha& isg 700 nm 

^r;= j¾Kh& olajd fõ' iQ¾hhdf.ka mDÓúhg ,efnk úlsrKfhys oDIH wdf,dalh" wfOdarla; 

yd mdrcïnq, úlsrK fõ' 

(i)   oDIH wdf,dalfha ixLHd; mrdih .Kkh lrkak'^wdf,dalfha fõ.h  

     3 × 108m𝑠−1fõ& 

(ii) ysre t,sh Wmfhda.S lrf.k lrkq ,nk j¾Kdj,sudk mÍlaIKhlska ;yjqre lrf.k 

we;s mßos iQ¾h úlsrKfhys Wmßu ;Sj%;djla we;s ;rx. wdhduh 480 nm fõ' iQ¾h 

mDIaGfhys WIaK;ajh .Kkh lrkak' ^ùkaa ksh;h= 3 × 10−3  mK& 

(iii) iQ¾hhdf.ka úlsrK msg lsÍfï iS>%;djh 4 × 1026W fõ' iQ¾h úlsrKfhys uOHkH 

;rx. wdhduh 400 nm nj i,ld iQ¾hhdf.ka fmdafgdak msgùfï iS>%;djh .Kkh 

lrkak' ^ ma,dkala ksh;h h = 6.6 × 10−34J s& 

(iv) iQ¾hhdf.a mDIaÀl WIaK;ajh i|yd by; fldgiska Tn ,nd .;a w.h o Ndú; lr iQ¾hhd 

mQ¾K lDIaK jia;=jla fia i,ld iQ¾hhdf.a isg mDÓúhg ;;amrhl oS tall j¾.M,hlg 

,efnk Yla;sh .Kkh lrkak' 

iQ¾hhdf.a wrh(r) =  7 × 105 km 

mDÓúfha isg iQ¾hhdg we;s ÿr(R) = 1.5 × 108 km 

iafg*dka ksh;h= 5.7 × 10−8 W m−2 K−4 

(v) mDÓúh u; we;s ialkaOh 0.5 kg  yd j¾.M,h 10 cm2 jQ f,day ;yvqjla u; wNs,ïNj 

m;kh jk iQ¾h lsrK u.ska ;yvqfõ wdrïNl WIaK;aj by, hdfï YS>%;dj .Kkh 

lrkak' ^ ;yvqfõ úYsIaG ;dm Odß;dj 500 J kg−1K−1 

(vi) iQ¾h úlsrKh fkdkj;ajd f,day ;yvqj u; m;s; jqjfyd;a ;yvqfõ WIaK;ajh ms<sn|j 

mejish yelafla l=ula o@ 
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