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wOHhk fmdÿ iy;sl m;% ^Wiia fm<& – 2022  

fN!;sl úoHdj iïuka;%Kh  
----------------------------------------------------------------------------------------------------------------------- 

A - fldgi  
jHqy.; rpkd m%Yak 

 
1.  rEmfha ±lafjkafka øjhl idfmalaI >k;ajh fiùfï mÍlaIKfha § c,h yd th iu`. ñY% fkdjk øjhla 

U k<h ;=< iu;=,s;j mj;sk whqrehs' fuys xy hkq wdrïNl w;=re uqyqKf;a ;sria uÜguhs'  
 

(a)  (i)  Tng c,hg wu;rj ;j;a øj lsysmhla § we;s w;r tajd c,h 
iu`. >k;ajh wvqjk wdldrhg ilia l< úg ms<sfj<ska 
weks,Ska" c,h" fmd,af;,a yd uoHidr fõ' fuys c,h iu`. we;s 
wfkla øj ;=fkka l=uk tajd by; U k<fha øjh f,i Ndú; 
l< fkdyels o@   

   …………………………………………………………..……….. 
 
  (ii) Bg fya;= fudkjdo@  

   …………………………………………………………………… 

 

 (b) øjfha yd c,fha >k;aj l yd w kï l$w wkqmd;h hl yd hw  
  weiqßka ,shkak'  
  ………………………………………………………………………… 

 

 (c)  m%ia;dßl l%uhla u.ska l$w fiúh hq;= fõ' fï i|yd Tng ,efnk  
  m%ia;drh fuys wlaI kï lr w¢kak'  
 

 (d)  wdrïNfha § hl = 10 cm iy hw = 8 cm fõ' øjfhka ;j;a 10 cm3 la 

A ndyqjg ±uQ úg hw ys kj w.h fidhkak' k<fha yrialv 

j¾.M,h 2 cm2 fõ'  

  ………………………………………………………………………… 

  ………………………………………………………………………… 

 

 (e)  fuu mÍlaIKfha § YsIHfhl= wu;r ls%hdldrlï folla isÿ lrk ,§' m<uqj øj lf|a Wi 10 cm 
olajd wvq lr c,h yd øjh iu;=,s;;djfha mj;sk úg rEmfha wdldrhg A ndyqfjka we;=,a lrk ,o 
iqug ieye,a¨ msiagkhla ^yrialv j¾.M,h 2 cm2& u.ska F n,hla fh§fuka øjh yd c, mDIaGh 
tlu uÜgulska mj;ajd .kakd ,§'  

 

  (i)  F n,fhys w.h fldmuK o@ ^c,fha >k;ajh 1000 kg m3 fõ'& 

   ……………………………………………………………………… 

   ……………………………………………………………………… 

   ……………………………………………………………………… 

 

  (ii)  xy yd x’y’ uÜgï w;r mr;rh fldmuK o@ 

   ……………………………………………………………………… 

   ……………………………………………………………………… 

   ……………………………………………………………………… 
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WIAK;ajudkh 

uka;h 

 
lelEreï k,h 

 
f,day fnda, 

 
c,h iys; îlrh 

 

 

c,h 

le,ßógrh 

 (f)  Tng yrialv úIalïNh yd Wi fjkia U k< lsysmhla imhd we;' 
 
 
 
 
 
 
 
 
 
 
 
 

  (i)  by; U k<j,ska mÍlaIKh i|yd jvd;a iqÿiq U k<h f,i Tn f;dard .kafka l=uk U k<h o@ 

   ……………………………………………………………………………………………………….. 

    

  (ii)  Tnf.a by; f;dard .ekSu i|yd fya;= folla i|yka lrkak' 

       ^1& …………………………………………………………………………………………………… 

        ^2& …………………………………………………………………………………………………… 
             
 
2.  mdi,a úoHd.drhl ñY%K l%ufhka f,day fnda,j, úYsIag ;dm Odß;djh fiùu i|yd YsIHfhl= úiska 

fhdod .kakd ,o WmlrK ieleiau;a rEmfha oelafõ' (A) rEmfha mßÈ f,day fnda, fh¥ lelEreï k<h 

c, ;dmlh u.ska 95 C olajd r;a lrkq ,efí' r;a jQ f,day fnda, (B) rEmfha olajd we;s le,ßógrh ;=< 
jQ c,h iu. ñY% lr .kq ,efí'   

 

 

 

 

 

 

 

 

 

  

   
 
 

(A) rEmh                (B)  rEmh  

(a) (i) lelEreï k<fha we;s f,day fnda, 95 C WIaK;ajhg m;aj we;s nj ;yjqre lr .kafka flfia o@ 

   ................................................................................................................................................................. 

     ................................................................................................................................................................. 

 

  (ii) f,day fnda, ±óu i|yd lelEreï k<h fjkqjg f,dayj,ska ;ekQ k<hla fhdod .ekSu fhda.H fõ 

hehs YsIHfhla mjihs' fuhg Tn tl`.o? fya;= i|yka lrkak'  

   ................................................................................................................................................................ 

 ................................................................................................................................................................ 

40 cm 

A                   B                    C                  D 
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  (iii) fuu mÍlaIKh i|yd wjYH wfkl=;a whs;u 2 la i|yka lrkak' 
 

   ^1& ...........................................   ^2& ................................................ 

  

  (iv) r;a jQ f,day fnda, le,ßógrh ;=< jQ c,hg tl;= lsÍfï § ie,ls,su;a úh hq;= lreKq fudkjd o@  

   .............................................................................................................................................................. 

   .............................................................................................................................................................. 

 

 (b) (i) by; mÍlaIKfha § YsIHhd úiska ,nd .; hq;= ñkqï wkqms<sfj<ska olajkak' 

   ^1& …………………………………………………………………………………………………… 

   ^2& …………………………………………………………………………………………………… 

   ^3& …………………………………………………………………………………………………… 

   ^4& …………………………………………………………………………………………………… 

   ^5& …………………………………………………………………………………………………… 

 

  (ii) ,nd.;a ñkqïj,g wod< mdGdxl ms<sfj<ska my; olajd we;' tajdfha tall iïu; tall fõ' 
 

      ñkqu       mdGdxlh 

(1) 100  10–3  

(2) 220  10–3 

(3) 30 

(4) 40 

(5) 10–3 

 

   c,fha úYsIag ;dm Odß;dj 4000 J kg–1 K–1 ,  le,ß ógrfha úYsIag ;dm Odß;dj 400 J kg–1 K–1   fõ'  
   tu.ska f,dayfha úYsIag ;dm Odß;dj .Kkh lrkak' 

 

   ............................................................................................................................................................. 

   ............................................................................................................................................................. 

   ............................................................................................................................................................. 

 

 (c) by; f,day fnda, r;a lsÍu i|yd (A) rEmfha i|yka wegjquys ùÿre k<h fjkqjg f,day k<hla  
  Ndú; lr mÍlaIKh isÿ lf<a kï th mßlaIKh flfrys flfia n,mdkafka oehs i|yka lrkak'     

  (i) ............................................................................................................................................................. 

  (ii) ............................................................................................................................................................. 

 

 (d) f,dayhl úYsIag ;dm Odß;dj fiùug ñY%K l%uh fhdod .kakd mÍlaIKhl § le,ß ógrhg fhdok  
  c,h fjkqjg fmd,af;,a Ndú; lsÍu jdisodhl o@ ke;fyd;a wjdisodhl o@ ms<s;=r idOdrKSlrKh  
  lrkak' 

   ................................................................................................................................................................... 

  ................................................................................................................................................................... 

  ................................................................................................................................................................... 
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3.  k<hla ;=< we;s jdhq ialkaOhl ujq,sl ialkaOh yd k<hl wdka; fYdaOkh fiùug YsIHfhla 
mlaIKhla ie,iqï lrhs' Tyq ta i|yd Wi c, n÷kla" óg¾ rE,la" fofl<jr újD; k<hla" ksh; 
ixLHd;hla iys; èjks ;rx. ckkh lr .; yels ix{d cklhla Ndú;d lrhs' ´kEu WIaK;ajhl § 
k<h ;=< we;s jd;fha WIaK;ajh yer fjk;a lsishï fN!;sl idOlhla fjkia fkdjkafka hehs 
Wml,amkh lrk w;r k<h ;=< we;s jd;fha WIaK;ajh c,fha WIaK;ajh u hehs o Wml,amkh lrk 
,§'  

 

 (a) jd;fha èjks m%fõ.h (v) i|yd k<h ;=< we;s jd;fha ksrfmalaI WIaK;ajh (T), jd;fha ujq,sl 
ialkaOh (M) we;=<;a jk m%ldYkhla ,shkak' 

 
 ...................................................................................................................................................................  

 ................................................................................................................................................................... 
 

 (b) tu fN!;sl iólrKfha we;s wksl=;a fN!;sl rdYSka y÷kajkak' 
 

 ................................................................................................................................................................... 

 ................................................................................................................................................................... 

 
  (c) ldur WIaK;ajh fjkia l< yels mÍlaIKd.drhl fuu 

mÍlaIKh isÿ lrk ,§' fuys § YsIHhd mÍlaIKh i|yd 
WmlrK wegjqu (1) rEmfha mßÈ idok ,§' tys ix{d cklfhka 
l%shd lrk m%Njh k<fha újD; fl<jrg by<ska ;nd jdhq l| 
uQ,sl;dkfhka lïmkh jk wjia:dj ,nd .kakd ,§' 
uQ,sl;dkh ksjerÈj ,nd .kafka flfia o@ 

 

 .............................................................................................................. 

     .............................................................................................................. 
 

     .............................................................................................................. 
 

  (d) uQ,sl;dkfha § k<fha wkqkdo È. l, k,fha wdka; fYdaOkh e, 
m%Njfha lïmk ixLHd;h f kï jd;fha èjks m%fõ.h v i|yd 
m%ldYkhla ,shkak' 

 

   ............................................................................................................... 

 

  (e)  ldur WIaK;ajfha w.hka lsysmhl § uQ,sl;dkh i|yd wkqkdo È. ,nd .ekSfuka jd;fha ujq,sl    
  ialkaOh fiùug n,dfmdfrd;a;=fõ' fï i|yd YsIHhd úiska ,nd .;a mdGdxl weiqfrka we¢ m%ia;drfha  
  wkql%uKh 2.5 x 10-3  m2 K-1  la fõ'  = 1.4, R = 8.3 J K-1 mol-1, f = 100 Hz nj i,ld jd;fha ujq,sl  
  ialkaOh .Kkh lrkak' ^§ we;s k<h i|yd wdka; fYdaOkh fkd.sksh yels nj i,lkak'&    

   …………………………………………………………………………………………………………… 

   …………………………………………………………………………………………………………… 

   …………………………………………………………………………………………………………… 

 
  (f)  jvd;a ksjerÈj fuu mÍlaIKh lsÍu i|yd A yd B kï YsIHhska fofokl= úiska f;dard .;a WIaK;aj  
  mrdihka my; ±lafõ'  

   A YsIHhd  15 oC,  20 oC,  25 oC,  30 oC,  35 oC 

   B YsIHhd  20 oC,  30 oC,  40 oC,  50 oC,  60 oC 

  (i)  ñka Tn f;dard .kafka l=uk mrdih o@   

   ……………………………………………………………………………………………………….. 

(1) rEmh 

m%Njh 
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  (ii)  Tnf.a f;dard .ekSug fya;= olajkak' 

    …………………………………………………………………………………………………………. 

 
 

 (g)  jd;fha WIaK;ajh ksh; jk úg § wd¾ø;djh jeä jQ úg jd;fha èjks m%fõ.h jeäfõ o@ wvqfõ o@ 
     úoHd;aulj meyeÈ,s lrkak' 
     ……………………………………………………………………………………………………………. 

      ……………………………………………………………………………………………………………. 

 

 

4.  (a)  ueo ìxÿ .e,ajfkdaógrhla iïnkaO l< mßkd,sldjla wi, 
oKav pqïnlhla p,kh lrk wdldrh (1) rEmfhka ±lafõ' 

 
(i)  rEmfha ±lafjk foig pqïnlh p,kh lrk úg 

.e,ajfkdaógrfha W;al%uKh l=uk ÈYdjg isÿfõ o@   

   …………………………………………………………. 

 

 (b)  AB ikakdhlh l È.ska hq;= jk w;r th i%dj >k;ajh B 

jk taldldr pqïnl fCIa;%hlg ,ïnlj ksh; v 
m%fõ.fhka p,kh jk wjia:djla i,lkak'  

 

  (i)  AB ikakdhlh u; fm%arKh jk úoHq;a .dul n,h 
i|yd m%ldYKhla ,nd .kak'  

   ……………………………………………………….... 

   ………………………………………………………… 

 

   (ii)  tu fm%aß; úoHq;a .dul n,fhys ÈYdj by; (2) rEmh  
   u; i,l=Kq lrkak' 
 

 (c)  j¾.M,h A jk fmdgj,a N iys; oÕrhla  ksh; fldaKsl m%fõ.fhka N%uKh jk úg tys wjia:d  

  folla (3) rEmh yd (4) rEmh u.ska ksrEmkh lrhs' (3) rEmfha § oÕrfha ;,h pqïnl n, f¾Ldj,g  

  iudka;r h' (4) rEmfha § oÕrfha ;,fha wNs,ïNh iu. pqïnl n, f¾Ld  fldaKhla idohs' 
 

  
 
 
 
 
 
 
 

 
 
 
 

  (i)  tu wjia:djka ys§ P yd Q w;r fm%aß; úoHq;a .dul n,h i|yd m%ldYKhla ,shkak' 

   ………………………………………………………………………………………………………… 

 

N S 

(1) rEmh 

(2) rEmh 

A 

B 

v 
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



















B C 


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
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


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





A D 

P Q 

B C 

D A 

P Q 

(3) rEmh (4) rEmh 

l 

G 
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  (ii)  by; (3) rEmfha lïì mqvqj ir, Odrd cklhla f,i o" (4) rEmfha lïì mqvqj m%;Hj¾; Odrd  
   cklhla f,i o fhdod .ekSug kï isÿ l< hq;= fjkialï tu rEmj, fjk fjku we| olajkak' 
 
  (iii) lïì mqvqfjys j¾.M,h 100 cm2  o fmdgj,a .Kk 300 o fõ' pqïnl i%dj >k;ajh 0.2 T jk  
   m%foaYhl 50 Hz ixLHd;hlska ish wlaIh jgd lïì mqvqj N%uKh fõ' P yd Q w;r fm%arKh jk  
   úoHq;a .dul n,fha j¾. uOHkHh uQ, w.h lSho@ ( = 3) 

   ……………………………………………………………………………………………………….. 

   ……………………………………………………………………………………………………….. 

 

 (d)  600 V m%;Hdj¾; fjda,aàh;djhla u.ska 2.5 km ÿßka  

  msysá Ndrhlg (230 V / 2A),  CIu;djh  iïfm%aIKh  
  l< hq;= h' thg  iïnkaO  l<  iïfm%aIK  lïìj,  

  m%;sfrdaOh 10–3  m–1 jk w;r" laIu;d iemhSu  
  i|yd mßKdulhla fhdod .ekSu wjYH fõ'  

  (i)  fuh wjlr mßKdulhla o@ wêlr mßKdulhla o@  

   ………………………………………………………………………………………………………… 

 

  (ii) tu mßKdulfha oaú;shsl yd m%d:ñl oÕrj, fmdgj,a w;r wkqmd;h lSho@ 

………………………………………………………………………………………………………… 

 

  (iii) mßKdulh 60% l ld¾hCIu;djhla iys;j l%shd lrhs kï m%d:ñl oÕrh ;=< Odrdj lSho@ 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 

*** 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(5) rEmh 

600 V 

2.5 km 

2.5 km 

230V/2A 



7 
 

 
 
 

B - fldgi  
rpkd m%Yak 

 

5. rEmfha olajd we;af;a uqyqÿ m;=f<a .S,S we;s kejl iqkanqka tl;= lr .ekSu 
i|yd fhdod .kakd lsñÿï l=áhls' th wrh 2 m la jk w¾O jD;a;dldr 
l=yr f.da,hlska iy Wi 2 m jk l=yr is,skavrhlska iEoS we;' l=áfha 
mrsudj iu. iei|Sfï oS tys we;s f,day mrsudj fkdi,ld yeßh yels ;rï 
l=vd h' lsñÿï l=áfha ialkaOh 20 000 kg iy lsñÿïlrejka ;sfokdf.a 
ialkaOh 200 kg ne.ska fõ' ^π = 3 f,i .kak&' 

 
 (a)  lsñÿï l=áh uqyqÿ c,fha mdfjñka we;s úg oS tys fldmuK mßudjla  
  c,h ;=< .s,S mj;S o@ uqyqÿ c,fha >k;ajh 1200 kg m-3 fõ'  
 
 (b)  lsñÿï l=áh iïmQ¾Kfhka c,h ;=< .s¨kq úg oS ta u; we;sjk Wvql=re f;rmqu fidhkak' 
 
 (c)  lsñÿï l=áh c,h ;=< .s,aùu i|yd tys we;s is,skavrdldr jdhq l=áh uqyqÿ c,fhka mqrjkq ,efí' jdhq  
  l=áh iïmQ¾Kfhka u msfrk ;=re c,h msrjQfha kï lsñÿï l=áh iïmQ¾Kfhka c,h ;=< .s,S ksYap,j  
  mj;ajd  .kakd úg oS ;ka;=fõ wd;;sh fidhkak' 
 
 (d) ;ka;=j nqre,aj ;nd .;a úg lsñÿï l=áh my<g p,s;h wrUk ;ajrKh fidhkak' 
 
 (e)  by< c, mDIaGfha isg 100 m .eUqßka lsñÿï l=áfha by< mDIaGh mj;sk mrsos l=áh wp,j mj;ajd  
  .kakd ,oS' túg flan,h fkdweoS mj;S' tu wjia:dfõ oS lsñÿï l=áfha jl% mDIaGh u; mSvkh u.ska  
  we;sjk n,h fidhd tys osYdj o ,l=Kq lrkak' 
 
 (f)  l=áh 100 m .eUqßka msysá wjia:dfõ oS ;sriaj .,dhk oshje<lg  
  yiq fõ' oshje< ;=< oS l=áhg  by<ska  .uka  lrk c, m%jdyfha  
  m%fõ.h 10 m s-1 la o" my<ska  .uka  lrk c, m%jdyfha m%fõ.h  
  8 m s-1 la o fõ' l=áhg  by<  iy  my<  we;sjk  mSvk fjki  
  0.48×105 Pa fõ' l=áh u;  isriaj we;s jk  n,h fidhkak' ^øj  
  m%jdyh wkdl+, yd wkjr; nj i,lkak'& 
 
 (g)  túg ;ka;=j isri iu. 60o la wdk;j mj;S kï" lsñÿï l=áh 

u; c,h .eàu ksid l=áh u; we;sjk ;sria n,h fidhkak' 
 
 (h)  lsñÿï l=áh 120 m .eUqre uqyqÿ m;=f,a kj;d we;s úg oS uqyqfoA m;=< yd lsñÿï l=áfha m;=< w;r c,  
  ia:rhla we;s fkdjk mrsos lsñÿï l=áh m;=f<a wp,j mj;S' lsñÿïlre 4000 kg kj ialkaOhla we;s  
  NdKav l=áh ;=<g tla/ia lr .kq ,efí' bkamiq is,skavrdldr l=áh hdka;ñka by<g .ekSug th ;=<  
  we;s fldmuK c, mßudjla bj;a l< hq;= o@ 
          
 

6. (a) <`. we;s l=vd jia;= úYd, f,i oel .ekSug ir, wKaùlaI fyda ixhqla; wKaùlaI Ndú; lrhs'   
  (i)  jia;=jla weig <x jk úg tu jia;=fõ úYd,kh jeä ù fmfkhs' fuhg fya;=j l=ula o@ 
 

  (ii)  jia;=jla weig wE;ska iy <`.ska we;s úg th l=vdjg iy úYd,j fmkSu ksrEmKh lsÍu i`oyd  
   lsrK igyka folla w`oskak' 
 

  (iii) wKaùlaIhl idudkH iSreudre wjia:dj hkafkka woyia lrkafka l=ula o@ 
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  (iv) wKaùlaIhl idudkH iSreudrej f;dard .ekSug fya;=j myokak'  
 

  (v) wKaùlaIhl fldaKsl úYd,kh hkq l=ulaoehs y`ÿkajkak' 
 (b)  ixhqla; wKaùlaIhl Wmfk; i`oyd kdNSh ÿr 5 cm jk W;a;, ldphla o" wjfk; i`oyd kdNSh ÿr  
  2 cm la jk W;a;, ldphla o Ndú; lr we;' tu.ska wjfk;g 3 cm ÿßka we;s jia;= ksÍlaIKh  
  lrhs' 
  (i)  tys § wjidk m%;sìïnh Wmfk;g 25 cm la ÿßka idod f.k th ksÍlaIKh lrhs' fï i`oyd  
   lsrK igykla we`o olajkak' 
 

  (ii)  wKaùlaIfha fldaKsl úYd,kh fidhkak'  
 

  (iii) fuúg ldp w;r mr;rh fldmuK o@ 
 

 (c) (i)  idudkHfhka ixhqla; wKaùlaI u.ska oel .; yels jkafka hál=re m%;sìïnhls' kuq;a wjidk  
   m%;sìïnh f,i Wvql=re" úYd,kh jQ m%;sìïn oel .ekSug Wmfk;a W;a;, ldph bj;a fldg  
   kdNSh ÿr 3 cm jk wj;, ldphla fhdod .; yels h' túg m%;sìïnh Wmfk;a ldpfha isg 25 cm  
   ÿßka Wvql=rej idohs kï tA i`oyd iïmQ¾K lsrK igyk w`oskak' 
 

  (ii)  túg W;a;, yd wj;, ldp w;r mr;rh fldmuK o@ 
 

  (iii) ;j;a YsIHfhla (c).(i) ys wj;, ldph fkdfhdod (b).(i) ys wKaùlaIhg ;j;a W;a;, ldphla  
   fhdod f.k Wvql=re m%;sìïnhla .; yels hehs mjihs' kuq;a tu l%uhg jvd (c).(i) ys l%uh WÑ;  
   hehs ;j;a YsIHfhl= mjihs' Tfí ks.ukh l=ulao@ fuh lreKq iys;j meyeos,s lrkak' 
 
 
  7.   (a) (i) mDIaÀl wdk;sfha udk ,shkak'  
 
  (ii) ksoyia mDIaÀl Yla;sh hkqfjka woyia lrkafka l=ula o@ 
 
  (iii) ABCD hkq ;,h ;sria f,i ;nd we;s lïì rduqjls' XY hkq 

rduqj u;ska p,kh l, yels oKavls' XBCY fldgfiys 
ifudaIaK ;;a;aj hgf;a inka mg,hla ks¾udKh lr we;' 
inkaj, mDIaÀl wd;;s ix.=Klh T fõ' XY oKav rEmfha 
mßÈ x ÿrla p,kh lsÍug l< hq;= ld¾hh m%udKh i|yd 
m%ldYkhla by; wfkl=;a rdYska weiqfrka ,shkak' ^>¾IK 
n, fkdi,ld yßkak'& 

  
  (iv) mDIaÀl wd;;sh mdol lr .ksñka my; ixisoaêh fláfhka 

myokak' zzrEmfha mßÈ ialkaOfhka wvq fi,a,ï fndaÜgqjla 
c,h u; mdfjñka ksYap,j we;' tys msgqmiska lmqre 
lene,a,la iú l< úg fndaÜgqj bÈßhg we§ hhs'ZZ 

 
 
 (b) c, lrduhla jeiQ úg lrduh we;=<; ì;a;sj, ;ejÍ we;s c,h 

my<g fíÍ ú;a újD; fl<jr wi, tl;= ùula isÿfõ' ld,h;a 
iu`. fuh l%ufhka c, ìkaÿjla njg j¾Okh fõ' j¾Okh jk 
c, ìxÿj w¾O f.da,Sh yevhla .kakd úg th ldrdufhka .s,syS 
ksh; wrhla we;s f.da,dldr c, ìxÿjla f,i .=re;ajh hgf;a 
my<g jefgk nj Wml,amkh lrkak' lrdufha újD; fl<jf¾  
isÿf¾ úIalïNh 9.2 mm fõ' c,fha >k;ajh 1000 kg m–3  fõ'       
( = 3 fõ') 

  (i) by; i|yka ;;a;aj hgf;a lrdufhaa fl<jfrys /f|k øj 
ìxÿfjys ;sìh yels Wmßu ialkaOh fldmuK o@ 

 
  (ii) c,fha mDIaÀl wd;;sh fidhkak'  

c,h 

fmdf<dj 

w¾Of.da,d
ldr c, 
ìxÿj 

lmqre 
lene,a, 

A B 

l 

C 

X 

D 
Y x 

20 cm 
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  (iii) .=re;ajh hgf;a my<g jefgk c, ìxÿfjys wrh fidhkak'  
   ^24/3  2.5 f,i .kak'& 
  (iv) jd;h ;=<ska my<g jefgk c, ìxÿj ìu .eà i¾jiu l=vd f.da,dldr c, ìxÿ 100 lg leã 

iudk pd,l Yla;Ska iys;j úisÍ hhs' .egqfï§ isÿjk Yla;s ydks ùu fkdild yeßh yel' 
  
   (w)  fmd<fõ .egfuka miq úisÍ hk tla l=vd øj ìxÿjl wrh fidhkak' ^108/3  500 f,i .kak'& 
 
   (wd) iEÿkq l=vd c, ìxÿ ish,af,au pd,l Yla;s tl;=j wdrïNl úYd, c, ìxÿfõ pd,l  

  Yla;shg iudk o Tfí ms<s;=r meyeos,s lrkak  
 
 (c) c, lrduhla iSrefjka újD; l< úg c, flkaola my<g we§ hk wdldrh 

rEmfha olajd we;' c, l| my<g .,d hdu wdrïNfha § c, msysf¾ udhsu 
f¾Çh jqj;a miqj udhsfuys ;rx. /<s we;sùula isÿ fõ' tfia we;s jk 
/,a,l wrh RZ kï th my; iólrKfhka ,nd foa' RZ ys w.h tla;rd 
w.hla blaujk úg c, msysr ì|S c, ìxÿ ks¾udKh ùug mgka .kS"  

   RZ = RO + AK cos (k  z) 
  fuys" 
   RO = c, lf|ys ienE wrh 
   AK  = we;sjk ;rx. /<s;af;a úia:drh 
   k = ;rx. wxlh (1cm ÿrlg we;sjk YS¾I yd ksïk .Kk) 

   z  = lrdufha isg c, msysfrys c, ìxÿ ì£ hk ia:dkhg we;s ÿr ógrj,ska' 
   
  c, msysr c, ìxÿ njg leãu wdrïN jk úg AK = Ro/2 yd RZ = 1.25 Ro ne.ska fõ' fuúg 10 cm ÿrl§  
  YS¾I yd ksïk 100 la ±lsh yels úh'  
  
  (i) by; wjia:dfõ § c, msysfrys ;rx. wxlh (k) fidhkak' 
  
  (ii) c, msysr c, ìxÿ njg leãu wdrïN jkafka lrdufha fl<jfrys isg fld;rï ÿrl § o@ 
 
 
8. (a) (i) ksõgkaf.a .=re;ajdl¾IK kshuh ,shd olajkak' 
 
  (ii) .=re;ajdl¾IK lafIa;%hla ;=< msysá ,laIHhl .=re;ajdl¾IK úNjh w¾: olajkak'  
 
  (iii) ialkaOh M jk jia;=jl flakaøfha isg r ÿrlska msysá ,laIHhl .=re;ajdl¾IK úNjh V i|yd  
   m%ldYkhla G, M iy r weiqfrka ,shkak' fuys G hkq id¾j;% .=re;ajdl¾IK ksh;h fõ'  
 
  (iv) .=re;ajdl¾IK úNjh V, ÿr r iu. úp,kh jk wdldrh fmkaùug o< m%ia;drhla w`oskak' 
 
  (v) .=re;ajdl¾IK úNjh iEu úgu RK w.hla jkafka wehs oehs meyeos,s lrkak'  
 
 (b) ialkaOhla mDÓúh foig jefgk úg tys úNj Yla;sh ydks fõ' fufia ydks jk Yla;shg isÿjkafka  

 l=ulao hkak my; tla tla wjia:dj hgf;a myokak' 
 

  (i) ialkaOh jdhqf.da,hg by<ska ksoyfia jefgk úg 
 
  (ii) ialkaOh jdhqf.da,h ;=<ska taldldr m%fõ.fhka .uka .kakd úg 
 
 (c) ialkaOh 1 kg jk jia;=jla mDÓú mDIaGfha isg 32 MJ l pd,l Yla;shlska by<g m%lafIamKh flf¾' 
 
  (i) jia;=j .uka .kakd m%fõ.h .Kkh lrkak' 
 
  (ii) mDÓú mDIaGh u; oS jia;=jl úfhda. m%fõ.h i`oyd m%ldYkhla G, M iy R weiqfrka ,nd.kak'  
   fuys M iy R hkq ms<sfj<ska mDÓúfha ialkaOh iy mDÓúfha wrh fõ' 
  

Z 
RZ 
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  (iii) mDÓúfha ialkaOh yd wrh ms<sfj<ska 6×1024 kg iy 6400 km o G = 6.67×10-11 N m2 kg-2 fõ kï  
   mDÓú mDIaGh u; oS jia;=fõ úfhda. m%fõ.h .Kkh lr tu.ska jia;=j .=re;ajdl¾IK  
   lafIa;%fhka bj;a fkdjk nj fmkajkak' 
  (iv) jia;=j .=re;ajdl¾IK lafIa;%fhka hdka;ï ñoSug thg mDIaGfha oS ,nd osh hq;= pd,l Yla;sh  
   fldmuKo@  
  
  (v) pkaøhdf.a ialkaOh 7.5×1022 kg o mDÓúh yd pkaøhdf.a flakaø w;r ÿr 4.0×105 km f,i f.k  
   tu ÿfrys uOH ,laIHfha isg 400 kg l ialkaOhla iys; .%dylhla wkka;h fj; m%lafIamKh  
   lsrSug wjYHh wju m%fõ.h .Kkh lrkak'  
   ^b`.sh( fuu .Kkfha oS mDÓúfha ialkaOh yd ieioSfï oS pkaøhdf.a ialkaOh fkd.sksh yels hehs  
   i,lkak&'   
 
  (vi) .%ylfha ialkaOh fo.=Khla lf<a kï by; m%fõ.h l=ula fõ o@   
 
 
9. (A)  

 úÿ,s n,d.drhl ckkh lr .kakd úÿ,s Yla;sh wE; .ïudkj,g yd l¾udka;j,g iïfma%IKh 
lrkqfha wê fjda,aàh;djhla f,isks' fuys § nd,d.drfha ksmojk úÿ,s Yla;sh wêlr mßkdulhla u.ska 
jeä úNjhlg m;a lr wêl úNj wka;rhla yd wvq Odrdjla hgf;a iïfm%aIKh lr Wm úÿ,s fmd<j, § 
wjlr mßkdul u.ska úNjh wvq lr ksjdij,g yd l¾udka;Yd,j,g fnod yßkq ,efí'   

 

  (a) úÿ,s Yla;sh iïfm%aIKfha§ jeä úNj wka;rhla hgf;a wvq Odrdjla 
iïfm%aIKh lrkq ,efí' fuhg fya;=j meyeÈ,s lrkak'  

 
  (b) lïìj, WIaK;ajh 20 C m%;sfrdaOl;djh 2 x 10–8  m-1 yrialv 

j¾.M,h 2 cm2 jk lïì myla (5) iudka;r.;j ;ks tla lïìhla 
f,i rEmfha ±lafjk mßÈ ilia lr 40 km ÿrla úÿ,sh iïfma%IKh 
lrhs' úÿ,sh iïfm%aIKh lsÍfï § .,d hk Odrdj 0.5 A fõ' 

 
   (i) iïfm%aIK lïìj, m%;sfrdaOh fidhkak' 
  
   (ii) iïfm%aIK lïìj, úÿ,s iïfm%aIKh ksid we;sjk úNj wka;rh fidhkak' 
 
   (iii) úÿ,s iïfm%aIKfha § isÿ jQ Yla;s ydks jk CIu;dj fidhkak'  
 

  (iv) meh 1 l ld,hla úÿ,sh iïfm%aIKh l< úg iïfm%aIK ,CIH 2 w;r úNj wka;rh fjkia fkdù  
   mj;sk w;r .,d .sh Odrdj 0.4 A olajd wvq úh' ikakdhl lïìj, WIaK;ajh 40 C mj;s'  
   ikakdhl lïìj, m%;sfrdaOfha WIaK;aj ix.=Klh .Kkh lrkak'   
 
 (c) (i)  12 V mßmQ¾K Rcqldrl mßm:hla u.ska m%;Hdj¾; Odrdj ir, Odrdjla njg m;a lr úÿ,s  
   fudagrhla l%shd lrhs' oÕrh yryd oÕrj,g ydkshla fkdjk mßÈ .,d heúh yels Wmßu Odrdj  
   2 A ls' oÕrfha m%;sfrdaOh 2  fõ' úÿ,s fudagrh l%shdlsÍfï § wdrïNfha § oÕrh iu. fY%aKs.;j  
   ikaê l< hq;= m%;sfrdaOh fldmuK o@ 
 
 

    (ii)  úÿ,s fudagrh Wmßu laIu;djfhka l%shd lrk úg úÿ,s fudagrh l%shd lrk m%;súoHq;a.dul n,h  
   fidhd ld¾hlaIu;dj fidhkak' 
  
 (d) úÿ,s fudagrh l%shd lrk úg oÕrh wlaIh jgd ñks;a;=jl § mßN%uK 600 isÿjk mßÈ N%uKh fõ'     
         oÕrfha j¾.M,h 40 cm2 o" oÕrfha fmdgj,a .Kk 100 o kï oÕrh ;nd we;s pqïnl fCIa;%fha i%dj  
         >k;ajh fidhkak' 
 
 (e) lsishï rgl mj;sk úÿ,s  w¾nqoh ksid Èklg meh lsysmhla úÿ,sh lmamdÿ lsÍug isÿfjhs' úÿ,sh   

lmamdÿ lrk ld,h ;=< ksfjia wdf,dalu;a lr .ekSu jeks w;HdjYHh lghq;= i`oyd cj-wmj¾;lhla 
(Power Inverter) Ndú;d lrhs' tys o< mßm: igykla my; rEmfha ±lafõ' fujeks cj-wmj¾;lhla 
u.ska negßhla jeks ir, Odrd cklhlska ,nd fok úÿ,sh m%;Hdj¾; Odrdjla njg m;a lrk w;r 
wêlr mßKdulhla u`.ska tys fjda,aàh;dj jeä lrkq ,efí' Èjd ld,fha § iQ¾h mek,hla Ndú;fhka 
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negßh wdfrdamKh lrkq ,nk w;r rd;%S ld,fha § tu wfrdaaams; negßh cj-wmj¾;lfha ls%hdldß;ajh 
i`oyd cj iemhqu f,i Ndú; lrhs' 

 
    
 
 
 
 
 
 
 
 
 
 
 
 
  tla;rd ksjila u.ska my; j.=fõ olajd we;s úÿ,s WjdrK tljr l%shd lrúug 1000 W cjhlska hq;a  
  cj-wmj¾;lhla Ndú; lrhs' 
 

úÿ,s WjdrKh m%udKkh cjh W 

n,an (LED) 4 5 

úÿ,s mxldj 1 40 

 
  (i)  fuu cj-wm¾;lh u.ska fldmuK ld,hla by; WmlrK ish,a, l%shd;aulj ;eìh yels ±hs  
       .Kkh lrkak' 
 
  (ii) cjh 750W jk YS;lrKhla by; úÿ,s WjdrKh iu`. l%shdlrúh yels ld,h fidhkak' 
 
  (iii) cj-wm¾;lfha iemhqï fjda,aá;djh 230 V fõ' 10  Ndr m%;sfrdOhla i|yd tys m%;sodk  
       cjh fldmuKo@'  
 
 
9. (B)  

 (a) Èfhdavhl  ,dlaIKsl m%ia;drh w¢kak' 
 
 (b) fik¾ Èfhdavhl ls%hdldß;ajh úia;r lrkak' 
 
 (c) fuys (1) rEmfha ±lafjk mßm:fha 12 V fik¾ 

Èfhdavhla fhdod we;' ;jo RS yd RL m%;sfrdaO 
ms<sfj<ska 120  iy 200  o iemhqï fjda,aàh;dj 
Vin = 25 V o fõ'  

  
  (i) RS , RL yd fik¾ Èfhdavh ;=<ska .,k Odrd  
   fidhkak' 
   
  (ii) fuúg fik¾ Èfhdavfha laIu;d W;ai¾ckh fldmuK o@  
 
    (iii) fik¾ Èfhdavfha Wmßu laIu;dj fldmuK o@  
 
  (iv) mßm:fha kshu ls%hdldß;ajh i|yd Ndú; lrk Èfhdavfha ;sìh hq;= wju laIu;d m%udKkh  
   (Power rating) fldmuK o@  
 
 (d) fuys my; (2) rEmfha ±lafjkafka 0 V yd 5 V fjda,aàh;djhka m%odkh lrñka ms<sfj<ska lmd yeßh 

m%foaYhg yd ix;Dma; m%foaYhg keUqre l< yels g%dkaisiag¾ mßm:hls' tu g%dkaisiagrfha ixl%uK 

RS 

Vin 

IL 

RL 

IS 

(1) rEmh 

S 

230 V 

A.C.  

 

 A.C.  

 

 wêlr mßKdulhla 

 cj-
wmj¾;lh 

bf,lafgk 
mßm: 

negßh 
D.C 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12 V/90 Ah   

 

iQ¾h 
mek,h 
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,dlaIKsl m%ia;drh (3) rEmfhka ±lafõ' g%dkaisiagrfha ir, Odrd ,dNh 100 ls' ix;Dma; wjia:dfõ § 
VAB =1 V fõ' 

 
 
 
 
 
 
 
  

    
 
 
 
 
 
 
 
 
 
 
 
  (i) Wmßu IC Odrdj fidhkak' 
   
  (ii) RB m%;sfrdaOhg ;sìh yels Wmßu w.h fidhkak'  
 
    (iii) RC m%;sfrdaOfha w.h fidhkak'   
 
  (iv) my; j.=j msgm;a lr 0 V yd 5 V m%odkhka i|yd m%;sodkhka fmkajñka j.=j iïmQ¾K lrkak' 
 

m%odkh (A) m%;sodkh (F) 

0 V  

5 V  

 
  (v) fuu m%;sodkh ,nd fok ;d¾lsl oajdrh i|yka lr tys i;H;d j.=j ,shd olajkak' 
 
     (e) (i) ikaê lafIa;% wdprK g%dkaisiagrhl ^JFET& tla mrdñ;shl ksh; w.hka ;=kla i|yd VDS iu. ID 

Odrdj úp,kh jk wdldrh m%ia;drhl olajd" tys ix;Dma; m%foaYh lmd yeß m%foaYh yd ´ñl 
l,dmh ,l=Kq lr olajkak'  

  (ii) VDS j, l=vd w.hka i|yd ´ñl l,dmfha VDS - ID m%ia:drh f¾Çh ùug fya;=j ,shkak' 
 
  (iii) VGS = 0 úg § yd VDS bÈßfhka ID úp,kh m%ia;drhl we| flfkyqï ,laIHh ^Pinch - off point& 

yd flfkyqï fjda,aàh;dj ^Pinch off voltage& ^VP& tu m%ia;drfha ,l=Kq lrkak' 
 
 
 
 
 
 
 
 
 
 
 
 
 

VCC = + 5 V 

 RC 

IC 
 VO  RB IB 

0 V 

 VI 

(2) rEmh 
100 V (3) rEmh 

 IC (mA) 

 IB (mA) 100  
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      (iv) VGS = 0V úg § WmlrK flfkyqï ^Pinch off& wjia:dfõ l%shd lsÍug wjYH wju VDS w.h 
fidhkak' 

  (v) VGS = -2V yd VDS = 5V úg§ wkqrEm fidafrdõ Odrdj ^ID& fidhkak' 

  (v) VG = 5V, ID = 4mA, VD = 8V yd VGS = -2V jk úg § R2, RD yd RS m%;sfrdaO j, w.hka fidhkak' 
 
 
10. (A)  

 rEmfha olajd we;s mßÈ l=vd c, n÷kla ;nd we;s ixjD; A 
is,skavrfhys msiagkh p,kh lsÍfuka is,skavrfha mßudj 
fjkia l< yels h'  

 
 
 
 
 
  (a) WIaK;ajh ksh;j ;nd f.k is,skavrfha mßudj jeä 

lrk úg tla;rd wjia:djl § n÷k ;=< øjh 
iïmQ¾Kfhka u jdIam úh' bkamiq ;jÿrg;a mßudj jeä 
lrhs' is,skavrfha mßudjg tÈßj tys jdIam mSvkh 
fjkiaùu m%ia;drhlska olajkak' 

 
  (b) is,skavrh ;=< c, n÷k ;sìh § mßudj ksh;j ;nd f.k is,skavrh ;=< WIaK;ajh jeä lrk ,§' 

túg tla;rd WIaK;aajhl § øjh iïmQ¾Kfhka u jdIam jk w;r ;jÿrg;a WIaK;ajh jeä lrkq 
,efí' is,skavrfha WIaK;ajh  , oC j,ska uksk úg WIaK;ajhg tÈßj tys jdIam mSvkh 
fjkiaùu m%ia;drhlska olajkak' 

 
 
 
 
 
  (c) by; is,skavrfha we;s c, n÷k bj;a l< miq is,skavrfha mßudj 0.2 m3 yd WIaK;ajh 27 oC jk 

úg § t;=< idfmalaI wd¾ø;dj 60 %  fõ kï"  
 
   (i) is,skavrh ;=< jdIam mSvkh fidhkak' ^27 oC § ix;Dma; c, jdIam mSvkh 27 Hgmm fõ'& 
 
   (ii) is,skavrh ;=< ksrfmalaI wd¾ø;dj fidhkak' ^c,fha ujq,sl ialkaOh 18 g, riÈfha >k;ajh 

13 600 kg m-3, R = 8 J K-1 mol-1 fõ'&  
   (iii) is,skavrh ;=< c,h >kSNjkh ùu weröu i|yd is,skavrfha mßudj fldmuK m%udKhlska 

wvq l< hq;= o@  
 
   (iv) ix;Dma; c, jdIam >k;ajh WIaK;ajh iu`. úp,kh my; j.=fõ mßÈ fõ' is,skavrh ;=< 

jd;fha ;=Idrdxlh fidhkak'  
 

WIaK;ajh (oC) 14 16 18 20 22 

ix;Dma; c, jdIam >k;ajh (g m-3) 12.00 13.50 15.30 17.10 19.20 

 
   (v) tu ;=Idrdxlfha § ix;Dma; c, jdIam mSvkfha w.h fidhkak' 
 
  (d) mßudj 0.2 m3 la jk fojk B kï is,skavrhla ;=< WIaK;ajh 7 oC yd idfmalaI wd¾ø;dj 80 % 

fõ' fuu A yd B is,skavr fol mßudj fkd.sksh yels ;rï l=vd k<hla u.ska iïnkaO l< úg 
c, jdIam .,d hkafka l=uk is,skavrfha isg l=uk is,skavrhg o@ ^7 oC § ix;Dma; c, jdIam 
mSvkh 7.5 Hgmm fõ'& 

  

A 

msiagkh 
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  (e) is,skavr fol iu;=,s; wjia:djg m;a jQ úg is,skavr ;=< idfmalaI wd¾ø;djh fidhkak' ^iu;=,s; 
wjia:djg m;a jQ úg moaO;sfha WIaK;ajh 22 oC fõ'&  

 
 
 
10. (B)  m%ldY úoHq;a wdjrKh wOHhkh lsÍug fhdod .kakd wegjqula my; rEmfha ±lafõ' m%ldY ;yvqj 

u;g wdf,dalh m;kh jk úg bka bf,lafg%dak uqlA; fõ' 
 

 
 
 
 
 
 
 
 

 
 
  

 (a)  § we;s ;rx. wdhduh i|yd uqla; jk bf,lafg%dakj, Wmßu pd,l Yla;sh ks¾Kh lsÍug fuh fhdod 
.kafka flfiao@ ^fjda,aáh;djh ika;;slj fjkia l< yelsh& 

 

  (b) m%ldY ;yvqj ;rx. wdhduh 5.14 x 10–7 m jk wdf,dalhlska m%;s§mkh flf¾' f,dayfha ld¾h Ys%;h   
 2.14 eV fõ' bf,lafg%dak uqla; ùug wjYH wju úNj wka;rh fldmuK o@ 
 

 (c)  (i) kej;=ï úNjh V tÈßfha wdf,dalfha ixLHd;h  f  úp,kh m%ia;drhlska olajkak' fuh A f,i  
  wxlkh lrkak' 
 
   (ii) ld¾h Y%s;h by; w.hg jeä f,dayhla i|yd wod, jl%h by; wlaIh u;u we| th B f,i kï  
   lrkak' 
 
 
 (d)  ma,dkala ksh;h i|yd w.hla ,nd .ekSug by; wegjqu fhdod .kafka flfiao@ ^m;s; wf,dalfha  
  ixLHd;h fjkia lsÍug yelshdj Tng we;'& 
 
 (e)  msg; mDIaGfha ß§ wdf,ams; pkaøsldjla u;g jefgk iQ¾h lsrK ksid m%ldY úfudapkh isÿ ù mDIaGh  
  wdfrdamKh fõ' 
 
  (i)  bf,lafg%dak uqla; l< yels iQ¾h lsrKj,g ;sìh yels Wmßu ;rx. wdhduh ks¾Kh lrkak'  
   Í§j, ld¾h Y%s;h 3.83 eV fõ' 
 
  (ii) pkaøsld mDIaGh ma,eákïj,ska wdf,ams; úg bf,lafg%dak uqla; jk YS>%;djh wvq jkafka wehs±hs  
   myokak' ma,eákïj, ld¾h Y%s;h 5.32 eV.  

 (f)  X lsrK úfudapkh m%ldY úfudapkfha úf,dauhla f,i ie,lsh yelsh' X lsrK k<hl ldrl úNjh  
  3 x 104 V fõ' 
 
  (i)  bf,lafg%dak b,lal f,dayfha .efgk úg tajdfha pd,l Yla;sh;a" fõ.h;a fidhkak' 
 
  (ii) .efgk fudfydf;a bf,lafg%dakj, pd,l Yla;shg wkqrEm äfn%d.a,s ;rx. wdhduh .Kkh  
   lrkak' 
 
  (iii) ksl=;afjk X lsrKj, Wmßu ixLHd;h l=ulao@ (h = 6.63 x 10–34 J s) 

 

*** 
 
 
 

m%ldY úoHq;a ;yvqj 
m;k loïnh 

úp,H úoHq;a m%Njh 

bf,lafg%dak .%dylh 

V 

A 


