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Wmfoia ( 

 fuu m%Yak m;%h msgq tfld<ylska hqla; fõ' 

 ish¨ u m%Yak j,g ms<s;=re imhkak' 

 W;a;r m;%fha kshñ; ia:dkfha Tfí ku fyda úNd. wxlh ,shkak' 

 W;a;r m;%fha msgqmi oS we;s wfkla Wmfoia ie,ls,su;a j lshjkak' 

 1 isg 50 f;la tla tla m%Yakhg ^1&" ^2&" ^3&" ^4&" ^5& hk ms<s;=re j,ska ksjeros fyda b;du;a 

.e,fmk ms<s;=r f;dard f.k" th W;a;r m;%fha msgqmi oelafjk Wmfoia mßos l;srhla (×) 
fhdod olajkak 

.Kl hka;% Ndú;hg bv fokq fkd,efí' 

^.=re;ajc ;ajrKh" g =  10 N kg−1& 
 

 

 

 

1. ma,dkala ksh;fha udk j,g iudk udk mj;skafka my; i|yka ljr rdYshla i|yd o@ 

^1& ixLHd;h   ^2& laIu;djh    ^3& n,h   

^4& Yla;sh   ^5& fldaKsl .uH;djh 

 

2. ndysr jHdj¾:hlska f;drj N%uKh jk moaO;shl fldaKsl m%fõ.h (ω)" tys N%uK wlaIh jgd wjiaÓ;s 

>Q¾Kh I wkqj fjkia jk wdldrh jvd;a fyd|ska ksrEmKh jk m%ia:drh l=ula o@ 

 

 

 

 

 
 

^1&       ^2&   ^3&     ^4&         ^5& 

 

3. ;rx. yd wxY+ hk foj¾.hu fmkajkq ,nk .=Kdx.h jkqfha" 

^1& ksfrdaOkh yd j¾;kh'   ^2& j¾;kh yd mrdj¾;kh'  

^3& új¾;kh yd ksfrdaOkh'    ^4& O%ejkh yd j¾;kh' 

^5& új¾;kh yd O%ejkh' 
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4. øjhl úYsIaG ;dm Odß;dj ms<sn|j lr we;s m%ldY ;=kla my; oelafõ' 

A. úYsIaG ;dm Odß;dj øjfha ialkaOh wkqj fjkia fõ' 

B. øjfha WIaK;ajh fjki wkqj úYsIaG ;dm Odß;dj fjkia fõ' 

C. úYsIaG ;dm Odß;dj úYd, w.hla .kakd øj fyd| isis, ldrl f,i fhdod.; yelsh' 

by; m%ldY w;ßka i;H jkqfha" 

^1& A mu‚'        ^2&  B mu‚'   ^3&  C  mu‚'      ^4& A yd C mu‚'     ^5&  B yd C mu‚'   

 

5. WIaK;aj udk øjHhl ;sìh hq;= WIaK;aj ñ;sl .=K ms<sn| lr we;s m%ldY my; oelafõ 

A.  th WIaK;ajh iu. ika;;sl f,i fjkiaúh hq;=h' 

B.  th WIaK;ajh iu. talM, f,i fjkiaúh hq;=h' 

C.  th WIaK;ajh iu. f¾Çh f,i fjkiaúh hq;=h' 

     fï w;ßka wksjd¾h .=K jkafka  

    ^1& A mu‚'   ^2&  B mu‚'   ^3& A  yd B mu‚'  

^4& A  yd C mu‚'  ^5& A, B yd C ish,a,u' 

 

6. mßudj fjkial< yels ixjD; n÷kl 27 ℃ WIaK;ajfha mj;sk úh,s jd;h we;' n÷fka mßudj  

w¾Ohlska wvq lr WIaK;ajh 127 ℃ olajd by< kexjQfha kï kj mSvkh fjkia jk idOlh""  

^1& 8 fõ'  ^2&  6  fõ'  ^3&  8/3 fõ'  ^4&  3/8 fõ'  ^5&  1/8 fõ' 

 

7. iqmsß ikakdhl iïnkaO my; m%ldY i,ld n,kak'  

A. iqmsß ikakdhl j, ´kEu WIaK;ajhl oS úoHq;a m%;sfrdaO;dj Y=kH fõ'  

B. iqmsß ikakdhl j,ska iEÿ ixjD; mqvqjlg ,ndfok úoHq;a Odrdjla fkdkeiS ta ;=< .,d hhs' 

C. iqmsß ikakdhl ;=<ska úoHq;a Odrdj .,d hdug hq.,a bf,lafg%dak odhl fõ' 

    by; m%ldY j,ska i;H jkafka" 

    ^1& A muKs    ^2& B muKs   ^3& A yd B muKs  

    ^4& B yd C muKs   ^5& A, B, C hk ish,a,u 

 

8. f¾Çh m%idrK;dj 25 × 10−6 ℃−1 jQ f,dayhlska ;kk ,o ldishl úIalïNh 0 ℃ §  20 mm fõ' 

100 ℃  olajd WIaK;ajh jeä jQ úg ldisfha úIalïNfhys jeäùu fldmuK o@' 

^1& 25 × 10−4 mm   ^2& 5 × 104 mm  ^3& 5 × 103 mm  

^4& 5 × 10−2 mm   ^5& 5 × 102 mm 

 

9. fofl,jru iúlrk ,o weos ;ka;=jla fm,Sfuka we;sjk ;S¾hla ia:djr ;rx. iïnkaOfhka i;H   

  m%ldYh jkafka" 

^1& tu ia:djr ;rx.hg th we;s jQ m%.uk ;rx. j, ixLHd;h fuka fo.=Khl ixLHd;hla we;' 

^2& tu ia:djr ;rx.fha ;rx. wdhduh th we;s jQ m%.uk ;rx. j, ;rx. wdhdufhka wvlg iudk fõ' 

^3& tu ia:djr ;rx.fha we;súh yels Wmßu úia:drh th we;s jQ m%.uk ;rx. j, Wmßu úia:drh fuka  

    fo.=Khls' 

^4& ia:djr ;rx. u.ska Yla;sh iïfm%aIKh lrhs' 

^5& wkqhd; mqvqj, wxY+ lïmkh jkqfha tlu l,dfõ h' 

^;=kajeks msgqj n,kak& 
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10. V m%fõ.hlska hq;=j ;sriaj .uka lrk m ialkaOhlska hq;= A kï jia;=jla 

ieye,a¨ ;ka;=jlska t,a,d we;s i¾j iu  B kï ;j;a jia;=jla iu. mQ¾K 

m%;Hia: f,i .efÜ' .egqfuka miq A f.a p,s; .uka u. jvd;au ksjerosj 

olajd we;af;a" 

 

^1&   ^2&  ^3&  ^4&  ^5& 

 

11. wjfkf;a kdNsh ÿr f0 yd Wmfkf;a kdNsÿr fe jQ ixhqla; wkaùCIhla idudkH iSreudrefõ ;nd 

jia;=jla ksÍCIKh lrkq ,efí' my; m%ldY i,ld n,kak'  

(A) wkaùCIfha os. f0 + fe fõ'  

(B) wúÿr oDIaál;ajfhka fmf,kafkl=g tu jia;=j idudkH iSreudrefõ ksÍCIKh i|yd wkaùCIfha 

Wmfk; kej; ielish hq;= jk w;r túg úYd,l n,h jeäfõ'  

(C) ÿr oDIaál;ajfhka fmf,kafkl=g idudkH iSreudrefõ ksÍCIKh i|yd Wmfk; kej; ielish 

hq;= jk w;r túg úYd,l n,h jeä fõ' 

by; m%ldY j,ska i;H jkqfha" 

^1& A muKs  ^2& B muKs ^3& C muKs ^4& A yd B muKs ^5& B yd C muKs 

 

12. tla fl,jrla ixjD; jQ k,hla ;=< O2 jdhqj muKla msÍ we;s úg tu jdhqj lïmkh lsÍfuka 15℃ 

oS ,nd.; yels uQ,sl ixLHd;h f1 fõ' tu k,hu H2 jdhqfjka muKla msÍ we;s úg th uQ,slfhkA 

lïmkh jk ixLHd;h f1 g iudk jkafka ljr WIaK;ajhl oS o@ 

O2 yd H2 j, idfmaCI wKql ialkaOhka ms,sfj,skA 32 yd 2 fõ' 

^1& 512 ℃          ^2& 162 ℃    ^3& −141 ℃  ^4& 239 ℃ ^5& −255 ℃ 

 

 

13. rEmfha oelafjk wdldrfha nÿkl h Wilg >k;ajh ρ jQ øjhla we;' 

Ndckfha m;=,g wdikakj lrduhla we;' ta iïnkaO my; m%ldY 

j,ska i;H jkqfha" 

^1& Ndckfha m;=, u; iïm%hqla; f;rmqï n,h tys wvx.= øjfha nrg      

   jvd jeäh' 

^2& Ndckfha m;=, u; iïm%hqla; f;rmqu hρg fõ' 

^3& jl% mDIaGh u; iïm%hqla; f;rmqu isriaj my,g l%shdlrhs' 

^4& Ndckfha m;=, u; iïm%hqla; f;rmqu Ndckfha wvx.= øjfha nrg iudk fõ' 

^5& lrduh újD; l,úg Ndckh ;=, øj uÜgu  taldldr f,i wvqùu isÿúh fkdyel' 

 

 

 

 

 

𝑚  
𝐵 𝑉  

𝑚  

𝐴 

ℎ  

^y;rjeks msgqj n,kak& 
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14. rEmfha oelafjkafka c,h msß úYd, n÷kla ;nd we;s ixjD; l=áhls' fuys WIaK;ajh l%ufhka my; 

fy,k úg l=áh ;=, ksrfmalaI wd¾ø;dj iy idfmalaI wd¾ø;dj fjkiajk ksjerÈ wdldrh l=ula o@' 

 

 ksrfmaCI wd¾ø;dj idfmaCI wd¾ø;dj 

1 wvqfõ jeä fõ 

2 wvq fõ  fjkia fkdfõ 

3 wvq fõ wvq fõ 

4 jeä fõ fjkia fkdfõ 

5 jeä fõ jeä fõ 

 

15. rEmfha oelafjk m%;sfrdaO cd,fha iEu m%;sfrdaOhlau R ne.ska fõ' A 

iy B w.% w;r iul m%;sfrdaOh jkafka" 

^1& 
5R

6
   ^2& 

R

3
  ^3& 

6R

5
  

^4& R   ^5& 3R  

 

16. my; kHIaÀl m%;sl%shdfjka msgjk A yd B úlsrK j¾. 2 jkafka" 

Cs55
137  

                              
→          Ba56

137 + A  

     
                               
→          Ba56

137 + B 

^1& ∝ wxY+jla yd 𝛽−1
0  wxY+jla   ^2& 𝛽−1

0   wxY+jla yd 𝛾 wxY+jla  

^3& ∝ wxY+jla yd 𝛾 wxY+jla   ^4& 𝛽−1
0   wxY+jla yd 𝛽+1

0  wxY+jla  

^5& 𝛽+1
0   wxY+jla yd 𝛾 wxY+jla 

 

17. mD;=úh u; oS 1.5 m Wila meksh yels l%svlhl=g mD;=úfha ialkaOfhka 
1

8
 la yd mD;=úfha wrh fuka 

1

4
 la jk .%yf,dalhla u;=msg oS meksh yels Wmßu Wi jkafka" 

^1& 0.75 m  ^2& 1.5 m  ^3& 2.5 m   ^4& 3 m  ^5& 6m 

 

18. kshqfg%dakhl lajdla ixhq;sh jkafka" 

^1& 𝑢𝑢𝑑  ^2& 𝑢𝑑𝑑   ^3& 𝑢𝑢𝑢   ^4& 𝑢𝑑𝑑  ^5& 𝑢𝑑𝑑 

 

19. m%ldY úoHq;a wdprKh iïnkaO ixisoaêh iïnkaO my; j.ka;s i,ld n,kak' 

(A) ;rx. jdoh wkqj foay,sh ixLHd;h meje;au lsisfia;a meyeos,s l< fkdyelsh' 

(B) wdf,dalfha ;sj%;djh jeälrk úg uqla;jk bf,lafg%dak ixLHdj jeäfõ' 

(C) uqla;jk m%ldY bf,lafg%dak j, pd,l Yla;sh ;Sj%;djfhka iajdhla; ùu ;rx. jdofhka meyeos,s 

l, yelsh' 

by; j.ka;s j,ska ksjeros jkafka" 

^1& A muKs    ^2& B muKs   ^3& A yd B muKs  

^4& A yd C muKs   ^5& A, B, C, ish,a,u 

 

𝐴  

𝐵  

* 

^miajeks msgqj n,kak& 
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20. JFET iïnkaOj oS we;s my; m%ldY j,ska wi;H m%ldYh jkafka" 

^1& tys w.% oajdrh" m%Njh yd fodrgqj f,i kï lrhs' 

^2& tal O%eùh g%dkaisiagrhls' 

^3& úNjh u.ska md,kh fõ' 

^4& bosß keUqre wjia:dfõ l%shd lrhs' 

^5& tys m%Odkfha iïNdOlh ^m%;sfrdaOh& oaúO%ej g%dkaisiagrhg jvd jeä w.hls' 

 

21. S − R ms,s-fmd, iEoSu i|yd fhdod .; yels oajdr jkafka"  

^1& AND    ^2& AND fyda OR   ^3& NAND  fyda NOR    

^4& AND fyda NOR    ^5& OR fyda NOT  

 

22. iqug ;sria ;,hla u; 8 kg l ialkaOhla ;nd thg ieye,ä  wú;kH ;ka;=jla .eg.id tys wfkla 

fl<jrg ialkaOhla .eg .id we;s wdldr 03 la by; oelafõ' moaO;Ska ;=ku ksi,;djfha isg uqod 

yeßh úg tu tla tla wjia:dfõ 8 kg l ialkaOhg ,efnk ;ajrK ms<sfj,ska aA, aB, aC kï tajd w;r 

ksjeros iïnkaO;dj jkafka"   

^wdk; ;,hka o lmams o iqug fõ'& 

^1& aA = aB > aC     

^2& aA = aC > aB   

^3& aA > aB > aC  

^4& aC > aA > aB    

^5& aA > aC > aB 

 

23. rEmfha fmkajd we;s mßos S1, S2, S3, S4 ixjD; mDIaG yryd iM, i%djh 

ksjerosj oelafjk mDIaGhka jkafka" 

^1& S1 > S2 > S3 > S4  

^2& S2 > S3 > S4 > S1   

^3& S1 > S4 > S3 > S2  

^4& S2 > S1 > S3 > S4  

^5& S3 > S4 > S1 > S2 

 

24. my; oelafjk Odß;%l moaO;sfha A yd B w;r iul Odß;dj jkafka l=ula o@ 

 

 

 

 

^1& 
C0

3
  ^2& C0   ^3& 

C0

3
   ^4& 2C0    ^5& 3C0 

 

 

−𝑞  

−3𝑞  

+4𝑞  +2𝑞  

+5𝑞  −5𝑞  

−2𝑞  

𝑆2  

𝑆4  

+2𝑞  

−2𝑞  

𝑆3  

𝑠1  

A 
𝐶0 𝐶0 𝐶0 

B 

^yhjeks msgqj n,kak& 
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25. rEmfha oelafjk mßm:fha we;s fldaIfha wNHka;r m%;sfrdaOh fkd.sKsh yels 

;rï l=vdh" X iy Y w;r úNj wka;rh jkafka" 

^1& 1.0 V  ^2& 2.0 V  ^3& 2.5 V   

^4& 3.0 V  ^5& 3.5 V 

 

26. mdo y;rla we;s fïihla u;g tys ish¨u mdoj,g iufia nr fnoS hk mßos m ialkaOhla we;s i¾jiu 

l=Üá n ixLHdjla tlu; tl ;nkq ,efí' tla mdohl ixfldapkh (Δl), n iu. úp,kh jvd;a fyd|ska 

ksrEmKh lrkafka" 

 

 

 

 

 

        ^1&           ^2&     ^3&           ^4&      ^5& 

 

27.  rEmfha oelafjkafka i¾jiu udk iys; o~q ;=kls' tajd tlsfkl iam¾Yj ;nd ndysr mDIaG mßjrKh 

lr we;' A fl<jr 100 ℃ WIaK;ajfha ;nd D fl<jr mßirhg ksrdjrKh ù mj;S' fofl<jr o~q 

fol tlu j¾.fha fyd| ;dm ikakdhl jk w;r ueo we;s oKav 

ÿ¾j, ;dm ikakdhl fõ' A fl<jr isg D fl<jr olajd 

WIaK;aj jHdma;sh ksjerÈj oelafjk m%ia;drh l=ula o@' 

 

 

 

 

 
 

^1&   ^2&      ^3&        ^4&             ^5& 

 

28. tla fl,jrla wp,j iúl, ;ka;=jla iqug lmamshla jgdf.dia ksoyia fl,jr 

>k;ajh d jQ øjHhlska ieos Ndrhlg iïnkaOlr we;s wdldrh rEmfha oelafõ' 

tu Ndrh >k;aajh ρ1 jQ øjhl .s,S we;s úg ;ka;=j lïmkh l, yels uq,slfha 

ixLHd;h f1 fõ' tu Ndrh >k;ajh ρ2 jQ øjhl .s,Ss we;súg ;ka;=j lïmkh 

jk uq,slfha ixLHd;h f2 olajd fjkia fõ kï f1/f2 wkqmd;h iudk jkqfha" 

^1& √
d−ρ1

d−ρ2
  ^2& √

d−ρ2

d−ρ1
  ^3& √

ρ1

ρ2
  ^4& √

d+ρ2

d−ρ1
  ^5& √

ρ2

ρ1
 

 

 

 

 

 

X  

6V  

6Ω  12Ω  

6Ω  12Ω  Y  

Δ𝑙  

𝑛 0  

Δ𝑙  

𝑛 0  

Δ𝑙  

𝑛 0  

Δ𝑙  

𝑛 0  

Δ𝑙  

𝑛 0  

A  B  C  D  

^y;ajeks msgqj n,kak& 
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29. iumdo m%siauhl oS lsrKhl isÿjk wju wm.ukh jeäu w.hla .kq ,nkafka " 

^1& m%siau øjHfha j¾;k wxlh 1.5 la iy th jd;fha we;súg h' 

^2& m%siau øjHfha j¾;k wxlh 
4

3
 la yd th jd;fha we;s úg h' 

^3& m%siau øjHfha j¾;k wxlh 1.8 la yd th j¾;k wxlh 1.2 la jQ udOHhl we;s úg h' 

^4& by; (1) yd (2)  wjia:d foflysu we;s úg h' 

^5& by; (1) yd (3)  wjia:d foflysu we;s úg h' 

 

30. A ,CIHfhka wxY+jla ;srig 450 la wdk;j V1 m%fõ.hlska 

m%lafIamkh lrk fudfydf;au B ,CIHfhka isriaj by,g V2 

m%fõ.fhka ;j;a wxY+jla m%lafYamKh lrkq ,efí' m<uq wxY=fõ 

.uka m:fha by,u ,CIHfha oS wxY+ fol tlsfkl .efÜ kï 

V1/V2 wkqmd;h jkafka" 

^1& √2  ^2& 
1

√2
       ^3& 

1

2
  ^4& 2  ^5& 2√2 

 

31. rEmfha mßos >k;ajh ρ, 2ρ yd 3ρ jk tlsfklg ñY% fkdjk iy ÿiai%dù fkdjk 

øj ;=kla is,skavrdldr gexlshl we;' gexlsfha m;=,g wdikakj l=vd isÿrla we;s 

w;r tu isÿf¾ yrialv j¾.M,h iu`. iei|sfï oS is,skavrfha yrialv j¾.M,h 

b;d úYd, fõ' is,skavrfha we;s øjhkaf.a Wi 
h

2
, 2h yd 3h kï øjh isÿfrka 

.,dhk fõ.h l=ula o@ 

^1& 3√gh   ^2& √11gh/3  ^3& √17gh/3  

^4& √2 gh   ^5& 3√3gh 

 

32. fldaIhl w.% w;rg R1 m%;sfrdaOhla iïnkaO lr we;s úg R1 ;=, ;dmh W;ai¾ckh jk iS>%;djhg 

iudk is>%;djhlska R1 fjkqjg tu fldaIfha w.% w;rg R2 m%;sfrdaOlhla iïnkaO l< úg ;dmh 

W;ai¾ckh fõ' tu fldaIfha wNHka;r m%;sfrdaOh jkafka" 

^1& 
R1+R2

2
     ^2& √(R1 + R2)R1  ^3& √(R1 + R2)R2 

     ^4& R1 − R2    ^5& √R1R2 

 

33. ieye,a¨ oKavla u; P, Q iy R n, 03 la l%shdlrk wdldr ;=kla my; oelafõ' 

 

 

 

 

 

       (A)     (B)    (C) 

      P, Q iy R n,j, iqÿiq w.hka i|yd oKav iu;=,s;j mej;sh yelafla" 

      ^1& A ys muKs   ^2& B ys muKs   ^3& C ys muKs  

      ^4& B iy C ys muKs  ^5& A iy B ys muKs 

V1  

V2  

𝐵 𝐴 
450  

𝑃  𝑄  

𝑅  

𝑃  
𝑄  

𝑅  

𝑃  

𝑄  

𝑅  

^wgjeks msgqj n,kak& 
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34. ir, f¾Çh ud¾.hl msysá A iy B ia:dk folla w;r X iy Y r: folla ksh; ;ajrKhkaf.ka hq;=j 

p,kh fõ' r: folu tlu fudfydf;a A ia:dkh miq lrk w;r B ia:dkhg o tljr meñfKa' A ys 

oS X iy Y ys m%fõ. ms<sfj,ska 3 m s−1, 8 m s−1 ne.ska fõ' B ys oS X f.a m%fõ.h 17 m s−1 kï B ys 

oSs Y f.a m%fõ.h jkafka" 

^1& 5  ^2& 9  ^3& 11  ^4& 12  ^5& 14 

 

35. rEmfha mßos yrialv j¾.M,h A  jQ nÿkl my, fl,jf¾ yrialv j¾.M,h a jQ 

isÿrla we;' nÿk ;=, we;s j¾;k wxlh n øjhla fuu isÿr ;=,ska u ksh; fõ.hlska 

bj;a jk nj;a" Bg wkqrEmj n÷fka c, uÜgu wvqjk nj;a Wml,amkh lrñka" 

m;=f,a we;s i,l=Kl m%;sìïnh p,kh jk m%fõ.h fidhkak'  

^1& 
au

A
(n − 1) my,g  ^2& 

au(n−1)

A
 by,g    

^3& 
au

An
 (n − 1) my,g  ^4& 

au

An
 (n − 1) by,g  ^5& 

Au

an
 (n − 1) my,g 

 

36. k.rhl we;s jgrjqï ud¾.hla my; rEmfha olajd we;' jg rjqfï wrh 28 m ls' A yd B r: folla 

iudk fõ. j,ska k.rh lrd meñfKkafka tajdfhys i¾j iu k,djkaa kdo lrñks' tla;rd fufyd;l 

oS A yd B r: fofla msysgqï rEmfha olajd we;' B r:h jg rjqï ud¾.h Tiafia kej; meñKs osYdjgu 

^P fj;& .uka lrk w;r A r:h k.rh miqlr Rcq ud¾.h Tiafia bosßhg ^Q fj;& .uka lrhs' jg 

rjqï ud¾.h uOHfha O ys isák r:jdyk wxYfha 

fmd,sia ks,Odßhdg Y%jKh jk  kq.eiqï ixLHd;h 

(f0) ld,h (t) iu. fjkiajk whqre fyd|skau 

ksrEmKh jkqfha my; ljr m%ia:drfha o@ 

 

 

 

 
 

               ^1&   ^2&     ^3&          ^4&      ^5& 

 

37. fjda,aÜ 230 l m%;Hdj¾; m%Njhla Ndú;d lsÍug ksmojd we;s mßKdulhla jerosulska wvq fjda,aàh 

;djhla we;s ir< Odrd m%Njhlg iïnkaO l< úg" 

(A) iq<sOdrd Y+kHf;la wvq fõ'  

(B) oaú;shsl o`.rfha fm%aß; úoHq;a.dul n,h Y+kH fõ' 

(C) oaú;shsl o`.rfha l=vd ir< Odrdjla fm%arKh fõ'  

^1& A muKs  ^2& B muKs ^3& C muKs ^4& A yd B muKs ^5& A yd C muKs 

 

 

 

𝐴  𝐵  𝑂  

88𝑚  88𝑚  
𝑃  𝑄  

^kjhjeks msgqj n,kak& 
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38. oS we;s mßm:fha R úp,H m%;sfrdaOfha w.h 0 isg 8 k Ω olajd 

fjkia lrk úg R iu`." AB w;r iúlr we;s fjda,aÜ ógr 

mdGdxlh úp,kh ùu jvd;au fyd|ska ksrEmKh lr we;af;a" 

lskï m%ia;drfhka o@ 

 

 

 

 

 
 

     ^1&          ^2&         ^3&  

 

 

 

 

^4&   ^5& 

 

39. ialkaOh m1 jq jia;=jla isriaj by,g u m%fõ.hlska m%lafIamkh l< úg 

by< k.sk Wmßu Wi h fõ' ialkaOh m2 jQ fjk;a ialkaOhla ;srig 

300 la wdk; iqug ;,hla osf.a u m%fõ.hlska m%lafIamkh l< úg tu 

ialkaOh ;,h osf.a .uka lrk Wmßu ÿr S ksjerosj m%ldY jkafka 

^1& S =
m1h

m2
  ^2&  S =

h

2
  ^3& S =

m1h

2m2
  

^4& S = h  ^5&  S = 2h 

 

40. ÿiai%dù udOHhla ;=,ska jefgk >k f.da,hl wdka; m%fõ.h V0 úh' tys 

l=yrhla we;s úg wdka; m%fõ.h 
V0

3
 olajd wvq úh' >k f.da,fha uq`M mßudjg l=yrfha mßudj olajk 

wkqmd;h jkafka"  

^>k f.da,fha yd ÿiai%dù udOHfha >k;ajhka ms<sfj<ska 4000 kg m−3 iy 1000 kg m−3 fõ'& 

^1& 
2

1
  ^2& 

1

3
   ^3& 

1

4
  ^4& 

1

9
   ^5& 

1

√3
  

 

41. wrh R jQ f,day f.da,hl mDIaGfha wdfrdamK >k;ajh σ fõ' tys mDIaGfha úoHq;a lafIa;% ;sj%;djh" E 

yd úoHq;a úNjh V fõ' σ ys w.h fjkia fkdjk f,i f.da,fha wrh 
R

2
  olajd wvq lf<a kï tys 

mDIaGfha kj úoHq;a lafIa;% ;Sj%;djh yd úoHq;a úNjh ksjerosj olajd we;s ms<s;=r jkafka" 

^1& E yd V  ^2& 4E yd 2V  ^3& 2E yd 4V  ^4& E yd 
V

2
 ^5& 

E

2
 yd V 

 

 

 

V  

12V  

R 0  

V  

12V  

R 0  

V  

12V  

R 0  

V  

12V  

R 0  

R  
12V  

4kΩ  

8kΩ  
0 − 8kΩ  

𝑟 = 0  

B  

4 kΩ  A  

V  

V  

12V  

R 0  

𝑢  

ℎ  

 

m2  m1  

^oyjeks msgqj n,kak& 
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42. ksoyfia ksYap,j we;s jia;=jla fldgia 03 lg mqmqrkafka tu len,s j, ialkaOhka 1 kg, 2 kg iy m 

jk mßosh' 1 kg lene,a, Y wlaIh Tiafia 12 m s−1 m%fõ.hlska o" 2 kg lene,a, X wlaIh Tiafia 

8 m s−1 m%fõ.hlska o " m lene,a, 40 m s−1 fõ.hlska o úisfõ kï jia;=fõ uq`M ialkaOh ljf¾ o@ 

^1& 3.5 kg     ^2& 4.0 kg  ^3& 4.5 kg    ^4& 5 kg       ^5& 5.5 kg 

 

43. rEmfha mßos ,S l=Üáhl fldgila c, îlrhl .s,ajd th ÿkq ;rdoshlska t,a,d we;' 

c, îlrh l%ufhka my;a lrk úg ÿkq;rdos mdGDxlh (W) fjkiajk wdldrh 

oelafjk ksjeros m%ia:drh jkafka" 

 

 

 

 

 

^1&        ^2&        ^3&        ^4&        ^5& 

 

44. jïmi o`.rfha fmdg .Kk 10 la o ol=Kq mi o`.rfha fmdg .Kk 

50 la o fõ' jï mi o`.rhg 110V/5A m%;Hdj¾; iemhqula iïnkaO 

úg ol=Kq mi o`.rfha Odrdj yd CIu;dj" 

^1& 550V/1A  ^2& 550V/25A  ^3& 22V/ 1A 

^4& 550V/125A  ^5& 22V/25A 

  

45. rEmfha olajd we;s mßos úoHq;a fCIa;%hlg +𝑞 

wdfrdamKhla isÿre iys; P ;yvqfjka we;=,a fõ' 

wdfrdamKfha p,s;h i|yd fCIa;%fha n,mEu muKla 

ie,l= úg jvd;a ksjerosj oelafjk m%fõ.-ld, 

(v − t) m%ia:drhla jkafka" 

 

 

 

 

   ^1&   ^2&              ^3&   ^4&            ^5& 

 

46. mDÒú mDIaGfha isg 2R iy 3R ÿßka jQ jD;a;dldr lCIj, pkaøsld folla p,s; fõ' fuys R hkq 

mDÓúfha wrhhs' pkaøsldj, mDÓú flakaøh foig l%shd lrk ;ajrKhka w;r wkqmd;h jkafka" 

^1& 
3

2
  ^2& 

2

1
   ^3& 

4

9
   ^4& 

16

9
  ^5& 

4

3
 

 

47. mDIaÀl wd;;sh T jk inka nqnq,l wrh r fõ kï" tys wrh fo.=Khla lsÍug wjYH wu;r Yla;sh 

jkafka"  

^1& 2πr2T      ^2& 4πr2T        ^3& 8πr2T            ^4& 12πr2T  ^5& 24πr2T 

 

w  

t  t  t  t  t  

w  w  w  w  

~  

+  𝑞 

V  
+ 
+ 
+ 
+ 

- 
- 
- 
- 

+ 
+ 
+ 
+ 

P  Q  R  

- 
- 
- 
- 

^tfldf<diajeks msgqj n,kak& 
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48. wrh 2 cm jk ikakdhl f.da,hla iu. tal flakaøSh jk mßos wNHka;r wrh 

4 cm yd kdNssr wrh 6 cm jk l=yr ikakdhl f.da,hla ;nd we;' tys wNHka;r 

f.da,hg +2μC wdfrdamKhla ,nd oS we;s w;r l=yr ikakdhl f.da,hg −3μC 

wdfrdamKhla ,nd oS we;' tys flakaøfha isg ÿr (r) wkqj úoHq;a lafIa;% ;Sj%;djh 

(E) fjkia jk wdldrh ksjerosj oelafjkafka" 

 

 

 

 
   

           ^1&   ^2&     ^3&   ^4&      ^5& 

 

49. rEmfha fmkajd we;s mßm:fhys negßhg fkd.sksh yels wNHka;r m%;sfrdaOhla we;' S h;=r újD;j 

yd ixjD;j we;s úg 2μF yd 4μF Odß;%l yryd úNj wka;rhka yd wdfrdamKhka wkqms<sfj,ska 

ksrEmKh jkafka" 

 újD;j we;s úg ixjD;j we;súg 

 V(v) Q(μC) V(v) Q(μC) 

^1& 12 12 24 48 3 9 6 36 

^2& 12 12 24 24 3 9 6 24 

^3& 12 12 12 48 12 12 24 48 

^4& 4 8 8 32 4 8 6 12 

^5& 12 12 24 12 3 9 6 36 

 

50. jdhqf.da,Sh mSvkfha mj;sk ;dm mßjdrl n÷kl 0 ℃  c,h 500 ml la we;' m%Yia: f,i l%shd lrk 

1000 W .s,ä ï ;dmlhla u.ska ñks;a;= 8 l ld,hla ;dmh iemhQ úg ^c,fha >k;ajh 1000 kg m−3 

o" úYsIaG ;dm Odß;dj 4200 J kg−1 K−1 o" jdIamSlrKfha úYsIaG .=ma; ;dmh 2260 kJ kg−1  o fõ'& 

^1& c,h ish,a, jdIam ù 100 ℃ g jvd by< WIaK;ajhlg m;afõ' 

^2& c,h ish,a, jdIam ù 100 ℃ WIaK;ajfha u  mj;S' 

^3& c,h fldgila muKla jdIam ù 100 ℃ WIaK;ajfha mj;S' 

^4& 100 ℃ WIaK;ajfha mj;sk c,h muKla mj;S' 

^5& c,fha WIaK;ajh 100 ℃ g <Õd fkdfõ'  

 
 

) ) ) 
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fuu ;Srefõ 
lsisjla  
fkd,shkak'  

 

 

 

 

 

 

 

 

 

 

 

 
  

ku( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''      fY%aKsh ( ''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
jeo.;a ( 

 fuu m%Yak m;%h msgq 17 lska hqla; fõ'  

 fuu m%Yak m;%h A iy B  hk fldgia 

folska hqla; fõ' fldgia folg u 

kshñ; ld,h meh ;=khs' 

𝐀  fldgi - jHqy.; rpkd ^msgq 2 - 8& 

 ish¨u m%Yak j,g fuu m;%fha u 

ms<s;=re imhkak' Tfí ms<s;=re m%Yak 

m;%fha bv i,id we;s ;ekaaj, ,súh 

hq;= h' fï bv m%udKh ms<s;=re ,sùug 

m%udKj;a nj o oS¾> ms<s;=re 

n,dfmdfrd;a;= fkdjk nj o 

i,lkak' 

𝐁  fldgi - rpkd ^msgq 9 - 17& 

 fuu fldgi m%Yak yhlska iukaú; 

jk w;r m%Yak y;rlg muKla 

ms<s;=re iemhsh hq;=h'  

 iïmQ¾K m%Yak m;%hg kshñ; ld,h 

wjika jQ miq A yd B fldgia tla 

ms<s;=re m;%hla jk fia A fldgi B 

fldgig Wäka ;sfnk mßos wuqKd 

úNd. Yd,dêm;sg ndr fokak'  

 m%Yak m;%fha B fldgi muKla úNd. 

Yd,dfjka msg;g f.k hdug Tng 

wjir we;'  

mÍCIljrekaf.a m%fhdackh 

i|yd muKs' 

fojeks m;%h i|yd 
fldgi m%Yak wxlh ,enq ,l=Kq 

 

        A 

01  
02  
03  
04  

 

 

 

        B 

05  
06  
07  
08  

09 (A)  

09 (B)  

10 (A)  

10 (B)  

tl;=j  
        

         wjidk ,l=K 

b,lalfuka 

 

 

wl=ßka 

 

 

 

                                    w;aik 

W;a;r m;% mÍCIl  

 

wëCIKh lf<a (  
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fuu ;Srefõ 
lsisjla  
fkd,shkak' 𝐀  fldgi - jHqy.; rpkd 

 

  

01. È." m<," >klu yd ialkaOh ms<sfj,ska o< jYfhka 20 cm, 3 cm, 5 mm yd 16 g jk ,S máhla 

YsIHhl=g imhd we;' my; § we;s WmlrKj,ska WÑ; WmlrK Ndú; lrñka ,S j, >k;ajh fiùug 

Tyqg kshu lr we;' 

   

 § we;s WmlrKh yd l=vdu ñkqu (  

   uhsfl%daóg¾ ial=remamq wdudkh - 0.01 mm  f;o`vq ;=,dj    -  0'1 g 

  f.da,udkh                      - 0.01 mm   isjq o`vq ;=,dj"  - 0'01 g    

  p, wkaùlaIh           - 0.01 mm    óg¾ fldaÿj     - 1 mm 

  j¾ksh¾ le,smrh                - 0.1 mm       

   

 (a). WmlrKhlska .kakd ,o ñkqula ksjeros ñkqula f,i ie,lSug mj;ajd .; hq;= Wmßu m%;sY; 

fodaIh fldmuK o@ 

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

 

 (b). o< ñkqï j,g wod, ksjeros ñkqï ,nd .ekSu i|yd fhdod .; yels WmlrK j,g wod,j my; 

j.=j iïmQ¾K lrkak'  
 

 WmlrK yd tla tla WmlrKhg wod< m%;sY; fodaIh (%) 

ñkqu 
óg¾ 

fldaÿj 

 

j¾ksh¾ 
le,smrh 

 

ial=remamq 
wdudkh 

f.da,udkh 

 
p, 

wkaùlaIh 
isjq o`vq 
;=,dj 

f;o`vq 
;=,dj 

È.        

m<,        

>klu        

ialkaOh        

  

 (c). by; iïmQ¾K l< j.=j Wmfhda.s lr .ksñka wod< ñkqï ,nd .ekSu i|yd Tn f;dard .kakd 

jvd;a u WÑ; WmlrKh ,shkak' 

 

ñkqu Tn f;dard .kakd WmlrKh 

È.  

m<,  

>klu  

ialkaOh  

 

 

^;=kajeks msgqj n,kak& 
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fuu ;Srefõ 
lsisjla  
fkd,shkak'  (d). by; Tnf.a f;dard .ekSu i|yd fya;= olajkak'  

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

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

 

(e). rEmfha olajd we;af;a isjqo`vq ;=,djls' 

 

  (i). ,Sjr uQ,O¾uh Ndú; lrk f;o`vq ;=,dj"  

                isjqo`vq ;=,dj" ;eá fofla fïi ;=,dj jeks ;=,d  

                Ndú;fha § ksjerÈj ;sria jQ fïihla fyda  

                mDIaGhla u; ;nd Ndú; l< hq;= nj YsIHfhla  

                mjihs' thg Tn tl`. o@ Bg fya;=j ,shkak'

        

   …………………………………………… 

   …………………………………………… 

   …………………………………………… 

 

  (ii). f;o`vq ;=,dj" isjqo`vq ;=,dj jeks ;=,d Ndú; lr ñkqula .ekSfï § ;=,dfõ ,Sjr ndyqfõ  

foda,kh blaukska k;r lr .ekSu i|yd pqïnl lafIa;%j, § Tn bf.k f.k we;s tla;rd 

ixisoaêhla Ndú; lrhs' fuys § th Wmfhda.S lr .kakd wdldrh meyeÈ,s lrkak' 

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

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

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

 

  (iii). isjqo`vq ;=,dfõ X f,i kï lr we;s fldgi Ndú; lrkafka l=ula i|yd o@ 

  '''''''''………………………………………………………………………………………………… 

 

02. YsIHfhl=g ñY%K l%uh Ndú;fhka øjhl úYsIaG ;dm Odß;dj ks¾Kh lsÍug wjYHj we;' fï ioyd 

le,ßógrhla" m%udKj;a ;rï øjh" l=vd f,day fnda," lelEreï k,hla" c, ;dmlhla iy                   

^ 0 − 110 ℃ yd 0 − 50 ℃ & jq WIaK;ajudk folla Tyqg imhd we;' 

 

(a) f,day fnda, r;alr .ekSu ioyd wkq.ukh lrk mÍlaIKd;aul l%shd ms<sfj, fláfhka 

,shd olajkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(b) le,ß ógrfha we;s øjhg r;alrk ,o f,day fnda, tla lsÍfï oS ie,ls,su;a úh hq;= m%Odk 

lreKq folla i|yka lrkak' 

1'   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

2'   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

X 

^y;rjeks msgqj n,kak& 
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fuu ;Srefõ 
lsisjla  
fkd,shkak' (c) my; tla tla WIaK;ajhka uekSu i|yd f;dard .; hq;= iqÿiq WIaK;ajudk fol fjka   

fjkaj  ,shd olajkak' 

 f,day fnda, j, ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 øjfha   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(d) øjh iys; le,ß ógrhg f,day fnda, tlalsÍfuka miq ñY%Kfha WIaK;ajh uek .ekSfï  

oS  wkq.ukh l< hq;= l%shd ms<sfj, i|yka lrkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(e) fydoska mßjrKh lrk ,o øjh iys; le,ß ógrhg r;a lrk ,o f,day fnda,  tlalr 

by; mßlaIKd;aul mshjr wkq.ukh lrñka isiqjd ,nd .;a mdGdxl lSmhla my; oelafõ' 

 f,day fnda,j, ialkaOh     =   100 g 

 øj ialkaOh      =    100 g 

 0-50  °C WIaK;ajudkfhka ,nd.;a mdGdxlh  =      40  °C 

 0-110  °C WIaK;ajudkfhka ,nd.;a mdGdxlh  =    100  ℃ 

 øjh iys; le,ß ógrfha wdrïNl WIaK;ajh  =       30  °C 

 le,ß ógrfha ;dm Odß;djh    =       60 J K−1 

 f,day fnda,j, úYsIaG ;dm Odß;djh   =    500 J kg−1 K−1 

 

by; o;a; Ndú;fhka øjfha úYsIaG ;dm Odß;djh .Kkh lrkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(f) øjhg f,day fnda, tlal< fudfydf;a isg ld,h;a iu. øjfha WIaK;ajfha úp,kh my; 

ldáiSh ;,h u; ksrEmKh lrkak' 

 

 

 

 

 

 

 

 

 

(g) le,ß ógrh ;dm mßjrkh lr fkdue;s kï øjfha WIaK;ajh 25 ℃  ka wdrïN lr 

mÍlaIKh isÿ  l< hq;= hehs YsIHfhla fhdackd lrhs' tu.ska Tyq n,dfmdfrd;a;= jkafka 

l=ula o@ 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

t (s) 

θ (0C) 

0,0 

^miajeks msgqj n,kak& 
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fuu ;Srefõ 
lsisjla  
fkd,shkak' 03. mdi,a úoHd.drh ;=, oS ;, o¾mKhla Ndú;fhka wj;, ldphl kdNsh ÿr fiùfï mßCIKhl 

wiïmQ¾K wegjqula my; rEmfha olajd we;' Bg wu;rj wkafõYK l+rla " ksfõYk l+rla iy 

lv;srhla Tng imhd we;' 

  

 

 

 

 

(i) imhd we;s jia;= l+r ^wkafõIk l+r& iy lv;srh ;eìh hq;= ksjeros msysgqï rEmfha we| tajd 

P yd S f,i wkqms<sfj,ska ,l=Kq lrkak' 

 

(ii) P u.ska iEfok m%;sìïnfha msysàu yd iajNdjh lsrK igykla u.ska ksrEmKh lrkak'  

ie'hq' fï i|yd m%Odk wCIh u; fkdmsysgk ,CIHhla f;dard .kak' 

 

(iii) m%;sìïNfha msysàu fidhd .ekSu i|yd ksfõIk l+r ;eìh hq;= wdldrh rEmfha we| Q f,i 

kï lrkak'  

 

(iv) P ys m%;sìïNfha msysàu fidhd .ekSu i|yd wkq.ukh lrk mÍCIKd;aul l%ufõoh i|yka 

lrkak' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(v) P ys tla msysgqula i|yd Tn úiska .kq ,nk ñkqï ;=k i|yka lrkak'  

U '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

X  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

Y  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(vi) fuu mÍCIKfha oS ksh;j ;nd.kakd ñkqfï w.h 10 cm úh' tla iumd; wjia:djl oS wfkla 

ñkqï foflys w.hka 6 cm yd 15 cm la fõ' by; w.hka muKla Ndú; lr ldpfha kdNs ÿr 

.Kkh lrkak' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(vii) wj;, ldphg idfmaCIj ;, o¾mKh msysgqùfï oS ie,ls,sula úh hq;= lreKq folla i|yka 

lrkak' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(viii) ldph u.ska ,efnk P ys m%;sìïNfha msysàu fidhd.kakd wjia:dfõ oS  

o¾YK ;,h ;=<ska tu m%;sìïN fmfkk wdldrh oS we;s rjqu ;=, 

ksjerosj we| fmkajkak'  

 

 

^yhjeks msgqj n,kak& 
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fuu ;Srefõ 
lsisjla  
fkd,shkak' (ix) mdGdxl iuqyhla weiqßka ldpfha kdNsÿr fiùu i|yd fhdod.; yels m%ia:drhl o, igykla 

oS we;s LKavdxl ;,fha w|skak'  

m%ia;drfha wCI ,l=Kq lrkak' 

 

(x) m%ia:drh weiqfrka wj;, ldpfha kdNsh ÿr ,nd.kafka 

flfiaoehs olajkak' 

…………………………………………………………………… 

…………………………………………………………………… 

 

 

 

04.  (a) ´ïf.a kshuh i;Hdmkh lsÍu i|yd mÍCIKhla ie,iqï lsÍug isiqfjl=g kshuj we;' fï i|yd  

      X, Y w.% w;ßka úp,H úNj wka;rhla ,nd .ekSu i|yd  5 kΩ l Odrd kshdulhla" iaúphla (𝑆)   

yd wNHka;r m%;sfrdaOh fkd.sKsh yels úoHq;a .dul n,h 6 V jq  fldaIhla iïnkaO lrk ,o 

my; mßm:h fhdod .ekSug ie,iqï lrhs' óg wu;rj weógrhla" fjda,aÜógrhla yd 60 Ω l 

m%;sfrdaOhla imhd we;' 

 

  

 

 

 

 

 

 

 

(i) fuu mÍCIKfhaoS 60 Ω m%;sfrdaOlh yryd úNj wka;rh (V) fjkia lrñka ta ;=,ska 

.,k Odrdj (I) uek .ekSug fhdod .kakd mßm:h" oS we;s whs;u j, ixfla; Ndú;d 

lrñka by; rEmfha u we| olajkak' 

 

(ii) Tn úiska iïmQ¾K l< mßm:fha oS we;s weógrfha iy fjda,aÜ ógrfha w.%j, O%eùh 

;djhka ksjerosj ,l=Kq lrkak' 

 

(iii) fï i|yd fhdod .; hq;= weógrfha mQ¾K mßudK W;al%uK Odrdj l=ula úh hq;= o@ 

^weógrfha wNHka;r m%;sfrdaOh fkdi,ld yßkak& 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(iv) by; (iii) ys i|yka l, mQ¾K mßudK W;al%uh iys; weógrh Ndú;d lsÍfï jdish l=ula 

o@ 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

𝑅  

𝐸  

𝑃  

𝑋  𝑆  

𝑌  

^y;ajeks msgqj n,kak& 
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fuu ;Srefõ 
lsisjla  
fkd,shkak' (v) fuys S i|yd jvd;au iqÿiq h;=r l=ula o@ th Ndú;d lrk wdldrh fláfhka i|yka 

lrkak' 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

 

(vi) mÍCIKfhka ,nd .;a ñkqï weiqrska ´ïf.a  kshuh i;Hdmkh lsÍug wod, m%ia;drfha 

o< igykla w|skak' tys wCI ,l=Kq lrkak' 

 

 

 

 

 

 

 

 

 

 

    (b) by; a(i) ys iïmQ¾K l, mßm:fha 60 Ω m%;sfrdaOlh bj;a lr tu ia:dkhg is,slka osfhdavhla  

 iúlr osfhdavhl V − I ,dCIKsl jl%h we|Sug fuu mÍCIKh úlrKh lrkq ,efí'  

 

(i) fï i|yd uhsfl%da weïmsh¾" ñ,s weïmsh¾ yd weïmsh¾ mrdi we;s nyq ógrhla imhd we;s 

úg my; wjia:djka i|yd ,dCIKsl ,nd .ekSug fhdod .kakd mrdi iqÿiq mßos i|yka 

lrkak' 

osfhdavh fmr keUqre úg ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

osfhdavh miq keUqre úg  ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(ii) ,nd.;a ñKqï j,ska V − I ,dCIKslfha o< yevh we| olajkak' osfhdavfha úNjndOlh 

Vb f,i ,l=Kq lrkak' 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

   0  
  0 

   I  

   V  

^wgjeks msgqj n,kak& 
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fuu ;Srefõ 
lsisjla  
fkd,shkak'  (c) m%;sfrdaOhla iu`. iudka;r.;j fik¾ osfhdavhla fh¥q mßm:hl V − I ,dCIKslh mrslaId lsÍug  

Tng  kshuj we;' fï ioyd wu;rj  fik¾ fjda,aàh;dj (VZ), 5V jQ fik¾ osfhdavhla yd wrlaIl 

m%;sfrdaOhla(𝑅𝑠)   Tng ,nd oS we;'  

 

(i) by; a(i) ys iïmQ¾K l< mßm:fha 60 Ω m%;sfrdaOhg iudka;r.;j fik¾ osfhdavh 

iïnkaO lr iqoqiq  mßos wdrlaIl m%;sfrdaOhla (Rs)  fhdoñka my; mßm:h iïmq¾K 

lrkak'  

 

 

 

 

 

 

 

 

 

 

(ii) tu mßm:hg wod,j wfmalaIs; V − I ,dCIKslh my;  m%ia;drfha  we| iqoqiq  mßos VZ 

,l=Kq lrkak'  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

*  *  * 

R  

E  

P  

X  S  

Y  

  I  

   V  
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𝐁 fldgi - rpkd 

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

 

05.  wrh r jQ jD;a;dldr ;eáhla tys flakaøh yryd hk 

;eáhg ,ïnl wCIhla jgd ω fldaKsl m%fõ.hlska 

N%uKh jk úg ;eáfha odrh u; msysá ,CIHhl 

iam¾YSh fõ.h v i|yd m%ldYkhla ,shd olajkak' 

 

 

(a) 1-rEmfha oelafjkafka  fudagrhla wdOdrfhka 

nhsisl,a frdaohla (C)  lrleùug ilia lrk ,o 

wegjquls' nhsisl,a frdaofha wCIhg" ieye,ä  

lmamshla (B)  iúlr we;' fudagrfha wlaI oKavg ;j;a lmamshla (A) iïnkaO lr we;' A yd B 

lmams jgd hejQ ;ka;=jla wdOdrfhka  C frdaoh lrljkq ,nk úg C frdaofha mßêh u; /|S ;snQ 

l=vd .,a lene,a,la 5 m la Wig .e, ù úis úh' tu fudfyd;g wod<j 
 

 (i)  .,a lene,af,a wdrïNl m%fõ.h fldmuK o@ 

(ii)  C frdaofha wrh 50 cm kï tys fldaKsl m%fõ.h fidhkak' 

(iii) B lmamsfha wrh 5 cm kï tys mßêh u; ,CIHhl iam¾YSh fõ.h fidhkak' 

(iv) A lmamsfha wrh 10 cm kï tys fldaKsl m%fõ.h fldmuK o@ 

(v)  fudagrfha fldaKsl m%fõ.h fldmuK o@ 

 

(b) nhsisl,a frdaofha B lmamsh jgd hjd ;snQ ;ka;=j 

bka bj;a lr 2-rEmfha wdldrhg C ys mßêh jgd 

hjd th lrleùug i,iajhs' fudagrh by; 

iS.%;djfhkau N%uKh fjñka mj;S kï tu   

wjia:dfõ C ys fldaKsl m%fõ.h fidhkak' 

 

(c) myka l=vqjla lrleùu i|yd by; 1 yd 2 rEmj, 

oelafjk wjia:d fol fhdod .kakd wdldrh  

my; 3(a)  yd 3(b) rEm j,ska ksrEmkh lr 

we;' 

 

 

 

 

 

 

 

 

 

1-rEmh 

fudagrh 

B 

A 

C 

𝑟𝐴 

𝑟𝐵 

𝑟𝐶 

𝑟𝐴 

𝑟𝐵 

2-rEmh 

fudagrh 

B 

A 

C 

𝑟𝐶 

3(a)-rEmh 

fudagrh 

3(b)-rEmh 

fudagrh 

^oyjeks msgqj n,kak& 
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(i) m%o¾Ykhl oS myka l+vq lrljd .ekSu i|yd jvd;au fhda.H jkafka by; 3(a) yd 3(b) 

rEmj, oelafjk wegjqï w;ßka l=uk wegjqu o@ Tfí ms<s;=rg fya;= olajkak' 

 

(ii) myka l+vq lrlefjñka mj;sk úg o fudagrh by; (𝑉) ys fldaKsl m%fõ.fhkau  

N%uKh fõ kï iy fudagrh u.ska ;ka;=j u; fhfok iïm%hqla; jHdj¾;h 150 N m o  

fõ kï fudagrfha cjh fidhkak' 

 

(iii) fudagrh l%shd;aul fjñka mj;sk úg ;ka;=j yosisfhau leã .sfha kï myka l+vq  

iys; moaO;sh ksi, ùug .;jk ld,h fidhkak' ̂  l+vq iys; moaO;sh u; >¾IK jHdj¾;h 

750 N m iy tys N%uK wlaIh jgd wjiaÓ;s >Q¾Kh 375 kg m2 fõ'& 

 

06. (a)  (i) èjks  m%Njhl CIu;djh hkq l=ula oehs i|yka lrkak' hï ,CIHhl èjks ;sj%;djh i|yd  

w¾: oelaùu ,shd olajkak' by; w¾: oelaùu yd ye|skaùï weiqfrka CIu;djh p jQ èjks 

m%Njhl isg r ÿrlska jQ ,CIHhl èjks ;Sj%;djh I i|yd m%ldYkhla ,shkak' 

 

         (ii) CIu;djh 12W la jQ k,djla iys; nia r:hla ud¾.fha isák mqoa.,fhl=g 100 m la ÿßka  

msysgk wjia:djl tu mqoa.,hdg oefkk èjks ;Ssj%;d uÜgu fidhkak' Y%jH;d foay,shg wod< 

èjks ;Sj%;djh 1 × 10−12W m−2 yd π = 3 f,i .kak' 

 

         (iii) 10 m l ÿrl oS 90dB lg jeä èjks ;Sj%;d uÜgula we;s lrkq ,nk k,d ;ykï  

 lr we;akï fuu nia r:fha k,dj Ndú; l< yels o hkak .Kkh lsÍï u.ska fmkajkak' 

 

         (iv) by; olajd we;s kS;s lv fkdlsÍu i|yd Ndú; l< yels k,dfõ Wmßu CIu;djh fidhkak' 

 

    (b) Y%jKdndê;fhl= Y%jKdOdrhla ,nd .ekSug ;u ffjoHjrhd yuqjQ úg Tyq Y%jK mÍCIKhlg ,la  

lsÍfuka wk;=rej ,nd .kakd ,o Y%jH f¾Lhla my; oelafõ' ix;;sl f¾Ld u.ska ksfrda.S lKla 

i|yd Y%jK uÜgu o l;sr i,l=K u.ska Y%jHdndê; mqoa.,hdf.a Y%jK uÜgu o ksrEmKh fõ'  

 

(i) ksfrda.S mqoa.,fhl= i|yd jvd;a ixfõos 

Y%jK ixLHd;h l=ula o@ 

(ii) 512 Hz ixLHd;h iys; èjks iajr i|yd 

wod< Y%jH;d foay,sh fidhkak' 

(iii) ljr ixLHd; mrdihla i|yd Tyqf.a 

Y%jKh ÿ¾j, ù we;a o@ 

(iv) 256 Hz ixLHd;hlska hq;a iajrhla Y%jKh 

lsÍu i|yd Y%jKdOdr u.ska Tyqf.a lK 

wi< èjks ;sj%;d uÜgu idudkH 

mqoa.,fhl=g jvd fldmuK m%udKhla 

jeä úh hq;= o@ ta i|yd tu iajrfha 

;Sj%;dj ljr idOlhlska j¾Okh lr .; hq;= fõ o@ 

 

𝐿(𝑑𝐵) 

𝑓(Hz) 

^tfldf<diajeks msgqj n,kak& 
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07. (a) (i) iu;, wdia;Íh øj m%jdyhl wkqhd; øj ia:r folla w;r  l%shdlrk ÿiai%dù n,h i|yd jQ  

ksõgkaf.a iólrKh ,shd mo fjk fjku yÿkajkak' udk weiqfrka  th ksjeros nj 

fmkajkak' 

(ii) tu m%jdyfha wkqhd; w;rueos øj ia:rj, m%fõ.hka B;, igykla u.ska  

         ksrEmKh lrkak' 

(iii) os.  l  jQ taldldr is,skavrdldr k,hla ;=,ska  ÿiai%dú øjhla .,dhhs' is,skavrdldr øj  

m%jdyfha wlaIfha isg r1 yd r2 ÿßka jQ øj  ia;r fol w;r m%fõ. fjki ∆V fõ kï tu ia:r 

fol w;r l%shdlrk ÿiai%dú n,h i|yd m%ldYkhla ,nd.kak'  

 

  (b) wdk;j iúlr we;s iu;, os.= ;yvqjla osf.a my,g ,siaidf.k ú;a c, ;gdlhlg m;s; jk l%Svdjl  

oS Ndú; jk ieleiaul o< igykla  rEmfha fmkajd we;' tu ;yvqfõ u;=msg mDIaGfha >¾IKh 

wvq lsÍug ;yvqj u; ;=kSs taldldr ÿiai%dù .a,sißka ;Ügqjla wdf,amlr we;'  

 

l=vd ,E,a,la .a,sißka ;Ügqj u; ;nd tu ,E,a, u; jdä ù isák ñksfila 

ksYap,;djfhka p,s;h wrUd ;yvqj osf.a my,g ,siaid hhs' ,E,a, .a,siÍka 

ia:rh iu`. iam¾Yj mj;sk j¾.M,h A o .a,siÍka ;Ügqfõ >klu d o 

.a,siÍka j, ÿiai%dú;d ix.=Klh η f,i o fõ kï" 

 

(i) ;yvqj ;srig wdk; fldaKh θ o ,E,a, iu. ñksidf.a ialkaOh M o kï Tyq p,s;h wrUk 

;ajrKh fldmuK o@ 

(ii) ñksid iu`. ,E,a, V m%fõ.hla ,nd.kakd fudfydf;a tys ;ajrKh i|yd m%ldYkhla 

,nd.kak'       

(iii) ñksid iu. ,E,a, ,nd .kakd Wmßu m%fõ.h i|yd m%ldYkhla wfmdaykh lrkak'  

(iv) M = 60 kg o d = 2 mm o θ = 300 o A = 2 × 103cm2 o ,E,a, p,s; jk Wmßu m%fõ.h 

2 m s−1 o kï .a,siÍka j, ÿiai%dù;d ix.=Klh .Kkh lrkak' 

(v) ñksid iu`. ,E,af,a ;yvqj u; p,s;h i|yd m%fõ.-ld, m%ia;drh w|skak'  

 
 

08. cSùkaf.a meje;aug wjYH mrsos jdhq f.da,h ;=< jQ ixhq;sh mj;ajdf.k hdfï oS mrsirh ;=< iajdNdúlj 

isÿjk c, pl%h" khsg%cka pl%h yd ldnka pl%h jeks úúO pl%Sh ls%hdjka bjy,a fõ' mD;=úh ;=<;a bka 

ndysßka msysá jdhqf.da,fha;aa úoHq;a wdfrdamK m%udKh iu;=,s;j mj;ajdf.k hdu i|yd úoHq;a 

wdfrdamK pl%hla l%shd;aul fõ' fN!;sl 

úoHdfõ oS fuh jdhqf.da,Sh úoHq;a mßm:h 

f,i y÷kajhs'  idudkH úoHq;a mßm:hl oelsh 

yels Wmdx. jk ikakdhl udOH" Ndrh yd 

úoHq;a fldaI jdhqf.da,h ;=< o mej;Su fuf,i 

kï lsÍug uQ,sl fya;=jls' iS' wd¾ ú,aika úiska 

bosßm;a lr we;s jdhqf.da,Sh úoHq;a mßm:fha 

o< ieleiaula 1-rEmfha olajd we; '     

1- rEmh 

mDÓúh 

^fodf<diajeks msgqj n,kak& 
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jdhqf.da,fhys jQ ia:r fnoSu .ek wjfndaOhla ,nd .ekSfuka jdhqf.da,h ;=< jQ úoHq;a wdfrdamK 

jHdma;sh .ek wOHhkh lsÍu jvd;a myiq fõ'  jdhqf.da,h ms<sn| wOHhkfha oS úúO wdldrfha ia:r 

fnoSï .ek idlÉPd l<;a WIaK;aj úp,k rgdj uq,a lrf.k lrKq ,nk ia:r fnoSfï l%uh jvd;a 

m%p,s;j we;af;a tu ia:r ;=< WIaK;aj úp,khka f¾Çhj mj;sk ksidh'  ta wkqj mDÓú mDIaGfha isg 

by< wjldYh olajd jQ ia:r ms<sfj,ska mßj¾Òh f.da,h" wmßj¾Òh f.da,h" ófida f.da,h yd whk 

f.da,h f,i kï lrk w;r Wi wkqj Bg wod,j mj;sk WIaK;aj w.hka oS we;s j.=fõ oelafõ' 

 

 

mD;=úh ;=< we;s úúO f,day yd whk j¾.;a" c, jdIam;a ksid ñksia isrer fukau mD;=úh o úoHq;a 

ikakdhl .=K fmkajhs'  mDÓúfha wdfrdamK ì,shk .Kkla 

mej;sh o iuia;hla f,i mDÓúh WodiSk jia;=jls' 

mßj¾Òh f.da,h ;=< jQ my< jdhqf.da,fha úoHq;a m%;sfrdaOh 

idfmaCIj by< w.hla .kS'  fuu m%foaYh ;=< mj;sk fldiañla 

lsrK;a úlsrKYS,S;djh;a fya;=fjka jdhq wKq whkSlrKh ùu 

ksid we;s jk wdfrdamK u.ska úoHq;a fCI;% we;sfõ'  tu úoHq;a 

fCI;%hg wod, iu úNj mDIaG mj;sk wdldrh;a mD;=úh u; 

isák ñksfil= ksid tu iu úNj mDIaG fjkia jk wdldrh;a 

2- rEmfha olajd we;'  

2- rEmhg wkqj mD;=ú mDIaGhg wdikak jdhq f.da,fha mj;sk úNj wkql%uKh fyj;a úoHq;a fCI;% 

;Sj%;djh 100 V m−1 fõ'  fuu úoHq;a fCIa;%h ksid mD;=úh u; jQ talSh fCI;%M,hla u;g 3 ×

 10−12 A ia:djr Odrdjla .,dhk njg .kka n,d we;' ta wkqj mD;=úfha we;s wdfrdamK iu;=,s;;djh 

b;d flá ld,hla ;=< ì|S mD;=úh ;=< Ok wdfrdamK m%udKh b;d iS>%fhka jeä úh hq;=h' kuq;a 

f,dj mqrd isÿjk wl=Kq .eiSfï l%shdj,sh yryd mD;=úhg Rk wdfrdamK .,d tau isÿfõ' mÍCIKd;aul 

o;a; wkqj ;;amrhla ;=< wl=Kq oyilg jeä m%udKhla l%shd;aul ù mD;=úfha wdfrdamK iu;=,s;;djh 

i|yd ;;amrhl oS wjYH lrk −1800 C jQ wdfrdamK m%udKhla ,nd foa' ta wkqj mD;=úfhys uq`M 

wdfrdamK m%udKh iu;=,s;j mj;S'   

wmßj¾Òh f.da,h iy Bg msg;ska msysg by< jdhqf.da,fhys úoHq;a m%;sfrdaOh b;d my< uÜgul mj;S'  

fuhg fya;=j jkafka iQ¾hhdf.ka meñfKk UV  lsrK ksid jdhq wKq whkSlrKh ù ksoyia 

bf,lafg%dak mej;Suhs' whk f.da,h f,i ye|skafjk 80 km  iSudj blau jQ fuu m%foaYh ;=< 

mod¾:hka mj;skafka ma,diaud wjia:dfõ h' whK f.da,h ;=< mj;sk wvq mSvkh;a jdhQkaf.a >K;ajh 

wvq ùu;a ksid tu wKq w;r mej;sh hq;= ksoyia mrdih by< w.hla .kakd ksid fuu m%foaYh ;=< 

mod¾: ma,diaud wjia:dfõ u mej;Sug keUqre fõ'  

i. by; fPaofha i|yka jdhqf.da,Sh WKqiqu md,kh lsrSu i|yd bjy,a jk iajdNdúl pl%Sh 

l%shdj<sh l=ula o@ 

ii. jdhqf.da,Sh úoHq;a mßm: hkqfjka woyia lrkafka l=ula o@ 

iii. 1-rEmhg wkqrEmj jdhq f.da,Sh úoHq;a mßm:hg wod, úoHq;a fldaIh"  ikakdhl udOHh yd 

Ndrh ms<sfj,ska kï lrkak' 

2- rEmh 

mDÓú mDIaGfha isg  ia:r j,g Wi  (km) 0  10 50 80 100 

WIaK;ajh  (°C) 15 -50 0 -90 700 

 

^oy;=kajeks msgqj n,kak& 
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iv. oS we;s j.=j Wmfhda.S lrf.k mDÓú mDIaGfha isg 100 km olajd by<g WIaK;aj úp,kh 

ksrEmkh jk wdldrh oelaùu i|yd WIaK;ajhg tosßj Wfiys o< m%ia:drhla we| olajkak' 

fPaofha olajd we;s f;dr;=re wkqj wod, ia:r kï lrkak' 

v. mD;=úfha mDIaÀl wdfrdamK jHdma;sh taldldÍ f,i i,ld .jqia kshuh weiqßka mDÓú mDIaGfha 

talSh fCI;%M,hla u; we;s wdfrdamK m%udKh εE u.ska ,nd fok nj fmkajkak' ^fuys E 

hkq mDÓú mDIaGh wdikakfha úoHq;a lafIa;% ;Sj%;djh jk w;r ε hkq tu udOHfha 

mdrfõoH;djh hs'& 

a. mDÓú mDIaGh wdikakfha mdrfõoH;djh 9 × 10−12 F m−1 kï mDÓú mDIaGfha talSh 

lafIa;%M,hla u; we;s wdfrdamK m%udKh .Kkh lrkak' 

b. mD;=úfha wrh 6000 km la kï mD;=úfha mDIaGh u; we;s wdfrdamK m%udKh 

fidhkak' 

vi. 2-rEmfha o< igykla Tnf.a ms<s;=re m;%fha we| ta u; úoHq;a n, f¾Ld w|skak' n, f¾Ldj, 

osYdj ksjerosj B ysia u.ska olajkak' 

vii. 2-rEmfha olajd we;s ñksid yd fmd<j ;=< iqÿiq wdfrdamK jHdma; jk wdldrh ksrEmKh lsrSu 

i|yd + fyda −  ,l=Kq iqÿiq mßos fhdokak' 

viii. oS we;s o;a; wkqj mD;=ú mDIaGh fj;g ;;amrhl oS .,d tk wdfrdamK m%udKh .Kkh 

lrkak' 

ix. mßj¾Òh f.da,h ;=< jQ my< jdhqf.da,fha;a wmßj¾Òh f.da,h yd bka msg; jQ by< 

jdhqf.da,fha;a úoHq;a ikakdhl;d <  fyda  > ,l=Kq fhdoñka ikaikaokh lrkak' 

x. iuia:hla f,i mDÓúh WodiSk jia;=jla f,i i,lkafka wehs @ 
 

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

 (a).(i).my; rEm j,ska oelafjk X yd Y hkq idudkHfhka mdi,a úoHd.drj, Ndú; lrk Odrdkshdul  

folls' fïjdfha X ys 50  ,0.3 A f,i;a Y ys 500  ,0.3 A f,i m%udKkh lr we;' tu 

f;dr;=rej,ska ms<sìUq jkafka l=ula o@ X yd Y ys Wmßu laIu;djhka .Kkh lrkak' 

     

 

 

 

 

  (ii) f,day øjH lsysmhl f;dr;=re my; j.=fõ ±lafõ' Odrdkshdulhla iE§u i|yd jvd WÑ; jkafka  

fuys i|yka l=uk øjHfhka idok ,o lïì j¾.h o@ Tnf.a f;aÍug  fya;=j l=ulaa o@ 

 

 

 

 

 

 

 

 

øjHh 
m%;sfrdaOl;dj 

( m) 

ikakdhl;dj 
(S m-1) 

WIaK;aj 
m%;sfrdaO 

ix.=Klh (K-1)  
;U 1.68 x 10-8  5.96 x 107 4.0 x 10-3 

gx.aiagka 5.60 x 10-8  1.79 x 107 4.5 x 10-3 

ksl,a 6.98 x 10-8  1.43 x 107 6. 0 x 10-3 

hlv  9.70 x 10-8  1.03 x 107 5.1 x 10-3 

ma,eákï 1.05 x 10-7  9.52 x 106 3.0 x 10-4 

fldkaiagkagka  5.00 x 10-7  2.00 x 106 3.1 x 10-6 

 

^ody;rjeks msgqj n,kak& 
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     (iii) Tn by; (ii) ys i|yka l< øjH j¾.fhkaa ieÈ úIalïNh 0.5 mm yd 1 mm jk lïì wjYH  

muK imhd we;'( = 3.14 nj i,lkak') 

 (w). úIalïNh 1 mm jk lïì Ndú; lr 50  Odrdkshdulhla iE§ug wjYH lïìj, È.  

     fidhkak' 

 (wd). úIalïNh 0.5 mm jk lïì Ndú; lr 500  Odrdkshdulhla iE§ug wjYH lïìj,  

  È. fidhkak' 

     

     (b) 4V, 0.02 A f,i m%udKk lr we;s Q úoHq;a Wmdx.h ls%hd;aul lsÍu i|yd  P kï 16 V úNj  

iemhqula iy Odrdkshdulhla imhd we;"  

 (i). my; ±lafjk Wmdx.j, w.% ksjerosj ksremKh jk f,i jq o< igyka Tnf.a ms<s;=re m;%fha weo  

Wmdx.hg úÿ,sh iemhk  mßm:hla ksjerosj w|skak'   

 

 

 

 

       (ii).  by; mßm:fha Odrdkshdulh i|yd jvd WÑ; jkafka by; (a). (i) ys § oelajQ X yd Y hk  

     Odrdkshdul j,ska l=ula o@ 

 (iii). Tnf.a f;aÍug fya;=j myokak' 

 (iv). Tnf.a (b) (ii)  ys f;dard .ekSug wkqj fuu mßm:fha § P kï úNj iemhqu u.ska imhk uq¿  

  Odrdj .Kkh lrkak' 

 

09' (B)  

(a)  (i)  ldrld;aul j¾Olhl olakg ,efnk m%Odk .=Kdx. ;=kla i|yka lrkak' 

    (ii)  ish`Mu mo y÷kajñka újD; mqvq wjia:dfõ l%shd;aul jk ldrld;aul j¾Olhl m%odkhka  

  iy m%;sodkh w;r iïnkaO;djh ,shd olajkak'  

    (iii)  újD; mqvq wjia:dfõ l%shd;auljk ldrld;aul j¾Olhl m%odk-m%;sodk ,dCIKslhl o<  

igykla we| tys úfYaIs; l,dm kï lrkak' 

   (iv)  m%dfhda.slj Ndú; jk ldrld;aul j¾Olhla +15V iy −15V iemhqï fjda,aàh;djhla  

hgf;a l%shd;aul lrjhs kï újD; mqvq ,dNh 105 f,i i,lñka fuu ldrld;aul 

j¾Olh i|yd f¾Çh l,dmfha l%shd;aul jk m%Odk fjda,aàh;d mrdih .Kkh lrkak' 
          

        (v)   by; (iii) ys ,dCIKslh iy (iv)  ys ,nd .;a mrdih Wmfhda.Slr .ksñka újD; mqvq  

wjia:dfõ l%shd;aul jk ldrld;aul j¾Olhla fjda,aàh;d ikaikaolhla f,i Ndú; 

l< yels jkafka flfia o@ hkak fláfhka meyeos,s lrkak' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 V, 0.02A 

A 

Q 

+ –  
+ – 

P 

16 V 

^myf<diajeks msgqj n,kak& 
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(b) my; i|yka fjda,aàh;d ikaikaol mßm:h i,lkak' tys fik¾ osfhdavfha fik¾  

ì| jegqï fjda,aàh;djh 4 V  hehs o ldrld;aul j¾Olfha Ok ix;Dma; m%;sodk  

fjda,aàh;djh iy RK ix;Dma; m%;sodk fjda,aàh;djhka ms<sfj,ska +15V iy −15V  

f,i i,lkak' 

 

 

 

  

 

 

 

(i) fuu mßm:fha m%odkh Vin fj; ms<sfj,ska 2V iy 5V fjda,aàh;d iemhQ úg tu 

wjia:djkag wkqrEm m%;sodk fjda,aàh;djhka fidhkak' 

(ii) my; m%ia;drfha fmkajd we;s wdldrfha m%odk fjda,aàh;d ix{djla by; mßm:hg 

,ndfohs kï thg wkqrEm m%;sodk fjda,aàh;d ix{dj ld,h iu`. úp,kh jk 

wdldrh m%ia;drhl o< igykla w|skak' 

 

 

 

 

 

 

 

 

 

(iii) by; fok ,o mßm:fha fik¾ osfhdavh iy mßm: iïnkaO;d muKla fjkia lrñka 

m%odk fjda,aàh;djh 6V g jvd jeäjk úg ldrld;aul j¾Olfha m%;sodkh (+) j 

ix;Dma; jk mßos l%shd;aul jk mßm:hl rEmigykla w|skak' fuu mßm:fha oS Tn 

Ndú; lrk fik¾ osfhdavfha fik¾ ì|jegqï fjda,aàh;djh fldmuK o@ 

 

(iv) wdf,dal úfudapl osfhdavhla oe,aùu u.ska m%odk fjdaa,aàh;djh  4 V g jvd wvq iy 

6 V g jvd jeä wjia:djka y÷kd.; yelsjk mßos jQ mßm: igykla we| olajkak' 

                       ^ie'hq' LED ys lef;davh N+.; jk mßos Tnf.a ks¾udKh isÿ lrkak'& 
 

 fï i|yd by; oS we;s mßm:h " (iii) ys ks¾udKh lrk ,o mßm:h yd my; oS we;s   

 Wmdx. Wmfhda.S lr.kak' 

bosß keUqre fjda,aàh;djh 𝟎. 𝟕 𝐕 jQ osfhdav folla  

bosß keUqre fjda,aàh;djh 𝟏. 𝟖 𝐕 jQ wdf,dal úfudapl osfhdavhla (𝐋𝐄𝐃)"  

m%;sfrdaOlhla (𝐑𝐬)"  

 
 

(v) LED h oe,aùfï oS th ;=,ska .,k Odrdj 15 mA ùu i|yd Rs  ys w.h .Kkh 

lrkak' 

2 4 6 8 10 12 14 16

2 

18 20 

2 

4 

6 

8 

10 

Vin/V 

T/s 

^oyihjeks msgqj n,kak& 

Vin Vout 

+Vcc =15 V 

−Vcc =  −15 V 
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10. (A)  ix;Dmaa; jdIam yd ix;Dma; jdIam mSvkh hk tajd w¾: olajkak' 

ix;Dmaa; jdIAmhl WIaK;ajh ksh; úg mßudj iu. tys mSvkh fjkia jk whqre  yd WIaK;ajh 

iu. ix;Dma; jdIam mSvkh fjkia jk whqre m%ia;dr foll fjk fjku olajkak' 

 

20 m3 l mßudjlska hq;a ixjD; ldurhl c, jdIam we;' tu 

ldurfha WIaK;ajh iu. mSvkfha m%ia;drh my; oelafõ'  

(i¾j;% jdhq ksh;h 8.31 J mol−1 K−1" c,fha wKql ialkaOh 

18 g  yd riosh j, >k;ajh 13600 kg m−3& 

 

(i) fuu ldurfha ;=Idr wxlh .Kkh lrkak' 

(ii) ldurh ;=, we;s uq`M c, jdIam ialkaOh fidhkak' 

(iii) 47 ℃ oS c,fha ix;Dma; jdIam mSvkh 80 Hg mm kï 47 ℃ oS tu ldurfha idfmaCI wd¾ø;djh 

fidhkak' 

(iv) 47 ℃ oS ldurh ;=, we;s c,jdIam ialkaOh fldmuK o@ 

(v) 15 ℃ oS >kSNjkh jQ c, jdIam ialkaOh fidhkak' 

(15 ℃ c,fha ix;Dma; jdIam mSvkh 12.8 Hg mm & 

(vi) fuu ldurfha ms<s.;A m%Yia: ;;ajhg jdhq iukh lsÍu i|yd jdhq iuk hka;%hla iúl, 

hq;=j we;' tu hka;%h u.ska fjkia l< hq;= rdYska fol fudkjd o@ 

(vii) by; ld¾hh isÿlsÍu i|yd jdhq iólrK hka;%h fjkqjg m%udKj;a cjhla iys; YS;lrKhla 

ldurh ;=< ;nd YS;lrKfha fodr újD; lsÍfuka isÿlsÍug YsIHfhla W;aidy orhs' fuu 

W;aidyh id¾:l fõ o@ Tfí ms<s;=r myokak'   

 

 10. (B) iq¾hdf.ka ckkh jk Yla;sh úoHq;a pqïNl ;rx. f,i m%pdrKh ú mDÓúh fj;g ,`.d fõ'  

iQ¾h lsrK j, új¾;kh ksfrdaOkh jeks ixisoaêka ;rx.uh .=K weiqfrka meyeos<s l, yels 

jqj;a tys ;Sj%;d jHdma;sh" m%ldY úoHq;a wdprK jeks ixisoaêka meyeos,s lsÍu i|yd ;rx. jdoh 

wfmdfydi;a fõ'  kuq;a kq;k fN!;sl úoHd ixl,am wkqj f.dvke.=Kq úlsrK lafjdkaàlrKh 

yd f*dafgdak jdoh fhdod .ksñka by; ixisoaëka id¾:lj meyeos,s lr we;' ;rx. j,g wxY+uh 

.;s.=K mj;S kï" wxY+ j,g o ;rx.uh .=K mej;sh hq;= nj ¨úia ä fn%d.a,s úiska olajd we;'  

ä fn%d.a,s ixl,amh wkqj .uH;djh P jQ wxY+jla iu. ne|s we;s ä fn%d.a,s ;rx. wdhduh λ =
h

p
 

u.ska fokq ,efí' 

 

a) (i)  iq¾hhdf.ka ksl=;a lrkafka lskï wdldrfha ;rx. o@ 

(ii) E = mc2 iy E = hf fhdod .ksñka f*dafgdakhl ;rx. wdhduh λ =
h

mc
   u.ska ,nd fok  

     nj fmkajkak' ^fuys ish¨u ixfla; i|yd iqmqreÿ f;areï we;'& 

(iii) ;rx. wdhduh 315 nm jQ mdrcïnq, lsrK f*dafgdakhl .uH;djh .Kkh lrkak'  

     ^ma,dkala ksh;h 6.3 × 10−34 Js f,i .kak'&  

 (iv) 20 ms−1 m%fõ.fhka .uka .kakd ialkaOh 100 g wxY+jl ãfn%d.a,s ;rx. wdhduh  

      .Kkh lrkak' tu.ska ufyaCIsh wxY+ i|yd ;rx. .=K ie,lSu jeo.;a fkdjk nj     

      myokak' 

 

P(Hgmm)  

θ ℃  

23.73 

20 

77 

^ody;ajeks msgqj n,kak& 
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(v) ksYap,;djfhka .uka wrUk bf,lafg%dakhla V úNj wka;rhla yryd ;ajrKh l, úg  

     th ,nd.kakd m%fõ.h u = √
2Ve

m
   nj fmkajkak' 

(m yd e hkq ms<sfj,ska bf,lafg%dakfha ialkaOh yd wdfrdamKh fõ'& 

 

b) tu.ska bf,lafg%dakfha ;rx. wdhduh λ i|yd m%ldYkhla e yd V weiqfrka ,shkak' 

 

c) ñksrka iamÀlfha ;, folla w;r mr;rh 1.05 × 10−10m kï tu ;, w;ßka 

bf,lafg%dakhla új¾;kh ùu i|yd tu bf,lafg%dak ;ajrKh lsÍug ,nd osh hq;= wju úNj 

wka;rh fidhkak' ^e = 1.6 × 10−19 C yd me = 9 × 10−31 kg)  
 

d) wdfrdams; wxY+jla úoHq;a fCIa;%hla ;=< wdf,dalfha fõ.hg wdikak fõ.hla ,nd .kakd f;la  

;ajrKhg ,lalr jeä ÿrla .uka lrùfuka wêYla;s UQ,sl wxY+ ksmojhs' lajdlaia hkq tjeks  

uq,sl wxY+ úfYAIhls' lajdlaia j¾. yd tajdfha wdfrdamKhka my; oelafõ' 

 

                         lajdlaia j¾.h    wdfrdamKh  

up(u)  +
2

3
e 

Down (d) −
1

3
e 

Strange (s) −
1

3
e 

 

(i) lajdlaia wxY+ j¾. fldmuK m%udKhla iajNdjfha mj;S o@ 
 

(ii) fm%dafgdakhl yd kshqfg%dakhl lajdlaia ixhq;sh ,shd ta weiqfrka tajdfha wdfrdamKh ,shd  

     olajkak' 
 

(iii) by; oS we;s 𝑠 lajdlaia tll ialkaOh 80Mev/C2 fõ' fuu ialkaOh kg j,ska ,shd  

     olajkak' (C = 3 × 108 m s−1)  

 

 

 

 

*  *  * 
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