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1. ;rx.hl iólrKh y =A sin 
x

K
v


  

−  
  

u.ska fokq ,efí' fuys ω hkq fldaKsl ixLHd;h 

o x hkq úia;dmkh o v hkq m%fõ.ho kï K ys udk úh yelafla  

  (1)  LT    (2)  T    (3)  T-1    (4)  L-1    (5)  LT-1  

 

2. my< lajdla (down quark) tll wdfrdamKh jkafka  

(1)   e   (2) 
1

3
e−   (3) 

2

3
e−   (4) 

1

3
e+   (5) 

2

3
e+    

3. g%dkaisiagrh j¾Olhla f,i Ndú;d lsÍfï §" tys úfudapl Odrdj   

(1) ix.%dyl Odrdjg iudk h' 

(2) mdou Odrdjg iudk h' 

(3) ix.%dyl Odrdjg jvd b;d l=vd m%udKhlska wvq h' 

(4) ix.%dyl Odrdjg jvd b;d l=vd m%udKhlska jeä h'  

(5) mdou Odrdjg jvd b;d l=vd m%udKhlska jeä h'     
 

4. ÿi%dú;d ix.=Klfha tallhg iudk jkafka my; ljrla o@  

 A. 
-2N s m    B) 

-3J s m   C) -1 -1kg m s   

 (1) (A)  muKs    (2)   (C) muKs        (3)  (A) iy (B) muKs     

(4)  (A) iy (C) muKs    (5)    (A), (B) iy (C) hk ish,a, u  

Wmfoia(- 
 fuu m%YAk m;%fha m%YAk 50la msgq 10l wvx.= fõ' 

 ish¨u m%Yakj,g ms<s;=re imhkak' 
 ms<s;=re m;%fha kshñ; ia:dkfha Tfí úNd. wxlh ,shkak' 
 1 isg 50 f;la jQ tla tla m%Yakh i|yd § we;s (1), (2), (3) ,(4), (5) hk ms<s;=re j,ska 

ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;dard f.k" th" § we;s Wmfoia mßÈ l;srhlska 
() ,l=Kq lrkak' 

.Kl hka;% Ndú;hg bv fokq fkd,efí' 

.=re;ajc ;ajrKh -2 =10 m sg  
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5. úlsrKYS,S CIh ùu fya;=fjka 238

92 U  kHIaÀhla 234

91Pa  kHIaÀhla njg fjkia fõ' 

fuu CIh ùfï § msg l< njg iel l< yels wxY+ka jkafka  

(1) fm%dafgdakhla iy kshqfg%dakla'   (2) β wxY= folla iy kshqfg%dakhla'  

(3) β wxY= folla iy fm%dafgdakhla'  (4) α wxY= folla iy fm%dafgdakhla' 

(5) α wxY=jla iy β wxY=jla' 

6. úoHd.drfha Ndú;d jk my; WmlrK w;ßka j¾ksh¾ uQ,O¾uh Ndú;d fkdjk WmlrKh 
jkafka l=ula o@  

(1) f.da,udkh     (2)  f*daàka nefrda ógrh     (3) p, wkaùCIh   

  (4)  j¾Kdj,sudkh      (5)  j¾ksh¾ le,smrh 
      

7. ir< f¾Çh ud¾.hla Tiafia p,s;jk wxY=jl m%fõ.-ld, m%ia:drh rEmfha 
fmkajd we;' tys FjrK-ld, m%ia:drh úh yelafla  

 

 

 

 

 
 

         (1)        (2)                       (3)                (4)         (5)     
 

8. úNjudkhl lïìhl È. yd m%;sfrdaOh ms<sfj<ska 10 m yd 20  Ωfõ' fuu lïìh 5  Ω 
m%;sfrdaOhla yd fkd.sKsh yels wNHka;r m%;sfrdaOhla iys; negßhla iuÕ fY%aKs.; f,i 
iïnkaO lr we;' lïìfha tall È.l m%;sfrdaOh ógrhg fjda,aÜ j,ska   

(1)  0.1    (2)   0.2     (3)  0.3    (4)  0.4     (5)  0.5  
   

9. ksh; ú'.d'n' hla yd wNHka;r m%;sfrdaOhla iys; ir< Odrd iemhqula R úp,H m%;sfrdaOhlg 

iïnkaO lr we;' iemhqfuka ,nd fok iïmQ¾K cjh P, R iuÕ fjkiajk wdldrh jvd;a 
fyd¢ka ksrEmKh lrk jl%h my; tajd w;ßka l=ula o@  

  

  

 
 

 

          (1)        (2)                       (3)                (4)         (5) 

10. ;rx. ms<sn|j lr we;s my; m%ldY i,ld n,kak' 

(A) jdhqjl ksrfmaCI WIaKFjh fo.=K l< úg tu jdhqj ;=< èjks m%fõ.h o fo.=K fõ' 

(B)  èjks ;Sj%;djh tys úia;drhg iudk fõ'  

(C)  50 dB Yíohla 25 dB  Yíohla  fuka fo.=Khl ;Sj%;djhla we;'  

by; m%ldY w;ßka ljrla wi;H fõ o@  

  (1) (B) muKs'    (2) (C) muKs'    (3) (A) iy (C) muKs' 

(4)   (B) iy (C) muKs' (5) (A), (B) iy (C) hk ish,a, u 



-3- 
 
11.  udk 10 cm x 8 cm iy >klu 3 mm jk me;,s ùÿre ;eáhla tys me;,s u;=msg c, ia:rhla 

u; mj;sk mßÈ ;sriaj ;nd we;' c,fha mDIaÀl wd;;sh -2 -17×10  N m kï" ;eáh u; mDIaÀl 
wd;;sh u.ska fhdok wu;r n,h jkafka ^c,h yd ùÿre w;r iam¾I fldaKh Y=kH nj 
Wml,amkh lrkak' 

  (1) -22.5×10  N     (2) -21.44×10  N     (3) -21.25×10  N  

 (4) 
-27.2×10  N     (5) 

-25.0×10  N  

 

12. rEmfha olajd we;s mßÈ ieye,a¨ i¾jiu ÿkq folla 1.0 kg yd 0.5 kg ialkaO 
follg iïnkaO lr we;' 

(A) by<ska we;s ÿkafka wd;;sh my< we;s ÿkafka wd;;sh fuka fo.=Khls' 

(B) moaO;sh u.ska isú,su u; we;s lrk n,h 15 N ls' 

(C) ialkaO fofla msysàï udre l< o by<ska we;s ÿkafka wd;;sh fkdfjkiaj  
mj;s'  

ta iïnkaOfhka lr we;s by; ljr m%ldYhla$m%ldY i;H fõ o@  

(1)   (A)  muKs'(C) muKs'     (2)    (A)  muKs' (C) muKs' 

(3)  (B) iy  (C) muKs'     (4)  (A), (B)  iy (C) hk ish,a, u'  

(5)  (1)  (A)  muKs' (C) muKs' 
 

13. ksh; jdhq ialkaOhla ABCD pl%Sh l%shdj,shlg Ndckh jk wkaou my; P-V 
igyfka oelafõ'      

     my; oelafjk ljr m%ldYhla$m%ldY i;H fõ o@   

     (A)   A isg B olajd jdhqj u.ska ld¾hh lrhs'  

(B)  B isg C olajd jdhqfjka msg;g ;dmh Wrd .kS'   

(C)  C isg D olajd jdhqfõ wNHka;r Yla;sh jeä fõ  

(1)  (A) muKs'       (2)    (C) muKs' 

         (3)    (A) iy (B) muKs'    (4)    (B) iy (C) muKs' 

   (5)    (A), (B) iy  (C) ish,a,' 

 

14. my; m%ldYk i,ld n,kak' 

(A)   

 

 (B)  

 

 

(C)  fïjd w;ßka jd;fha idfmaCI wd¾;ø;djh iïnkaOfhka ksjerÈ m%ldYh$m%ldY jkafka   

 (1)  (B) muKs'       (2)  (C) muKs'      (3) (A) iy (B)  muKs'   

 (4)  (B) iy C muKs'      (5)   (A) , (B)  iy (C) hk ish,a, u     
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15. rEmfha olajd we;s Èfhdavfha p isg n olajd ksjerÈ úNj fjkiaùu olajkafka   

  

 

 

 

 

   (1)      (2)        (3)              (4)              (5) 

16. kej;=ï fmd<j,a folla w;r .uka lsÍfï § fudag¾ r:hla 60 2  km la W;=rg" 120 km 

 la Bidk foig yd 60 2  km la kef.kysr foig p,s; fõ' fuu  fudag¾ r:fha úia;dmkh 
 jkafka  

 (1)  72km   (2)  102 km   (3)  112km   (4)   240 km    (5)  155km  

 

17. ;re folla tajdfha ialkaO flakaøh jgd jD;a;dldr m:j, .uka 

lrhs' fuu ;re fofla ialkaO 3M yd M ne.ska jk w;r tajd w;r 

ÿr d fõ' fuu moaO;sfha .=re;ajdl¾IK úNj Yla;sh jkafka"   

(1) 
2GM

d
−    2) 

23GM

d
−    3) 

2

2

GM

d
−    

(4) 
23GM

d
−    (5) 

2

2

3GM

d
−            

 

18. c,h oud we;s isria ùÿre k<hla rEmfha fmkajd we;' tays by< fl<jr ;nk ,o 
yeඬjQ  iriq,la yd wkqkdo jk f;la k<fha c, uÜgu wvq lrkq ,efí' ^wdka; 
fodaYh fkdi,ld yßkak'&  

   

(A) c,hg by< jdhq lf|ka ksl=;ajk Yíofha ixLHd;h iriqf,a ixLHd;hg 
iudk fõ'    

(B) jdhq l|  uq,ska wkqkdo jk È. fuka ;=ka .=Khla olajd È. jeä l<fyd;a 
kej; wkqkdoh we;s fõ'   

(C) jdhq ක| wkqkdo jk wjia:dfõ uq,a iriq, fuka fo.=Khl ixLHd;hla iys; 
iriq,la yevjQfha kï" kej; wkqkdoh we;s fõ'    

  ta iïnkaOfhka by; ljr m%ldYhla$m%ldY i;H fõ o@  

(1) (A) muKs'    (2) (C) muKs'   (3) (A) iy (B) muKs'   

  (4)  (B) iy (C) muKs'   (5) (A), (B) iy (C) ish,a,u'   
 
 

19. ú'.d'n' 1.5 V jk negßhla R úp,H m%;sfrdaOhla iy wNHka;r m%;sfrdaOh 0.5 

Ω jk weógrhla iuÕ fYa‚.; f,i iïnkaO lr we;' R fjkia lrñka 

weógr mdGdxl iuQyhla I ,nd f.k 
1

I
g tafrysj R m%ia:dr .kajk ,§' fuu 

m%ia:drfha wka;#Lkavh 0.88 A-1 la jQfha kï negßfha wNHka;r m%;sfrdaOh jkafka  

(1)  0.59    (2) 0.82    (3) 1.14    (4)  1.20    (5) 1.32   

  

c,h 

lrduh 
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20. wdfrdamKfhka miq tal,s; lrk ,o iudka;r ;yvq Odß;%lhl ;yvq w;r úoHq;a lafIa;% 

;Sj%;djh" 

(A) ;yvq j, wdfrdamKhg iudkqmd;sl fõ'   

(B);yvq w;r ÿrg m%;sf,dauj iudkqmd;sl fõ'   

(C) ;yvq w;r ÿßka iajdh;a; fõ'   

by; m%ldY w;ßka   

  (1)  (A) muKla  i;H fõ'      (2)  (C)  muKක්  i;H fõ'       

  (3)  (A) iy (B) muKක් i;H fõ'      (4) (A) iy (C)  muKක් i;H fõ'  

  (5)  (A), (B) iy (C)  ish,a,u i;H fõ'  
 

21. tll m%;sfrdaOh R jk iudk m%;sfrdaO ;=kla rEmfha 

±lafjk mßÈ iïnkaO  lr we;' M yd N w;r iul 
m%;sfrdaOh jkafka   

(1) R   (2) 2R   (3) 3R  

(4) 
2

R
   (5) 

3

R
 

22. rEmfha oelafjk mßÈ ldurhla ;=< P kï ,laIhlska fnda,hla 

;sriaj -11.2 m s l m%fõ.hlska ;sriaj úis lrkq ,efí' th R ys § 

fmd<fõ jÈk w;r úreoaO ì;a;sfha Q ,laIH olajd fmd,d mkS' fï 

iïnkaOfhka my; ljr m%ldYhla i;H fõ o@ (>¾IKh iy jd; 
m%;sfrdaOh fkdi,ld yßkak'& 

(1) R ys § isÿjk .egqu ksid fnda,fha pd,l Yla;s ydkshla fkdue;'   

(2) Q ys § fnda,fha m%fõ.h ;sria fõ'   

(3) PRQ p,s;h ioyd .;jk ld,h 0.5 s fõ'   

(4) fnda,fha iïmQ¾K p,s; ld,h wdrïNl ;sria m%fõ.fhka iajdh;a; fõ'   

  (5)  fnda,h P, g by<ska msysá P' ,laIHl isg by; ;sria m%fõ.fhka u m%lafIamKh lf<a kï" 

  P' ys isg úreoaO ì;a;sh olajd p,s;hg .;jk ld,h óg jvd jeä fõ'   
 

23. èjks ;Sj%;d uÜgï w;r fjki 1 dB jk Yío foll ;Sj%;d w;r wkqmd;h  

(1) 1     (2)  1.26     (3)  10                 (4)    12.6                   (5)   25.2 
 

24.  rEmfha oelafjk m%;sfrdaO cd,h Tiafia 2 A Odrdjla .,d 

hhs A iy B w;r úNj wka;rh   (VA - VB) úh yelafla  

   (1) +1V    2) -1V    3) +2V   

(4) -2V    5) 0  
   

25. WIaK;ajh -10 °C jk whsia l=Üáhla iïmQ¾Kfhka u fi,aishia 100 °C ys we;s yqud,h njg 
m;ajk f;la fifuka r;a lrkq ,efí' fuu wjia:dj my; ljr m%ia;drh u.ska jvd;a ksjerÈj 
ksrEmKh lrhs o@  

  

 

 

 

 

 

     

          (1)        (2)                       (3)                (4)         (5 
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26. yrialv j¾.M,h 6 250×10   m− iy 6 225×10   m− olajd fjkiajk ;sria k<hla Tiafia >k;ajh 
3 -31.00×10  kg m jk øjhla .,d hhs' k<fha fuu fldgia folg iïnkaO lrk ,o 

uefkdaógrhl ^tu øjh u fhdok ,o& c, uÜgï w;r isria fjki 50 mm la fõ' fuu k<h 

Tiafia øj ialkaOh .,dhdfï Ys>%;djh  úh yelafla ^ 
1

0.58
3
= f,i i,lkak&  

 1) 2 10.2 10   kg s− −    2) 2 11.4 10   kg s− −    3) 2 12.5 10   kg s− −  

 4) 2 12.9 10   kg s− −    5) 2 15.0 10   kg s− −  
 

27. ;ka;= lïmkh lrk jdoH NdKavhl ;dr;djh jeä lsÍug jdolhdg   

(A) ;ka;=j nqre,a lsÍu  

(B) ;ka;=j flá lsÍu  

(C) isyska ;ka;=jla Ndú; lsÍu'   

w;ßka l< yelafla   

  (1)   (A) mu‚     (2) (B)  mu‚    (3)  (A)  iy (C) mu‚  

 (4)  (B)   iy (C) mu‚.   (5) (A) ,(B)   iy (C) hk ish,a,  
   

28. tlajr lïmkh lsÍfï § kq.eiqï 6 la wefik mßÈ i¾jiu lïì folla wd;;shlg ,la lr 
we;' fuu ;ka;= foflka tll wd;;sh uo jYfhka fjkia lsÍfuka miqo kq.eiqï ixLHd;h 
fkdfjkiaj mj;sk nj ksÍlaIKh lrk ,§' ;ka;= fofla wdrïNl jeä yd wvq wd;;s 

ms<sfj,ska T1 yd T2 u.ska oelajQ úg" my; ljr fjkia lsÍula by; ksÍlaIKh ,nd fohs o@  

(A) T1 wvq lr we;'    

(B)  T1 jeä lr we;'    

(C) T2 wvq lr we;'     

(D) T2 jeä lr we;'    

(1)  (A) mu‚'       (2) (D) mu‚'      (3) (C) iy  (B) mu‚'     

(4) (A) iy  (D) mu‚'    (5)  (B) iy   (D) mu‚'     

  

29. rEmfha oelafjk L1 yd L2  kdNs ÿr 40 cm ne.ska jk 

;=kS ldp folls' tajd 20 cm l mr;rhlska tlu 
wlaIhl ;nd we;' b;d ÿßka msysá jia;=jlska ksl=;ajk 

iudka;r wdf,dal loïnhla L1 ldph u; m;s; fõ' 
fuu moaO;sh u.ska idok wjidk m%;sìïnh ms<snoj 
lr we;s my; m%ldY w;ßka ljrla i;H fõ o@   

(1) th ;d;aúl jk w;r L2 g ol=‚ka iEfoa '  

(2) th ;d;aúl jk w;r L1 yd L2 w;r iEfoa'  

(3) th w;d;aúl jk w;r L1 yd L2 w;r iEfoa'  

(4) th w;d;aúl jk w;r L1g jfuka iEfoa'  

(5) th ;d;aúl jk w;r L1 g jfuka iEfoa'   
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30. 1 yd 2 udOH folla w;r w;=re uqyqK; u; i m;k fldaKhlska 

;rx.hla m;kh fõ' AB u.ska m;k ;rx. fmruqKla fmkajk w;r 

CD u.ska j¾;s; ;rx. fmruqKla ksrEmKh lrhs kï" my; ljr 

m%ldYhla / m%ldY i;H fõ o@  

(A) 1 udOHfha isg 2 udOHhg .uka lsÍfï § ;rx.fha ixLHd;h 
fjkia fõ'   

(B) fmkajd we;s fmruqfKa B wka;h D fj; .uka lrk úg tys A wka;h C fj; .uka lrhs'   

(C) i fldaKh jeä lrk úg fuu ;rx.h w;=re uqyqKf;a § mQ¾K wNHka;r mrdj¾;khg 
,la úh yel'   

       (1)   (A) mu‚'      (2)     (C) mu‚'    (3)    (A) iy  (B) mu‚'   

(4)  (B) iy  (C) mu‚' (5) (A), (B) iy (C) hk ish,a, u 
   

31. ialkaOh M yd È. L jk taldldr oKavla iqug ;sria ;,hla u; ;nd we;' 

ialkaOh m jQ wxY=jla v m%fõ.hlska fuu oKavg ,ïnl f,i tys tla fl<jrl 
m%;Hdia; f,i .efÜ' .egqfuka miq wxY=j ksYap,;djhg t<fUkafka kï" 
oKafâ ialkaO flakaøfha m%fõ.h úh yelafla  

(1) 
m

v
M

   (2) 

m
v

M m+   (3) 
m

v
M

   

(4) 

m
v

M m+   (5) 
3m

v
M

 

32. jerÈ WIaK;ajudkhla kgk c,fha § 105○C l WIaK;ajhla o" Èhjk whsiaj, § 1○C l 

WIaK;ajhla o olajhs' fuu WIaK;ajudkh 27 ○C l WIaK;ajhla olajk úg ksjerÈ WIaK;ajh 
jkafka  

(1) 27○C (2) 25○C  (3) 26○C  (4) 24.5○C  (5) 24○C 

  

33. P iy Q hk fN!;sl rdYs folla ld,h t iuÕ fjkiajk 

wkaou m%ia;drfha olajd we;s l,dj iïnkaOfhka P yd Q w;r 
iïnkaO;djh my; ljr wkaoñka úia;r l< yels o@   

   

(1) P , Q g jvd 
2


la bÈßfhka isá   (2) P ,Q jvd 

4


 bÈßfhka isá   

(3) P , Q g jvd   bÈßfhka isá   (4)  Q,  P g jvd 
4


 bÈrfhka isá   

(5) Q , P g jvd  
2


 bÈßfhka isá 

   

34. jdhqjl j'u'uQ' m%fõ.h 0°C yd 1 atm mSvkfha § tys w.h fuka fo.=Khla jk WIaK;ajh 

jkafka" (1atm = 13.5 x 105 Pa)  

(1) 819○C   (2) 819K   (3) 189 F  (4)  1192K   (5) 1092 ○C 
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35. ialkaOh m jk fudag¾ r:hla v fõ.hlska wrh r jk jD;a;dldr 

jx.=jl § we, lrk ,o ud¾.hl .uka lrhs' ud¾.h we, lrk 
,o fldaKh fõ flakaødNsidÍ n,h iïmQ¾Kfhka u wNs,ïn 

m%;sl%shdj R u.ska ,efnk ixrplfhka muKla iïmQ¾K lrkafka 
kï" my; ljr iïnkaOhla i;H fõo@  

(1) 
2

tan

R mv

r
=     (2) 2

tan

gr
v


=     (3) 2

sin

gr
v


=    

(4) cosR mg =     (5) cosR mg =  

36. fl,ska ysgf.k isák ñksfil=f.a mdo u; fhfok idudkH m%;Hdn,h S fõ' ñksidf.a >kFjh 
fkdfjkiaj mj;sk mßÈ Tyqf.a udk fo.=K jQfha kï" mdo u; fhfok idudkH m%;Hdn,h 
jkafka" 

(1) S/2.     (2)  S     (3)   2S     (4)  4S     (5) 8S  

37. YsIHfhla fmd<j u;=msg § .=reFjc FjrKh fiùu i|yd ir< wj,ïnhla Ndú; lrhs' tys 
mÍCIKd;aul w.h iïu; w.hg jvd jeä nj fidhd .kadk ,§' fï i|yd § we;s my; fya;= 
w;ßka l=ula l=ula ms<s.; yels fõ o@  

(2) jd; m%;sfrdaOh fkd.sKsh yels fkdfõ' 

(3) Ndú; l< úrdu >áldj fiñka .uka lrhs' 

(4) Ndú; l< ;ka;=fõ È. wj,ïnfha È. f,i Ndú; lr we;'   

(5) uqyqÿ uÜgug jvd Wia ia:dkhl isg mÍCIKh isÿ lr we;'  

(6) uqyqÿ uÜgug jvd my;a ia:dkhl isg mÍCIKh isÿ lr we;' 
 

38. jd;fha ol=Kq mig .uka lrk èjks ;rx.hl hï 
fudfyd;l msysàu ksrEmKh lrk  m%ia;drhla rEmfha 

±lafõ' fï fudfydf;a P u.ska olajd we;s ;rx. fldgi 
ms,sn|j my; ljrla i;H fõ o@ ̂ ol=Kq mig isÿjk úia;dmk 
Ok f,i i,lkak&  

(A) P hkq iïmSvkhl uOHh ,CIHh hs' 

(B) P ys § jdhq wKqj,g Wmßu pd,l Yla;shla we;'  

(C) P ys § jdhq wKq ol=Kq mig .uka lrhs' 

(1)   (A) muKs'      (2)  (C) muKs'              (3)  (A) iy (B) muKs'            

(4)  (B) iy (C) muKs'  (5)  (A), (B) iy  (C) ish,a,' 
 

39. § we;s mßm:fha ir< Odrd iemhqug 9 V ú'.d'n' hla we;s w;r tys wNHka;r m%;sfrdaOh 

fkd.sKsh yels ;rï l=vd h' V1, V2 yd V3 hkq iudk" mßñ; wNHka;r m%;sfrdaO iys; 

fjda,aÜógr ;=kls' V1 fjda,aÜógrh 4 V mßudKhla olajhs kï" V3 fjda,aÜógrfha lshùu iy 

R1 m%;sfrdaOh yryd fjda,aàh;djh úh yelafla"  

      V3 ys  lshùu   R1 yryd fjda,aàh;djh     

1)  3V    1V 

2)  5V    1V 

3)  1V    5V 

4)  1V    3V 

5)  3V    5V  
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40. rEmfha olajd we;s mßÈ ABCD ;sria iup;=ri%hl fldka y;r 

yryd hk È. isria iudka;r ikakdhl y;rl iudk Odrd .,d 
hhs' ta w;ßka tla ikakdhlhl muKla Odrdj my<g .,d hk 

w;r wfkla ;=fka by<g Odrd .,hs' iup;=ri%fha O flakaøfha 

pqïnl fCIa;%h rEmfha ±lafjk A mßÈ foig t,a, fõ kï" Odrdj 
my<g mej;sh yelafla ljr ikakdhlhl o@  

    (1) A     (2)  B      (3)   C     

 (4)  D       (5)  § we;s  wdldrfha pqïnl fCIa;%hla O ys mej;sh fkdyel'  
  

41. P, Q iy R hkq irjiu f.da, ;=kla jk w;r tajd iudk fõ. j,ska iqug ;,hla Tiafia p,s; 

fõ' tajd wdrïNfha ksYap,j we;s ms<sfj,ska X, Y yd Z f.d, ;=kla iuÕ m%;Hdia: f,i uqyqKg 

uqyqK .efÜ' .egqfuka miq" P tys uq,a ÈYdj Tiafiau p,s; jk w;r Q ksYap,;djhg m;a fõ' 

kuq;a R tys uq,a p,s; ÈYdjg úreoaO w;g .uka lrhs'  

.egqfuka miq" X, Y yd Z f.da, w;ßka ljr f.da,hg (A) úYd,;u .uH;djh  mj;S o@ (B) 

ljr f.da,hg úYd,;u pd,l Yla;sh mj;S o@   

         (A)          (B) 

(1)  Y  Z 

(2)  Y  Y 

(3)  Z  X 

(4)  Z  Y 

(5)  X  Y 
 

 

42. ;U Ndckhl oud r;a lsÍfï § øjhl oDIH m%idrK ix.=Klh C jk w;r ß§ n÷kl oud r;a 

lsÍfï § th S fõ' ;U j, f¾'m% ix.=Klh A kï" ß§j, th úh yelafla"  

(1) 
3

3

C S A+ −
   (2) 

3

3

C A S+ −
   (3) 

3

3

S A C+ −
 

  (4) 
3

3

C S A+ −
   (5) 

3

C S A+ +
 

  

43. jdhq nqnq,la fmdl=Kl m;=f,a isg u;=msg olajd meñKSfï § tys jdhq mßudj fo.=Khla fõ' 

jdhqf.da,Sh mSvkh riÈh 75 cm la iy riÈh iy c,fha >kFj wkqmd;h 40
3
kï fmdl=fKa 

.eUqr   

(1) 10m    (2) 15 m  (3) 20 m  (4) 25m   (5) 30m   

  

44. iudka;r ikakdhl ;yvq folla 4.55 kV la jQ wêfjda,aàh;d iemhqulg iïnkaO lr we; tajd 

w;r mr;rh 2.0 mm la olajd wvq l< úg jd;h úoHq;a ì|jeàuglg ,lajk nj ksÍCIKh 
lrk ,§' fï wjia:dfõ ;yvq fol w;r § bf,lafg%dakhl FjrKh úh yelafla 

^bf,lafg%dakhl ialkaOh yd wdfrdamKh ms<sfj<ska -31= 9.1×10 kg) kg yd -19=1.6×10 C fõ &  

(1) 7 -24.0×10 m s    (2) 
9 -21.0×10 m s     (3) 

12 -21.2 10 m s  

(4) 
15 -21.6×10 m s    (5) 

17 -24.0×10 m s  
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45. ;dm ikakdhl;dj K1 yd K2 jk iudk >klula iys; fjkia mod¾: ;Ügq follska iukaú; 

mqjrejlA yryd ;dm ikakdhl;djhg ;=,H ;dm ikakdhl;djh jkafka   

(1) 
1 2K K+   (2) 1 2

1 2

K K

K K+
  (3) 

1 2K K   (4) 1 2

1 2

2K K

K K+
  (5) 1 2

1 2

2K K

K K+
 

46. ;srig θ wdk;shla iys; wdk; ;,hla u;g fnda,hla" th .efgk 

,CIHfha isg isria h Wil isg w;yßkq ,efí' .egqu mQ¾K m%;Hdia: kï" 
fojkjr fnda,h ;,fha .efgk ,CIHhg ;,h Tiafia ÿr jkafka     

(1)  
8

sin

h


 (2) 

8sin

h


 (3) 

4

sin

h


 (4) 4 sinh    (5) 8 sinh   

 

47. rEmfha ±lafjk mßÈ m%siauhla yryd wdf,dal lsrKhla .uka lrhs' i ys 

w.h Y=kHfha isg 90° olajd jeä jk úg θ  

  (1)  fkdfjkiaj mj;S           (2) wju w.hla yryd fjkia fõ    

   (3)  Wmßu w.hla yryd fjkia fõ (4)  ika;;sl f,i wvqfõ   

   (5)  ika;;sl f,i jeä fõ  
  

48. ;sria iqug mDIaGhla u; ;nd we;s iudk ialkaO iys; A yd B ialkaO folla ieye,a¨ i¾jiu 

ÿkq follg iïnkaO lr we;s wkaou rEmfha ±lafõ' B u; ;sria F n,hla fhdod we;s w;r 

moaO;sh iu;=,s;;djfha mj;S' fhdod we;s F n,h tlajru bj;a l< fyd;a" tfia bj;a l< 

fudfydf;a A yd B ys FjrKhka flfia fõ o@  

      A ys FjrKh   B ys FjrKh   

(1)  Y=kHhs   
F

m
  

(2)  Y=kHhs   Y=kHhs  

(3)  
2

F

m
    

F

m
 

(4)  
F

m
    Y=kHhs 

(5)  
F

m
    

F

m
 

49. ialkaOh m jQ l=vd nÜfgla ieye,a¨ wú;kH ;ka;=jla u.ska wp, 

,CIHhlska t,a,d we;' fuu nÜgdg F n,hla imhkq ,nkafka ^F n,h 
rEmfha fmkajd ke;& iu;=,s; wjia:dfõ ;ka;=j isri iuÕ" fldaKhla 
idok mßoafoks' rEmfha ±lafjk mßÈ nÜgd ia:dhS iu;=,s;;djfha mej;Sug 

,nd Èh hq;= wju F n,fha úYd,Fjh jkafka" 

         (1)   mg sing     (2)  mg cos        (3)   mg sin    cos     (4)  mg 
2sin    (5) 2cosmg   

  

50. rEmfha olajd we;s mßÈ mßjrkh lrk ,o tlu f,day lïìhlska idok ,o 
jD;a;dldr rduqjla iy iup;=ri%dldr rduqjla pqïnl fCIa;%hl ;nd we;' 
pqïnl fCIa;% ;Sj%;dj taldldr f,i jeä lrk úg jD;a;dldr rduqfõ iy 
iup;=ri%dldr rduqfõ fm%aß; Odrd w;r wkqmd;h úh yelafla"   

(1) 1:1  (2) 1:   (3)  : 4   (4) 2 :   (5) 2:1  
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jeo.;a ( 

 fuu m%Yak m;%h msgq 15 lska hqla; fõ'  

 fuu m%Yak m;%h A iy B hk fldgia 

follska hqla; fõ' fldgia folg u 

kshñ; ld,h meh ;=kls'  

 .Kl hka;% Ndú;hg bv fokq fkd 

,efí'  
 

A fldgi - jHqy.; rpkd  

ishÆ u m%Yakj,g ms<s;=re fuu m;%fha u 

imhkak' Tfí ms<s;=re" m%Yak m;%fha bv 

i,id we;s ;ekaj, ,súh hq;== h' fï bv 

m%udKh ms<s;=re ,sùug m%udKj;a njo 

§¾> ms<s;=re n,dfmdfrd;a;= fkd jk nj 

o i,lkak'  

 

B fldgi - rpkd  

fuu fldgi m%Yak yhlska iukaú; jk 

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

iemhsh hq;= h' fï i|yd Tn imhd .kq 

,nk lvodis mdúÉÑ lrkak'  

 iïmQ¾K m%Yak m;%hg kshñ; ld,h 

wjika jQ miq A iy B fldgia tla 

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

fldgig Wäka ;sfnk mßÈ 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' 

fldgi m%Yak wxl ,enQ ,l=Kq  

A 

1  

2  

3  

4  

B 

5  

6  

7  

8  

9 (A)  

9 (B)   

10 (A)   

10 (B)  

tl;=j 

b,lalfuka  

wl=frka  

 

fojeks m;%h i|yd  

W;a;r m;% mÍCIl 1  

W;a;r m;% mÍCIl 2  

,l=Kq mÍCId lf<a  

wëCIKh lf<a   

 

ixfla; wxl 
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A fldgi - jHqy.; rpkd 

m%Yak y;rg u ms<s;=re fuu m;%fha u imhkak 

^ .=re;ajc ;ajrKh" g = 10ms-2 f,i i,lkak 

 

1' >Q¾K uq,O¾uh Ndú;fhka ùÿre lene,a,l ialkaOh uekSu i`oyd Ndú; l, ñg¾ rE,  
ksYamdokfha § l%udxls; È.g jvd jeäfhka fomig úys§ we;' tu ÿr m%udKh fiùug 
YsIHfhla ie,iqï lrhs'  

 fï i`oyd msysodrhla" ñg¾ rE,la" mä fmÜáhla iy kQ,a imhd we; 

(a)  óg¾ rE, msysodrh u; ix;=,kh l, hq;=j we;' óg fya;=j i|yka lrkak' 
  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

(b)  iqÿiq ialkaOhla (M)  mä fmÜáfhka f;dard f.k ùÿre lene,a, ialkaOh (m)  

 msysodrfha isg L yd l ÿßka t,a,d ix;=,kh lr we;s wdldrh my; § we;s fïih u; we|     
wod, ñkqï tys ,l=Kq lrkak' 
 
 
 
 
 
 
 
 

              fïih 

(c)  by; rdYs w;r iïnkaOh oelafjk m%ldYKhla ,shkak' 

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

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

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

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

(d)  úÿre lene,af,a ialkaOh m fiúug wÈkq ,nk m%ia;drh i|yd by; iïnkaO;dj kej; 
 ,shd olajd iajdh;a; úp,Hh iy mrdh;a; úp,Hh i|yka lrkak' 

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

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

(e) ksIamdÈ; óg¾ rE, 1 (m) f,i l%uxlkh lsßfïÈ fomig iudkj jeämqr uek we;s È.j, 

tl;=j x f,i i,ld fofl,jr isg M g yd m g   we;s ÿrj,a L1 yd l1 f,i uek.kq 

,efí' x fiúug wjYH m%ldYKh by; (c) fldgfia ,nd.;a iïnkaOh fhdod L1, l1, x, M, 

m yd ógr rEf,a l%udxls; È. 1 (m) weiqßka ,shd olajkak 

 

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

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

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

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

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

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

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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(f) m%ia;drfha my; § we;s wCI ;,h u; w`Èkak' L1 yd l1 ys tAll i`oyka lrkak' 

 

 

 

 

 

  

 

 

(g) by; m%ia;drfha wkql%uKh 0'4 iy wka;#LKavh ± 30.3𝑐𝑚 kï x .Kkh lrkak' 

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

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

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

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

2'  isiqka lKavdhulg mdi,a úoHd.drh ;=,§ c,fha jdIA,slrKfha úYsIag .=ma; ;dmh 
 mÍlaIKd;aulj fiùug kshñ;j we;' 

(a) jdIamSlrKfha úYsIag .=ma;;dmh w¾: olajkak' 

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

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

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

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

(b) fuu mÍlaIKh i|yd m<uqfjkau jdhqf.da,Sh mSvkfha mj;sk yqud,h wdrlaIdldÍj 
ksmojd .; hq;=h' ta i|yd fhdod.;a WmlrK lsysmhla my; olajd we;' 

 

 

 

 

 

 

 

 

 

 

 

 

                        a ^rEmh& 

  fïjd ksjerÈ wdldrhg iúlr we;s whqre a rEm igyfka we| fmkajkak' 

I. úh,s yqud,h ,nd.ekSu i|yd yqud,h msgjk k<fha fl<jrg ;j;a WmlrKhla 
iúl< hq;=j we;' tu WmlrKh l=ulao@ 

 

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

  th iúlr we;s wdldrh we`o fmkajkak' 

1l
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(c) fuu mÍlAIKfha § mßirh iu. isÿjk ;dm ydksh wju lsÍu i|yd wkq.ukh l< hq;=  
mq¾fjdamdhh l=ulao @ 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

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

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

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

(d) fuu mÍlaIKfha § ksje/Èj ilid.;a le,ßógrhla ;=< úh,s yqud,h c,h iu. ñY% 
l< hq;=h'  
le,ßógrh ;=< yqud,h ñY% lrk úg th ;=< we;s WmlrK we| fmkajkak' 
 
 

(e) isiqka lKAvdhu my; o;a; yd f;dr;=re ,ndf.k we;' 

uka:h iys; ;U le,ßógrfha ialkaOh   } 112'0 g 

c,h oeuQ mi le,sßógrfha ialkaOh    } 468'2 g 

c,fha wdrïNl WIAK;ajh      } 25 0C 

ñY%Kfha wjidk Wmßu WIAK;ajh    } 35 0C 

yqud,h >kSNjkh jQ ñY%Kfha uq¿ ialkaOh  }  474'3g 

c,fha úYsIAg ;dm Odß;dj      } 4200J kg-1 K-1 

;Uj, úYSIAg ;dm Odß;dj      }  390J kg-1 K-1 

 

I. le,ßógrh yd tys ;snQ c,h u.ska ,nd.;a ;dmh .Kkh lrkak' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

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

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

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

II. c,fha jdIAmSlrKfha úYSIAg .=ma; ;dmh  (L) .Kkh lrkak' 

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

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

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

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

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

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

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

3'  jia;=jl f¾Çh úYd,kh (m) Wmfhda.s lr .ksñka W;aa;, ldphl kdNsh ÿr (f) fiùu i|yd 

fhdod .; yels mÍCIKd;aul wegjqula my; rEmfha oelafõ' ta i|yd W;a;, ldphla (L)" 

ñ,s óg¾ j,ska l%udxlkh lrk ,o ;, úÿre mDIaGhla (S1) n,anhla (B) ñ,s óg¾ j,ska" 

l%udxlkh lrk ,o iqÿ meye;s ;srhla (S2) yd ñg¾ rE,la Tng imhd we;' 
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ldpfha isg S1 mßudKhg we;s ÿr fjkia lrñka meyeÈ,s m%;sìïnhla S2 ;srh u; iEfok 

f,i S2 iSre udre fldg ldpfha isg ;srhg we;s ÿr v iy f¾Åh úYd,kh (m)  uek .kq 
,efí' 

(a)  I)   mÍlaIKhg fmr W;a;, ldpfha o< kdNssh ÿr fidhd .kafka flfiao @   

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

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

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

  II)  o< kdNsh ÿr fidhd .ekSfï jdish l=ulao@     

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

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

(b)  I)  by; mÍlaIKhg wod, ,l=Kq iïuq;sh fh¥ ldp iQ;%h ,shkak' 

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

II)  v g tfrysj m ys m%ia;drh we`Èug n,dfmdfrd;a;= fjk by; iQ;%h kej; ilikak' 

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

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

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

v g tfrysj m ys úp,kh my; (A) u`.ska fmkajd we;' 
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m%ia;drh weiqßka W;a;, ldpfha kdNsh ÿr fidhkak' 

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

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

(d)  oeka fuu W;a;, ldph iu`. kdNs ÿr fkdokakd wj;, ldphla ixhqla; fldg fuu 
mÍlaIKh kej; isÿ lrkq ,efí' 

(I)  ;srh u; m%;sìïnhla ie§u i|yd wj;, ldpfha kdNsh ÿr W;a;, ldpfha kdNsh 
 ÿrg jvd jeä úh hq;=o@ wvq úh hq;=o@ fya;=j l=ulao@ 

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

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

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

 (II)  (B)m%ia:drfhka ksrEmKh jkafka ixhqla; ldpfha v  iy m ys úp,khhs' 

a) ixhqla; ldpfha kdNsh ÿr fidhkak' 
.........................................................................................................................................

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

b) tkhska wj;, ldpfha kdNsh ÿr fidhkak' 

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

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

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

(e).  úksúo fmfkk øjhla we;s gexlshl m;=f,a 80cm .eUqßka Èma;su;a jia;=jla we;' øj 

mDIAGfha isg 24cm by<ska by; ixhqla; ldph ;enQ úg ldpfha isg 42cm by<ska ;enQ 
;srhla u; tu jia;=fõ m%;sìïnh iEfoa  

 i)  ldph i|yd jia;= ÿr fidhkak'       .     

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

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

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

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

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

 ii)  tkhska øjfha j¾;kdxlh fidhkak' 

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

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

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

 ....................................................................................... 
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4' isiqjl= úiska úoHQ;a pqïNl fma%rKh ms<sn| f,kaia kshuh iy *erfâ kshuh wdo¾YKh lsÍu 
i|yd my; i|yka mßm: Ndú;d lrhs' 

 

  

 

 

 

 

 

 G hkq uOH Y=kH .e,jfkda ógrhls' fldaIhlg iïnkaO l< úg m<uq rEmfha mßÈ 

 W;al%uKhla olajk nj fmkqks' tys m%;sfrdaOh 3Ω fõ' 

 ABCD hkq lïì mqvqjla EF mr;rh fkdi,ld yßkak' lïì mqvqfõ m%;sfrdaOh 0'8Ω fõ' 

 v hkq mßmQ¾K fjda,sÜ ógrhls' lïì mqvqj 2T jk taldldr pqïNl lafIa;%hl ;nd we;' 
 iïnkaOl lïìj, m%;sfrdaOl fkdi,ld yeßh yelsh'  

 (a) (i)  *erfâ kshuh i|yka lrkak'           

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

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

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

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

  (ii) f,kaia kshuh i|yka lrkak'          

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

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

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

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

 (b). mqvqj yryd l%shd;aul jk pqïNl lafIa;%h 4s ld,hla ;=,§ 12T olajd  jeälrk ,§' 

  (i) G ys W;al%uKfha ÈYdj rEmfha olajkak' 

   

 

 

  (ii)  G ys W;al%uKfha ÈYdj wkqj f,kaia kshuh i;H jk wdldrh meyeÈ,s lrkak' 

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

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

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

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

 (c).  (i) mqvqfõ j¾.M,h A o ;,hg ,ïNjQ i%dj >k;ajh B o " mqvqj yryd i%djh  o kï"  

   tu rdYSka w;r iïnkaOh ,shkak'     

   ......................................................................................................................................... 
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  (ii) mqvqj yryd fma%ß; úoHQ;a .dul n,h fidhkak' 

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

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

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

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

  (iii) mqvqj yryd Odrdj fidhkak'         

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

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

  (iv) fjda,aÜ ógrfhys mdGdxlh l=ulao@ 

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

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

(d)   mdGdxl ;=kla ,nd.ekSu i|yd 4(s) ld,hla ;=< taldldÍj i%dj >k;ajh (B) jeälrk 
,§' ta tla tla wjia:dfõ § fjda,Ü ógr mdGdxl my; j.=fõ oelafjhs' 

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

   B  V(mA)   i%dj >k;ajh     G ys w.hka 

     fjkiaùfï iS>%;dj 

   12  5     -       - 

   22  10     -       - 

   32  15     -       - 

  (i) j.=j iïmQ¾K lrkak' 

  (ii) m%;sM, j,g wkqj *erfâ kshuh ikd:fjhs o@ 

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

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

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

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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5' N%uK p,s; iólrK i|ykafldg tys ixfla; yÿkajkak' 

 wjiaÓ;s >Q¾Kfha tAllh iy udkh ,shd olajkak' 

 fldaKsl .uH;d ixiaÓ;s kshuh ,shd olajkak' 

frdaohl ialkaOh 20kg jk wrh 30cm jk frdao y;rla iys; jdykhl bÈß frdao fol u; 

muKla (Front wheel Drive )  .sh¾ moaO;sh u.ska n,h imhk w;r jdykhg >¾IKh iys; 

ud¾.hl ksYAp,;djfha isg 25ms-1 m%fõ.hla ,nd .ekSug 10(s) ld,hla .;fõ' 

 i) jdykfha ;ajrKh fidhkak' 

 ii) frdaoj, fldaKsl ;ajrKh fidhkak' 

 iii) frdaohl wjiaÓ;s >Q¾Kh fidhkak'    

  ^ialkaOh M yd wrh r jQ frdaOhl wjiaÓ;s >Q¾Kh 1/2Mr2  f,i .kak'& 

 iv) frdao iu. jdykfha ialkaOh 1000kg kï" mdf¾ >¾IK ix.=Klh 0'4 jk úg by;  
  ^1&ys ;ajrKh ,nd§ug wekaðfuka iemhsh hq;= n,h fidhkak' 

 v)     rEmfha bÈßmi frdaoh u; (F.W) yd miqmi frdaoh u; (B.W) n,h  
      we;sjk ÈYdj olajkak' 

 

 vi) ;;amr 10 lg miq jdykfha frdaohl fldaKsl m%fõ.h fidhkak' 

 vii) bÈßmi iy miqmi frdaoj, jHdj¾;h fldmuKo@ 

 viii) by; ld,h ;=,§ frdao u; muKla wekaðfuka jeh jQ Yla;sh flduKo@ 

 ix) >¾IKh i|yd muKla isÿ l, ld¾hh fidhkak' 

 x) idudkH jd;hg jvd N2 jdhqj frdaoj, fh§fuka frdaoj, ialkaOh 60] lska wvqfõ  
  kï" by; p,s;fha >¾IKh u.ska l, ld¾hh fidhkak' 

 xi). 100km ÿrl§ N2 jdhqj fh§u ksid b;sß lr.; yels fmÜg%,a m%udKh fldmuKo@ 

  ^fmÜg%,a 1l u.ska ,ndfok Yla;sh 7'2106J  f,i i,lkak'& 

 

6' (a) i) we`È ;ka;=jl m<uqjk Wmß;dkfha ;rx. yevh w£kak ' 

  ii) udk úYAf,aYK l%uh Ndú;fhka we`È ;ka;=jl ;Srhla ;rx. m%fõ.h (v) i|yd   
m%ldYkhla ;ka;=fõ wd;;sh (T) yd tall È.l ialkaOh (m) weiqfrka f.dvk.kak' 

  iii) m<uq Wmß;dk ixLHd;h (f1) i|yd m%ldYkhla ;ka;=fõ È. (l) yd tll È.l   
   ialkaOh (m) iy ;ka;=fõ wd;;sh (T) weiqßka ,shd olajkak' 

B fldgi - rpkd 

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

(g = 10ms-2) 
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 (b) lïmkh jk x keu;s m%Njhla iu. tla fl,jrla jeiQ k,hl uQ,sl ;dkh yd tu 
k,fha È. fuka ;=ka .=Khl È.ska hqla;  we`È ;ka;=jl m<uq Wmß;dkh wkqkdo fõ' 

;j;a wjia:djl§ lïmkh jk y keu;s m%Njhla iu. fl,jrla jeiQ k,hl È. fuka 
y;r .=Khl È.ska hqla; fofl,jr újD; k,hl uQ,sl ;dkh yd fjk;a wd;;shlska 

hqla; uq,ska i|yka l, ;ka;=fõ m<uq Wmß;dkh wkqkdo fõ ' x yd y tl úg kdo l, 
úg ;;amrhlg kq.eiqï 200la we;s jk nj y`ÿkdf.k we;' jd;h ;=, èjks 

m%fõ.h320ms-1 fõ' ^wdka; fYdaOkh fkdi,ld yßkak'& 

  i) k,j, È. yd ;ka;=fõ È. fidhkak' 

  ii) x  yd y m%Njhkays ixLHd; fidhkak' 

  iii) wjia:d fofla § ;ka;= Èf.a ;rx. m%fõ. fidhkak' 

  iv) wjia:d fofla§ ;ka;= j, wd;;s w;r wkqmd;h fidhkak 

' 

 (c) 100 cm È.e;s újD; k,hl jQ jdhq l|la" tla fl,jrl ;enQ lïmk m%Njhlska lïmkh 

lrkq ,efí' m%Njfha ixLHd;h 0 isg  1000 Hz olajd l%ufhka fjkia lrhs' jd;h ;=, 

èjks m%fõ.h 340ms-1 fõ' k,fha wdka; fYdaOkh fkdi,ld yßkak' 

  i) m%Njh iu. wkqkdo jk k,h ;=, we;s jdhq lf`oys ixLHd;hka fidhkak' 

  ii) m%Njfha ixLHd;h iu. k,fha èjks ;Sj%r;dj fjkia jk whqre o, m%ia:drhlska 
 olajkak' 

iii) rEmfha oelafjk mßÈ k,fha tla fl,jrl isg 25cm  l ÿrlska k,h ;=, ;=kS 
f,day ;eáhla iúlr ;sfí' ;eáh k,h Èf.a tyd fuyd p,kh l, yelsh' m%Njfha 

ixLHd;h 0 isg 1000 Hz olajd fjkia lrk úg th iuÕ wkqkdo jk k,fha we;s 
jdhq lf|ys ixLHd;hka fidhkak' ia:djr ;rx. j,g wkqrEm ;rx. rgd w|skak' 
úia:dmk ksYAmkao ;eáh wi< iEfok nj i,lkak' 

 

 

 

 

7' (a) wrh a  jQ f.da,hla tys mßudfjka 3$4 la" >k;ajh 𝜌 jQ øjhla ;=, .s,S bmsf,a' 

  (i) f.da,fha >k;ajh 𝜌 weiqßka m%ldY lrkak' 

  (ii) f.da,fha nr pga3 njo " f.da,h iïmQ¾Kfhkau yd yß wvla .s,S we;s úg Wvql=re 

   f;rmqu ms<sfj<ska pga3

3

4
 yd pga3

3

2
  njo fmkajkak' 

 (b)  (i) f.da,h øjh;=, iïmQ¾Kfhkau .s,ajd m%udKj;a ;rï .eUqrlg f.k f.dia w;yÍ'  

 miqj t<fUk p,s;fha § f.da,h v wdka; m%fõ.hlg t<Uqks' øjfha ÿiai%dù;d 

ix.=Klh  i|yd m%ldYKhla a,𝜌,g iy v  weiqßka f.dvk.kak' 

 (ii) øjh ;=, .s,ajk ,o f.da,h thg .eg.ik ,o ieye,a¨ isyska ;ka;=jlska isriaj  

 my<g w§' úYd,;ajfhka v g iudk m%fõ.hlska isriaj my<g iSrefjka weof.k 

hk úg ;ka;=fõ wd;;sh F úh' F ys w.h 𝜋, 𝑎, 𝜌iy g  weiqßka m%ldY lrkak' 

 (iii) ;j;a wjia:djl§ ;ka;=fjka weo f.da,h isriaj by<g iSrefjka Tijhs' ksYAp,  
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 f.da,h u; Wmßu mDIaÁl wd;;s n, l%shdlrk wjia:dfõ § ;ka;=fõ wd;;sh 2F 

úh' iam¾Y fldaKh Y=kH kï øjfha mDIAÀl wd;;sh T i|yd m%ldYKhla a, 𝜌 iy g  

weiqßka ,nd .kak'  

 (iv) ;ka;=fõ wd;;sh F jk wjia:djl§" ;ka;=fõ wrh f.da,fha wrfhka 
1

100
  jk w;r  

 úl%shdj 
1

100
 kï ;ka;=fõ hxudmdxlh i|yd m%ldYKhla a, 𝜌 iy g  weiqßka ,nd 

.kak' 

 (v) (iii) wjia:dfõ jQ ;ka;=j iSrefjka is|ouhs' f.da,fha wdrïNl ;ajrKh g weiqßka 
 m%ldY lrkak' 

8' tÈfkod lghq;=j,§ ;dlaIKh Ndú;d jk úoHq;a yd bf,lafg%dksl WmlrKj, úoHq;a yd 

pqïNl fCIa;% Ndú;d flf¾' uqÿK l¾udka;fha § Pdhd msgm;a hka;%" (Photo copy) ixLHdxl 

bf,dlafg%dksl uqøK hka;% (Digital Printing) CT Scanning, MRT Scanning jeks ffjoH 
Wmdx. fndfyduhl lafIA;% Ndú;d lrk w;r wdfrdamKhla úoHq;a yd pqïNl lafIa;% ;=< 
p,kh fuys uQ,sl fN!;sl úoHd;aul uQ,O¾u fõ' 

 (a)  i)  zzúoHq;a lafIa;%ZZ yd zzpqïnl fCIa;%hZZ we;s jk wdldrh fjka fjka jYfhka meyeÈ,s  

   olajkak' 

ii) úoHq;a lafIa;% ;sj%;djh w¾: olajd Q wdfrdamKhla úoHq;a fCIa;% ;Sj%;djh E jk 

lafIa;%hl ;nd we;s úg we;sjk n,h Fe i|yd m%ldYkhla ,shkak' 

iii) Q wdfrdamKhla pqïNl i%djk;ajh B jk fCIa;%hl n, f¾Ldj,g ,ïNlj v 

m%fõ.fhka p,kh jk úg wdfrdamKh u; pqïnl n,fha úYd,;ajh Fb i|yd 
m%ldYkh,shd olajd n,fha ÈYdj ,nd .kakd kshuh ,shd olajkak' 

iv) my; oelafjkafka i%dj >k;ajh B jk ;sriaj ol=Kq 

ÈYdjg we;s taldldr pqïNl lafIa;%hl n, f¾Ldj,g 𝜃

fldaKhlska wdk;j v m%fõ.hlska úYd,;ajh + Q jk 

wdfrdamKhla we;=¿jk wjia:djls' 

 

 ^w& by; igyk Tnf.a W;a;r m;%fha msgm;a lrf.k wdfrdamKh p,kh úh yels  

  m:h meyeÈ,s  igyklska bÈßm;a lrkak'^.=re;aj n,h fkdi,ld yßkak&  

  ^wd&  m:fha wrh i|yd m%ldYkhla ,nd .kak'^wdfrdamK ialkaOh m fõ'& 

 (b) my; rEmfha oelafjkafka wdfrdams; wxY=jla úoHq;a yd pqïnl lafIa;% Ndú;fhka ;ajrKh 
fldg wm.ukh lrjk ieleialuls' 

 

 

 

 

 

 

 

 

  

 AB yd CD hkq isria iudka;r ;yvq folla jk w;r AB N+.; lr CD g úNjhla ,nd § 

 we;' CD ys uOHfha l=vd isÿrla mj;S' (AB = CD = 10cm fõ') fuu ;yvq w;r mr;rh 

4mm jk w;r AB ;yvqj wdikakfhka iDK wdfrdams; wxY=jla ksYAp,;djfhka uqody, 
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úg ;sriaj ;ajrKh ù P isÿfrka bj;a ù EF yd GH wdfrdams; ;sria ;yvq fol w;r 

taldldr úoHq;a lafIa;%hg we;=,a fõ' bkamiq iDK wdfrdams; wxY=j wm.ukh ù GH 

;yvqfõ H fl<jr wdikakfha § ;sriaj mj;sk pqïnl fCIA;%hlg we;=,a fõ' 

  i) EF yd GH ;sria ;yvq w;r úoHq;a lafIa;%fha ÈYdj l=ulao@ 

ii) ;sria ;yvq w;r úoHq;a lafIa;% ;Sj%;djh 2 x 107NC -1 kï wdfrdams; wxY=j ,lajk 

;ajrKh fidhkak' ^wdfrdams; wxY=fõ wdfrdamKh = 1.6 x 10-19 C  

         wdfrdams; wxY=fõ ialkaOh = 3.2 x 10-19 kg & 

iii) P isÿf¾ isg EF yd GH ;sria ;yvq w;ßka f.dia H fl<jßka bj;a ùug 
wdfrdamKhg .;jk ld,h fldmuKo @ 

iv) P isÿfrka wxY=j meñfKk m%fõ.h fldmuKo@ 

v) H ys § pqïnl fCIa;%hg wxY=j we;=,aùfï § pqïnl n, f¾Ld iuÕ idok fldaKh 𝜃 

kï tan 𝜃 = 1 nj fmkajkak' 

vi) pqïnl fCIa;%h ;=< § wdfrdamKh p,s; jk m:fha wrh 10cm ùu i|yd meje;sh 
hq;= pqïnl fCIa;%fha i%dj >k;ajh fidhkak' 

 

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

(A) lïìhla wdldrfhka ;kd we;s tla;rd f,day j¾.hl 
m%;sfrdaOfha WIAK;aj ix.=Klh fiùug wjYHj we;' ta 
i|yd iqÿiq mßm: igykla my; oelafõ'  

 lïìh uhsld oKAvla jgd T;d we;' v fjda,aÜ ógrfha 

 m%;sfrdaOh 1000 la fõ" 

 

 (a) i) lïìh uhsld oKavla jgd T;d we;af;a uhsldj, we;s úfYAI .=Khka folla ksidh' 
   tu .=Khka fol i|yka lrkak' 

ii) lïì lene,a,la f,i Ndú;d fkdlr oÕrla f,i Ndú;d lsÍfuka we;s jk jdish 
l=ulao@ 

 

(b)  300C WIAK;ajfha § V yd A ys mdGdxl ms<sfj,ska 4V iy 20mA fõ' uhsld oKav 4600C  
 WIAK;ajfha we;s f;,a nÿkl .s,ajd we;s úg tu mdGdxl 3.6 V yd 10.8 mA fõ' 

  i) 300C § lïìfha m%;sfrdaOh fidhkak' 

  ii) 4600C §  lïìfha m%;sfrdaOh fidhd.kak'  

  iii) lïìh idod we;s øjHfha m%;sfrdaOfha WIAK;aj ix.=Klh fidhkak' 

 

(c)  rEmfha oelafjkafka 1m È. ;U lïìhla Ndú;d 

lr idod we;s mßm:hls' n,anh 6 V,  0.36V jk 

w;r fldaIh 12V, 1.2  fõ' 

 ;Uj, >K;ajh 9103 kgm-3 lao" ujq,sl ialkaOh 

63g mol-1 o fõ' ;U lïìfha yrialv j¾.M,h 

110-8 m2 o wod< WIaK;ajfha§ ;Uj, 

m%;sfrdaOl;dj 1'810-9 Ω𝑚 o fõ'     

 i) ;U lïìfha m%;sfrdaOh fidhkak' 

 ii) n,anh kshñ; m%udKfhka oe,aùu i|yd R g ;sìh hq;= w.h fidhkak' 
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iii) iEu ;U mrudKqjlskau tla ksoyia bf,lafg%dakhla ne.ska ,ndfok nj 
Wml,amkh lr ;U 1m3 l we;s ksoyia bf,lafg%dak .Kk fidhkak' wej.dâfrda 
wxlh 6 x 1023 mol-1 fõ' 

iv) ;U lïìh ;=< bf,lafg%dakj, ma,dú; m%fõ.h fidhkak' bf,lafg%dakhl 
wdfrdamKh 1.6 x 10-19 C fõ' 

 

(B) (a) fmd;a ksIamdokd.drhl§ fmd;a fj<|fmd<g ksl=;a lsÍug fmr tajdfha wvqmdvq 
^ksIAmdok fodaI& mj;S oehs mÍlaIKhg Ndckh lrhs' fuu l%shdj,sfha§ my; mßÈ 
wegjqula fhdodf.k we; 

 

 

 

 

 

 

 

 

 fmd;aj, msgljrfha (Cover Page ) hï fodaIhla mj;S kï P fodrgqj muKla jeiS 

mj;S' túg tu fmd;a P1 nÿkg tl;= fõ' 

 fmd;aj, wNHka;r msgqj, hï fodaIhla mj;S kï Q fodrgqj muKla jeiS mj;S' 

túg tu fmd;a Q1 nÿkg tl;= fõ' 

 fmd;aj, fodaIhla fkdmj;S kï" R fodrgqj muKla jeiS we;' túg fyd| fmd;a 

R1 nÿk yryd wiqrKh lrkq ,nk nÿkg tla fõ' 
 
by; l%shdj,sh oajdr mßm:hla yryd isÿ lsÍug tu wdh;kfha fiajh lrkq ,nk 
;dlaIKsl bxðfkare uy;d mshjr f.k we;' 

(i) fuys§ tu uy;d úiska ks¾udKh l< hq;= i;H;d j.=j ks¾udKh lrkak' 

(ii) i;H;d j.=j weiqßka idOdrK nQ,shdkq m%ldYkh f.dv k.kak' 

(iii) by; a (ii) ys f.dvk.kq ,enQ m%ldYKhg wkqj Bg wod< oajdr mßm: igyk iïu; 
ixfla; weiqßka ks¾udKh lrkak' 

(b) wkql%ñl mßm: (Sequential circuit) iE§ug uQ,sl Wmdx. f,i ms<sfmd, (Flip – Flop ) 

fhdod .efka'  

  (i) NOR oajdr Ndú;fhka S - R  ms<sfmd<la idod .kakd wdldrh mßm:hlska olajd R1 S1 

  Q1  𝑄  i,l=Kq lrkak' 

  (ii) S - R ms<sfmd,l i;H;dj j.=j we| fmkajkak' 

(ii) S -R ms<sfmd,la fj; my; mßÈ S yd R g m%odkhla ,nd foa' Q u.ska ,ndfok   
  m%;sodkh weo fmkajkak' 

 

 

 

 

 

 

 

S 

R 

t 

t 
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10'  (A) fyda (B) fldgig muKla ms<s;=re imhkak' 

 (A) (a) ;dm.;s úoHdfõ Y=kHd§ kshuh (Zeroth law) ,shd olajkak' ;dm Odrs;dj iy úYsIag  

   ;dm Odß;dj w¾: olajkak' 

  (b) 1000C WIAK;ajhlg r;al< 150g hlv lene,a,la ;dm Odß;dj 60J0C-1 jQ Ndckhl  

   200C WIAK;ajhl mj;sk c,h 80g m%udKhla ;=,g oeuQ úg moaO;sfha wjidk  

   WIaK;Ajh fidhkak' 

 mßirhg isÿjk ;dm ydksh fkdie,lsh yels ;rï hehs i,lkak' hlvj, iy 

c,fha úYsIag ;dm Odß;dj w.hla ms<sfj,ska 450 Jkg -1 0C -1 yd 4200Jkg -10C-1 fõ' 

 (c) r;ajQ jia;=jlska ;dmh ydksùfï iS>%;dj rod mj;sk rdYska ,shd olajkak' ksõgkaf.a  

   isis,k kshuh ,shd th iólrKhla wdldrfhka olajkak' 

 (d) me;a;l È. 8cm jk A kï f,day >klhl iy me;a;l È. 16cm jk B kï f,day  

 >klhl mDIaG tlu iajNdjhlska hqla; jk w;r tajd tlu mßirhla ;=, tlu 
WIAK;ajhlg r;alr isis,a ùug bvyßkq ,efí' tajdfha ;dmh ydksjk wdrïNl 
iS>%;d w;r wkqmd;h fidhkak' 

 (e) øjHhl ;dm ikakdhl;dj w¾: olajkak' 

 ;dm ikakdhl;d ms<sfj<ska 2k yd 3k jk È. iudk jQ AB yd BC f,day o`vq folla 

my; rEmfha wdldrhg tlsfklg mdiaid fydÈka mßjrKh lr we;' BC oKAfâ 

yrialv j¾.M,h AB oKafâ yrialv j¾.M,h fuka fo.=Khla fõ' A yd C 

fl<jrj,a ms<sfj,ska 1000C yd 00C WIAK;ajhka ys mj;ajd .kq ,nhs kï" wkjr; 
wjia:djg m;ajQ miq" 

   (i)  B ,laIfha WIAK;ajh fidhkak' 

   (ii) ixhqla; oKav Èf.a WIaK;ajh úp,kh ùu m%ia;drhl olajkak' 

 

 

 

 

 (f) iM, ì;a;s j¾.M,h 137m2 jk ldurhl WIaK;ajh md,kh lsÍu i|yd úÿ,s  

 ;dmlhla fhdod.kq ,efí' ldurfhka msg; WIAK;ajh -100C jk w;r ldurh 

we;=<; 200C l WIAK;ajh mj;ajd.; hq;=h' fuu ì;a;s øjHh ;=klska hq;a ia:r 

;=klska hqla; fõ' ldurh we;=<g wdikak ia:rh 2.5cm  >klu ,S j,ska idod we;s 

w;r" uOH ia:rh 1.0cm >klu isfuka;sj,ska idod we;' msg;g wdikak ia:rh  

25.0cm  >klu .fvd,a ia:rhlska  idod we;' ,S" isfuka;s iy .fvd,aj, ;dm 
ikakdhl;d ms<sfj,ska  

    ,S     - 0.125 Wm-1 k-1 

    isfuka;s  - 1.5 Wm-1 k-1 

 .fvd,a   - 1.0 Wm-1 k-1 

   ìñka iy isú,sfuka ;dmh ydks ùula isÿ fkdjk nj Wml,amkh lrkak' 

   (i) ldurh we;=<; yd msg; w;r ia:rj, msysàu rEm igyklska olajkak' 

   (ii) úÿ,s ;dmlfha CIu;dj fidhkak' 

 (iii) ,S - isfuka;s  fjkalrk mDIAGfha iy isfuka;s .fvd,a fjkalrk mDIAGfha  

  WIAK;ajhka fidhkak' 
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 (B) (a). iQ¾hhd hkq wmf.a ukaodlsKsfha mj;sk ì,shk 100 muK ;rej,ska tla idudkH  
   ;rejla  

muKs' kuq;a iQ¾hhd wmf.a .%yf,dj u; buy;a n,mEula we;s lrhs' th ld,.=Kh" 
uqyqÿ r<" iD;= yd foaY.=Kh we;s lrhs' m%Ndixiaf,aIKh u.ska mDÒúfha Ôjh 
/l.kS' ysre t<sh yd iq¾hhd ;dmh fkdjkakg mDÓúfha Ôjh mej;sh fkdyelsh' 

 iQ¾hhd ks¾udKh ù we;af;a ma,diaud wjia:dfõ mj;sk whKS lD; jdhq ñY%Khlsks' 

iQ¾hhdf.a wNHka;rfha WIAK;ajh 1.5 x 107K  muK fõ' tys 99] yhsv%cka yd 
yS,shï jk w;r 1] wfkl=;a uQ, øjH wvx.= fõ' 

  (i) iQ¾hhdf.a wNHka;rfha isÿjk kHIaál m%;sl%shdj,sh l=uk j¾.fha tllao@ 

 tu m%;sl%shdj,sh i|yd wêYla;s fm%dafgdak odhl fõ' fm%dafgdak m%;sl%shdfõ 
fhoùu i|yd tlsfkl iam¾Y l, hq;=h' 

   (ii) ta i|yd uev meje;aúh hq;= úl¾IK j, j¾.h l=ulao@ 

 (iii) m%;sl%shdj,sfha mshjr ;=kla my; oelafõ' tu iólrK Ndú;fhka iM,  

  iñlrKh ,nd.kak' 

  + 1

1

1

1     2

1 + e+ + Ve +   Yla;sh     1 

+ 1

1

2

1  3

1 He + 𝛾 +  Yla;sh      2 

3

2 He + 3

2 He   4

1 He + + 1

1

1

1  +  Yla;sh      3 

 

 (vi) 1. e+ u.ska oelafjk wxY=fõ ku l=ulao@ th l=uk wxY=fõ m%;s wxY=jo@  

   th  uQ,sl wxY=jlao@ th l=uk ldKavhg wh;afõo@ 

 2' e+ wxY=j;a iólrKj, olajd fkdue;s e- wxY=jla iuÕ tl;= ù jekis 
 f.dia  

 1.02MeV Yla;shla ,efí' e+ iy e- wxY=ka fol ialkaOfhka iudk kï tla 

wxY=jl ialkaOh  .Kkh lrkak' (C = 3 x 10 8 ms-1)  

 3' e+ jekiShduo we;=¿j iM, iólrKfhka oelafjk m%;ssl%shdfjka  ,efnk  

 Y;a;sh 26.7 MeV fõ' fm%dafgdakhl ialkaOh 1.67 x 10 – 27 kg  kï 

fm%dafgdak 1kg m%;sl%shdfjka ,efnk Yla;sh .Kkh lrkak' 

  ^bf,lafg%dakhl wdfrdamKh 1.6 x 10-19 C nj i,lkak'& 

 

 (b) iM, iólrKfhka oelafjk m%;sl%shdfjka fkdjqk;a tjeks j¾.fha kHIaál 
m%;sl%shdj,shlska úÿ,s n,h ksmoùu i|yd w;ayodne,Sï isÿlrhs' 

(i) tys§ bkaOk jYfhka fhdod.kafka l=uk iuia:dkslhkao@ 

(ii)  tu iuia:dkslh fjkalr .ekSug n,dfmdfrd;a;= jk iajdNdúl m%Njh l=ulao@ 

 (iii)  tjeks l%shdj,shl § f;dfrdhsâ pqïNl l=á (Torode Magnetic Chamber) u.ska 
n,dfmdfrd;a;= jkafka l=uk m%;sl%shd ;;ajhlao@ 

(iv) úÿ,s n,h ksmoùu i|yd oekg Ndú;d jk kHIaál m%;sl%shdj,shlg jvd fuu 
w;ayod n,k l%ufha we;s jQ jdis fudkjdo@ n,dfmdfrd;a;= fjk jdis 02la l%shd 
olajkak' 


