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 fuu m%Yak m;%h m%Yak 50 lska iukaú; fõ' 
 ish¨u m%Yakj,g W;a;r imhkak' 
 W;a;r m;%fha kshñ; ia:dkfha Tfí úNd. wxlh ,shkak' 
 1 isg 50 f;la jQ tla tla m%Yakh i|yd ^1&"^2&"^3&"^4&"^5& hk ms<s;=rej,ska ksjerÈ fyda b;du;a .e<fmk fyda ms<s;=r 

f;dardf.k th l;srhla (x) fhdod olajkak' 
 

 
 

1. ;rx.hl ;Sj%;djfhys tall uQ,sl tall u.ska  

 (1) 
3

s

m
    (2) 

3
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   (3) 

3
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3
s
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2. tla;rd WmlrKhlska ,nd .kakd ,o ñkqulg wkqj flaYslk,hl úIalïNh 1'25 mm  fõ’ th ksjerÈ 
id¾:dxl wkqj m%ldY lr we;s kï” tys m%;sY; fodaIh 

 (1) 0.1 %   (2)  0.4 %   (3)  1 %    (4)  0.8 %   (5)  0.5 % 

 

3. tlu WIaKFjfha § jd;fha” yhsv%cka jdhqfõ iy f,dayhl èjks fõ. ms<sfj,ska Ca, Ch, yd Cm fõ’ ñka 
jvd;a ksjerÈ úh yelafla 

  (1) Ch >Ca>Cm     (2) Ca >Cm>Ch    (3) Cm >Ca>Ch 

 (4) Cm >Ch>Ca     (5) Ca >Ch>Cm 

 

4. Odß;djfha tallh jkafka  
 (1) J C-1    (2) V C-1    (3) J2 C-1   (4) C J-1  (5) C2 J-1 

 

5. ;dm.;s úoHdfõ m<uq kshuh u.ska m%ldY lrkq ,nkafka  
 (1)  ish¿u ld¾hhka hdka;%sl njhs’  
 (2)  Yla;sh ixia;sÓl njhs’  
 (3)  wNHka;r Yla;s fjki ndysr ld¾hhg iudk njhs’ 
  (4) wNHka;r Yla;sh WIaKFjh u; r¹mj;sk njhs’ 
  (5) mßudfõ fjkila rys;j ld¾hhla l< fkdyels njhs’ 
 

6. pqïnl O%ejhla wi< ikakdhlhla Tiafia bf,lafg%dak p,s; jk 
ÈYdj rEmfha fmkajd we;’ ikakdhlh”  

 

 (1) pqïnlh foig wdl¾IKh fõ’  
 (2) pqïnlfhka bj;g úl¾YKh fõ’  
 (3) my<g ;,a¨ fõ’  
 (4) by<g ;,a¨ fõ’  
 (5) bf,lafg%dak p,s;jk ÈYdjg ;,a¨ fõ’  
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7. iudka; ;yvq Odß;%lh Odß;dj jeä l< yelafla  
 (1)  tys wdfrdamKh jeä lsÍfuks’      (2) tys wdfrdamKh wvq lsÍfuks’ 
 (3) tys ;yvq w;r ÿr jeä lsÍfuks’     (4) tys ;yvq w;r ÿr wvq lsÍfuks’ 
 (5) tys ;yvqj, j¾.M,h jeä lsÍfuks’ 
 

8. ;dm úµq;a hq.au WIaKFjudkfha fkdue;s .=Kdx.hla jkafka   
 (1) blauka m%;spdr    (2) mq¿,a mrdih    (3) by< ixfõ§;djh  
 (4) jeä ksrjµ;dj    (5) WIaKFjñ;sl .=Kfha f¾Çh úp,kh   
 

9. A iy  B hkq úµq;a fCIa;%hl msysá ,CIHhka folls’ A isg B olajd 4 C l wdfrdamKhla f.k hdu i|yd 
16 J l ld¾hhla l< hq;= h’ A iy B w;r úNj wka;rh úh yelafla  

 (1) 16 V   (2) 12 V     (3) 8 V   (4) 4 V   (5) 0 V 

 

10. rEmfha ±lafjk ffoYsl fol w;r wka;rh jkafka  
 

 (1) a34    (2) a74   (3) a54   (4) a32  (5) a72  

 

11. mßmQ¾K jdhqjl WIaK;ajh 27 °C isg 927 °C olajd jeä lrk ,§' wkqj, j¾. uOHk uQ, m%fõ.h 

(1) y;frka tlla fõ. (2) ;=fkka folla  (3) wvla fõ  (4) fo.=K fõ  (5)isõ .=Khla fõ 

 

12. Odrdjla .,k È. Rcq ikakdhlhl isg r ÿrl pqïnl fCIa;% ;Sj%;dj iudkqmd;sl jkafka 

 (1) r   (2) r2    (3) 
r

1
    (4) 

2

1

r
    (5) 

r

1
 

13. jd;fha èjks m%fõ.h 320 m s-1fõ’ wdka; fodaIh fkd,ld yeßh yels kï È. 1 m jk fl<jrla jik 
,o k<hla wkqkdo jk ixLHd;h  

 (1) 80 Hz   (2) 240 Hz   (3) 320 Hz   (4) 400 Hz    (5) 440 Hz 

 

14. jd;fha èjks m%fõ.h my; ±lafjk ljr rdYsh u; r¹ mj;S o@ 
 (A) jd;fha c, jdIam m%udKh   (B) jd;fha WIaKFjh  (C) jd;fha ixhq;sh   
 (1)  (A) muKs      (2)  (B)  muKs’     (3)  (A) yd (B)  muKs’ 
 (4)  (A) yd (C) muKs’    (5) (A), (B) yd (C) ish,a,’ 
 

15. wrh R jQ .%y jia;=jl flakaøfha isg uksk ,o ÿr r iuÕ .=reFjdl¾IK fCIa;% ;Sj%;djh fjkiajk 
wkaou jvd;a fyd¢ka ksrEmKh lrkafka l=uk m%ia;drfhka o@ 

 

 

 

 

 

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

 

16. c, mDIaGhla Tiafia m%.ukh jk ;rx.hl tla fudfyd;l msysàu 
rEmfha olajd we;’ mDIaGfha we;s we;eï wxY= rEmfha olajd we;’ ta w;ßka 
FjrKh iy m%fõ.h tlu ÈYdjg mj;sk wxY=j jkafka   

 

 (1) A   (2) B    (3) C   (4) D   (5) E 
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17. ´kEu T WIaKFjhl we;s mßmQ¾K jdhqjla iïnkaOfhka my; lr we;s m%ldY w;ßka ksjerÈ m%ldY 
fudkjd o@ 

 (A) iEu mßmQ¾K jdhqjla i|yd u ksh; mSvkfha §  mßud m%idrK ix.=Klh tlu w.hla .kS’  
 (B) jdhq wKqjla i|yd uOHkH W;a;drK pd,l Yla;sh 3kT fõ’ ^ k fnda,aiaudka ksh;h& 
 (C) jdhq ñY%Khl” iEu jdhqlu  wKqj, uOHkH pd,l Yla;sh iudk fõ’ 
  (1) (A) muKla i;H fõ’     (2) (B) muKla i;H fõ’   

 (3) (B) iy (C) muKla i;H fõ’   (4) (A) iy (C)muKla i;H fõ’  
 (5)  (A) , (B) iy (C) ish,a, i;H fõ’  
 

18. èjksudk lïìhla iri,la iuÕ wkqkdo fõ’ ;ka;=fõ wd;;sh ksh;j ;nd .ksñka tys fia;= w;r ÿr 
fo.=Khla lrkq ,efí’ lïìh tu iriq, iuÕ ;ju;a wkqkdo jkafka kï tfia jkafka lïìfha  

 (1) mqvq 2 la we;sjk mßoafoks’     (2) mqvq 3 la we;sjk mßoafoks’   

 (3) mqvq 4 la we;sjk mßoafoks’     (4) mqvq 5 la we;sjk mßoafoks’   

 (5) mqvq 6la we;sjk mßoafoks’  
 

19. ñksfila hï ,CIHhlska wdrïN lr kef.kysr foig 1 km la o" ol=Kg 5 km la o" kej; kef.kysr 
foig 2 km la o wjidkfha W;=re foig 9 km la o .uka lrhs' Tyqf.a úia;dmkh" 

 (1) 2 km  (2) 3 km   (3) 4 km   (4) 5 km  (5) 5 km iy 9 km w;r  
 

20. ;rx. folla wêia:dmkh ùu ksid ksfrdaOk rgd ks¾udKh fõ' ;Sj%;dj wju jk ia:dkfha ;rx.fha 
l,dj jkqfha" (n=0 fyda ´kEu mQ¾K ixLHdjla úh yel ) 

 (1) 2nπ   (2) (2n +1)π   (3) (2n +1)π/2   (4) (2n +1)2π  (5) 
π

n 12 
 

21. 300 K WIaKFjhl we;s Tlaiscka idïm,hl wKqjl uOHkH pd,l Yla;sh yd j’u’uQ’ fõ.h ms<sfj<ska 
6.21 x 10-21 J yd 484 m s-1fõ’ 600 K l WIaKFjhl § fuu w.hka ms<sfj<ska (jdhq mßmQ¾K f,i 

yeisfrk nj Wml,amkh l< yel) ( 414.12  ) 

 (1) 12.42 x 10-21 J iy 968 m s-1    (2) 8.78 x 10-21 J iy 968 m s-1  

 (3) 6.21 x 10-21 J iy 968 m s-1     (4) 8.78 x 10-21 J iy 684 m s-1  

 (5) 12.42 x 10-21 J iy 684 m s-1 

 

22. ialkaOh 4 g jk wj,ïn nÜfgl=f.a wdfrdamKh 2 μC fõ’ th 20 000 V m-1 ;sria úµq;a fCIa;% ;Sj%;djla 

mj;sk ia:dkhl ksoyfia t,a,d we;’ túg ;ka;=fõ wd;;sh úh yelafla 41.12   

 (1) 0.564 N   (2) 0.00564 N   (3) 5.64 N   (4) 0.0564 N  (5) 56.4  N 

23. mßud m%idrK;dj α jk øjhla” mßud m%idK;dj 
3

 jk Ndckhl  oud r;a lsÍfï § Ndckfha øj 

uÜgu 

 (1)  by< hhs’  
 (2) my< hhs’  

(3)  wdikak jYfhka ksh;j mj;S’  
 (4) by< fyda my< hdu øjfha >kFjh u; r¹ mj;S’  
 (5)  by< fyda my< hdu øjfha mßudj u; r¹ mj;S’  
 

24. ol=Kq mig .uka .kakd ihskdldr ;rx.hl tla fudyd;la rEmfha 
fmkajd we;’ P, Qiy r hkq tu ;rx. udOHfha wxY= ;=kls’ fuu wxY= 
tajdfha iu;=,s; msysàug tk wkqms<sfj< jkafka  

 

 (1) R, P, Q.   (2) R, Q, P.   (3) P, R, Q.  (4) Q, P, R.   (5) P, Q, R 
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25. jdIamSNjkh^kgñka&  iy jdIamSlrKh ms<sn|j my; § we;s m%ldY i<ld n,kak’ 
 (A) jdIamSNjk iS.%;dj øj mDIaGfha j¾. M,h u; r¹ mj;S’  
 (B) jdIamSlrk iS.%;dj øj mDIaGfha j¾. M,h u; r¹ mj;S’  
 (C) jdIamSNjk iS.%;dj ;dmdxlh u; r¹ mj;sk neúka th jdhqf.da,Sh mSvkh u; r¹ mj;S’  
 fuu m%ldY w;=ßka 
 (1)  (A) muKla i;H fõ’       (2) (B) muKla i;H fõ’   

 (3)  (B) iy (C) muKla i;H fõ’    (4)  (A) iy (C) muKla i;H fõ’  

 (5) (A) iy (B)muKla i;H fõ’ 
 

26. îlrhl c,h 200 g la oud we;’ îlrfha ;dm Odß;dj c,h 20 g l ;dm Odß;djg iudk fõ’ c,fha 
wdrïNl WIaKFjh 20 °C la fõ’ WIaKFjh 92 °C jQ c,h 440 g la fuu îlrhg tl;= lf<a kï yd 
mßirhg ;dm ydksh fkdi,ld yeßh yels kï” moaO;sfha wjidk WIaKFjh jkafka   

 (1) 36°C    (2) 56 °C    (3) 68 °C    (4) 72 °C    (5) 78 °C 

 

27. § we;s rEm igykaj, F hkq  § we;s W;a;, ldpfha tla kdNshls’ § we;s rEm igyka w;ßka ljrla 
ms<s.; fkdyels o@ 

 

 

 

 

 

 

 

 (1) (A) muKs’       (2)  (B) muKs’       (3) (B) iy (C) muKs’  
 (4) (A) iy (C) muKs’    (5) (A), (B) iy (C) hk ish,a,’  
 

28. me;,s taldldr ;eáhla” ;srig 30° l wdk;shlska hq;a wdk; ;,hla Tiafia ,siaiSulska f;drj fmrf<a’ 

tys ;,h Tiafia f¾Çh FjrKh jkafka ^taldldr ;eáhl wjia;sÓ >Q¾Kh 
2

2
mr

& 

 (1) g/4    (2) g/3    (3) g/2    (4) 2g/3    (5) g 

 

29. rEmfha ±lafjk i¾jiu f.da,dldr Ndck folla fkd.sksh yels mßudjla iys; 
k<hla u.ska iïnkaO lr we;’ tys WIaKFjh T1 yd mSvkh P jk mßmQ¾K 
jdhqjla mj;S’ miqjtla Ndckhl WIaKFjh T2  olajd jeä lrk w;r wfkfla 
WIaKFjh T1 ys u mj;ajd .kq ,efí’ fïwjia:dfõ moaO;sfha mSvkh jkafka 

 

 (1) 
21

2

TT

PT


   (2)

21

1

TT

PT


  (3) 

12

1

TT

PT

   

 (4) 
21

12

TT

PT


  (5) 

21

22

TT

PT


 

30. ieye,a¨ ;sria ÿkakl tla fl<jrla ì;a;shlg iïnkaO lr we;s w;r 
wfkla fl<jr iqug ;sria ;,hla u; ;nk ,o >klhlg iïnkaO 
lr we;’ fuu >klh iqug ;,h u; foda,kh ùug i,id we;’ >klh 
ì;a;sfha isg Wmßu úia:dms; msysàfï mj;sk wjia:dfõ ófhla isriaj 
by< msysàul isg >klh u;g mksk w;r bkslaì;s we;s jk p,s;fha 
§ >klh iuÕ p,s; fõ’ fuys § moaO;shg iïnkaO my; l=uk fN!;sl 
rdYsh l=vd fõ o@ 
(1) >klfha foda,k ld,dj¾;h  (2)>klfha wju fõ.h’  (3) >klfha foda,k úia;drh  

(4) >klfha Wmßu FjrKh    (5) moaO;sfha iïmQ¾K hdka;%sl Yla;sh   
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31. my; m%ldY i,ld n,kak’  
 (A)  iulfha isg O%ej foig .uka lsÍfï § .=reFjc FjrKh wvq fõ’  
 (B)  mDÓúfha N%uKh kej;=kfyd;a .=reFjc FjrKh wvq fõ’  
 (C)  mDÓúfha ialkaOh fjkia fkdjk f,i tys ±ka mj;sk wrfhka (R) wvla jkf,i lvd jegqkfyd;a 

tys flakaøfha isg ÿrl .=reFjc FjrKh fkdfjkiaj mj;S’ by; m%ldY w;ßka  
  by; m%ldY w;ßka  
 (1)  (A) muKla i;H fõ’     (2) (B) muKla i;H fõ’     (3) (C) muKla i;H fõ’   
 (4) (A) iy (C)  muKla i;H fõ’  (5)  (B) iy (C)  muKla i;H fõ’   
 

32. >¾IKfhka f;drj ;sria mS,s u; .uka l< yels fg%d,shla u; c, gexlshla ;nd we;’ wdrïNfha § 
gexlsfha c,h 10 kg la we;s w;r th 5 m s-1l ksh; fõ.hlska .uka lrhs’ miqj gexlsh m;=f,a we;s 
jk isÿrla fya;=fjka c,h ldkaÿ ùug mgka .kS’ c,h rys; gexlsh iy fg%d,sfha ialkaOh 10 kg la 
kï” c,h ish,a, ldkaÿ ù wjidkfha fg%d,sfha fõ.h jkafka   

 

 (1) 10 m s-1    (2) 8 m s-1    (3) 6 m s-1   (4) 5 m s-1  (5) 2.5 m s-1 

 

33. fmÜáhla ;=< P1 mSvkfha yd T1 WIaKFjfha mßmQ¾K jdhqjla we;’ jdhq wKqj, iïmQ¾K pd,l Yla;sh 
ksh;j mj;ska mßÈ tys we;s jdhq wKq .Kk fo.=K lrkq ,efí’ fmÜáfha kj mSvkh yd WIaKFjh 
P2yd T2kï”  

 (1) P2 = P1 ; T2 = T1     (2) P2 = P1 ; T2 = 
2

1
T

    (3) P2 = 2 P1 ; T2 = T1  

 (4) P2 = 2 P1 ; T2 = 
2

1
T

    (5) P2 = 
2

1
P

; T2 = 
2

1
T

  

 

34. È. l yd yrialv j¾.M,h A jk fyd¢ka wjqrk ,o oKavl tla fl<jrla yqud,h iuÕ iam¾Yj ;nd 
we;’ oKafâ wfkla fl<jßka muKla mßirhg ;dmh ydks fõ’ wkjr; wjia:dj t<öfuka miq tys 
´kEu yrialvla yryd ;;amrhg .,dhk ;dm m%udKh Q fõ’ Q jeä l< yelafla  

 (A) A jeä lsÍfuks’         (B) l jeä lsÍfuks’  
 (C) mßir WIaKFjh jeä lsÍfuks’    (D) mßir WIaKFjhwvq lsÍfuks’ 
 by; l%shdud¾. w;ßka  
 (1) A yd B muKla i;H fõ’       (2) B yd D muKla i;H fõ’  
 (3) B yd C muKla i;H fõ’       (4) A yd D muKla i;H fõ’  
 (5) A yd C muKla i;H fõ’  

 

35. 10 m s-1  l m%fõ.hlska m%fCIamkh lrk ,o jia;=jl ;sria mrdih 5 m la ùu i|yd m%fCIamkh l< 
yels fldaKhka úh yelafla 

 (1) 70°,20°    (2) 30°,60°   (3) 45°,45°   (4) 55°,35°  (5) 15°,75° 

36. jia;=j A ys ;nd we;s wkaùCIhl igykla rEmfha ±lafõ’ wjfk; u.ska idok A 
ys m%;sìïnh B ys we;s fõ’ foiy fe hkq ms<sfj<ska wjfkf;a iy Wmfkf;a 

kdNsÿrj,a fõ’ my; ljr m%ldY$m%ldYh ksjerÈ fõ o@ 
 

 (A) fo g jvd AO l=vd fõ’  

 (B) fe g jvd BE l=vd fõ’ 

 (C) B ys we;sjk m%;sìïnh ;d;aúl fõ’  
 (1)(A)  muKla i;H fõ’       (2)(C) muKla i;H fõ’    

 (3) (A) iy (B)  muKla i;H fõ’    (4) (B)  iy (C) muKla i;H fõ’   

 (5) (A), (B) iy (C) ish,a, i;H fõ’  
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37. .%yf,dalhl mDIaGh wdikakfha pkaøsldjl wdj¾: ld,h T fõ’ .%yf,dalfha uOHkH >kFjh ρ kï” 

T .=Ks;h iudk jkafka 

 (1) 
G

2
   (2) G     (3) 

2

G
   (4)

3

G
   (5)

G

3
 

 

38. tlu øjHfhka idok ,o iudk È. yd yrialv iys; oËq ;=kla iïnkaO lr we;’ 
tajdfha fl<jrj,a rEmfha ±lafjk mßÈ 0°C yd 90°C WIaKFjj, mj;ajdf.k we;’ 
túg oËq iïnkaOjk ikaêfha WIaKFjh úh yelafla  

 

 (1) 45 °C   (2) 30 °C   (3) 20°C   (4) 25°C   (5) 60°C  

 

39. tll ialkaOh m ne.ska jk l+[a[ wdldrfha l=Üá folla rEmfha ±lafjk 
mßÈ iqug ;sria mDIaGhla u; ;nd we;’ moaO;sh u; F ;sria n,hla fhdojd 
we;s w;r tu.ska moaO;sh ksh; FjrKhlska p,kh fõ’ θ = 45°  kï” l=Üá 
fol tlsfkl ,siaid fkdhk mßÈ fhÈh yels Wmßu n,h fldmuK o@ 
^l=Üá fol w;r uqyqK; iqug nj i,lkak& 

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

 

40. ir, wkaùËhl úYd,l n,h M, tys kdNs ÿr f ys mriamrh iu. fjkia ùu jvd;a u fyd¢ka ksrEmKh 
lrkqfha my; ljr m%ia;drfhka o@ 

 

 

 

 

 

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

 

41. i| uOHkH wrh R jk lCIhla Tiafia iEu Èk 27.3 lg u jrla mDÓúh jgd mßN%uKh fõ’ wrh 
30
R

jk lCIhl .uka lrk pkaøsldjl wdj¾: ld,h ^wdikak jYfhka& flduK o@ ( 55030 ..  ) 

 (1)  4 hr   (2)22 hr   (3)68 hr    (4)260 days   (5)4500 days 

 

42. S1iy S2 f.da, folla tlu f,dayfhka ;kd we;s w;r tlu u;=msg ksudjla we;’ S1 f.da,h S2 fuka 
;=ka.=Khl ialkaOhlska hqla; fõ’ f.da, folu tlu WIaKFjhlg r;a lr we;s w;r tlsfklska 
fjkalr ;nd we;’ S2 g idfmaCIj S1 ys wdrïNl isis,k YS>%;dj úh yelafla  

 (1) 
3

1
    (2) 

3

1

  

 (3) 3     (4) 
3 3     (5)  

 

43. ;dmúµq;a hq.auh iïnkaOfhka my; ±lafjk ljrla wi;H fõ o@ 
 (1) th tlsfklg fjkia ikakdhl folla u.ska idod we;’  
 (2) tys ;dmñ;sl .=Kh jkafka ikaê fol w;r we;sjk ú’.d’n’ h hs’  
 (3) Bg úYd, ;dm Odß;djla we;’  
 (4) Bg ùÿre riÈh WIaKFjudkhg jvd úYd, mrdihla we;’  
 (5) ;dmñ;sl .=Kfha úp,kh f¾Çh nj ie,lsh fkdyel’  
 

3

1

3

1








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44. A iy B .,aleg folla Wia f.dvke.s,a,la uqÿfka isg w;yßkqq ,efí’ A ksoyia lsÍfuka t0 ld,hlg 
miqj B ksoyia lrkq ,efí’ ^fuu t0 ld,h A fmd<jg ,Õd úug .;jk ld,hg jvd l=vd nj i,lkak’& 
A iy B .,aleg fol w;r ÿr d ld,h t iuÕ fjkiajk wdldrh ksrEmKh lrk m%ia;drh my; tajd 
w;ßka f;darkak’  

 

 

 

 

 

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

 

45. ksh; ixLHd; m%Njhla 20 m s-1l fõ.hlska .uka lrhs’ th ksYap, ksÍCIlfhla miq lr .sh úg Tyqg 
wefik ixLHd; w;r wkqmd;h jkafka  ^jd;fha èjks fõ.h = 340 m s-1& 

 (1) 9 : 8   (2) 10 : 9    (3) 11 : 9   (4) 11:8   (5) 8:7 

 

46. ,Sgrfha ma,dial=jl hï riÈh m%udKhla we;’ WIaKFjh fjkiajk úg ma,dial=fõ we;s jd; mßudj 
ksh;j mj;sk nj fidhd .kakd ,§’ ma,dial=fõ we;s riÈh mßudj úh yelafla ‘ ^ùÿrej, f¾Çh 
m%idrK;dj =9 x 10-6 °C-1riÈhj, mßud m%idrK;dj =l.8 x 10-4 °C-1& 

 (1)  150 cm3   (2) 225 cm3   (3) 300 cm3 (4) 450 cm3 (5) 500 cm3 

 

47.  (A) rEmh u.ska pl%Sh l%shdj,shla ksrEmKh lrhs’ tys P-V fjki ksrEmKh lrk m%ia;drh f;darkak’ 
 
 
 
 
 
 
 
 
 
 
 

 

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

 

48. (A) rEmfha fmkajd we;s mßÈ” mqoa.,fhla ysia is,skavrdldr 
n÷kl by< .eÜg Tiafia n,d isák úg n÷k m;=f,a fl<jr 
hka;ñka fmfka’ wei tu ia:dkfha u ;nd .ksñka j¾;kdxlh 
n jQ meyeÈ,s øjhla n÷fka .eÜg olajd mqrjk ,§’ túg (B) 
rEmfha fmkajd we;s mßÈ m;=f,a yßueo we;s l=vd i,l=Kla 
Tyqg o¾YKh fõ’ Ndckfha Wi fokq ,nkafka  

 

 (1)
2

2

1

1

n

n
R




  (2) 

2

2

4

14

n

n
R




  (3)

2

2

4

41

n

n
R




  (4) 

14

4
2

2





n

n
R   (5) 

2

2

4

14

n

n
R




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49. lef;dav lsrK foda,fkaCIhl ;srhu; tlu ixLHd;hla iys; ;rx. folla o¾YKh jk wkaou rEmfha 
olajd we;’ Y=Kh úNj msysàu rEmfha ol=Kq miska olajd we;’ pek, foflka u tlu mßudKhla 
olajkafka kï” ;rx. fofla l,d fjki wdikak jYfhka úh yelafla  

 

 

 

 

 

 

 

 

 

 

 

 (1) 30°    (2) 45°    (3) 60°    (4) 90°   (5) 120° 

 

50. ialkaOh m jQ taldldr oïje,la rEmfha olajd we;s mßÈ tlu ;sria uÜgfï msysá A yd B wdOdrl folla 
w;r iïnkaO lr we;’ A yd B wdOdrl wi, § oïje, ;sri iuÕ rEmfha mßÈ fldaKhla idokafka 
kï” fl<jf¾ § oïjef,a wd;;sh fidhkak’  

 

 

 

 

 

 (1) 
2

mg
   (2) 

sin2

mg
   (3) 

cos

mg
   (4) 

tan2

mg
  (5) 

cos2

mg
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  A – fldgi jHqy.; rpkd 
 m%Yak 4 gu ms<s;=re imhkak' 
 ta i|yd oS we;s wjldYh muKla Ndú;d lrkak' 
B – fldgi rpkd 
 f;dard.;a m%Yak y;rlg muKla ms<s;=re imhkak' kshñ; ld,h wjidkfha A fldgi yd B fldgi 

mÍCIljrhdg Ndr fokak' 
 

A fldgi ^jHqy.; rpkd& 
 

01.  ùÿre uQähla yd lsr, uQähla Ndú;fhka ùÿrej, yd lsr,j, >k;aj fiùu i|yd Tng my; i|yka 
WmlrK imhd we;' 

 l=vd nxl=jla" c,h iys; nªkla iy kQ,a lene,a,la 

a) (i) ùÿre uQäfhys >k;ajh ks¾Kh lsßu i|yd Tn .kakd mdGdxl fudkjdo@ tajd 𝑚1yd 𝑚2 f,i 
kï lrkak' 

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

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

  (ii) c,fha >k;ajh 𝜌𝑤 hehs Wml,amkh lr by; Tn ,nd.;a mdGdxl ixfla; weiqßka ùÿre 
uQäfha >k;ajh io`yd m%ldYkhla ,nd.kak' 

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

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

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

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

  (iii) by; m%ldYkh ,nd .eksu i|yd Tn fhdod .;a fN!;sl úoHd uQ,O¾uh ,shd th i|yka 
lrkak' 

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

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

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

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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b. (i) lsr, uQäfha >k;ajh fiùu i|yd Tn .kq ,nk wu;r mdGdxl fudkjdo@ 

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

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

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

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

  (ii) lsr, uQäfha >k;ajh i|yd m%ldYkhla Tn ,nd.;a mdGdxl weiqßka olajkak' 

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

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

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

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

c. (i) Tng uOHidr idïm,hla imhd we;s w;r"tla wu;r mdGdxlhla ,nd .ekSfuka tys >k;ajh 
;SrKh l< yelsh' tu mdGdxlh l=ulao@ 

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

  (ii) Tn uq,ska l< mÍCIKj,§ ,nd.;a mdGdxlj,ska wod, tajd by; mdGdxlh fhdod .ksñka 
uOHidrj, >k;ajh ks¾Kh lsÍu i|yd iólrKhla ,shkak' 

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

d. fuu mÍCIKj,§ ksjerÈ m%;sM, ,nd.ekSu i|yd Tn fh¥ mQ¾fjdamdhka folla i|yka lrkak' 

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

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

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

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

02.  my; n,hkaf.ka hq;a ldp ;=kla Tng imhd we;' 

   (1) + 6.25 D 

   (2) - 12.50 D 

   (3) + 5.00 D 

a. tla tla ldphl rEm igyka my;ska we| Bg my;ska ldàiSh ,l=Kq iïuq;shg wkqj tajdfha kdNsh 
ÿr ,shd olajkak' 

     (1)         (2)     (3) 

 

 

 

   𝑓1 = ..............................  𝑓2 = ..............................  𝑓3 = .............................. 
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  b. tu ldphg m%Odk wCIhg iudka;rj m;kh jk wdf,dal lsrKhl j¾;s; lsrKfha .uka ud¾.h 
w£kak' 

  (1)         

     

 

    

  

 

  (2)     

 

 

 

 

 

  (3) 

  

 

 

 

 

 

 c. fuys + 6.25𝐷 jk ldph iy − 12.5 𝐷 jk ldph Ndú;d lr úIalïNh 4 cm jk iudka;r wdf,dal 
loïnhlska mgq iudka;r wdf,dal loïnhla ,nd .ekSug YsIHfhl=g yelsúh' 

  (i) Tyq ldp fol ;nk wdldrh rEmhlska olajd lsrK igykla w£kak' 
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  (ii) ldp fol w;r mr;rh fldmuKo@ 

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

  (iii) mgq wdf,dal loïnfha úIalïNh fldmuKo@ 

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

 d. bkamiq YsIHd +5𝐷 ldph Wmfk; f,i iy ;j;a ldphla fhdodf.k fldaKsl úYd,kh 10 jQ 
idudkH iSreudrefõ mj;sk kCI;% ÿf¾laIhla idod.kakd ,§' 

  (i) Tyq fhdod.;a wfkla ldpfha j¾.h l=ulao@ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (ii) tu ldpfha n,h vfhdamag¾ lSho@        '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (iii) ÿf¾CIfha È. fldmuKo@   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 e. fuu ÿf¾CIfhka wkka;fha we;s jia;=jla ksÍCIKh lrk úg wei lrd meñfKk wdf,dal lsrK 
foll .uka ud¾.h w£kak' 

 

 

 

 

 

 

 

 

 f. wCIsj,h msysgkafka Wmfkf;a isg fldmuK ÿrlska o@  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

03.  ixLHd;h fkdokakd fok ,o iriq,l ixLHd;h fiùu i|yd rEmfha oelafjk mßÈ èjks udk wegjqula 
iy ixLHd;h okakd P, Q, R, S iriq,a 4 la imhd we;'    

 

 

 

 

 

(i) wegjqfï A, B, C, D, E iy F fldgia yªkd .kak'   

  A ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   D '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  B ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   E '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  C ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   F ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
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 (ii) my; oelafjk rEmfha B ysiska oelafjkafka kdo l< iriq,l hï fudfyd;l tla oe;a;la lïmkh 
jk ÈYdjhs' ol=Kq oe;a; lïmkh jk ÈYdj ,l=Kq lrkak'   

 

 

 

 

 

 

 (iii)  tu fudfydf;a iriqf,a ñg Èf.a iïfm%aIKh jkafka l=uk j¾.fha ;rx.hlao@ 

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

 (iv)  iriq,a y;f¾  ixLHd;h 512. 𝐻𝑧, 256 𝐻𝑧, 420 𝐻𝑧, 326 𝐻𝑧 fõ' P, Q, R iy S iriq,a yªkd .kak'  

 

 

 

 

 

 

  P ''''''''''''''''''''''''''''''''    Q ''''''''''''''''''''''''''''''''   

 

  R ''''''''''''''''''''''''''''''''   S '''''''''''''''''''''''''''''''' 

 

 

 (v) èjks udk lïìfha fláu wkqkdo È.la i|yd Tn f;dard .kakd iriq, l=ulao@ 

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

 (vi) fok ,o iriq,la i|yd uQ,sl wkqkdo È. 𝐿 kï tys ;rx. wdhduh 𝜆  i|yd m%ldYkhla ,shkak'  

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

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

 (vii) ;ka;=j Èf.a ;rx. m%fõ.h 𝑉 i|yd m%ldYkhla Ndrfha ialkaOh 𝑀 ;ka;=fõ talSh È.l ialkaOh 
𝑚 iy .=re;ajc ;ajrKh 𝑔 weiqßka ,shkak' 

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

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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 (viii)  ixLHd;h 𝑓 iy 𝐿 w;r iïnkaO;djhla ,nd.kak' 
 

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

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

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

 

 (ix) iajdh;a; úp,H 
1

𝑓
 f,i f.k m%ia;drhla ,eîug iqÿiq mßÈ by; iólrKh ilia lrkak' 

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

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

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

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

 

 (x) ixLHd;h fkdokakd iriqf,a ixLHd;h fiùu i|yd m%ia;drfhka ,nd .kakd o;a;h l=ulao@  

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

 

04.  yrialv j¾.M,h 𝐴 jk taldldr f,day oKavl ;dm ikakdhl;djh 𝑘 fiùu i|yd my; rEmfha olajd 
we;s wdldrfha ieleiaula Ndú;d l, yel' oKafâ 𝐴 fl<jr 1000𝐶 ys mj;ajd .kq ,nk w;r 𝐵 fl<jr 
Èhjk whsia ;=< ;nd we;' oKav fyd£ka wjqrd we;s w;r" tys úIalïNh 𝑑 yd È. ℓ fõ' 

 

 

 

 

 

 

 a. A fl<jr 1000𝐶 ys ksh; WIaK;ajhl mj;ajd .kakd wdldrh by; wegjquys we| fmkajkak' 

 b. oKav ;=<ska ;dmh .,d hdfï YS.%;dj (
𝑄

𝑡
)i|yd m%ldYkhla ,shd olajkak' 

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

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

 c. ;dm ikakdhl;djh (𝑘) fiùu i|yd by; m%ldYkhg wkqj 
𝑄

𝑡
 fidhd .; hq;=h' th ,nd .kafka 

flfiao@ 
 
  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

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

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

 



fuu m%Yak m;% ish¨u fi!LHdrCIs; l%ufõo wkq.ukh lrñka fi!LH wud;HdxYfha ks¾foaY wkqj uqøKh" melÜ lsÍu yd fnodyeÍu isÿlr we;' 

 

7 
 

 d. fuys§ mdGdxl ,nd .; hq;af;a oKav hï úfYaI ;;a;ajhlg ,Õd ùfuka miqjh' 

  (i) tu ;;a;ajh l=ulao@ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (ii) th yªkd .kafka flfiao@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

 

  (iii) tu ;;a;ajh we;sùug fya;=j meyeÈ,s lrkak'  

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

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

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

 e. fuu mÍCIKfha§ whsia Èhùfï YS.%;dj 0.05𝑔 𝑠−1nj ks¾Kh lrk ,§' 𝑑 = 4𝑐𝑚,   ℓ = 25 𝑐𝑚 yd 
whsiaj, ú,hkfha úYsIaG .=ma; ;dmh 𝐿 = 3𝑥105 𝐽 𝑘𝑔−1kï 𝑘 fidhkak' 

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

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

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

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

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

 

 f. rn¾ oKavla i|yd by; mÍCIKh isÿ l< yelso@ myokak' 

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

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

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

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

   

 g.  

 

 

  by; olajd w;s i¾jiu udk iys; fjkia f,day j¾. follska idok ,o ixhqla; oKafvys ;dm 
ikakdhl;d 𝑘𝑥 yd 𝑘𝑦 fõ' fuys 𝑘𝑥 >  𝑘𝑦 fofl,jr WIaK;ajhka by; (a) mßÈu fõ' 

  (i) 𝑥 yd 𝑦 w;r ueÈ ikaêfha WIaK;ajh 𝜃1 jk w;r" oKafâ fofl,jr WIaK;aj yqjudre l< 
úg ikaaaêfha WIaK;ajh 𝜃2 fõ' 𝜃1 yd  𝜃2 ys úYd,;aj ikaikaokh lrkak'  

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

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

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

       '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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  (ii) by; (g) wjia:djg wod,j oKav Èf.a WIaK;ajh (𝜃) úp,kh jk wdldrh m%ia:dr .; lrkak' 
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m<uq jdr mÍCIKh - 2020 
fN!;sl úoHdj II fldgi - 13 fY%aKsh 

B fldgi ^rpkd& 
( g = 10 N kg-1  nj i<lkak') 

 
 

 

 m%Yak y;rlg muKla ms<s;=re imhkak' 

05. my; § we;s fþoh lshjd wid we;s m%Yak j,g ms<s;=re imhkak' 

 iajNdúl Yla;s m%Nj lSmhla mej;=k;a j¾;udkfha ñksid nyq, jYfhka Ndú;hg .kq ,nkafka .,a 
w`.=re" LKsc f;,a yd jdhq jeks fmdis, bkaOk u.ska ,nd .kakd ridhksl Yla;shhs' fuu fmdis, bkaOk 
Ndú;hg .;a miq tajd kej; we;sùula isÿfkdjk w;r" oekg mßfNdachk lrkq ,nk iS>%;djhg wkqj 
j¾I 2035 muK jk úg f,dalfha ish¿ fmdis, ksê Ndú;hg f.k wjika jkq we;' tneúka kqÿre 
wkd.;fha§ uqyqK§ug isÿjk W.% Yla;s w¾nqohg ms<shï msKsi úl,am Yla;s m%Nj ms<sn|j mÍCIK lghq;= 
isÿ l< hq;=fõ' 

 úl,am Yla;s m%Nj iïnkaOfhka mÍCIK isÿlsÍfï§ my; i|yka lreKq ms<sn|j i,ld ne,sh hq;=hs' 

 1' m%Nj" È.= ld,hla ;siafia Ndú;hg .; yels ùu' 
 2' Ndú;fha§ mßir ¥IK m%Yak we;sjkafka o hk j. 
 3' myiqfjka Yla;s n,d.dr bÈlsÍug yels ùu' 
 4' Yla;s mßKduh wd¾Ól jYfhka ,dNodhS l%shdj,shla ùu' 
 iq<x fï wdldrh Ndú;g .; yels úl,am Yla;s m%Njhla jk w;r iq<x Yla;sh Ndú;fha§ by; i|yka 

lr we;s lreKq jvd M,odhS f,i fhdojd .; yelshs' iq<x fuda,a wdOdrfhka iq<x Yla;sh mßfNdackhg 
.ekSfï b;sidyh wE; w;S;h olajd Èj hhs' <sx j,ska c,h fmdïm lsÍu i|yd iy OdkH flàu i|yd 
w;S;fha § iq<x Yla;sh Ndú;d l< njg idCIs we;' l%s'j' 650 § m¾ishdfõ iq<x fuda,a Ndú;hg .;a nj 
b;sydifha i|yka fõ' 

 iQ¾h Yla;sh fmd<jg m;kh ùfï§ jdhq f.da,fha WKqiqu jeäfõ' id.r u;=msg yd f.dvìï u;=msg 
mj;sk jd; ia:r fjkia WIaK;aj j,g m;aùu ksid jd; msvk fjkila we;s jk w;r tys m%;sM,hla 
f,i jd;h iq<x f,i .e,Su isÿfõ' 

 iq<x i;= pd,l Yla;sh iq<x fuda,a iy Odrd ckl u.ska úoHq;a Yla;sh njg fmr<kq ,nhs' iq<x fuda,a 
j, Ndú;d lrk iq<x fm;s l=¿Kq j, uqÿfka iúlr we;' idudkHfhka iq<f.a fõ.h wkqj fuu fm;s 
úkdähg jg 20 isg 50 w;r jQ iS>%;djhlska N+uKh fõ' iq<x fm;s" .shr moaO;shla yryd má u.ska Odrd 
ckl j,g iïnkaO lr we;' iq<x fm;s we;=<;a fldgi g¾nhsk f,i yªkajkq ,nk w;r fïjd 
foj¾.hls' tl j¾.hlg ;sria N%uK wCIo wfkla j¾.hg isria N%uK wlaIo mj;s' fuu g¾nhsk 
foj¾.fhau iq<x fm;s isria ;,fha N%uKh fõ' 

 ;sria N%uK wCI iys; iq<x fuda,a j, ^1&  rEmfha mßÈ Odrd cklh l=¿fka by< iúlr we;s w;r ndysr 
m%Njhla u.ska fuda, l%shd;aul lr iq<x Yla;sh ,nd f.k úoHq;a Yla;sh njg mßj¾;kh flf¾' fuh 
wjdishls' rEmh ^2& ys olajd we;af;a isria N%uK wCI iys; iq<x fuda,l wdlD;shls' fïjdfha Odrd cklh 
iúlr we;af;a l=¿K mduq,hs' ´kEu ÈYdjlska meñfKk iq<x u.ska fuda, l%shdlrúh yelsùu fuu fuda, 
úfYaIfha mj;sk úfYaI jdishhs' 
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 iq<x fm;s j, m%udKh iy iq<x fm;s ilid we;s Wi wkqj iq<x fuda, u.ska Wmoúh yels úoHq;a Yla;s 
m%udKh ;SrKh fõ' iq<f.a Yla;sh u.ska iq<x fuda, u.ska Wlyd .kq ,nk iS>%;djh 

𝑃 =  
1

2
𝜋𝑟2𝜌𝑣3  hk iólrKfhka ,nd .; yel' 

 fuys 𝑟 hkq iq<x fm;a;l È.o" 𝜌 hkq jd;fha >k;ajh o" 𝑣 hkq iq<f.a idudkH fõ.ho fõ' fndfyda 
iq<x fuda,a ilia lr we;af;a iq<f.a fõ.h 21 𝑘𝑚 ℎ−1 yd 97 𝑘𝑚 ℎ−1 w;r jQ w.hka ;=< muKla l%shd 
lrk mßÈ fõ' jeä iq<x fõ. mj;sk wjia:dj,§ iq<x fuda,a j, wdrCIdj i|yd iq<x fm;s N%uKh ùu 
iajhxl%Sh f,i wek isà' 

  (i) úl,am Yla;s m%Nj i|yd WodyrK 3 la i|yka lrkak' 

 (ii) Yla;s m%Nj fhdod .ksñka wjidkfha úÿ,s Yla;sh njg mßj¾;kh lrkq ,nkafka l=uk Yla;s 
m%fNaohlao@ 

 (iii) úl,am Yla;s m%Nj Ndú;hg .ekSfï§ ie,ls,su;a úh hq;= lreKq ;=kla i|yka lrkak' 

 (iv) iq<x we;sùfï hdka;%Kh l=ulao@ 

 (v) iq<x fuda,la u.ska úÿ,s Yla;sh ckkh flfrkafka flfiao@ 

 (vi) iq<x fuda,l iq<x fm;s N%uKh jk idudkH fldaKsl m%fõ.h fldmuKo@ 

 (vii) iq<x fuda,lska ckkh jk úÿ,ss Yla;s m%udKh rod mj;sk idOl fudkjdo@ 

 (viii) a) ;sria wCI iys; iq<x fuda,a j, mj;sk úfYaI wjdish l=ulao@ tjeks ;;a;ajhla we;sjkafka 
wehs@ 

   b) isria wCI iys; iq<x fuda,aj, fuu wjdish u.yrjd f.k we;af;a flfiao@ 

 (ix)  a) iq<x ksh; 𝑣 m%fõ.hslka hï ÈYdjla Tiafia yuk wjia:djl tall jdhq mßudjl pd,l 
Yla;sh i|yd m%ldYkhla ,shkak' jd;fha >k;ajh 𝜌 f,i .kak' 

   b) tkhska by; fþofha i|yka 𝑝 =
1

2
𝜌𝜋 𝑟 𝑣32  iólrKh f.dvk.kak' 

   c) ;sria wCIhla iys; iq<x fud,l iq<x fm;s j, wjiaÓÓ >Q¾Kh 5000 𝑘𝑔𝑚2 fõ' fuu idudkH 
iS>%;djhka m%uKh fjñka mj;sk wjia:djl iq<x yeóu k;rùu ksid úkdä 2 l ld,hl§ 
th ksYap,;djhg m;aúh' iq<x fm;s j, N%uKhg tfrysj mj;sk m%;sfrdaë jHdj¾;h 
fldmuKo@ 

 

06. a. (i) ;dm.;sl úoHdfõ m<uq kshuh ixfla;d;aul m%ldYkhlska ,shd olajd ish¿ mo yÿkajkak'  

  (ii) by; m%ldYkh fhdod .ksñka my; l%shdj,sSka fláfhka meyeÈ,s lrkak' 
   1&' ifudaIaK l%shdj,sh 
   2& iaÓr;dmS l%shdj,sh 
   3& ksh; mßud l%shdj,sh 

   (iii) by; (ii) ys i|yka moaO;sh ;=< ksh; mSvk l%shdj,shla isÿjk wjia:djl lrkq ,nk ld¾hh 
i|yd m%ldYkhla ,shd fhdod.;a ixfla; yªkajkak' tu l%shdj,sh 𝑃 –  𝑉 jl%hlska ksrEmKh 
lr tu.ska ld¾hh .Kkh lrk wdldrh i|yka lrkak' 

 

 b. 1000𝐶  ys WIaK;ajfhys yd 1.01𝑥105 𝑃𝑎 mSvkfha mj;sk yqud,h 0.5 𝑘𝑔 la tu WIak;ajfhys yd 
mSvkfha mj;sk c,h njg m;ajk l%shdj,sh i,lkak' yqud,fha >k;ajh 1.67 𝑘𝑔𝑚−3 o c,fha 
>k;ajh 1000 𝑘𝑔𝑚−3 o c,fha jdIamSlrKfha úYsIaG .=ma; ;dmh 2.26𝑥106 𝐽𝑘𝑔−1 o fõ kï" 

  (i) yqjudre jk ;dm m%udKh fidhkak' 

  (ii) isÿflfrk ld¾hh m%udKh .Kkh lrkak' th moaO;sh u.skao ke;skï moaO;sh u;o hkak 
i|yka lrkak' 

   (iii) yqud,h c,h njg >KSNjkh ùfï§ isÿjk wNHka;r Yla;s fjki fidhkak' th l=uk 
l%shdjla i|yd jehfõo@ 
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 c. mßmQ¾K jdhqjla pl%Sh l%shdj,shlg ,lajk 
wdldrh my; 𝑃 –  𝑉 jl%h ksrEmkh lrhs' 

 
 
 
 
 
 

  fuys 𝐵 →  𝐶 l%shdj,sh wdikak jYfhka ifudaIaK ;;a;aj hgf;a isÿjk nj i,lkak' moaO;sh ;=< 
jdhq ujq, 0.75 la wvx.= fõ' 

 

  (i) 𝐴 →  𝐵 yd 𝐶 →  𝐴 l%shdj,s yªkajkak' 

  (ii) A yd B wjia:dj,§ jdhqfõ WIaK;aj fidhkak' 

   (iii) C ys § jdhqj ,nd .kakd mßudj (𝑉2) fidhkak' 

  (iv) jdhqj u.ska lrk iM, ld¾hh m%udKh .Kkh lrkak' 

  (v) tla pl%Sh l%shdj,shl§ isÿjk wNHka;r Yla;s fjki fldmuKo@ 

  (vi) yqjudre jQ ;dm m%udKh ^tla pl%hla ;=<& fidhkak' 
 
   

07. a. N+ ia:djr pkaøsldjl l,dj¾;h (T) fldmuKo@ th ;;amrj,ska m%ldY lrkak' 

 b. mDÓúh jgd N+ ia:djr pJøsldjg ;sìh yels lCIfha ;%sudK rEmhla w£kak' N+f.da,Sh W;=r" ol=K 
iy iul;,h meyeÈ,sj i,l=Kq lrkak' 

 c. (i) mDÓúfha ialkaOh 𝑀 o" mDÓú flaJøfha isg 𝑟 ÿßka jQ ialkaOh 𝑚 jQ pkaøsldjla w;r we;sjk 
wfkHdakH .=re;ajdl¾IK n,h i|yd m%ldYkhla ,shkak' tys 𝐺 hk ksh;h l=ulao@ 

  (ii) wrh 𝑟 jQ jD;a;dldr lCIhl 𝜔 ksh; fldaKsl m%fõ.fhka p,kh jk 𝑚 ialkaOfhka hq;= 
pJøsldjla u; l%shdlrk flaJødNsidÍ n,h i|yd m%ldYkhla ,shkak' 

   (iii) rdYSkaf.a iqmreÿ ixfla; weiqßka N+ ia:djr pJøsldjl lCIfha wrh 𝑟 = (
𝐺𝑀𝑇2

4𝜋2
)

1

3
 nj 

fmkajkak' 

  (iv) mDÓú mDIaGh u;§ .=re;ajc ;ajrKh 𝑔 iy mDÓúfha wrh 𝑅 kï 𝐺𝑀 = 2𝑔𝑅 nj fmkajkak' 

  (v) 𝑔 = 10𝑁𝑘𝑔−1, 𝑅 = 6.4𝑥106𝑚 , 𝜋2 = 10 kï N+ ia:djr pJøsldjl lCIfha wrh 𝑟 ys w.h 
fidhkak' 

 d. (i) N+ ia:djr pJøsldjla ixksfõok lghq;= i|yd fhdod.kafka flfiao@ 

   (ii) tjeks pJøsld 3 la tu llaIfha iumdo ;%sfldaKl YS¾Ij, we;akï tu pJøsld folla w;r ÿr 
fidhkak' 

  (iii) tu ÿr úoHq;a pqïNl ;rx.hlg .uka lsÍug .;jk ld,h .Kkh lrkak'  

   (𝐶 = 3 𝑥 108𝑚𝑠−1)  
 
08. mdr oDYH udOH folla ;=<ska wdf,dal lsrKhla .ukalrk úg tu wdf,dal lsrKh j¾;kh jk 

wjia:djla i,lkak' 

 a. (i) j¾;k kshu ,shd olajkak' 

  (ii) wdf,dalfha m%fõ.h weiqßka .yk udOHh iy úr, udOHh meyeÈ,s lrkak' 

   (iii) úr, udOHhl isg .yk udOHhlg wdf,dal lsrKhla .uka lsÍfï§ tu wdf,dal ;rx.fha 
fõ.h" ;rx.fha wdhduh iy ixLHd;h flfia fjkiafõo@ 

 b. A yd B mdroDYH udOH folla ie,l+úg A udOHhg idfmaCIj B udOHfha j¾;k wxlh 1'6 fõ' A 
udOH ;=, § wdf,dalfha fõ.h 2.2𝑥108𝑚𝑠−1 fõ kï B udOH ;=<§ wdf,dalfha fõ.h fidhkak' 



fuu m%Yak m;% ish¨u fi!LHdrCIs; l%ufõo wkq.ukh lrñka fi!LH wud;HdxYfha ks¾foaY wkqj uqøKh" melÜ lsÍu yd fnodyeÍu isÿlr we;' 

 

12 
 

 c. (i) m%siauhla ;=<ska .uka lrk wdf,dal lsrKhla wju wm.uk wjia:dfõ mj;sk úg m%siauh yryd 
wdf,dal lsrKfha .uka ud¾.h w£kak' 

  (ii) m%siauh idod we;s udOHfha ksrfmaCI j¾;k wCIh 𝑛𝑔 o m%siauh ;nd we;s udOHfha ksrfmaCI 

j¾;k wxlh 𝑛𝑊 o kï j¾;l fldaKh A jk m%siauhla i|yd wju wm.uk fldaKh D kï 
D i|yd m%ldYkhla by; rdYSka weiqfrka ,nd .kak' 

   (iii) 𝑛𝑔 =  
3

2
 o"  𝑛𝑤 =  

4

3
  o" 𝐴 = 600  o kï by; ,nd.;a m%ldYkh weiqßka D ys w.h .Kkh 

lrkak' 
   
 
09' (A) fyda (B)  fldgia foflka f;dard.;a tla fldgilg muKla ms<s;=re imhkak' 

 A. (a) m%;súreoaO úoHq;a wdfrdamK we;s isria iudka;r 
;yvq folla 1.2𝑚 mr;rhlska ßla;hl ;nd 
we;' ;yvq fol w;r úNj wka;rh 9000𝑉 fõ' 

ialkaOh 5𝑥10−5𝑘𝑔 jQ mßjrKh lrk ,o 
wdfrdams; l=vd f.da,hla" ieye,a¨ mßjdrl 
;x;=lska wp, wdOdrlhl t,ajd we;' f.da,h 
;yvq fol w;r fCIa;%fha iu;=,s;;j we;af;a 
;x;=j isri iuÕ 50wdk;jk mßÈh 

   i) ;x;=fõ wd;;sh 

   ii) ;yvq fol w;r úoHq;a fCIa;%fha ;Sj%;djh E 

    iii) f.da,h u; l%shdlrk iaÓ;s úoHq;a n,h  

   iv) f.da,fha wdfrdamKh .Kkh lrkak' 
 
 

  (b). oeka ;yvq fol ;sriaj ;nd" ;yvq fol w;r úoHq;a fCIa;%h 

   1) 𝐸 isriaj by<g we;s úg" 

   2) 𝐸 isriaj my<g we;súg" 

   f.da,h  wj,ïn È. 1 𝑚 jk ir, wj,ïnhla fia foda,kh fõ kï ld,j¾;hka i|yd 
m%ldYk ,shkak' w.hka wdfoaY lrkak' iq¿ lsÍu wjYH fkdfõ' 

 

B. (a) fvdma,¾ wdprh hkq l=ulao@  

 (b) ;sria Rcq ud¾.hl isriaj 𝑑 ÿrla by<ska .=jka 
hdkhla 𝑉 taldldr m%fõ.hlska ud¾.hg iudka;rj 
mshdirlrhs' .=jkahdkfhka kef.k Yíofha 
ixLHd;h 𝑓 h' ta w;r ud¾.h jQfha fudag¾ r:hl 
𝑢 m%fõ.fhka .ukalrhs' jd;fha Ojks m%fõ.h 𝐶 
h' jd;h ksi,j mj;S' 

 

  rEmfha mßÈ fudag¾ r:h 𝐿 msysgqfõ we;s wjia:dfõ§  𝐿𝑁 = 𝑥, 𝑀𝐿̂𝑁 =  𝜃 fõ' 
 

  (i) fudg¾ r:fha 𝐿𝑀 ÈYdjg we;s m%fõ. ixrplh l=ulao@ 

  (ii) .=jka hdkfha 𝐿𝑀 ÈYdjg we;s m%fõ. ixrplh l=ulao@ 

  (iii). fudag¾ r:fha ßheÿreg idfmaCIj 𝐿𝑀 f¾Ldj Èf.a èjks m%fõ.h i|yd m%ldYkhla ,shkak' 

  (iv). .=jka kshuqjdg idfmaCIj jd;fha èjks m%fõ.h ^𝐿𝑀 f¾Ldj Èf.a& i|yd m%ldYkhla ,shkak' 
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  (v). .=jka hdkh ,CIh èjks m%Njfhla hehs ie,l=úg thska ksl=;ajk èjks ;rx. fmruqKqj, 
yevh l=ulao@ 

  (vi). .=jka hdkh ksi,j mej;=fka kï" ksl=;alrk ;rx. j, ;rx. wdhduh 𝜆 i|yd m%ldYkhla 
,shkak' 

  (vii). .=jka hdkfha p,s;h ksid ksl=;alrk ;rx. j, wdhduh  𝜆  fjkia fjhs' th le,Uqk ;rx. 

wdhduhhs' le,Uqk ;rx. wdhduh 𝜆/ i|yd m%ldYkhla ,shkak' 

  (viii). fudag¾ r:fha ßheÿreg oefkk oDYH ixLHd;h 𝑓/ i|yd m%ldYkhla 𝑓, 𝑐, 𝑢, 𝑣 iy 𝜙 weiqßka 
,nd.kak' 

   

  (ix). 𝑓1 i|yd ,nd.;a m%ldYkh 𝑓, 𝑐, 𝑢, 𝑣, 𝑑 iy 𝑥 weiqßka ,shkak' 

  (x). 𝑥 = 0     jk úg 𝑓1  iy 𝑓 w;r iïnkaOh ,shkak' 
   

  (xi). 𝑥     iuÕ iiok úg 𝑑 b;d úYd,kï" 

    
𝑓1

𝑓
=  

1+
𝑢𝑥

𝑑𝑐

1+ 
𝑣𝑥

𝑑𝑐

 nj wfmdaykh lrkak' 
   

 
10' (A) fyda (B)  fldgia foflka f;dard.;a tla fldgilg muKla ms<s;=re imhkak' 

 A. (i) lsishï WmlrKhla yryd 200𝑠 la ;=<oS 6.0𝐴 l Odrdjla .,d .sfha kï my; tajd .Kkh 
lrkak' 

   1) fuu ld,h ;=< WmlrKfha tla ia:dkhla yryd .,d .sh wdfrdamK m%udKh 

   2) fuu ld,h ;=< WmlrKfha tla ia:dkhla yryd .,d .sh bf,lafg%dak .Kk    

  (ii). my; ^1& rEmfha oelafjk mßm:h fhdod f.k we;af;a n,anhl 𝐼  −  𝑉 ,dCIkslh wOHhkh 
lsßugh' tu ,dCIKslh ^2& rEmfha oelafõ' 

 
 
 
 
 
 
 
 
 

 

   1) fjda,aÜógrhla yd weógrhla mdGdxl ,nd.ekSu i|yd iÿiq mßÈ Ndú;d lrk ,§' by; 
^1& rEmfha msgm;a lrf.k fjda,aÜógrh yd weógrh thg iqÿiq mßÈ iïnkao lr.kakd 
whqre we| fmkajkak' 

   2) n,anh 12.0𝑉 l úNj wka;rhla hgf;a idudkH mßÈ oe,ajQfha kï my; tajd .Kkh 
lrkak' 

     a) n,anfha m%;sfrdaOh 

    b) n,anhg imhk ,o CIu;djh 

    c) n,anh yryd úNj wka;rh 6.0𝑉 jk úg n,anfha m%;sfrdaOh .Kkh lrkak' 

    d) by; (c) ys m%;sfrdaOh (a) ys m%;sfrdaOhg jvd wvq ùug fya;= i|yka lrkak' 

    e) n,anfha m%;sfrdaOh tys fofl<jr ùNj wka;rh iuÕ úp,kh jk whqre oelaùug 
m%ia;drhla w£kak' 

    f) fuu mÍCIKh i|yd 1Ω, 10Ω, 100Ω, 1000Ω fjda,aÜógr Ndú;d l< yel' fya;= 
olajñka Tn fuu mÍCIKh i|yd Ndú;d lrkafka l=uk fjda,aÜógrh o@  
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  (iii). my; mßm:fha oelafjk mßÈ È. 120𝑐𝑚 yd wrh 
0.55𝑚𝑚 jk 𝑋𝑌 taldldr lïìhla wNHka;r 
m%;sfrdaOh 0.70Ω yd ú'.d'n' 3.0𝑉 jk fldaIhla iuÕ 
fY%aKs.;j iïnkao fldg we;'  

 

   1) lïìh idod we;s øjHfha m%;sfrdaë;dj 1.1 𝑥 10−6Ω𝑚 
kï 𝑋𝑌 lïìfha m%;sfrdaOh 1.4Ω nj fmkajkak' 

   2) 𝑋𝑌 ys tall È.lg úNj wka;rh .Kkh lrkak' 

   3) my; rEmfha oelafjk mßÈ wNHka;r m%;sfrdaOh 0.50Ω yd ú'.d'n' 1.5 𝑉jk 𝐶 fldaIh 
by; mßm:hg iïnkaO fldg we;' 

 
 
 
 
 
 
 
 
     
 

    𝑋𝑌 lïìh osf.a ´kEu ,CIHhlg iSreudrel< yels iïnkaOlh (𝐽) f.k hd yelsh' 

    a) wdrïNfha§ 𝐽 h;=r 𝑌 fl<jrg iïnkaO lrk ,§' fuúg 𝑋𝑌 w;r úNj wka;rh 𝐶 
fldaIh w;r fhdokq ,enQ úNj wka;rh yd iu fõ' by; mßm:fhau 𝐶 fldaIfhka 
Odrdj .,k ÈYdj B ysila wdOdrfhka fmkajkak' 

    b) 𝐶 fldaIh ;=<ska Odrdjla fkd.e,Sug 𝐽 h;=r 𝑋𝑌 lïìh u; ;eìh hq;= msysàu ks¾Kh 
lrkak' 

    c) by; (b) ys§ fidhd .;a msysàu 𝑌 fl<jrg wdikakj msysàu i|yd mßm:fha isÿ l< 
hq;= fjkialï fhdackd lrkak'  

 
 

 B. (i)  

 

 

 

 

 

  rEmfha mßÈ 𝑚 = 2 𝑘𝑔 ialkaOfhla we;s frdaohl wrh 40 𝑐𝑚 la jk w;r th ksoyfia 
30 𝑟𝑎𝑑𝑠−1 fldaKsl m%fõYfhka oCIKdj¾;j N%uKh fõ' ^2& rEmfha mßÈ ldnka fldgila 
^tys frdaoh foig we;s fmfofia wrh frdaofha wrhg iudk fõ'& frdaoh yd iam¾Y ù 𝐹0 
n,hlska frdaoh wßh f,i ;,a ¨lrkq ,nhs' 

 

   1) tu n,h we;sùu ksid frdaofha fldaKsl m%fõ.h l%ufhka wvqjk wkaou th u; l%shdlrk 
n, meyeÈ,sj ,l=Kq lr úia;r lrkak' 

   2) frdaoh t;eka isg jg 10 la m%uKh ù k;r jQfha kï" tys fldaKsl ukaokfha úYd,;ajh 
fidhkak' ^𝜋 = 3 f,i i,lkak& 

    3) 𝜇𝑘 = 0.5 ^frdaoh yd ldnka fldgi w;r& kï" 𝐹0 n,fha úYd,;ajh fidhkak' 
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  (ii). by; ixisoaêhu Ndú;d lr p,kh jk jdykhl frdaoj, N%uK fõ.h wvq lsÍu fdya jdykh 
uq¿uKskau k;r lsÍu i|yd ;sßx. ;eá (Disk Brake) Ndú;d lrkq ,nhs' ;sßx. ;eá i|yd 
Ndú;d lrkq ,nk ;eá idudkHfhka jd;a;=l< hläka idod we;s w;r" ^tajdfha úYsIaG ;dm 
Odß;dj 4.6 𝑥 102 𝐽 𝑘𝑔−1𝐾−1 o øjdxlh 12000𝐶 o fõ'& my; rEmfha mßÈ tu ;sßx. ;eá" 
frdaoh yd wCIh iïnkao fl<jf¾ mj;sk jD;a;dldr N%uK ;yvqjg (Rotor) n,hla we;s l< 
yels mßÈ msiagkh iïnkao lr we;' fuu msiagkh yd ;sßx. ;eá iïnkaO ù we;s fldgi 
;sßx. le,smrh Brake Caliper) kñka ye`Èkafõ'  

   ;sßx. mev,h ;o lsÍfuka ;sßx. i|yd Ndú;d lrk f;,a (Brake Oil) ;=<ska mSvkh 
iïfm%aYKh ù ,efnk n,fhka ;sßx. ;eá welai,fha jD;a;dldr N%uK ;yvq iuÕ iam¾Y 
ùu yryd by; ^1& fldgfia mßÈ fokq ,nk >¾IK n,h u.ska frdaofha N%uK fõ.h wvq 
lsÍu fyda k;r lsÍu fyda isÿfõ' 

 

 

 

 

 

 

 

 

   fujeks ;sßx. moaO;shla we;s jdykhl ialkaOh 2 𝑥 103𝐾𝑔 jk w;r th 20 𝑚𝑠−1 fõ.fhka 
.uka lrñka ;sìh§ ;sßx. fhdokq ,eîh' t;eka isg ;;amr 4 l ld,hlg miq r:h uq¿uKskau 
k;r úh' 

   by; úia;rh lshjd my; m%Yakj,g ms<s;=re imhkak' 
 

   1) tu ld,h ;=< r:fha ydks jQ uq¿ W;a;drK pd,l Yla;sh fidhkak' ̂ r:fha frdaoj, N%uK 
pd,l Yla;s fldgi fkdi<ld yßkak& 

   2) r:fha ukaokfha úYd,;ajh fidhkak' 

   3) th ;sßx. fh§fuka wk;=rej k;r ùu olajd .uka l< ÿr fidhkak' 

   4) r:fha ydks jQ pd,l Yla;sh ;sßx. ;eá welai,fha jD;a;dldr ;yvq yd iam¾Y ùu ksid 
we;sjk >¾IK n,hg tfrysj lrk ,o ld¾hhg jeh jQfha hehs i,ld tla frdaohl tla 
;sßx. ;eáhlska  muKla >¾IK n,hg tfrysj isÿl< ld¾hh .Kkh lrkak' ^;sßx. 
fh§u frdao y;rgu isÿfõ hehs i,lkak'& 

   5) fuu ld, iSudj ;=< frdaoh oi j;djla N%uKh ù k;r jkafka kï o ;sßx. ;eá u.ska 
we;slrk uOHhl >¾IK n,hg welai,fha flaJøfha isg ÿr 1 3⁄  𝑚 la kï" 𝜋 = 3 la 
f,i f.k ta u; we;sjk uOHhl >¾IK n,h fidhkak' 

   6) ;sßx. ;eá yd welai,fha jD;a;dldr ;yvqj w;r pd,l >¾IK ix.=Klh 𝜇𝑘 = 0.5 kï" 
øj -  mSvk moaO;sh u.ska ;sßx. ;eáu; we;slrk n,h fidhkak' 
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