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Wmfoia: 
 fuu m%YaK m;%h msgq 10 lska hqla; jk w;r m%YaK 50 lska iukaú; fõ’   
 ish¿ u m%YaKj,g ms<s;=re imhkak’ .  
 ms<s;=re m;%fha wod< ia:dkfha Tfí úNd. wxlh ,shkak’   

 iEu m%YaKhla (1), (2), (3), (4), (5)u jYffhka jQ jrK mylska iukaú; fõ’ ta w;ßka 
ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;dard Bg wod< jrKh ms<s;=re m;%fha l;srhla u.ska 
i,l=Kq lrkak’  

>kl hka;% Ndú;hg bv fokq fkd,efí'   

(g = 10 m s
-2

) 

 

 (1) N m (2) N m kg-1 (3) N kg m-1 (4) N m2 kg-2 (5) N kg2 m-22 

2. —jia;=jla mQ¾K jYfhka ;r,hl .s,S we;s úg tys mßudjg iudk ;r, mßudjla 

úia;dmkh lrhs'˜ fuh 

 ^1&  bms¨ï kshuhhsz   ^2& wdlsñãia uQ,O¾uhhsz ^3& meial,af.a uQ,O¾uhhs'  

 ^4& jerÈ marhldYhls'  ^5& ksjerÈ jqj;a by; lsisjla fkdfõ'  

3.  my; ljrla iïu; wdlD;shg wkqj uQ,sl wxY=jla fkdjkafka o@ 

 (1) bf,lafg%dakh   (2) fmdisfg%dakh   (3) f*dafgdakh   

 (4) ófidakh     (5) f,mafgdakh  

4.  rEmfha oelafjk mßÈ iqÿ wdf,dal lsrKhla c,-jd; 

w;=re uqyqK; u; m;s; fõ' fld< wdf,dalh muKla 

fuys § wjê j¾;khg ,la fõ' fuys § jd;hg 

ks¾.ukh jk wdf,dalh iukaú; jk j¾K jkafka 

 (1) ly” ;eô,s” r;=   

 (2) oï” bf.da” ks,a   

 (3) fld< yer ish¿u j¾K  

 (4)  r;= muKs’     

 (5) ish¿u j¾K’ 

5. m%ldY fldaIhl m%ldY ixfõ§ f,dayh u;g talj¾K wdf,dal loïnhla m;kh fõ' 

loïnfha ;Sj%;dj fkdfjkiaj mj;skafka kï" wdf,dal loïnfha ixLhd;h (f)  iuÕ 

(I) m%ldY Odrdfõ úp,kh ksjerÈj olajk m%ia;drh fï w;ßka l=ula o@ ^m%ldY ixfõ§ 

f,dayfha foay,s ixLHd;h f0 fõ’& 

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

 

13 

13 2024 

2024 

iqÿ 

jd;h fld< 

c,h 

1. .=re;ajdl¾YK ksh;h G ys jHq;amkak taallh jkafka'   
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6. mßKdulhl l%shdj iïnkaOfhka my; ±lafjk m%ldY i,ld n,kak’   

 (A)  mßKdulh úµq;a pqïnl fm%arK uQ,O¾uhg wkqj l%shd lrhs’     

 (B) m%;Hdj¾: Odrdjl fjda,aàh;djh fuka u ixLHd;hg mßKdulhla u.ska fjkia 

l< yel’    

 (C) mßmQ¾K mßKdulhl ld¾hCIu;dj 100% ls’   

 by; m%ldY w;ßka    

(1)  (A) muKla i;H fõ’   (2) (B) muKla i;H fõ’   

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

 (5) (A), (B) සහ (C) hk ish,a,u i;H fõ’   

7. moaO;shl úNj Yla;sfha;a pd,l Yla;sfha;a tl;=j ixiaaÓ;sl jkafka  

(1) jia;=j u; ndysr n,hl fkdmj;sk wjia:djl § muKs’ 

(2) jia;=j ixjD;a; m:hl p,s; jk wjia:djl § muKs’ 

(3) ndysr iïm%hla; n,hla u.ska lrk ld¾hh m%udKh Y=kH jk wjia:djl § muKs’ 

(4) iEu úg u’    

(5) by; lsisjla i;H fkdfõ’   

8. úµq;a n, f¾Ldj, jvd;a ksjerÈ jHdma;sh olajk rEm igyk l=ula o@  

  

 

 

 

                     (1)                                     (2)                                     (3)  

 

 

 

 

                          (4)                                       (5) 

9. taldldr pqïnl fCIa;%hla ;=< we;s Odrdj .,k ikakdhlhl ;ks mqvqjla u; we;sjk 

jHdj¾:h r¹ mj;skafka  

(1) pqïnl i%dj >k;ajh” Odrdj” mqvqfõ j¾.M,h iy mqvqj iy pqïnl fCIa;%h w;r 

fldaKh u; muKs’  

(2) pqïnl i%dj >k;ajh” Odrdj iy mqvqfõ j¾.M,h u; muKs’  

(3) pqïnl i%dj >k;ajh” Odrdj iy pqïnl lafIa;%h iy mqvqj w;r fldaKh u; mu‚' 

(4) pqïnl i%dj >k;ajh”Odrdj iy ikakdhlfha È. u; mu‚' 

(5) pqïnl i%dj >k;ajh iy mqvqfõ j¾.M,h u; muKs’  

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

(A) iaÓ;s úoHq;a fm%rKh u.ska wdfrdamkh l< yelafla mßjdrl mu‚'  

 (B) iaÓ;s úoHq;a   fm%rKh u.ska wdfrdamkh lsÍug kï jia;=j N+.; l< hq;=h' 

 (C) iaÓ;s úoHq;a fm%rKh u.ska jia;=jla wdfrdamkh l< yelafla RK f,i mu‚ 
 by; m%ldY w;ßka  

 (1)  A muKla i;H fõ' (2) B 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 hk ish,a, i;H fõ' 
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11. X-lsrK új¾;kh Ndú; l< yelafla 

 (1) l=vd wxY=j, b;d meyeÈ,s rEm ,nd .ekSu i|yd' 

 (2) wdydr øjHj, úIîc iy nelaàßhd yrKh lsÍu i|yd'  

 (3) f,day k<j, we;s isÿre iy m¿ÿùï y÷kd .ekSu i|yd'  

 (4) L‚c iy fm%daàk jeks tajdfha oe,sia ieliqu ms<sn|j oek.ekSu i|yd'  

 (5) úYajfha jhi oek.ekSu i|yd'  

12. È. l
1 
yd l

2 
jk A

 
iy B oËq follg iudk yrialv j¾.M, we;s w;r tajdfha ;dm 

ikakdhl;djhka ms<sfj,ska K
1 
iy K

2 
fõ’ tajd tlla miqmi wfkl iïnkaO lr ksoyia 

fl<jrj,a w;r ksh; WIaKFj wka;rhla mj;ajd .kq ,efí’ moaO;sh fyd¢ka wjqrd 
we;s kï” wkjr; wjia:dfõ fok ,o ld,hla ;=< A yd B oËq fol yryd .,d.sh ;dm 

m%udKhka w;r wkqmd;h    

 (1) 
2

2

1

1 :
l

K

l

K
 (2) 

1

2

2

1 :
l

K

l

K
 (3) Kl : K2  (4) l1 : l2 (5) 1: 1 

13. È. L yd ialkaOh M jk ir, wj,ïnhl ixLHd;h f fõ' fuu ixLHd;h 2f olajd jeä 

lsÍug  

 (1) tys È. 4L olajd jeä l< hq;=h'   (2) tys È. 2L olajd jeä l< hq;=h'  

 (3) tys È. 
2

L

 
olajd wvq l< hq;=h'   (4) tys È. 

4

L

 
olajd wvq l< hq;=h'  

 (5) tys ialkaOh 
4

M
olajd wvq l< hq;=h' 

14. fyda,a wdprKh iïnkaOfhka my; oelafjk m%ldY i,ld n,kak'  

 (A)  fyda,a fjda,aàh;djh" Odrdjg ,ïnl f,i fhdok ,o pqïnl lafIa;% ;Sj%;djhg 

iudkqmd;sl fõ' 

 (B) f,dayයක wdfrdamk jdylj, j¾.h oek .ekSu i|yd fyda,a wdprKh fhdod .; 

yels h' 

 (C)  pqïnl lafIa;%h yd Odrdj tlsfklg ,ïnl jk úg fyda,a fjda,aàh;djh Y=kH 

fõ'  

  by; m%ldY w;ßka  

(1) (A) muKla i;H fõ'   (2) (B) 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) muKla i;H fõ' 

15. a , b iy c ffoYsl ;=kla a + b + c = 0  jk mßÈ fõ’ tajdfha úYd,;aj a , b iy c f,i 

±laúh yel’ fuu ffoYsl iïnkaOfhka my; ljrla i;H úh yels o@ 

(A) a2 + b2 = c2    (B) a + b = c    (C) |a – b| = r   

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

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

16.  ;rx. fmruqKq iïnkaOfhka my; ioyka lreKq i,ld n,kak' 

 (A) m%Njhlska ksl=;ajk ;rx. ish,af,a u l,dfjka iudk jk ,laIH hdlsÍfuka 

,efnk cHdñ;sl rEm igyka ;rx. fmruqK kï fõ'   

 (B) ;rx. m%pdrKh jkafka ;rx. fmruqKqj,g ,ïNljhs'   

 (C) ,laISh wdf,dal m%Njhla ksid we;s jk ;rx. fmruqKq f.da,dldr fõ' 

 ñka ksjerÈ jkafka" 

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

 (4)  (A)  yd (C) muKs'     (5) (B)  yd (C) muKs'         
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17.  fmd<fõ ^ E & mDIaGh u; msysá P ,laIHhla 

yd if|a ^M& mDGh u; msysŹ ,laIHhla 

hdlrk PQ f¾Ldjla rEmfha oelafõ' PQ 

f¾Ldj Tiafia .=re;ajdl¾IK úNjh 

fjkiajk wkaou jvd;a fyd¢ka ksrEmKh 

lrk m%ia;drh my; tajd w;ßka ljrla o@ 

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

18. kHIaÀl m%;sl%shd lsysmhla my; oelafõ'  

  (I) He  Li  H  Be 4
2

6
3

1
1

9
4   

  (II) n  He  H  H 1
0

4
2

3
1

2
1   

 (III) n3  Br   La n   U 1
0

85
35

148
57

1
0

235
92   

 tu m%;sl%shd iïnkaOfhka my; ljr m%ldYh$m%ldY i;H fõ o@ 

 (A) (I) m%;sl%shdj -laIh ùuls'  

 (B) (II) m%;sl%shdj kHIaÀl úLKavkhls' 

 (C) (III) m%;sl%shdj odu m%;sl%shdjls' 

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

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

19. È. Rcq ikakdhlhla rEmfha oelafjk wldrhg kjd we;' ta 

;=,ska I Odrdjla .,d hhs' § we;s jD;a;dldr mqvqfõ wrh r fõ' 

mqvqj flakaøfha pqïnl lafIa;% ;Sj%;dj úh yelafla   

 (1)  





 

π
μ 1

1
2

0

r

I
lvodish ;=,g  (2)  






 

π
μ 1

1
2

0

r

I
lvodisfhka msg;g   

 (3) 





 

π
μ 1

1
2

0

r

I
lvodish ;=,g  (4)  






 

π
μ 1

1
2

0

r

I
lvodisfhka msg;g   

 (5) Y=kHhs' 

20. my; ljrla u.ska j¾K wfm%arKh isÿ fkdfõ o@ 

(A)  W;a;, ldp   

(B) wj;, ldp    

(C) m%siau  

(D) ;, o¾mK  

 (1)   (C) muKs’   (2)  (D) muKs’  (3)  (C) yd (D) muKs’  

 (4)  (A),  (B) yd  (C) muKs’ (5)  (A), (B) yd   (C) hk ish,a,   
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21. kCI;% ÿf¾CIhl idudkH iSreudrej iïnkaOfhka my; ljrla i;H fõ o@ 

 (A) wjfkf;a kdNs ;,h u; m<uq m%;sìïnh iEfoa’  

 (B) m<uq m%;sìïnh ;d;aúl hál=re fõ’  

 (C) wjfkf;a kdNs ÿr Wmfkf;a tu w.hg jvd úYd, fõ’  

 by; m%ldY w;ßka i;H jkafka  

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

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

22.  èjks fõ.h iïnkaOfhka my; ±lafjk m%ldY i,ld n,kak’  

 (A) ksh; WIaK;ajhl § th ´kEu udOHhl >k;ajh jeä jk úg wvq fõ’  

  (B) udOHh ksh; mSvkhl mj;ajd .;a úg th WIaK;ajh jeä jk úg jeä fõ’  

 (C) èjks fõ.h èjks ;rx. ixLHd;fhka iajdh;a; fõ’  
  by; m%ldY w;ßka  

 (1)  (A) muKla i;H fõ’    (2)  (B) muKla i;H fõ’     

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

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

23. ;¾lk oajdr iïnkaOfhka my; ljr m%ldYhla i;H fkdfõ o@ 

  (1)  AND oajdrfha m%;sodkh by< jkafka tys ish¿u m%odk by< kï muKs’ 

 (2)   NOT oajdrh u.ska tys m%odkfha m%;sf,dauh ,nd fohs’   

 (3)  NOR oajdrh my< m%;sodkhla ,nd fokafka tys m%odkhka ish,a, by< jQ úg muKs’ 

  (4)  XOR oajdrh my< m%;sodkhla ,nd fokafka tys m%odkhka fol u iudk jQ úg 

muKs’  

 (5)  NAND oajdrh my< m%;sodkhla ,nd fokafka tys ish¿u m%odk by< kï muKs’   

24. ;r,hla k<hl mgq ia:dkhla yryd .uka lrk úg tys  

(1) m%fõ.h iy mSvkh wvq fõ’     

(2) m%fõ.h iy mSvkh jeä fõ’   

(3) m%fõ.h wvq jk w;r mSvkh jeä fõ’  

(4) m%fõ.h jeä jk w;r mSvkh wvq fõ’ 

(5) m%fõ.h iy mSvkh fkdfjkiaj mj;S’   

25. taldldr frdaohla ;sria fmd<jla u; ,siaiSulska f;drj fmr<S hhs’ 

tys ialkaO flkaøfha m%fõ.h v fõ’ tys flakaøh yryd hk ;sria 

f¾Ldjla u; mßêfha msysá P ,CIHhl CIKsl m%fõ.h jkafka  

 (1) v (2)
2

v
  (3) v  (4) 2 v.  (5) Y=kHhs’  

26. ;dmOdß;dj CA jk A jia;=jl wdrïNl WIaK;ajh TA jk w;r th B jia;=jla iuÕ 

;dmc iam¾Yfha we;’ B ys ;dm Odß;dj CB jk w;r tys wdrïNl WIaKFjh TB fõ’ 
fuu moaO;sh ;dmc f,i tal,s; lr we;’  wjia:d úm¾hdihla isÿ fkdjkafka kï” 
moaO;sfha ;dmciu;=,s; WIaK;ajh jkafka 

 (1) 
BA

BBAA

CC

TCTC




   (2)
BA

BBAA

CC

TCTC




 (3) 
BA

BBAA

CC

TCTC




 

 

(4) 
BA

BA

TT

CC




   (5) 
BA

BA

TT

CC




 

13 f Y%aK sh       f N!; sl  úoHdj  - 1
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+6V 
6V 

0 V 

RB 

B 

C 

E 

60 
Q 

 
P 

S R 

l v 

27. Odrd ,dNh 90 la jQ g%dkaisiagrhlska idok ,o idudkH 

j¾Ol mßm:hla rEmfha ±lafõ’ th idudkH mßÈ 3 mA 

l ix.%dyl Odrdjla yd  VBE = +0.7 V hgf;a l%shd;aul 

fõ’ mdou m%;sfrdaOh RB ys w.h fldmuK o@ 

 (1)128 k (2)159 k 

 (3)144 k (4)176 k 

 (5) 199 k 

28. ixLHd;h 500 Hz jk ;rx.hl m%fõ.h 360 m s-1fõ’  fuu ;rx.fha l,d fjki 60° 
la jk ,CIH folla w;r flá u ÿr jkafka 

 (1)1.2 cm  (2)12 cm (3) 120 cm  (4)7 cm (5)70 cm 

29. ñY%K l%uh u.ska f,dayhl úYsIaG ;dm Odß;dj fiùfï mÍCIKhl § YsIHfhla 

iïu; w.hg jvd jeä w.hla ,nd .kakd ,§’ Bg fya;=j f,i Tyq my; meyeÈ,s lsÍï 

bÈßm;a lrk ,§’  

 (A) f,dayh le,ß ógrhg udre lsÍug fmr ;dmh ydks ùu’ 

  (B) f,dayfha wdrïNl WIaK;ajh   ksjerÈ w.hg jvd jeä w.la lshjdf.k we;’  

 (C) le,ßógrh ksjerÈ f,i mßjrKh lr fkdue;s ksid mßirh iuÕ ;dmh yqjudre 

ù we;’ 

 by; m%ldY w;ßka   

  (1) (A) muKla ms<s.; yel’     (2) (B) muKla ms<s.; yel’    

(3) (A) iy (B) muKla ms<s.; yel’    (4) (B) iy (C) muKla ms<s.; yel’     

 (5) (A),  (B) iy (C) ish,a, ms<s.; yel’      

30. rEmfha ±lafjk mßÈ È. l jk f,day oKavla PQ mS,a,g 

60 la wdk; fõ’ th taldldr pqïnl fCIa;%hlg ,ïnl 

PQ yd RS ;sria iudka;r mS,s folla Tiafia rEmfha 

olajd we;s ÈYdjg p,s; fõ’ pqïnl i%dj >k;ajh  B yd 

oKafâ m%fõ.h v kï” oKafâ fm%aß; úµQ;A .dul n,h 
jkafka  

 (1) 
2

Blv
. (2) Blv. (3)

3

2Blv
.  (4)

2

3Blv
. (5)

3

Blv
. 

31. m%;sfrdaO 5 la rEmfha ±lafjk mßÈ iïnkaO 

lr we;’ ;s;a bß u.ska olajd we;s mßÈ ;j;a 

tjeksu m%;sfrdaO folla iïnkaO l< úg” 

moaO;sh A iy B fofl,jr iul m%;sfrdaOh 

fldmuK fjkia fõ o@ iEu m%;sfrdaOhl u m%;sfrdaOh R fõ’  

 (1) 3R (2)  2R  (3)  R (4)  
2

R
  (5)

3

R

 
 

 

 

 

 

 

A 

B 
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32. ixLHd;h 50 Hz jk ksYaÑ; Wmßu fjda,aàh;djhla iys; m%;Hdj¾; iemhqulg L 

oÕrhla iïnkaO lr we;’ rEmfha ±lafjk mßÈ foda,fkaCIhlg (oscilloscope) 

iïnkaO lr we;s fjk;a M oÕrhla L wi, ;nd we;’ túg foda,fkaCIh ihskdldr 
;rx.hla tys ;srh u; olajhs’ fuu 
oÕr fol bkamiqj mßkdulhla i|yd 

Ndú;d l< yels uDÿ hlv uOHhla jgd 

T;kq ,efí’ foda,fkaCI mßudKh 

fjkia fkdlf<a kï” túg my; ljr 

fjkialï n,dfmdfrd;a;= úh yels o@ 

  ;rx.fha úia;drh  ;srfha Èiajk  

     ;rx. fmruqKq .Kk       

 (1) jeä fõ’   jeä fõ’   

 (2) jeä fõ    fjkia fkdfõ’   

 (3) fjkia fkdfõ’ wvq fõ’ 

 (4) wvq fõ’    fjkia fkdfõ’  

 (5) fjkia fkdfõ’    fjkia fkdfõ’    

33. WIaK;ajh È.gu jeä fjñka mj;sk øjhla u; ma,diaála fnda,hla mdfjñka mj;s’ 
øjfha m%idrKh;a iuÕ mdfjk fnda,h u; we;sjk Wvql=re f;rmqu 

 (1) fkdfjkiaj mj;S’    (2) jeä fõ’   

 (3) wvq fõ’      (4) uq,skau wvq ù kej; jeä fõ’     

 (5) øjfha >k;ajh yd mßud m%idrK;dj fkdue;sj ksYaÑ;j m%ldY l< fkdyel’    

34. iíueÍkhl fidakd¾  (Sound Navigation And Ranging) WmlrKhla iú lr we;’ 
tu.ska iíueÍkh wjg we;s p,kh jk jia;+ka ms<sn|j wkdjrKh lr .; yel’ bka 

42 kHz l ixLHd;hla iys; w;sèjks ;rx. ksl=;a lrhs’ iíueÍkh ksYap,j we;s 

wjia:djl”  fg%dfmfvda kñka ye¢kafjk Èh hg l%shd;aul jk ñihs,hla 200 m s-1 l 

fõ.hlska iíueÍkh foig we§ ths’ c,fha § èjks m%fõ.h 1400 m s-1 kï” 
ñihs,fhka mrdj¾;kh jk w;sèjks ;rx. fidakd¾ WmlrKhg kej; ,efnk 

ixLHd;h fldmuK o@  

 (1) 36 kHz (2) 42 kHz (3) 48 kHz (4) 56 kHz (5) 64kHz 

35. kdNs ÿr 20 cm la jk W;a;, ldphl isg 100 cm la ÿßka Wi 3.0 cm jk jia;=jla ;nd 

we;’ idok m%;sìïnh  

 (1) Wvql=re yd jia;=jg jvd l=vd fõ’   (2) hál=re yd jia;=jg jvd l=vd fõ’    
 (3) hál=re yd jvd úYd, fõ’    (4) Wvql=re yd jia;=jg jvd úYd, fõ’    
 (5) Wvql=re yd jia;=jg iudk fõ’   
 

36. rEmfha ±lafjk Odjlhd 24.2 m l 

ÿrlska hq;a tu ndOlh ;rKh lsßug 

ierfia’ ksremøs;j th ;rKh lsÍug 
kï Tyq ,nd .; hq;= fõ.h fidhkak’ 
fudag¾ nhsisl,fha udk iy jd; m%;sfrdaAOh fkdi<ld yeßh yel’   

 (1) 16.3 m s-1 (2) 22 m s-1 (3) 25m s-1 (4) 28m s-1 (5) 30m s-1 

37. 27 °C we;s jdhq ialkaOhl ;=Idr wxlh 22 °C fõ’ 22 °C §  yd 27 °C § c,fha ix;Dma; 

jdIam mSvk ms<sfj<ska 12.6  mm yd 17.5 mm fõ’ fuys idfmaCI wd¾ø;djh jkafka  

 (1) 82 % (2)72%  (3) 62% (4) 52%  (5) 42% 
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38. m%siauhla u.ska wdf,dal lsrKhla wju wm.ukhg ,la lrk wjia:djl 

 (A) m;k fldaKh yd ks¾.; fldaKh iudk fõ’  
 (B) j¾;k lsrKh m%siau mdohg iEu úgu iudka;r fõ’  
 (C) j¾;k lsrKh m%siau fldaKh jgd iuñ;sl fõ’  
 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) (A) iy (B)  muKla i;H fõ’  

39. negßhla iïnkaOfhka my; ±lafjk l=ula i;Hfõ o@ 

(A) negßhl úµq;a .dul n,h tys w.% w;r mej;sh yels Wmßu úNj wka;rhhs’  

(B) úh<s fldaIhla l,la Ndú;fha § tys wNHka;r m%;sfrdaOh jeä fõ’  

(C) ndysr m%;sfrdaaOh Wmßu jk úg negßhl m%;sodk CIu;djh o Wmßu fõ’    

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

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

40. f.da,dldr inka nqnq̈  foll wrhka 40 mm yd 60 mm fõ’ tajd tla fmdÿ uqyqK;la 
mj;ajd .kakd mßÈ tlsfkl we,S hhs’ fmdÿ uqyqK; yer wfkla iEu ia:dkhl u 

f.da,j, wrhhka o f.da,j, wNHka;r mSvk yd WIaK;ajho fkdfjkiaj mj;skafka 

kï fmdÿ uqyqKf;a wrh úh yelafla   

 (1) 40 mm. (2) 50 mm. (3) 60 mm. (4) 120 mm. (5) 240 mm. 

41. ´ñl fkdjk ikakdhlhla yryd fjda,aàh;djh Odrdj iuÕ fjkiajk wkaou rEmfha 

±lafõ’ fjda,aàh;djh 1.0 V isg 2.0 V olajd jeä jk 

úg tys m%;sfrdaOfha isÿjk fjki fldmuK o@ 

 (1) 0.25  lska wvq fõ’   

 (2) 0.25 . lska jeä fõ’   

 (3) 1.50 . lska wvq fõ’   

 (4) 0.60 . lska jeä fõ’ 

 (5) 0.60 . lska wvq fõ’   

42.  rEmfha ±lafjk mßÈ øj folla iys; Wia n÷kl by< isg l=vd 

f.da,hla ksoyia lrkq ,efí’ n÷fka by< we;s øjfha ÿi%dú;djh η1 

jk w;r my< øjfha th η2(<η1) fõ’ fnda,h m;=,g ,Õdjk f;la 

tys m%fõ.h v fjkiajk wkaou jvd;a fyd¢ka ksrEmKh lrk 

m%ia;drh ñka l=ula o@ øj j, .eUqr” fnda,hg tys wdka; m%fõ.h 

,Õd lr .ekSug m%udKj;a nj;a tys >k;ajh øj fofla u 

>k;ajhg jvd jeä nj; Wml,amkh lrkak’  

 

             

(1)             (2)               (3)                  (4)                  (5) 
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43. Odß;%lhl Odß;dj 1 F fõ’ my; ljr ks.ukhla fï iïnkaOfhka i;H fõ o@ 

 (A) thg 1 V fjda,aàh;djhla hgf;a 1 C l wdfrdamKhla .nvd lr .; yel’  

 (B) th 1 C l wdfrdamKhla ,nd §fuka 1 J l úµq;a Yla;shla .nvd l< yel’ 

 (C) 1 A l ksh; Odrdjla ,nd Èh yels kï” 1 s l ld,hl § th iïmQ¾Kfhka 

wdfrdamKh l< yel’  

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

 (4) (B) iy (C)  (5) (A), (B)   iy (C) ish,a,’ 

44. ;o fmd<jla u;g w;yßk ,o rn¾ fnda,hla lsysmjrla fmd,d mkS’ my; ljr 

m%ia;drhla u.ska tys ;ajrKh a ld,h t iuÕ fjkiajk whqre jvd;a fyd¢ka 

ksrEmKh lrhs o@   

  

 

 

 

 

                    (1)                                          (2)                            (3) 

  

 

 

 

 

                          (4)                                      (5) 

45. iudk È.ska hq;a tlu f,dayfhka idok ,o X yd Y lïì folla iudk wd;;Skag ,la 

lr we;’ X ys úYalïnh Y ys tu w.fhka wvls’ X lïìfha .nvd ù we;s m%;Hdia;;d 

úNj Yla;sh Y ys tu w.hg ork wkqmd;h jkafka  

 (1) 1 : 1. (2) 1 : 2.  (3) 1 : 4. (4) 2 : 1. (5) 4 : 1. 

46. ksh; m%;sfrdaO ;=kla yd r úp,H m%;sfrdaOhla rEmfha ±lafjk 

mßÈ wNHka;r m%;sfrdaOh fkd.sKsh yels jQ” úµq;a .dul n,h 

E jQ negßhlg iïnkaO lr we;’ X hkq r m%;sfrdaOfha w.h 

fjkia l< yels jk f,i tyd fuyd l< yels i¾mk h;=rls’ 

r ys w.h Y=kHfha isg b;d úYd, w.hla olajd fjkia l< 

yels nj i,lkak’  

 A iy B w;r úNj wka;rh (VAB)  r iuÕ fjkiajk wkaou jvd;a fyd¢ka olajkq ,nk 

m%ia;drh l=ula o@ 

 

 

 

 

 

                             (1)                                          (2)                               (3)  

 

 

 

 

                            (4)                                           (5) 

13 f Y%aK sh       f N!; sl  úoHdj  - 1
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47. rEmfha olajd we;af;a ÿkakla u.ska l%shd;aul jk fodr w.=,ls’ D fldgiska fodfrys 

yrialvdla olajd we;s w;r L fldgi w.=, fõ’ A hkq w.=, tys p,s;h wdrïN lrk 

msysàuhs’ fuu hdka;%Kh m%udKj;a f,i iafkaykh lr 

we;s w;r >¾IKh fkdi,ld yeßh yel’ w.=, we;=<g 

;,a¨ lr tla jru w;yßkq ,efí’ iïmQ¾K p,s;h mqrd 
u ÿkak tys m%;Hdia; iSudj ;=< mj;S’  

 my; ±lafjk ljr m%ia;drhla w.=f,a ;ajrKh a tys 

p,s; jQ ÿr x iuÕ úp,kh olajkafka o@ 

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

48. jd;fha èjks fõ.h 345 m s-1 jk ia:dkhl§ jh,ska ;;la 391 Hz l ixLHd;hlg  

iqiqr lrk ,§’ jdolhd fï wjia:dfõ 391 Hz l iriq,la o jh,ska ;; iuÕ yËjñka 

kq.eiqï ,nd fkdfok nj ;yjqre lr .kS’ jdolhd fuu jh,Sk ;; jd;fha èjks 

m%fõ.h 360 m s-1 la jk ia:dkhl fmr mßÈ u yËjhs’ fuu wjia:dfõ iriqf,a 

ixLHd;h 391 Hz ys u mj;sk nj Wml,amkh lrkak’ kj ia:dkfha § jh,sk ;; yd 

iriq, tla jr yeËùfï § Y%jKh jk kq.eiqï ixLHd;h jkafka  ^wjia:d fofla § u 

jh,Sk ;; u; weÕs,s ;eîulska f;drj jdokh lrk nj i,lkak’& 

 (1) 17 (2) 13 (3) 9  (4) 5 (5) Y=kHhs’ 

 

49. ;sria iqug ;sria fïihla u; ;U ldishla ;nd 

we;’ fïih u; RcqfldaKdi%ldr m%foihl 
taldldr ksh; pqïnl i%djhla mj;S’ pqïnl 

i%djh fïihg ,ïnl fõ’ ldisfha fõ.h v 

ld,h iuÕ t fjkiajk wkaou ksrEmkh lrk 

m%ia;drh l=ula o@  

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

50. i¾jiu ÿkq folla ialkaOhlg iïnkaO lr we;s wkaou rEmfha ±lafõ’ 

fuu ÿkq fol PQ ieye,a¨ wú;kH ;ka;=jla u.ska tlg iïnkaO lr we;’ 

OQ iy PR hkq i¾jiu ieye,a¨ wú;kH ;ka;= folla jk w;r tajd 

wdrïNfha § nqre,aj we;’ PQ ;ka;=j tljr u lmd ±uqjfyd;a” 

(1) ialkaOh ;j;a my<g f.dia iu;=,s; fõ’  

(2) ialkaOh ;j;a by<g f.dia iu;=,s; fõ’ 

(3) ialkaOh mj;sk msysàfï u iu;=,s; fõ’  

(4) ialkaOh ìu m;s; fõ’  

(5) ialkaOfha by< fyda my< hdu ÿkqj, ÿkq ksh;h u; r¹ mj;S’  

  

*** 
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² m%Yak y;rgu ms<s;=re imhkak' 

01

A fldgi - jHqy.; rpkd 

^01& fldgila leä .sh l=yr is,skavrhla yd jZkshr le,smrhla Tng imhd we;'

 (a) jZksh¾ le,smrfha ykq tlg hdl, mßudK msysgqu my; olafõ'

  WmlrKfha uQ,dxl fodaIh fidhkak'

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

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

 (b) (i) l=yrfha úIalïNh fiùu i`oyd jZksh¾ le,smrfha l=uk fldgi Tn Ndú;d lrkafka o@

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

  (ii) ta i`oyd WmlrKh ieliQ úg wod< mßudK msysgqu my; ±lafõ' tu mdGdxlh l=ula o@ 

   cm  j,ska fokak'

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

  (iii) d  ys ksjerÈ w.h cm j,ska .Kkh lrkak'1 

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

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

 (c) (i) ndysr úIalïNh fiùu i`oyd jZksh¾ le,smrfha l=uk fldgia Tn Ndú; lrkafka o@

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

  (ii) ta i`oyd ykq w;r is,skavrh /ojQ úg mßudK msysgqu my; mßÈ fõ' tys mdGdxlh cm j,ska      
fidhkak'

 

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

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

fN!;sl úoHdj - II ld,h meh 03 hs

jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP
jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP
jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP
jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP
jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP

ish¨ u ysñlï weúßKs / All Rights Reserved 

f;jk jdr mÍlaIKh - 13 fY%aKsh - 2024
Third Term Test - Grade 13 - 2024

jhU m<d;a wOHdmk fomd¾;fïka;=j
Provincial Department of Education - NWP

úNd. wxlh( '''''''''''''''''''''''''''''''''''''
wu;r lshùï ld,h ñks;a;= 10 hs'

² wu;r lshùï ld,h m;%h lshjd m%Yak f;dard .ekSug;a ms<s;=re ,sùfï § m%uqL;ajh ,ndfok m%Yak ixúOdkh lr 
.ekSug;a fhdod .kak'
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 (iii) d  ys ksjerÈ w.h cm j,ska .Kkh lrkak'2

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

(d) (i) is,skavrfha Wi h uekSu i`oyd th ykq w;r /ojQ úg mßudk msysgqu my; ±lafõ' tys   

mdxGdxlh cm j,ska fidhkak'

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

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

 (ii) h ys ksjerÈ w.h cm j,ska .KKh lrkak'

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

(e) (i) is,skavrh m¿ÿ ùug m%:u th idod we;s øjHfha mßudj V i`oyd m%ldYkhla d  , d  yd h 1 2

weiqßka ,shd olajkak'

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

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
3  (ii) ,nd.;a m%;sM, u; tys w.h cm j,ska .Kkh lrkak' π =  3   f,i .kak'

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

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

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

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

(f) (i) m¿ÿ jQ is,skavrh § we;s ñKqï irdfõ iïmQ¾Kfhka .s,ajQ úg 
3 3 c, uÜgu 200cm  isg 300 cm  olajd by< .sfha kï m¿ÿ jQ 

is,skavrfha mßudj V  fidhkak'd

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

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

 (ii) m¿ÿ ù bj;a jQ mßudj fldmuK o@

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

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

-3  (iii) is,skavrh idod we;s øjHfha >k;ajh 2500kgm bj;a jS we;s ialkAOh  .a/ï j,ska fidhkak'

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

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

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

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

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

1110

0

100

200

300

400
3cm

M

V

https://pastpapers.wiki/


03

^02& ksh; wd;;shl ;nd we;s èjksudk lïìhl ;S¾Hla ;rx. j, fõ.h V fiùug wkqkdo ixisoaêh 
Wmfhda.S lr .; yel' m%ia:dßl l%uhla Ndú; lsÍu i|yd iriq,a lÜg,hla ,nd § we;'

 (a) (i) lïmk úia:drh yd È. ie,ls,a,g .ksñka weÈ lïìhl uQ,sl úêfha lïmkh yd    
m<uq Wmß;dkfha lïmk úêh weo olajkak'

  (ii) Tn wÈk ,o lïmk úêj, úia:drhka tf,i we§ug fya;=j l=ula o@

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

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

 (b) (i) f ixLHd;hla we;s iriq,la u.ska uQ,sl wkqkdo È. l f,i ,nd.;af;a kï lïìfha    

;S¾hla ;rx. j, m%fõ.h V i`oyd m%ldYkhla ,nd.kak'

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

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

  (ii) mrdh;a; úp,Hh ñkqul mriamrhla fkdjk mßÈ m%ia;drhla we§ug iqÿiq mßÈ by;   
iólrKh kej; ilikak'

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

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

 (c) (i) mÍlaIKh wdrïN lsÍug m%:u È.u iriq, i`oyd uQ,sl iajrhg mdGdxlhla .; yels±hs    
mßlaId lrk f,i .=rejrhd úiska Wmfoia fok ,§' óg fya;=j l=ulao@

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

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

  (ii) iEu iriq,la i`oydu uQ,sl úÈfha lïmk myiqfjka ksÍlaIKh l< yels nj mejiSh' óg 
   fya;=j l=ula o@

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

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

 (d) YsIHhd úiska ,nd.;a m%ia;drh my; ±lafõ'
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04

  (i) m%ia;drfha wlaI kï lrkak'

  (ii) wKql%uKh fiùu i`oyd jvd;au iqÿiq ,laI fol m%ia;drfha ,l=Kq lrkak'

  (iii) m%ia;drfha wkql%uKh ,nd.kak' ̂iïmQ¾K iq¿ lsÍu wjYH ke;'&

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

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

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

  (iv) V ys w.h .Kkh lrkak' ̂wdikak mQ¾K ixLHdjg fokak&

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

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

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

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

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

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

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

 (e) wkqkdo È. l ,nd .ekSfï§ isÿjk fodaI fudkjdo@

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

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

^03& mÍlaIKd.drh ;=, we;s jd;fha ;=Idr wxlh yd tys idfmalaI wd¾ø;dj fiùu 
i`oyd ilia l< WmlrK wegjqula rEmfha ±lafõ'

 (a) idfmalaI wd¾ø;dj RH, ;=Idr wxlfhaÈ ix;Dma; jdIammSvkh P  ldur d

  WIaK;ajfha§ ix;Dma; jdIam mSvkh P  w;r iïnkaOh ,shd olajkak'S

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

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

 (b) (i) fuu mÍlaiKh i`oyd my; § we;s WiaK;aj udk w;=ßka jvd;au 
   iqÿiq WIKa;ajudkh háka brla wÈkak'

   1&  0 - 50 °C               2)   0 - 100°C      3)  0 - 200 °C

  (ii) Tnf.a f;aÍug fya;=j l=ula o@

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

  (iii) rEmfha § fkdue;s w;HjYH WmlrKh tys weo th kï lrkak'
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0513  fY%aKsh fN!;sl úoHdj - II
f;jk jdr mÍlaIKh 2024jhU m<d;a wOHdmk fomd¾;fïka;=j

 (c) (i) m%dYajdi jd;h u.ska le,ß ógrh wjg f;;uk uÜgu fjkia lsÍu jvd ksrjoH   
m%;sM, ,nd .ekSug ndOdjla fõ' fuh j,lajd .ekSug Tn .kakd mQ¾fjdamdhka   
fudkjd o@

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

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

  (ii) óg wu;rj ;+Idr ;eïm;a ùug ndOd lrk m%Odk idOlhla i`oyka lr th j,lajk   
wdldrh i`oyka lrkak'

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

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

 (d) WIaK;ajh my, ±óu md,kfhka hq;=j l< hq;=h' fï i|yd Tn .kakd l%shdud¾.h l=ula o@

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

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

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

 (e) jvd;a ksjerÈ m%;sM, ,nd .ekSug wjia:d foll§ mdGdxl f.k uOHkH .; hq;=h' tu 
wjia:d fol fudkjdo@

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

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

 (f) fuu mÍlaIKfha§ ld,ógrh Ndú;d l< hq;af;a mshk iys;jo@ mshk rys;jo@ fya;= 
olajkak'

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

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

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

 (g) fuu mÍlaIKfha§ Tn .kakd wfkla mdGdxlh l=ula o@

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

 (h) mÍlaIKd.dr WIaK;ajh 25°C jQ úg tys ;=Idrxlh 21 °C nj fidhd.kakd ,§' my; j.=j 
Ndú;r lr mÍlaIKd.drfha idfmalaI wd¾ø;dj ks¾Kh lrkak' ^wdikak mQ¾K ixLHdjg 
fokak'&

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

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

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

 (i) <uqka jeämqr isák ldurhl mÍlaIKh l< fyd;a th mßlaIK m%;sM,hg n,mdkafka flfia 
o@

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

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

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

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

WIaK;ajh   °C
ix;Dma; jdIam mSvkh 
mm Hg

17            19              21           23            25            27           29

15.58       16.83       18.32       21.38       24.42       26.32       29.35 
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^04& úh<s fldaIhl wNHka;r m%;sfrdaOh r yd úoHq;a.dul n,h E fiùu 
i`oyd ilial< wiïmQ¾K mßm:hla my; ±lafõ'

 (a) (i) imhd wels ixLHdxl fjda,aÜógrh V yd ñ,s weógrh              
  mßm:fha iqÿiq ia:dkj,g iïnkaO lrkak'

  (ii) tys O%eùh;djhka ,l=Kq lrkak'

  (iii) wod, ixfla; fhdod .ksñka Odrd kshdulh iqÿiq ia:dkhg 
  iïnkaO lrkak'

  (iv) R m%;sfrdaOh yd iqÿiq h;=r K iïnkaO lr mßm:h iïmQ¾K 
  lrkak'

 (b) (i) fuys§ ixLHdxl   V     Ndú; lsÍug fya;=j l=ula o@

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

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

  (ii) wdrïNfha Odrd kshdulfha w.h ;eìh hq;af;a Wmßu w.hlo" wju w.hlo" fya;=j          
 olajkak'

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

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

 (c) (i) mßm:fha úYd, Odrdjla .e,Su úh<s fldaIh blaukska úi¾ckh úh yel' fuh wju         
 lsÍug fhdod we;s Wml%uh l=ula o@

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

  (ii) fldaIh úi¾ckh ùu ;j;a l%shdjla u.ska isÿúh yel' tu l%shdj l=ula o@ trh         
je,elaùug fhdod we;s Wml%uh l=ula o@

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

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

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

 (d) (i) fldaIfhA S yd n,h E wNHka;r m%;sfrdaOh r" mßm:fha Odrdj I fldaIfha w.% yryd úNj 

  wka;rh V w;r iïnkaOh ,shd olajkak'

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

  (ii) ir, f¾Çh m%ia;drhla ;=,ska E yd r fiùug th kej; ilikak' iajdh;a; yd mrdh;a; 
       
   úp,H meyeÈ,sj olajkak'

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

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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 (e) YsIHfhl= úiska ,nd.;a m%;sM, u; wÈk ,o m%ia;drhla my; ±lafõ'

 

  

 
  (i) m%ia;drfha wKql%uKh ,nd .ekSug jvd;au iqÿiq ,laI fol tys ,l=Kq lrkak'

  

  (ii) tu.ska fldaIfha wNHka;r m%;sfrdaOh fidhkak'

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

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

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

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

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

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

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

  (iii) fldaIfha ú'.d' n,h fidhkak'
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    B fldgi - rpkd

² m%Yak 4 la f;dard ms<s;=re imhkak' 9A $9B iy 10A $ 10B 

 m%Yak j,ska tl m%Yakh ne.ska f;dard.; yelsh' 

^05& (a) f¾Çh .uH;d ixiaÓ;s kshuh m%ldY lrkak'

 (b) Yla;s ixiaÓ;s kshuh m%ldY lrkak'

 (c) ialkaOh 1200kg la jQ fudag¾ r:hla >¾IK ix.=Klh 0.3 la jQ r¿ ;sria iDcq ud¾.hla Èf.a 
-1Odjkh fõ' ksYap,;djhfhka werô fudag¾ r:h ksh; ;ajrKhlska Odjkh ù 30ms  

m%fõ.hhg t<fUk úg isÿ lrk ,o úia:dmkh 400 m fõ'

-1    (i) m%fõ.h 30ms úg§ fudag¾ r:fha pd,l Yla;sh .Kkh lrkak'

  ^ii& fudag¾ r:h u; l%shd lrk >¾IK n,h .Kkh lrkak'

  ^iii& wdrïNfha isg 400m úia:dmkhla isÿlrk w;r;=r§ >¾IK n,hg tfrysj isÿlrk 
,o ld¾h .Kkh lrkak'

-2   ^iv& fudag¾ r:fha ;ajrKh      ms nj fmkajkak'

 (d) wdrïNfha isg 400m olajd úia:dmkh isÿlrk w;r;=r jd; m%;sfrdaê n,hg tfrysj isÿlrk 
5,o ld¾hh 50.2 x 10  J fõ'

  (i) fudag¾ r:fha pd,l Yla;sh" >¾IK n,hg yd jd; m%;sfrdaë n,hg tfrysj isÿlrk   
5,o ld¾h hk rdYSka ;=fka ftlHh 70.0 x10  J nj fmkajkak'

5 (e) (i) tkaðfuka isÿ lrk ,o iM, ld¾hh 7.0x 10 J nj i,lkak'

   bkaOk ,Sgrhla oykfha§ 42.0MJ Yla;shla ksl=;a lrk w;r bka 28% la iM, ld¾h   
i`oyd jeh fõ'

  (ii) tu ld, iSudj ;=, Ndú;d lrk ,o bkaOk ialkaOh .Kkh lrkak'

-1 (f) 30ms  ksh; m%fõ.fhka Odjkh jk w;=r;=r tkaðu yd frdao w;r iïnkaO;dj bj;a l, úg 
-2 ;sßx. wl%Sh úh' wdrlaIl ux;Srejla Tiafia       ms ukaokhlska 400m úia:dmkhla isÿlr 

fudag¾ r:h kj;ajd .kakd ,§' wdrlaIl ux;Srefõ§ frdao yd fmd<j w;r >¾IK ix.=Klh 
.Kkh lrkak'

-1 (g) wdrlaIl ux;Srejg fhduqlr .; fkdyelsj 30ms  fõ.fhka Odjkh jqks kï tu 
fõ.fhkau m%;súreoaO ÈYdfjka tk tjeksu fudag¾ r:hla yd ysig ysi .egqks kï" fudag¾ 
r: foflau pd,l Yla;Skaf.a tl;=fjka      la fjk;a Yla;s m%fNao njg mßj¾;kh jqks 
kï

  (i) .egqfuka fudfyd;lg miqj fudag¾ r:hl fõ.h fidhkak'

  (ii) tla fudag¾ r:hl isÿjk .uH;d fjki .Kkh lrkak'

  (iii) pd,l Yla;sh fjk;a Yla;s m%fNao njg mßj¾;kh jQ úg mjd" .uH;d ixiaÓ;s kshuh   
fhdod .; yels o@ meyeÈ,s lrkak'
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(06) f,ai¾ hdka;%Kh fyd`Èka f;areï .ekSu i`oyd m%:ufhka úoHq;a pqïnl úlsrK iy mod¾:h w;r 

wka;¾ l%shdj .ek jegySula ;sîu m%fhdackj;a fõ' fuu wka;¾ l%shdj m%Odk fldgia ;=klska 

iukaú; fõ'

 01' wjfYdaIKh (Absorption)

  E  my< Yla;s uÜgfï we;s mrudKqjla1

  E  - E  = hf  Yla;s f*dafgdakhla wjfYdaIKfhka E  by< kexúh yel'2 1 2

 

 02' iajhxisoaO úfudapkh (Spontaneous emission) 

  E  by< Yla;s uÜgfï we;s ielnqKq mrudKqjla E  fyda fjk;a my< Yla;s uÜgug hf           2 1

f*dafgdakhla úfudapkh lr meñKsh yel' fuys§

  (i) úfudapl f*dafgdak wyUq p,s;fha fhfoa'

  (ii) iu l,dfõ fkdmj;S'

  iajhx úfudapkfha YS>%;dj ̂W;af;að; wjia:dfõ& mrudKq .Kkg (N) iudkqmd;sl fõ'

 

  03 W;af;að; úfudapkh (Stimulated emissions)
   hï ;;aj hgf;a§ i¾jiu f*dafgdakhla u.ska by< Yla;s mrudKqjlska f*Dafgdakhla      

úfudapkh lr .; yel' fï wkqj by< Yla;s mïgul mrudKqjla u;g hï ixLHd;hla   

we;sj m;kh jQ úg iudk ixLHd;hla we;s wu;r f*dafgdakhla msg lrñka th tla;rd       

wkaoulska wkqkdo ù E  my< Yla;s uÜgug mkshs'1

  ±ka iudk ixLHd;" l,d" Yla;s" ÈYd iys;j msgj hk f*dafgdak folls' fuys§o         

W;af;að; úfudapk YS>%;dj (dN / dt) by< Yla;s mrudKq .Kkg (N) o m;k lsrK      

>k;ajhg o ^wjia;d fol w;r we;s Yla;s fjkig iudk Yla;shla we;s&  fï yd iudk        

l%shdj,s ud,djla u.ska úfudaÑ; f*dafgdakj,g ;j;a mrudKq W;af;ackh lr       

f*dafgdak úfudapkhg lr .; yel' fuys m%;sM,hla f,i wdf,dalh j¾Okh fõ'

 fuu ;=kajk l%uh f,ai¾ l%shdldÍ;ajfha ixl,amhhs' W;af;að; úfudapkh u.ska      

f,ai¾ wdf,dalh ksmoùug kï wmg moaO;sfha f.dvk.k ,o f*dafgdak ;sìh hq;=h'          

fuh bgq lr .ekSug kï my; i`oyka ;;a;aj imqrd,sh hq;=hs'
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  1' moaO;sh .yk wmj¾;kfha lsìh hq;=hs'

  2' by< Yla;s uÜgula ñ:ia:dhs (metastable) uÜgfï ;sìh hq;=hs'

  tkï tu uÜgfï mrudKq u.ska ;jÿrg;a úfudapk W;af;ackh l, yels jk fia úfudaÑl 
f*dafgdak moaO;sh ;=, jeä ld,hla wjysr lr .ekSu isÿ lrhs'

  (i) f,ai¾ wdf,dalh hkq l=ula o@

  (ii) iajhxisoaO úfudapkfhka fok ,o úlsrK úIupdÍ jkafka wehs@

  (iii) m;k wdf,dalhg jvd W;af;að; úfudapkfha úfudaÑ; wdf,dalfha ;Sj%;dj jeä jkafka 
   flfia o@

  (iv) *s,ukaÜ n,anfha wdf,dalfhka f,ai¾ wdf,dalh fjkia jkafka flfia o@

  (v) .yk wmj¾;khla hkq l=ula o@

  (vi) .yk wmj¾;kh WIaK;ajh jeä lsßfuka <`.d lr .; yels o@

  (vii) .yk wmj¾;kh ,`.d lr .ekSug oaúYla;s uÜgï moaO;shla (E , E ) kqiqÿiq jkafka       1 2

wehs@

  (viii) f,ai¾ moaO;s ;%S uÜgï moaO;s yd uÜgï y;f¾ moaO;s f,i wdldr folls' my;         
±lafjkafka ;%S Yla;s uÜgï moaO;shls'

   E   5.108 eV3

   E   4.105 eV2

   E   0790 eV1

  
   (i) uÜgï ;=k kï lrkak' 

   (ii) úfudaÑ; f,ai¾ lsrKfha ixLHd;h fidhkak'
-34 8 -1 -19    (h = 6.63 x 10  Js,  C = 3x10  ms ,   1eV  = 1.6x 10 J)

-10˚   (iii) ;rx. wdhduh wekaiag%ï ( A  ) j,ska fidhkak' (A = 10 m)
  (ix) f,ai¾ lsrK m%dfhda.slj  fhdod .kq ,nk lafIa;% 3la ,shd olajkak'

  (x) f,ai¾ lsrK iu u; fyda weia u; m;s; ùfuka tajd ydks lrhs' meyeÈ,s lrkak'

^07& (a) øjhl mDIaÀl wd;;sh y`ÿkajkak'

 (b) WIaK;ajh jeäùu;a iu`. øjhl mDIaÀl wd;;sh flfia fjkiafõ o@ Bg fya;=j l=ula o@

 (c) WKqiqï c,h u.ska frÈ fia§u ls%hdj,sh ld¾hlaIu o@ ke;s o@ meyeÈ,s lrkak'

 (d) inka nqnq,l wNHka;r yd ndysr mSvk wka;rh ̂w;sßla; mSvkh& ΔP  =           f,i ,súh yel' 

  tys T iy r rdYSka y`ÿkajkak'
-2 -1 (e) inka ødjKhl mDIaÀl wd;;sh 2.5 x 10  Nm  fõ' tu ødjKfhka ieÈ inka nqnq¨ folls'       

tlla ;=, mSvkh jdhqf.da,Sh mSvkhg jvd 10Pa j,ska jeä w;r" wfkfla mSvkh 20Pa j,ska    
5  jeäfõ' jdhqf.da,Sh mSvkh 1 x10  P a fõ'

  (i) f.da, fofla wrhka .Kkh lrkak'

  (ii) rEmfha ±lafjk mßÈ f.da, 2 ixhqla; jqks kï fmdÿ mDIaGfha 
wrh .Kkh lrkak'
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   (iii) fmdÿ mDIaGh W;a;, jkafka l=uk f.da,h ÈYdjg o@

  (iv) fmdÿ mDIaGh ì§f.dia ;ks f.da,hla njg m;a jQfha kï tu f.da,fha wrh .Kkh 
lrkak' WIaK;aj fjkila isÿ fkdjQ nj Wml,amkh lrkak'

-2 -1 -2 -1  (vi) 17°C § inka ødjKfha mDIaÀl wd;;sh 2.5 x 10  Nm o" 27°C §  2.4x10  Nm  fõ'

   17°C § wrh 1cm jQ inka nqnq,l WIaK;ajh 27°C olajd fjkia jQfha kï f.da,fha kj 
wrh .Kkh lsÍu i|yd wjYH iólrk ,shkak' iq¿ lsÍu wkjYHhhs'

   Wml,amk wef;d;a i`oyka lrkak'

 (f) me;,s ;ïì rduqjl ;kd we;s inka mg,hla u; wrh 2cm jk rn¾ mqvqjla ;nd mqvqj ;=, jQ 
2inka mg,h ì`o oukq ,efí' mqvqj idok rn¾ máh 1mm  taldldÍ yrialvlska hqla;h' rn¾ 

4 -2máfha hx udmdxlh 5x10 Nm  fõ'

  (i) mqvqj iudkqmd;sl;d iSudj ;=, we;akï kj wrh .Kkh lrkak'

  (ii) rn¾ mqvqj ;=, .nvd ù we;s Yla;sh .Kkh lrkak'

^08& (a) .=re;ajd l¾IK fCIa;%fha ,laIhl úNjh (V) yd .=re;ajdl¾IK fCI;% ;Sj%r;dj (g) w¾: 

  olajkak' 

 (b) ialkaO M yd m jk ialkaO folla tlsfkl w;r mr;rh r jk fia ;nd we;'

  (i) M ksid m msysgk ia:dkfha úNjh iqmqreÿ ixfla; weiqßka ,shd olajkak'

  (ii) m ksid M ialkaOh msysgk ia:dkfha fCI;% ;Sj%;dj ,shd olajkak'

  (iii) by; (i) weiqßka M yd m ys Yla;sh iy by; (ii) weiqßka M yd m ys we;sjk n,h i`oyd 
m%ldYK ,nd.kak'

 (c) mDÓú .=re;ajdl¾YK fCI;%h ;=, mDÓúfha mDIaGfha isg 1700km Wiska llaI .; l, 

ialkaOh 1200kg jk pkaøsldjl úNj Yla;sh yd pd,l Yla;sh fldmuKo@ mDÓúfha wrh 
-1 6400km f,i;a  g = 10ms  f,i;a i,lkak'

2 (d) N+ ia:djr pkaøsldjl llaIfha wrh fldmuK o@ (π = 10) (400   = 7.36)
 (e) by; (d) ys pkaøsldfõ wdj¾; ld,h uq,a w.fhka fo.=Khla olajd jeälsÍu u.ska ,nd.; 

yels o;a; m%udKh jeälr.; yelsjk nj YsIHfhla mjihs' ta i`oyd

  (i) pkaøsldfõ ialkaOh fldmuK fjki l< hq;=o@

  (ii) pkaøsldf.a wrh fldmuK l, hq;= o@ 16   = 2.5

^09& (A) (a) hïlsis ixfõ§ WmlrKhla jeä Odrdjkaf.ka wdrlaId lr 
.ekSu msKsi m%;sfrdaO fhdod .kS' ;jo úúO ld¾hhka wrUhd 

m%;sfrdaO moaO;s fhdod .efka' m%;sfrdaOl w.h R jk m%;sfrdaO 
moaO;shla my; mßÈ fõ'

   (i)  by; i`oyka úúO ,ËHhka w;r iul m%;sfrdaOh 
  fidhkak'

    (a) A yd C w;r

    (b) B yd X w;r

    (c) A yd Z w;r

    (d) C yd z w;r
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  (ii) by; (i) ys i`oyka mßm:hu úoHq;a .dul n,h E  iy E  jQ" wNHka;r m%;sfrdaOh 1 2

fkdi,ld yeßh yels fodaI folla my; rEmfha mßÈ iïnkaO lrkq ,efí'

      

   E fldaIh úi¾ckh fõ'1 

     E  fldaIh wdfrdamKh ùuo fõ'2

     (3)  m%;sfrdaOh yryd BY ÈYdjg Odrdj hhs'

     (1)   m%;sfrdaOh yryd i  Odrdjla o1

     (2)    m%;sfrdaOh yryd i  Odrdjla o2

     (3)   m%;sfrdaOh yryd i Odrdjla o .,d hhs'3 

 

   (a) by; igyk Tfí ms<s;=r m;%fha msgm;a lrf.k i , i  yd i  Odrdjkaf.a ÈYdj   1 2 3

ksjerÈj olajkak'

   (b) i , i  , i   Odrdjka w;r iïnkaO;djh l¾fpd*a kshuh weiqßka ,nd.kak'1 2 3

   (c) E , R, i , i  w;r iïnkaO;djhla yd E , E , R, I, I  w;r iïnkaO;djhla l¾fpd*a   2 2 3 1 2 2

kshu Ndú;fhka jHq;amkak lrkak'

  (iii) m%;sfrdaOh R  iy R  hk m%;sfrdaO fol iudka;r.;j iïnkaO lr we;s úg thg iul 1 2

jQ m%;sfrdaOh R fõ'

   (a) l¾fpd*a kshu weiqßka                     u.ska ,nd fok nj fmkajkak' ta i`oyd 

    fhdod.;a l¾fpd*a kshuhka ioyka lrkak'

   (b) my; wjia:dj, R ys w.h fidhkak'

    (i) R   = 600 Ω   iy R  = 3000 Ω úg1 2

    (ii) R  = R  = 600Ω1 2

    (iii) R  = 600Ω iy R  wkka;hla úg1 2

     R  = 600Ω jk úg R  g tÈßj R ^iul m%;sfrdaOh& fjkiaùu m%ia:dr.;     1 2

lrkak'

  (iv) m%ldY ixfõ§ m%;sfrdaOhla (LDR), 600Ω m%;sfrdaOhla iu`. my; mßÈ iudka;r.;j 

iïnkaO lr we;' wNHka;r m%;sfrdaOh 300Ω jQ 12V negßhla tajd iu. iudka;r.;j 
iïnkaO lr we;'

      (a) LDR u;g wvq ;Sj%;djhlska wdf,dalh m;kh 

     úfï§ tys m%;sfrdaOh 3000Ω fõ' túg"

       (i) LDR yryd .,d hk Odrdj

       (ii)  LDR yryd CIu;d W;ai¾ckh    

              fidhkak'   

   (b) LDR u;g yÈisfhau wdf,dalh m;kh úh' túg tys m%;sfrdaOh 200Ω olajd wvq 

fjk w;r 0.25W f,i i`oyka lr we;s LDR m%;sfrdaOh ydks fjhso hkak 
fidhkak'

0513 fY%aKsh fN!;sl úoHdj - II
f;jk jdr mÍlaIKh 2024jhU m<d;a wOHdmk fomd¾;fïka;=j

R R  R1 2

R  + R1 2
=

A

B

C

R R

Y

X

R

R

Z

E1

E21

(1)

(3)

(2)

E = 12V

r = 30Ω

600Ω
B                                       Y

A                                       Z

C                                       X

https://pastpapers.wiki/
https://pastpapers.wiki/


^09& (B) (a) (i) npn oaúO%ej g%dkaisiagrhla i`oyd fmdÿ úfudapl úkHdifha m%;sodk ,dCIKsl   
jl%h we`o lmdyeÍ" ix;Dma; yd l%shdldÍ m%foaY ,l=Kq lrkak'

   (ii) m%;sodk jl%hg wkqj g%dkaisiagrh iaúÉphla f,i l%shdl< yels nj fmkajd   
fokak'

   (iii) ^1& rEmfha ±lafjk mßm:h ix;Dma; úg β = 50 yd V  = 5V fõ' R  ys w.h   in B

fidhkak'

  (b) (i) wdf,dal ixfõ§ m%;sfrdaOhla (LDR) w`ÿf¾§ m%;sfrdaOh 5.8kΩ 
  jk w;r §ma;su;a wdf,dalfhaÈ m%;sfrdaOh 200Ω fõ' tu LDR tl 
 Ndú;fhka ^2& rEmfha mßÈ mßm:hla ilid we;' w`ÿf¾§ yd 

 wdf,dalh we;s úg p ys úNjh fjk fjku fidhkak'

   (ii) 3 rEmfha fmkajd we;af;a V  = 0.7V jQ fmdÿ BE

 úfu d a pl úkHdifh a  l % s h dlrk S  1

 g%dkaiaisiagrhla ̂ 2& rEmfha fmkajd we;s mßm:h 
 yd iïkaO lr ;kk ,o mßmQ¾K mßm: 

 igykls' Odrd ,dNh (β) 300 la kï"

   (1) w`ÿf¾§

   (2) §ma;su;a wdf,dalfha§ 

    I  , I  yd R ,laIfha úNjh (V ) fidhkak'B C R

   (iii) ^3& rEmfha mßm:fha wdf,dalhg ixfõ§ n,anhla fhÿfõ kï" w`ÿf¾§ ±,aùug;a"   
§ma;su;a wdf,dalfha§ ksùug;a" mßm:fha n,anh fhÈh hq;= whqre uq¿ mßm:   
igykla u.ska fmkajkak'
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  (c) fmkajd we;s mßm:fhys I  = 5mA fõ kï D yd S w;r úNj wka;rh (V ) yd G yd S D DS

w;r úNj wka;rh (V ) fidhkak'GS

(10) (A) (a) øjhl i;H mßud m%idrK ix.=Klh w¾: olajkak'
2  (b) m;=f,a j¾.M,h 10cm  jk f,day n`ÿkl Wi 30cm fõ' n`ÿk ;=, 30°C ldur 

-4 -1WIaK;ajfha mj;sk i;H mßud m%idrK;djh 2x10  °C  jk øjHhlska 100ml wvx.=h' 
-5 -1n`ÿk idod we;s f,dayfha f¾Çh m%idrK;djh 2x10  K  fõ' n`ÿfka ;dm Odß;dj 

-1 -1 -1 -3400JK  o øjfha úYsIaG;dm Odß;dj 4000Jkg K  o øjfha >k;ajh 1200kgm  o fõ' 

moaO;sh r;a lsÍu i`oyd 240V, 1kW  f,i m%udKh lrk ,o ;dmk o`.rhla Ndú; 
lrhs'

   (i) moaO;sfha WIaK;ajh 30°C isg 60°C olajd kexúug ;dmk o`.rhg fldmuk  
ld,hla .; fõo@ fuys§ Tn isÿlrk tla Wml,amkhla i`oyka lrkak'

   (ii) iemhqï fjda,aàh;dj 200V olajd my; nei we;s fõ,djl 30°C isg 60 °C olajd 
moaO;sh r;a lsÍug fldmuK wu;r ld,hla .;fõo@

    (P   =                 iólrKh Ndú; lrkak'&

  

  (c) (i) øjhl ;dmdxlh jdIam mSvkh weiqßka w¾: olajkak'

   (ii) fuu wjia:dfõ øjfha ;dmdxlh 60°C fõ' øjh uq¨ukskau jdIamSlrKh lsÍug  
-1ñks;a;= 4 la .; úh' øjh i`oyd jdIamSlrKfha úYsIaG .=ma; ;dmh kJ kg  tall 

weiqßka m%ldY lrkak' 

   (iii) øjh iys; n`ÿk fuys olajd we;s mßÈ r;a lsÍfuka øjh jdIam lrkqfha b;d Wia 

l÷lr m%foaYhl§ h' uqyqÿ uÜgfï§ øjdfha ;dmdxlh 60° g jvd wvqfõo jeäfõo 
iudkfõo@ myokak'

   (iv) n`ÿk ;dmh wjfYdaIKh lrkq ,nk iS>%;djh ld,h iu`. fjkiajk wdldrh 
m%ia:drhlska olajkak'

  (d) øjhl oDIH m%idrK ix.=Klh w¾: olajkak'

   (i) 60°C § n`ÿk ;=, øjh fldmuK Wilg mj;s o@
-5 -1    (ii) f¾Çh m%idrK;dj 1.5x10  °C jk ùÿre j,ska ie§ l=Üáhl 30 °C § mßudj V fõ' 

tu ùÿre l=Üáh øjh iys; f,day nÿkg oud 60°C olajd ́ kEu WIaK;ajhl§ øjh 

iys; n`ÿfka ysia wjldYh ksh;j mej;Su i`oyd ùÿre l=Üáhg mej;sh yels V 
mßudj fldmuK fõ o@ 
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10' (B) X-lsrK f*dafgdak ksIamdokh i`oyd my; rEmfha ±lafjk X-lsrK k,hla Ndú;d lrhs' 
-6uq,au X-lsrK k,h ks¾udKh lrkq ,enqfõ i¾ ú,shï lDkaia úisks' kd,h ;=, 10 Pa muK 

wvq mSvkhl 30kV - 150kV wêl úNj wka;rhl jeä øjdxlhla iys; b,lal f,dayhl;a 

fhdod thu; b;d wêl fõ.hlska bf,lafg%dak .eàug ie,eiaùfuka X-lsrK f*dafgdak 
uqodyeÍu isÿfõ'

  ^1& A, B,  C  yd D fldgia kï lrkak'

  ^2& V  yd V  fjda,aàh;d iemhqï 2 la fhdokq ,nkafka wehs@1 2

  (3) V  iemhqfï X yd Y w.%j, O%eùh;dj fudkjdo@1

  ^4& X -lsrKj, ;Sj%;dj ks¾Kh lrk idOlh l=ula o@

  ^5& V  fjda,aàh;d iemhqfï w.h 40kV o" b,lal f,dayfhka ;dmh uqod yeÍfï iS>%;dj   1

720W o fõ' fuh b,lal f,dayh u; ;;amrhl§ m;s;jk bf,lafg%dak i;= Yla;sfhka 

99.5% ls' 

   (a) b,lal f,dayh u; ;;amrhl§ m;s; jk bf,lafg%dak ixLHdj fldmuK o@

   (b) m;s; jk bf,lafg%dakj, m%fõ.h fldmuK o@ 

   (c) uqod yßk X lsrKj, ;rx. wdhduh fidhkak'
-1   ^6& b,lal f,dayh isis,a lsÍu i`oyd tys§ uqla; jk ;dmh wjfYdaIKh lr,Sug 0.008kgs

iS>%;djfhka øjhla ixirKh fõkï øjfha WIaK;ajh by, hdu fldmuKo@

  ^7& b,lal f,dayfha .efgk bf,lafg%dakj, â-fn%da.,s ;rx. wdhduh fldmuK o@

  ^8& B f.ka bf,lafg%dak uqla; jk hdka;%Kh yÿkajk ku l=ula o@

  ^9& X lsrK j, .=K 03la i`oyka lrkak'

  ^10& X lsrKj, m%dfhda.sl Ndú; 03la i`oyka lrkak'

   by; .Kkhka i`oyd ny; o;a;hka fhdod .kak'
-34   ma,dkala ksh;h (h) = 6.6x10  Js

-19   bf,lafg%dak wdfrdamKh = 1.6 x 10 C
-31   bf,lafg%dakhl ialkaOh = 9.1x10 kg

8 -1   wdf,dalfha m%fõ.h = 3x10 ms
-1 -1   c,fha ú';d'Odß;dj = 4200Jkg k
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