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1. k<hla ;=<ska .,d hk øjhl fõ.h v,  𝑣 = 𝑘 (
Δ𝑝


)

n

 iólrKfhka ,nd foa' fuys p mSvk fjki o"  

øjfha >k;ajh o" k hkq udk rys; ksh;hla o kï n ys w.h jkafka" 

 (1) 
1

2
   (2) 1 (3)  

3

2
 (4) 2 (5) 

5

2
 

 

2. my; (a) iy (b) rEmj,ska ±lafjkafka j¾ksh¾ le,smrhl uQ,dxl fodaIhla we;aoehs mÍlaId l< wjia:djla 
iy thska f.da,hl úIalïNh fiùug ñkqula ,nd .;a wjia:djhs' fï wkqj f.da,fha ksjerÈ úIalïNh 
l=ula o@ 

 

 

 

 

 

 

 

 

 (1) 9·95 cm  (2) 10·05 cm (3) 10·09 cm (4) 10·13 cm (5) 10·27  

 

3. ,laIHdldr èjks m%Njhla ksid thg r ÿßka msysá ia:dkhl § we;s jk èjks ;Sj%;dj I fõ' tu m%Njfha isg 

2r ÿßka msysá ia:dkhl § èjks ;Sj%;dj fldmuK o@ 

 (a) 
𝐼

16
   (2)  

𝐼

8
 (3) 

𝐼

4
 (4) 

𝐼

2
 (5) I  

 

 

2 cm 0 1 

0 10 5 

(a) rEmh 

12 cm 10 11 

0 10 5 

(b) rEmh 
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4.  taldldr ;ajrKhlska .uka lrk jia;=jl úia:dmk ld, m%ia;drhg tla;rd fudfyd;l w¢k ,o iam¾Ylh 

ld, wCIh iuÕ 45° l fldaKhla idohs' 1 s g miqj th 60° l fldaKhla idohs' jia;=fõ ;aajrKh l=ula  
úh yels o@  

 (1) 3  m s-2 (2)  ( 13 + ) m s-2 (3)  ( 13 − ) m s-2 (4) 
2

3
m s-2 (5) 

3

1
m s-2 

 

5. rEmfha ±lafjk wdldrhg jia;= folla idod we;af;a 
§ we;s ialkaO ieye,a¨ oKavlg oDV f,i iïnkaO 

lsÍfuks' fuu A iy B jia;= fofla PQ wCIh jgd 

wjiaÓ;s >Q¾K ms<sfj,ska I1  iy I2 kï" I2 / I1 
wkqmd;fha w.h l=ula o@"  

 (1) 9 (2) 15 (3)  25 

 (4)  45 (5)  75 

 

 

 

 

 

 

 

6.  fm%dafgdak iy kshqfg%dak 𝑢-lajdla iy 𝑑-lajdla hk uQ,sl wxY=j,ska iukaú; fõ' bf,lafg%dakhl wdfrdamKh 
jk 𝑒 u.ska 𝑢-lajdla iy 𝑑-lajdla wxY+kaf.a wdfrdamKhka m%ldY lrkq ,enQ úg ksjeros jkafka" 

 (1)   +
2

3
𝑒  iy   +

1

3
𝑒 fõ'  (2)  +

2

3
𝑒  iy  −

1

3
𝑒 fõ' (3)  −

2

3
𝑒  iy +

1

3
𝑒 fõ' 

 (4)     −
2

3
𝑒  iy  −

1

3
𝑒 fõ'  (5) +1𝑒  iy  −1𝑒 fõ' 

 

7. ixLHd;h 500 Hz -1 jk ;rx.hl fõ.h 400 m s -1 fõ' fuu ;rx.fha l,d wka;rh /4 jk ia:dk folla 
w;r we;s wju ÿr fldmuK o@   

 (1) 40 cm  (2) 20 cm (3) 15 cm (4) 10 cm (5) 5 cm  

 

 

8. isria tAldldr E úoHq;a lafIa;%la ;=< O ia:dkfha we;s 

bf,lafg%dakhla rEm igyfka oelafjk ÈYdj Tiafia v m%fõ.fhka 
p,s; fõ' tu bf,lafg%dakh u; l%shd lrk ;ajrKfha ÈYdj ,nd 
fokafka my; l=uk wjia:dfjka o@  

 

 (1)  OP (2)  OQ  

 (3)  OR  (4)  OS  

 (5)  OT 

 

9. m%ldY WmlrK lsysmhlska idok m%;sìïn ms<sn| jQ my; m%ldY i,ld n,kak' 

 (A) ;, o¾mK u.ska idok m%;sìïn iEu úg u w;d;aúl" Wvql=re yd jia;=fõ Wig iudk m%;sìïn fõ' 

 (B) wj;, ldp u.ska idok m%;sìïn iEu úg u w;d;aúl" Wvql=re yd jia;=jg jvd l=vd m%;sìïn fõ'  

 (C) W;a;, ldp u.ska idok m%;sìïn ;d;aúl fyda w;d;aúl fyda fuka u hál=re fyda Wvql=re fyda fõ' 
 by; m%ldYj,ska i;H jkafka" 

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

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

P 

Q 

A 

B 

m 

d d 

m 

3m 3m 

5d 5d 

P 

O 

v 

Q 
R 

S 

T 

E 
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10.  fuu rEmfha ±lafjk A yd B hkq úYd,;ajfhka iudk m%;súreoaO 
f,i wdfrdams; iudka;r ;yvq folls' tu ;yvq fol w;r mr;rh 

s fõ' P hkq ;yvq fol w;r ,laIHhla jk w;r A ;yvqfõ isg 

thg ÿr x fõ' P ,laIHfha úoHq;a lafIa;% ;Sj%;dj E kï" my; 

l=uk m%ia;drh uÕska x iuÕ E ys úp,kh jvd;a fyd¢ka 
ksrEmKh lrhs o@   

 

 

 

 

 

 

 

 

 

 

11. A yd B hkq mD:súfha llaIfha we;s pkaøsld folls' A pkaø‘ldfjys ialkaOh m, llaISh wrh r, iy iïmQ¾K 

llaISh Yla;shl E fõ' B pkaø‘ldfjys ialkaOh 4m yd  llaISh wrh r/2 la fõ kï" B pkaø‘%ldfõ llaISh 
Yla;sh fldmuK o@  

  (1)  E                          (2)  2E                        (3)  4E (4) 8E  (5) 16E 

12. n, foll úYd,;aj, tl;=j 16 N la jk w;r tajdfha iïm%hqla;h 8 N fõ' iïm%hqla;h l=vd n,hg ,ïnl 
kï n, fol úh yelafla" 

 (1) 2 N iy 14 N h' (2) 3 N iy 13 N h' (3) 4 N iy 12 N h' (4) 6 N iy 10 N h' (5) 8 N iy 8 N h' 

 

13. 𝐴92
235  kï mrudKqfõ kHIaál úLKavk m%;sl%shdj my; oelafõ' 

A92
235 +  n0

1  →  B57
x +  C y

87 +  3 n0
1  + Yla;sh 

 fuys x yd y jkafka" 

 (1) 150, 43 h' (2) 148, 60 h' (3) 146, 35 h' (4) 146, 32 h' (5) 142,  38 h'  

 

14. iuoaúmdo RcqfldaKS ;%sfldaKhl wdldrfhka jQ úoHq;a Odrdjla 

/f.k hk PQR ixjD; mqvqjla" PQ ÈYdj Tiafia fhduq lrk ,o 

i%dj >k;ajh B jk taldldr pqïnl lafIa;%hl ;nd we;' PQ u; 

ls%hd lrk pqïnl n,h F kï" QR u; ls%hd lrk pqïnl n,h 
fldmuK o@ 

 (1) F/2              (2)  F/√2                    (3) F                     

 (4)  √2   F             (5) – F 

 

15.  mer*ska bá 1 kg ialkaOhlg ksh; YS>%;djhlska ;dmh ,nd 

§fï § tys WIaK;ajh ( ), ,nd ÿka ;dm m%udKh (Q) iu`. 
fjkia jQ whqre m%ia;drfha oelafõ' øj báj, úYsIag ;dm 
Odß;dj fokq ,nkafka"  

 (1)  FG os. u.sks'  

 (2)  CD ys wKql%uKh u.sks'  

 (3)  AB ys wKql%uKfha mriamrh u.sks'  

 (4)  CD ys wKql%uKfha mriamrh  u.sks'   

 (5)  CD  jl%hg my<ska jQ j¾.M,h u.sks'  
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16. WIaK;ajh 27 ℃ la jQ H2 jdhq wKqjl iy 127 ℃ ys mj;sk He jdhq mrudKqjl ã′fn%d.a,s ;rx. wdhdu 

ms<sfj<ska 𝜆H yd 𝜆He jkafka kï 
𝜆H

𝜆He
 wkqmd;h l=ula o@ ^H2 ys idfmalaI wKql ialkaOh 2 iy He ys 

idfmalaI mrudKql ialkaOh 2 fõ'&  

 (1) √
8

3
   (2) √

3

8
  (3) √

4

3
  (4) √

3

4
  (5) √

3

2
 

 

17. rEmfha A u.ska oelafjkafka ixLHd;h 400 Hz jk iriq,ls' B, C yd D  

hkq i¾jiu iriq,a ;=kla jk w;r" rEmfha ±lafjk mßÈ C yd D j,g 

i¾jiu nre folla iú lr we;' A iriq, iu`. B, C yd D iriq,a fjk 
fjku lïmkh lrk ,§' túg bka tla wjia:djl § kq.eiqï we;s 

fkdjk w;r" wjia:d foll § kq.eiqï ixLHd; 2 Hz yd 4 Hz úh' 
 

 túg B, C yd D iriq,aj, ixLHd;j,g ;sìh yels  

hehs ie,flk w.hka lsysmhla j.=fõ P, Q, R yd S 

hk wjia:dj,ska ±lafõ'  ñka ksjerÈ w.hka ±lafjk 
wjia:djka úh yelafla" 

 (1) P yd Q muKs'   (2)  P, Q yd S muKs' 

 (3) P, R yd S muKs'   (4)  Q, R yd S muKs' 

 (5) P, Q, R yd S hk ish,a, u h' 

18. my; ±lafjk mßm:j, weógr mßmQ¾K fõ' fjda,aÜógrj, wNHka;r m%;sfrdaOh 1000  ne.ska fõ' fuu 

mßm:fha we;s m%;sfrdaO R = 1000  kï weógr mdGdxlh Wmßu jk mßm:h f;darkak'  
 
 
 
 
   
  

 

19.  mßjdrl wdOdrl u; kxjd we;s wkdfrdams; X iy Y kï f,day f.da, 

folla tlsfklg iam¾Y j we;' X f.da,h fmkajd we;s mßÈ N+.; lr we;s 

w;r Ok f,i wdfrdams; oKavla X wi,g /f.k tkq ,efí' ta iïnkaO 
my; m%ldY i,ld n,kak' 

   A − f.da, moaO;sh fmdf<dfjka bf,lafg%dak ,nd .kS.  

B − X f.da,hg RK úoHq;a úNjhla ,efí'  

C − Y f.da,hg Ok úoHq;a úNjhla ,efí' 
  my; l=uk m%ldYh $ m%ldY ksjeros fõ o@ 

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

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

20. nr fh¥ mÍCId k<hla rEmfha ±lafjk mßÈ ialkaOh fkd.sksh yels 
;rï jQ n÷kla ;=< we;s c,fha mdfõ' moaO;sfha .=re;aj flakaøh msysàug 
jvd;a u bv we;s ,CIHh jkafka   

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

 (4) D   (5) D 

 

 

 

A B C D 

wjia:dj B C D 

P 404 Hz 400 Hz 402 Hz 

Q 402 Hz 396 Hz 400 Hz 

R 402 Hz 400 Hz 396 Hz 

S 400 Hz 396 Hz 398 Hz 
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R 

(2) 
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R 
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21. olajd we;s mßm:fha A yd B w;r iul m%;sfrdaOh 6  ls'  

 12  m%;sfrdaOh fjkqjg 6  m%;sfrdaOhla fhÿfõ kï AB  

 w;r iul m%;sfrdaOh fjkia jk m%udKh jkqfha 

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

 (4)  4  (5) 6  

 

22.  fuu mßm:fha, negßhg 6 Vl úoHq;a .dul n,hla we;s w;r 
ish¨ u Odß;%l i¾jiu fõ' m<uqj iaúph X g iïnkaO lr 
miqj Y g iïnkaO lrkq ,efí' túg Z iy Y w;r wjidk 
úNj wka;rh l=ula o@    

 (1) 1·0 V (2) 1·5 V (3) 2·0 V 

 (4) 2·4 V (5) 3·6 V 

 

23. ÿiai%dù øjhla iys; Wi is,skavrhla ;=<g iudk wrhka iys; l=vd we¨ñkshï iy ms;a;, f.da, folla 
ksoyia lrkq ,efí' my; ±lafjk m%ldY i,ld n,kak'  

 (A) f.da, fofla u wdrïNl ;ajrK iudk fõ'  

 (B) f.da, fol u tl u fudfyd;l wdka; m%fõ. ,nd .kS'  

 (C) f.da, fofla u wdka; m%fõ. iudk 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), (B) iy (C) ish,a, u i;H fõ'     

 (5) (A), (B) iy (C) hk ish,a, wi;H fõ'   
 

24. rEmfha ±lafjk A ys ialkaOh 2 kg o" B ys ialkaOh 8 kg o fõ' A yd B 

w;r >¾IK ix.=Klh 0·2 jk w;r B yd mDIaGh ^fmdf<dj& w;r 

>¾IK ix.=Klh 0·5 la fõ' B u; 25 N l ;sria n,hla fh¥ úg A yd 

B w;r >¾IK n,h fldmuK o@ 

 (1)  50 N (2)  40 N (3)  20  N  

 (4)  4 N (5)  Y+kH h' 

 

25. rEmfha oelafjk fjda,aàh;d hduk mßm:h Ndú;fhka 

14·4 V m%odk fjda,aàh;djla u.ska 9·1 V hdukh lrk ,o 

fjda,aàh;djla ,nd .; yels h' m%;sodk Odrdj 250 mA yd 

vfhdavh yryd Odrdj 10 mA kï fuu ;;a;aj hgf;a R  

m%;sfrdaOfhys w.h l=ula o@ 

 (1) 10·4  (2) 14·4  (3) 20·4   

 (4) 24·4  (5) 30·4  

 

26. c, k<hl lrduh újD; lr c,h .,d hk úg yd lrduh jid we;s úg k<h ;=< c,fhys mSvk ms<sfj<ska   

3  105 N m-2 yd 3·5  105 N m-2 fõ’ lrduh újD; j we;s úg c,fha m%fõ.h l=ula o@ ^c,fha >k;ajh 1000 

kg m-3 nj i,lkak'& 

  (1) 10 m s-1 (2) 12 m s-1 (3) 15 m s-1 (4) 20  m s-1 (5) 25 m s-1 

 

 

 

 
 

3R 
2R R 

12  
A B 

R/2 

6 V 

X Y 

Z 

 

14·4 V 
R 

RL 

9·1 V 
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27.  mßmQ¾K jdhqjl iudk wdrïNl ;;a;ajhka hgf;a mßudj Vo 

isg V olajd wdldr ;=klska j.=fõ ±lafjk mßos m%idrKh fõ'  
  
 ta wkqj tla tla wjia:dfõ oS isÿ l< ld¾hh ms<sn| i;H 

m%ldYh l=ula o@ 

 (1). W1   W2   W3  (2). W2   W1   W3 (3). W2   W3   W1 (4). W1   W3   W2 (5). W3   W2   W1       

 

28. § we;s mßm:fha A yd B ;d¾lsl m%odkhka my; olajd we;' 

 

 

 

 

 

 Y ys ksjerÈ yevh jkafka l=ula o@  
 
         

  

         

 

 

   

29. rEmfha ±lafjk mßm:fha 3 F Odß;%lfha .nvd ù we;s Yla;sh  
 fldmuK o@  

 (1) 6 J (2) 12 J (3) 18 J 

 (4) 24 J (5) 36 J   

 
 

30. iudk ialkaOh we;s îlr ;=kla iudk c, mßudj,ska 
mqrjd we;’ tajd i¾jiu ;rdÈ ;=kla u; ;nd we;’ tajdfha 

ialkaOh m jk i¾jiu >klh ne.ska ;nd we;af;a rEmfha 
olajd we;s mßoafoks’ ;rdÈ ;=fkka oelafjk mdGdxl tajd 
wi< i|yka lr we;’  

 tu mdGdxl ms<sn| j my; m%ldY i,ld n,kak' 

  (A)  W2 = W3 

  (B)  W1 < W2 < W3 

  (C)  W1 < W2 = W3   
by; m%ldYj,ska l=uk m%ldYh $ m%ldY i;H fõ o@   

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

 

 

 

 

 

 

 

 

Y 

A 
B 

m%idrKfha iajrEmh ld¾hh 
ifudaIaK m%idrKh W1 

ksh; mSvk m%idrKh W2 

ia:sr;dmS m%idrKh W3 

 

A 
0 

1 

0 

1 
B 

(1) (2) 

(3) (4) 

(5) 

3 V 

8 V 

3 F 
2  

1  

4  

W2 

m 

W1 

m 

W3 

m 
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31. lïmkh jk jia;=jl Yla;sh ydks ùu ksid tys úia:dmkh ^x& ld,h ^t& iu`. fjkia jk wdldrh olajk 
m%ia;drh jkafka" my; tajdhska l=ula o@ 

 
 
 
 
 
  
 
 
 

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

 

 

 

32. tla úoHq;a n, f¾Ldjla u; PQ = QR jk mßos P, Q iy R ,laIH ,l=Kq 
lrk ,o úoHq;a n, f¾Ld rgdjla rEmfha oelafõ' P ys úNjh 0 V kï 
Q iy R ys we;s úh yels úNj ,nd fokafka my; l=uk ms<s;=frka o@     

   Q ys úNjh   R ys úNjh 

 (1)  -200 V       -450 V 

 (2)   -200 V  -400 V 

 (3) -200 V  -350 V 

 (4) +200 V  +350 V 

 (5) +200 V   +450 V 

 

33. kdNs ÿr (f1) 10 cm la jQ wj;, ldphla yd kdNs ÿr (f2) 20 cm 

la jQ W;a;, ldphla tajdfha m%Odk wlaI fmdÿ wlaIhla 
jkfia rEmfha mßÈ ;nd we;' wj;, ldpfha jï mi kdNsh 

u; msysá O kï jia;=jl ldp foflka u j¾;kfhka miq 
idok wjidk m%;sìïnh W;a;, ldphg ol=Kq me;af;a idohs' 

tu m%;sìïnfha Wi O jia;=fõ Wig iudk fõ kï" ldp 
fol w;r mr;rh fldmuK o@   

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

 

34. øjHhl øj wjia:dfõ oS úYsIag ;dm Odß;dj a o" ú,hkfha úYsIag .=ma; ;dmh 100a o" jdIamSlrKfha úYsIag 

.=ma; ;dmh 1000a o" øjdxlh 20 oC o" ;dmdxlh 100 oC o" fõ' tu øjHfha øjdxlfha mj;sk >k wjia:dfõ 

jQ m ialkaOhla o" ;dmdxlfha mj;sk jdIam m ialkaOhla o ñY% lrhs' ;dm ydkshla fkdue;s kï iu;=,s; 
wjia:dfõ oS" 

 (1)  20 oC >k yd øj ñY%Khla mj;S.    (2)  20 oC yd 100 oC w;r øjh  muKla mj;S. 

 (3) 100 oC  øjh muKla mj;S.   (4)  100 oC වාෂප් muKla mj;S. 

 (5)  100 oC øjh yd jdIam ñY%Khla muKla mj;S.  

35. iqug isria ì;a;s folla tlsfklg d mr;rhlska msysgd we;' tla ì;a;shl uqÿfka 

isg u fõ.hlska fnda,hla ;sria f,i m%lafIamKh lrkq ,efí' fnda,h Bg 
m%;súreoaO ì;a;sfha je§ tu fõ.fhka u fmd,d mksk nj Wml,amkh lrkak' bka 
miq fnda,h rEmfha oelafjk mßÈ uq,a ì;a;sfha mduq, m;s; jkafka kï" ì;a;sfha 

Wi H úh yelafla"  

  (1) 𝐻 =  
2𝑔𝑑2

𝑢2  (2) 𝐻 =  
𝑔𝑑2

𝑢2  (3) 𝐻 =  
2𝑔𝑑

𝑢2     

 (4) 𝐻 =  
4𝑔𝑑2

𝑢2  (5) 𝐻 =  
𝑔𝑑2

2𝑢2 

 

P Q R 

x 

t 

x 

t 

x 

t 

x 

t 

x 

t 

F1 

20 cm 
10 cm 

F2 

O 
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H 

u 
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36.  rEmfha ±lafjk mßÈ +Q wdfrdamKhla ksid yg .;a iaÓ;s 
úoHq;a lafIa;%hlla ;=< jQ X iy Y ,laIH folla fj;g 
ms<sfj<ska fmkajd we;s mrsos" +q iy +2q l=vd msßlaiqï 
wdfrdamK folla wkka;fha isg /f.k tk ,oS'  

  my; l=uk m%ldYh $ m%ldY ksjeros fõ o@  

  A : X ys § iaÓ;s úoHq;a lafIa;% ;Sj%;dj Y ys § fuka fo.=Khla fõ'   
  B : X ys § úoHq;a úNjh" Y ys § úoHq;a úNjhg jvd jeä fõ' 
  C : +q  iy +2q wdfrdamK tAjdfha msysgqïj,g f.k tAfï oS isÿ lrkq ,nk ld¾hhka iudk fõ' 

 (1) A muKs' (2)  C muKs' (3)  A iy B muKs' (4)  B iy C muKs' (5)  A, B yd C ish,a, u' 
 

37. ialkaOh 1 kg jk jia;=jla u; l%shd lrk wix;=,s; n,h F ld,h t iu. 
fjkia jk wdldrh rEmfha oelafõ' fuu jia;=j wdrïNfha ksYap,;djfha 
mj;sk w;r wk;=rej th ir, f¾Çh ud¾.hla Tiafia p,s; fõ' my; 
oelafjk m%ldY w;ßka ljrla wi;H fõ o@ 

 (1) uq,a 5 s ;=< jia;=jg wvqjk ;ajrKhla mj;S' 
 (2) jia;=j ukaokfhka p,s; fõ'    
 (3)  jia;=fõ wdrïNl ;ajrKh 4 m s-2 fõ' 
 (4) jia;=fõ Wmßu m%fõ.h 10 m s-1 g wvq h' 
 (5) 5 s lg miq jia;=j taaldldr m%fõ.hlska .uka lrhs'   
 

38. rEmfha ±lafjk úNjudk mßm:fha ix;=,k È. l jeä lr .; 
yels jkafka" 

(A) R  fkdfjkiaj ;nd E ys w.h wvq lr .ekSfuka" 

(B) E ys w.h fkdfjkiaj ;nd R ys w.h jeä lr .ekSfuka" 

(C) E yd R ksh;j ;nd úNjudk lïìfha úIalïNh jeä lsÍfuka' 
 by; m%ldYj,ska i;H jkafka" 

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

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

 

39. mDIaG iajNdjh iudk jQ A yd B jia;= foll úYsIag ;dm Odß;d C yd 2C o" wrhhka r yd 2r o" >k;aj 2 

yd  o" fõ' tajd by< WIaK;ajhl isg tlu ldurhla ;=< wkjr; jd; m%jdyhl isis,a fõ' 65 oC isg 55 oC 

olajd isis,a ùug A g t ld,hla .; fõ kï" B g ta i|yd .; jk ld,h jkafka" 

 (1)     
𝑡

8
  (2)   

𝑡

2
  (3) 𝑡 (4) 2𝑡 (5) 8𝑡 

 

40. .=re;ajc lafIa;%hl msysá wdfrdams; ir, wj,ïnhl foda,k ld,dj¾;h T yd fldaKsl úia:dmkh  fõ' tys 
foda,k ;,hg ,ïnlj taldldr pqïnl lafIa;%hla fh¥ úg"   

 (1)  T  wvq jk w;r  ksh; j mj;S'      (2) T  ksh; j mj;sk w;r  wvq fõ.   

 (3)  T iy  fol u ksh; j mj;S'     (4) T iy  fol u wvq fõ'     

 (5) T iy  fol u jeä fõ'  

 

 

 

 

 

 

 

 

+Q 

d 

+q 

2d 

+2q 

X Y 

F (N) 

t (s) 

4 

5 

Eo 

E R 

G 

l 
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41. AB r¿ mDIaGhla jk w;r B ys oDV ì;a;shla we;' A ys isg 
ì;a;sh foig mDIaGh osf.a m%lafIamKh lrk ,o jia;=j ì;a;sh 
iu`. .efÜ' .egqu wm%;Hia: jk w;r .egqfuka miq fmd<d 

mksk jia;=j kej; A olajd p,s; fõ'  

 jia;=j A isg B olajd;a kej; B isg A olajd;a isÿ jQ p,s;hg 

wod< m%fõ. − ld, m%ia;drh l=ula o@ 
 
 
 
 
 
 

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

 

42. ´ï kshufha i;H;dj wOHhkh lsÍu i|yd ilia lrk ,o mßm: wegjqula 

rEmfha oelafõ' tys ±lafjk R kï iïu; m%;sfrdaOlfha m%;sfrdaOh o< 

jYfhka 10  fõ' fuys ±lafjk E, X iy V WmlrKj,g ;sìh hq;= jvd;a 
WÑ; ñkqï mrdi fudkjd o@  

jrK wxlh E − negßh X − weógrh V − fjdaa,aaaÜógrh 

(1) 12 V 0 − 3 A   0 − 15 V 

(2) 12 V 0 − 1 A 0 − 15 V 

(3) 5 V 0 − 500 mA 0 − 5 V 

(4) 5 V 0 − 100 mA 0 − 5 V 

(5) 3 V 0 − 100 mA 0 − 5 V 

 

43. È. 42 cm la yd úIalïNh 6 mm jQ rn¾ máhlska legfmda,hla idod we;' ialkaOh 20 g la jQ .,a leghla 

;nd rn¾ máh 62 cm olajd weo .,a legh uqod yßk ,§' .,a legh 20 m s-1 fõ.fhka máfhka bj;a fõ 
kï rn¾j, hxudmdxlh fldmuK o@ 

 (1) 2.86×106 N m-2 (2) 2.97×106 N m-2 (3) 3.14×106 N m-2 (4) 5×106 N m-2 (5) 6.18×106 N m-2 

 

44. tla fl<jrla ixjD; k<hl wkqhd; wkqkdo wjia:d foll wkqkdo È. w;r fjki 32 cm la úh' k<fha 

wdka;fYdaOkh 0.5 cm kï" k<h uQ,sl wjia:dfjka wkqkdo jk úg wkqkdo È. fldmuK o@   

 (1) 15.5 cm  (2) 16 cm (3) 16.5 cm (4) 31.5 cm (5) 32 cm  

 

45. rEmfha ±lafjk wdldrfha ikakdhl lïìhla taldldr m%fõ.fhka 
pqïnl lafIa;%hlg we;=¿ fõ' fuys oelafjk msysàfï isg pqïnl 
lafIa;%fhka bj;a jk wjia:dj olajd p,s;fha § tys fofl<jr w;r 
yg .kakd úoHq;a .dul n,h ld,h;a iu`. fjkia jk wdldrh 

jvd;a fyd¢ka ksrEmKh lrkafka my; l=uk m%ia;drfhka o@  
 
 
 
 
 
 
 

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

 

v 

t 

v 

t 

v 

t 

v 

t 

v 

t 

A B 

10 m s-1 

8 m s-1 

E 

t 

E 

t 

E 

t 

E 

t 

E 

t 

+ - 
X 

V 

R 

Ro 

K 
E 100 ,  1 A 
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46. øjhla ;=< .s,a jQ flaYsl k<hla i|yd mDÓúfha § flaYsl Woa.ukh h fõ' tu øjh iy flaYsl k<h 

fmdf<dfõ fuka .=re;ajc ;ajrKh 2/3 jk yd jdhqf.da,Sh mSvkh fmdf<dfõ fuka 1/2 la  jk .%yf,dalhla 
fj; f.k .sh úg flaYsl Woa.ukh jkqfha" 

 (1) 
ℎ

3
 (2) 

ℎ

2
 (3) 

3ℎ

2
 (4) h (5)  

2ℎ

3
 

 

47.  YS; foaY.=‚l m%foaYhl jQ ksjila ;=< WKqiqu r|jd 
.ekSug ;dm ikakdhl;d ms<sfj<ska K, 2K yd 4K jk 
udOHj,ska ieÈ" >klu d, 3d yd 2d jk ia;r ;=klska 
hq;= taldldr yrialvla iys; ì;a;shla Ndú; fõ' 
ì;a;sfha by< iy my< rEmfha mßÈ fyd¢ka ;dm 
mßjrKh lr we;' ndysr mßirfha WIaK;ajh −5 oC jQ 
Èkl ksjfia wNHka;r WIaK;ajh 25 oC w.hl 
mj;ajd .kS' ì;a;sfha ia:r fjka jk ikaêj, 
WIaK;aj  1 yd  2 ys w.hka" 

 (1) 15 oC, 0 oC fõ'   (2) 15 oC, 5 oC fõ'   (3)  20 oC, 0 oC fõ'  (4) 20 oC, 5 oC fõ'  (5) 23 oC, −1 oC fõ' 

 

48. rEmfha ±lafjk mßm:fha A ,laIHfha § úNjh  
 fldmuK o@   

 (1) 1 V (2) 2 V (3) 3 V          

 (4) 3.6 V (5) 4.2 V 

 

 

 

 

49.  rEmfha olajd we;s mßÈ ialkaO m yd 3m jk .%y jia;= folla tajdfha 
fmdÿ ialkaO flakaøh jgd N%uKh fjñka mj;S' fuu .%y jia;= fol 

w;r ÿr d fõ kï" ialkaOh 3m jk .%y jia;=fõ wdj¾; ld,h 
fldmuK o@ 

  (1) 
𝜋

4
√

𝑑3

𝐺𝑚
 (2) 𝜋√

𝑑3

3𝐺𝑚
  (3) 

3𝜋

4
√

𝑑3

𝐺𝑚
  (4) 𝜋√

𝑑3

𝐺𝑚
   (5) 2𝜋√

𝑑3

𝐺𝑚
 

   

50. wrh r ne.ska yd ialkaOh m ne.ska jQ i¾jiu oDV f.da, folla È. wm%;Hdia: 
;ka;= follska rEmfha ±lafjk mßÈ t,a,d we;' miqj i¾jiu f;jk f.da,hla 
by; f.da, fol w;r iSrefjka ;nd rEmfha mßÈ moaO;sh iu;=,s;;djfha ;nd 
we;' ;ka;= fol isria msysàfï u mj;skafka kï" fuu iu;=,s;;djh mj;ajd 
.ekSu i|yd f.da, w;r mej;sh hq;= >¾IK ix.=Klfha wju w.h fldmuK o@   

 (1) 
2

3
 (2) 

1

√2
  (3) 

1

√3
   (4) 

1

2
  (5) 

1

3
  

 

 

 

 
  

 

 

 

 

2  

4  

+3 V 

+6 V 
1 F 

1  

2 F 

6 V 

1  
A 

3  

1  

3  

K 2K 4K 

d 2d 3d 

𝜃1 𝜃2 
25 oC −5 oC 

m 3m 

2r 



1 
 

 

       2023 

2023 

2023 

2023 

2023 

2023 
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1.  YsIHfhla ir, wj,ïnh Ndú;fhka .=re;ajc ;ajrKh (g) yd úoHd.drfha iS,sug we;s Wi (H) fiùug 
mÍlaIKhla ie,iqï lsÍug woyia lrhs' 

  
 (a). (i). Tn f;dard .kakd úp,Hhka yd H , g hk rdYSka weiqßka wj,ïnfha foda,k  

   ld,dj¾;hg iólrKhla ,shd" m%ia;dßl l%uh Ndú;fhka  g iy H  
   fiùu i|yd tu m%ldYkh jvd;a iqÿiq wdldrhg kej; ilia lr ,shkak' 

   ……………………………………………………………………………….. 

   ……………………………………………………………………………….. 

   ……………………………………………………………………………….. 

   

  (ii). fuu mÍlaIKfha § Tn f;dard .kakd úp,Hhka fudkjd o@       

   ^w&' iajdh;a; úp,Hh (  …………………………………... 

   ^wd&' mrdh;a; úp,Hh (  …………………………………... 

 

 (b). (i). fuu mÍlaIKfha § foda,khla iïmQ¾K jk wjia:dj jvd;a ksjerÈj ;SrKh 
   lsÍu i|yd Tn fhdok Wml%uh l=ula o@ hkak fya;= iys;j myokak' 

   ………………………………………………………………………. 

   ………………………………………………………………………. 

   ………………………………………………………………………. 

  

  (ii). ^w& ld,h uekSug imhd we;s úrdu >áldfõ rEmhla  fuys ±lafõ' 
       fuu mÍlaIKfha § f;dard .;a hï foda,k .Kklg wod< jQ 

úrdu >áldfjka ±lafjk mdGdxlh l=ula o@ 

    …………………………………………………………………… 

 

   ^wd& tla foda,khla i|yd .; jk ld,h o, jYfhka 2 s kï 
foda,k ld,h uekSfï § isÿjk  fodaIh  wju  lsÍu i|yd 
Tn f;dard .kakd foda,k .Kk (n) fldmuK ±hs" 
.Kkhlska ;yjqre lr olajkak' 

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

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

         

(c). (i). f;dard .;a foda,k .Kkg .;jk ld,h jvd;a ksjerÈj uek .ekSu i|yd Tn fhdod .kakd 
Wml%uh l=ula o@ 

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

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

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

 

  (ii). by;  ys § Tn i|yka l< Wml%uh fhdod .ekSu i|yd fya;=j l=ula o@ 

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

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

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

 

H 

l 

h 

iS,su 

úoHd.dr ìu 
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 (d). YsIHfhla úiska w|sk ,o m%ia;drfha wkql%uKh − 4.02 s2 m-1 o" wka;# LKavh 14.07 s2 o kï" 
 
  (i). .=re;ajc ;ajrKh (g) .Kkh lrkak' ^2 = 9.87 f,i i,lkak'& 

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

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

    

  (ii). iS,sfï Wi (H) .Kkh lrkak'  

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

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

 (e). fuu mÍlaIKfha § YsIHhska ;sfofkl= ksfõIK l+r ;enQ wdldr ;=kla rEmfha  
±lafõ' fuys § wj,ïn nÜgd foda,kh jkafka lvodis ;,hg wNs,ïn jk 
;,hla Tiafia nj i,lkak'  

  (i). ksfõIK l+r ksjerÈ wdldrhg Ndú; lr we;af;a ljr YsIHhd o@' 

   ………………………………………………………………………… 

        

  (ii). Tnf.a f;dard .ekSug yd wfkla wjia:d m%;slafIam lsÍug fya;= myokak' 

   A :    ………………………………………………………………………… 

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

   B :    ………………………………………………………………………… 

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

   C :    ………………………………………………………………………… 

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

      

 (f). ir, wj,ïN mÍlaIKhl § YsIHfhla ir, wj,ïnh úoHd.dr wdOdrlhg  
  iú lr we;s wdldr rEmfha ±lafõ'  

  (i). tys we;s fodaIh l=ula ±hs i|yka lrkak' 

   ………………………………………………………………………… 

   ………………………………………………………………………… 

   ………………………………………………………………………… 

   

  (ii). tu fodaIh u`. yrjd .ekSug l=ula l< hq;= ±hs i|yka lrkak' 
   ……………………………………………………………………………………………………….. 

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

 

 

 

 

 

 

 

 

A 

B 

C 
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02.  ksh; mßudfõ § jdhqjl mSvkh yd WIaK;ajh w;r iïnkaO;dj wOHhkh i|yd Ndú; lrk WmlrK 
ieleiaula rEmfha ±lafõ' 

 (a) fuys we;s WmlrK kï lrkak' 

  A:   ……………………………………………… 

  B:  ……………………………………………… 

  C:  ……………………………………………… 

  D:  ……………………………………………… 

  E:  ……………………………………………… 
 

 (b) fuu mÍlaIKfha § ;yjqre lsÍug wfmalaIs; 
kshuh ,shd olajkak' 

  …………………………………………………… 

  …………………………………………………… 

  …………………………………………………… 

  …………………………………………………… 

  …………………………………………………… 

 

(c) (i) fuu ieleiafï we;s tla fodaIhla i|yka 
lrkak' 

   ……………………………………………… 

   ……………………………………………… 

 

  (ii) th fodaIhla f,i ie,lSug fya;=j l=ula o@ 

   ……………………………………………… 

   ……………………………………………… 

 

(d) (i) fuys § f;dard .; hq;= ma,dial=jg ;sìh hq;= .=Kdx.hla ,shkak' thg fya;=j myokak' 

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

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

 

  (ii) ma,dial=j ;=< we;s jd;fha WIaK;ajh uek .ekSfï § isÿjk fodaIh wju lr .ekSug fhdod 

.kakd Wml%u i|yka lrkak' 

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

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

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

      

(e) (i) mÍlaIKd;aulj ,nd .kakd ,o mdGdxl weiqßka w¢k ,o m%ia;drfha uq,a fldgi jl%hla ù 
bkamiq fldgi ir, f¾Ldjla jQfha kï tfia ùug fya;=j l=ula úh yels o@ 

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

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

   

  (ii) uek .kakd mSvk w.hkaj, fodaI wju lr .ekSu i|yd l=uk wdldrfha mSvkudkhla f;dard 
.; hq;= o@' 

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

A 

B 

D 

E 

C 
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 (f) rEmfha ±lafjkafka by; mÍlaIKh i|yd Ndú; 
l< yels úoHd.drfha we;s ;j;a wdldrhl pd,aia 
kshuh wdo¾Yk WmlrKhls' is,skavrdldr f,day 
áka tllg mSvk wdudkh iú lr fuh idod we;' 

  
 (i) fuu WmlrKfha oS r;a lsÍula isÿ l< úg 

f,day Ndckh m%idrKh jqjo uq¿ mßudj 
ksh; lr f.k we;af;a flfia o@ 

   ……………………………………………… 

  ……………………………………………… 

   ……………………………………………… 

  ……………………………………………… 

     

  (ii) fuh Ndú;fha we;s ;j;a jdishla l=ula o@' 

   ……………………………………………… 

   ……………………………………………… 

   ……………………………………………… 

 

 

03.  (a). wjê fldaK l%ufhka m%siauhla ;kd we;s øjHfha j¾;kdxlh fiùug YsIHfhla úiska ie,iqï l< 
wegjqula rEmfha ±lafõ' 

  (i) wjê fldaKh fiùug ks¾.; lsrKh ,nd .ekSu olajd 
Tn isÿ lrk mÍlaIKfha mshjr ,shd olajkak' 

   ……………………………………………………………. 

   ……………………………………………………………. 

   ……………………………………………………………. 

   ……………………………………………………………. 

   ……………………………………………………………. 

   ……………………………………………………………. 

   ……………………………………………………………. 

   ……………………………………………………………. 

  

  (ii) fuu mÍlaIKfha § YsIHfhla úiska isgqjk ,o 
w,afmfk;s folla (P1 , P2) rEmfha ±lafõ' wjê fldaKh 
fiùug wjYH lsrKh ,nd .ekSug wod< ks¾udKh by; 
rEm igyfkys we| olajkak' 

   

  (iii) fuys oS wjê fldaKh i|yd ,enqKq w.h 42o  la kï ùÿrej, j¾;kdxlh (a ng) .Kkh lrkak'  
   sin 42o = 0.6691 nj i,lkak' 

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

   ...…………………………………………………………………………………………………… 
 
 (b). (i) fuu mÍlaIKfha § O w,afmfk;a; AB mDIaGh iu`. iam¾Y jk mßÈ isgq úh hq;af;a l=ula 

ksid o@  

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

A 

B C 

O 

P1 

P2 

(1) rEmh 
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  (ii) fuys P1 yd P2 w,afmfk;a;sj, msysgqug wod< fodaI folla i|yka lrkak'  

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

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

 

  (iii) Tn by; i|yka l< fodaI ksid isÿjk n,mEu meyeos,s lrkak'  

   ………………………….……………………………………….. 

   ………………………….……………………………………….. 

   ………………………….……………………………………….. 

    

(c). by; mÍlaIKh weiqfrka c,fha j¾;kdxlh fiùu i|yd 
ùÿre − c, w;=re mDIaGhg wod< wjê fldaKh fiùug" 
rEmfha ±lafjk mßÈ ùÿre l\jla Ndú; lr AC mDIaGh u; 
;=kS c, ia;rhla idod f.k we;'  

  (i) ùÿre − c, w;=re mDIaGhg wod< wjê fldaKh fiùu 
i|yd P3 yd P4 kï w,afmfk;s folla isgqjk ia:dk 
fuys (2) rEmfha ,l=Kq lr" ùÿre i|yd wjê fldaKh 
fiùug;a" ùÿre − c, w;=re mDIaGh i|yd wjê fldaKh 
fiùug;a" wod< lsrK igyka folu fuys ks¾udKh 
lr olajkak'  

  (ii) ùÿre − c, w;=re mDIaGhg wod< wjê fldaKh 63o  la 

kï c,fha j¾;kdxlh (a n w) .Kkh lrkak' 

   sin 63o = 0.8910 nj i,lkak' 

   ……………….………………………………………...... 

   ………………….………………………………………... 

 (d). (i) ùÿre − c, w;=re mDIaGhg wod< wjê fldaKh fiùfï 
mÍlaIKfha § tla;rd YsIHfhl=g wjê fldaKh i|yd 
45o  jeks w.hla ,enqKs' tf,i ùug fya;=j (3) rEmh 
;=< lsrK igykla w¢ñka meyeÈ,s lrkak'  

   ………………….……………………………………….. 

   ………………….……………………………………….. 

   ………………….……………………………………….. 

   ………………….……………………………………….. 

 
 (ii) by; (d) (i) ys i|yka l< fodaIh u`. yrjd .ksñka 

;j;a YsIHfhl= mÍlaIKh isÿ l< o Tyqg wod< ks¾.; 
lsrKh ,nd .; fkdyels úh' thg fya;=j meyeÈ,s 
lrkak'  

   ………………….……………………………………….. 

   ………………….……………………………………….. 

   ………………….……………………………………….. 

      

 (iii) O w,afmfk;a; A YS¾Ihg wdikak jkfia isgqùfuka 
fodaIhla isÿ fõ o@ fkdfõ o@ meyeÈ,s lrkak'  

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

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

A 

B C 

O 

P1 

P2 

(2) rEmh 

A 

B 
C 

O 

(3) rEmh 
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04.  úoHd.drfha § f,dayhl m%;sfrdaOfha WIaK;aj ix.=Klh ( ), fiùu i|yd isÿ lrk mÍlaIKfha § 
Ndú; lrk WmlrK ieleiaula my; rEmfha ±lafõ' 

  

 
  

(a).  fuu rEmfha K1, K2, R, RB iy G u.ska ±lafjk ksjerÈ WmlrK kï lrkak'  

  K1 : ………………………………………………       K2  : ………………………………………….. 

  R  : ………………………………………………        RB : ………………………………………….. 

  G  : ……………………………………………… 

 

 (b). fuu mÍlaIKfha § Tn ,nd .kakd ñkqï fudkjd o@  

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

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

   

 (c). (i). f,dayfha m%;sfrdaOfha WIaK;aj ix.=Klh ( ) fiùu i|yd" wjYH iólrK fol Tn ,nd .;a 
ñkqï yd wfkl=;a rdYs l=ula ±hs i|yka lrñka tajd weiqßka ,shd olajkak' 

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

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

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

   

  (ii). m%ia;dßl l%uhla Ndú;fhka f,dayfha m%;sfrdaOfha WIaK;aj ix.=Klh ( ) fiùu i|yd" by; 
iólrK iqÿiq mßÈ ilia lr ,shkak' 

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

   ……………………………………………………………………………………………………. 
 
 (d).   (i). Tng ,efnk m%ia;drfha o< igykla § we;s wlaI ;=< we| olajkak' 

  (ii). m%ia;drh weiqßka Tn m%;sfrdaOfha WIaK;aj ix.=Klh ( ) .Kkh  
   lrkafka flfiao@ 

   ……………………………………………………………………….. 

   ……………………………………………………………………….. 

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

R 
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 (e). (i). fuu mÍlaIKfha § o`.rh r;a lsÍug Ndú; lrk øj ;dmlh i|yd c,h fjkqjg  jvd WÑ; 

jkafka l=uk øjhla o@ 

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

  (ii). Tnf.a tu f;dard .ekSu i|yd fya;= myokak'  

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

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

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

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

 
 (f). m%;sfrdaOh 50   jk o`.rhla Ndú; lr YsIHfhla úiska lrk ,o mÍlaIKhl § ,nd.;a mdGdxl 

my; j.=fõ ±lafõ' 
   

       (0C) 30 40 50 60 70 

l      (cm) 45.7 47.4 48.0 48.7 49.4 

 
 
  (i). ,nd f.k we;s fuu mdGdxl ms<sn|j iEySulg m;aúh fkdyels nj ;j;a YsIHfhla i|yka 

lrhs' ta ms<sn| Tnf.a woyia olajkak' 
   …………………………………………………………………………………………………….. 

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

    

  (ii). tu wvqmdvq u`. yrjd .ekSu i|yd Tn wkq.ukh lrk mshjr fudkjdo@ 

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

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

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

  

 (g). (i)  fuu mÍlaIKfha § RB m%;sfrdaOh i|yd l=uk wdldrfha w.hla mj;sk m%;sfrdaOhla Tn f;dard 

.kafka o@  

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

 

  (ii) by; (g). (i) § Tn i|yka l< ms<s;=rg fya;=j fláfhka myokak'  

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

   …………………………………………………………………………………………………….. 
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05. c,-úÿ,s n,d.drhl ir, wdlD;shla 1 rEmfha oelafõ' c,dYfha c,h" c, uÜgug jvd 12 m la my<ska 
we;s ;, nurhla ^turbine& Odjkh lsÍug fhduq flf¾' ;, nurh 9.0 rad s-1 l tAldldr fldaKsl 
fõ.hlska N%uKh jk w;r tu wjia:dfõ oS 2 rEmfha oelafjk moaO;shla yryd úÿ,s cklh (electric 

generator) l%shd;aul fjñka mj;S'  
 

 
 

 

 (a) (i)  jia;=jla u; t,jqï n,h F o" m%fõ.h v o" tys cjh P o kï tu rdYs w;r iïnkaOh my; 
iólrKh u.ska ,nd foa' 𝑃 = 𝐹𝑣  fuu iólrKh udk jYfhka ksjeros nj fmkajkak' 

  (ii) N%uKh jk jia;=jl N%uK wlaIh jgd jHdj¾;h τ iy fldaKsl m%fõ.h ω fõ' by; (a) (i) ys 
iólrKh Ndú;d lr 𝑃 = 𝜏𝜔  nj ,nd .kak' 

 

 (b) (i) tAldldr k<h ;=< c,fha m%jdy YS>%;djh 15 kg s-1 fõ' c,fha .=re;ajdl¾IK úNj Yla;s fjkia 
ùfuka 90% la ;, nurh ,nd .kafka kï ;, nurhg ,efnk cj m%odkh ks¾Kh lrkak'  

   (ii) tAldldr k<fha yrialv úIalïNh 4.0 cm kï tu k<h osf.a c,h .,d hk m%fõ.h fidhkak' 
c,fha >k;ajh 1000 kg m-3 yd 𝜋 = 3 f,i i,lkak'  

  (iii) ;, nurfha wjr fm;s (blades) u;g by; (a) (ii) ys .Kkh l< m%fõ.fhka c,h .,d tkafka 
hehs i,lkak' ;, nurfha wjr fm;sj, jeoS c,h msg;g .,d hk m%fõ.h 2.5 m s-1 fõ' c, 
m%jdyfha .uH;djh fjkiaùfï YS>%;djh l=ula o@  

  (iv) ;, nurfha wlaIfha isg wjr fm;sj, uOHh olajd idudkH ÿr 1.0 m kï th tys wlaIh jgd 
we;s lrk jHdj¾;h .Kkh lrkak'   

  (v) ;, nurfha cj m%;sodkh l=ula o@  
  (vi) tkhska" hdka;%sl cj iïfm%aIKfha § ;, nurfha ld¾hlaIu;djh .Kkh lrkak'   
 

 (c) ;, nurfha p,s;h 2 rEmfha fmkajd we;s moaO;sh yryd cklh fj; iïfm%aIKh fõ' wrh 0.8 m 

jk úYd, frdaoh (X), t,jqï máhla (driving belt) yryd wrh 0.02 m jk l=vd frdaohlg (Y), 

iïnkaO lr we;' X frdaohg yd ;, nurhg fmdÿ wlaIhla we;s w;r Y frdaohg iy ckl 
hka;%hg fmdÿ wlaIhla we;' frdao iy máh w;r ,siaidhdula fkdue;s nj Wml,amkh lrkak'    

1 rEmh 
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  (i) cklfha wlaIfha fldaKsl m%fõ.h fidhkak'    

  (ii) A ys § máfha wd;;sh 50 N ls' by; (a) (iii)  ys imhd we;s f;dr;=re Ndú; lr B ys § wd;;sh 
fidhkak'  

06.  èjks ;rx. Yla;sh iïfm%aIKh lrhs' tfukau iajksl .s.=reula jeks úfYaI wjia:dj, § tu Yla;sh 
ksid cfka, yd f.dvke.s,sj,g ydks isÿ úh yels h' yf`â ier jeä èjks ;rx. yf`â ier wvq èjks 
;rx.j,g jvd jeä Yla;shla /f.k hhs' uhsfl%dfmdakhla fyda ksrdjrlhla ( detector ) yryd ;rx. 
.uka lrk úg Yla;sh .,d hk YS>%;djfhka Yíohl yfå iefrys wvq jeä nj ueksh yels h'  

 

 (a)  èjks ;rx. u.ska  ñksia l¾Kmgy mg,h lïmkh lsÍu jeks ld¾hhka o isÿ l< yels h' Yíohl 
yf`â ier wvq jeä nj lkg weiSug we;s yelshdj" tu èjks ;rx. ksid l¾Kmgy mg,fha isÿjk 
lïmkh u; r|d  mj;s' l¾Kmgy mg,h jeä úia:drhlska lïmkh jk úg fud<hg hefjk 
ix{d jvd m%n, jk w;r túg yfå ier jeä Yíohla f,i y÷kd .efka'  

    (i) ñksia lk ixfõ§  ixLHd; mrdih l=ula o@ 
  (ii) ñksia lk i|yd Y%jH;d foay,sfha w.h l=ula o@ 
  (iii) èjksh u`.ska ydks isÿ úh yels wjia:d i|yd WodyrKhla fokak' 
  (iv) yfå ier jeä Yío wvq Yíoj,g jvd jeäfhka Yla;sh /f.k hkafka wehs@ 

 

(b)  .skssfl<s ixo¾Ykhl § wyia fjä,a,la by< wyfia § mqmqrhs' èjksh iEu ÈYdjlg u taldldrj 
me;sfrk nj o" fmdf<dfjka isÿ jk mrdj¾;k fkd .sKsh yels nj o Wml,amkh lrkak' msmsrefï  
isg (R) 640 m ÿrlska msysá A ,laIHhl isák ksÍlaIhl= fj;g tu Yíoh meñfKk úg tys  
;Sj%;dj IA = 0.01 W m−2 fõ' msmsreu ksid cks; jq cjh P kï"  

  (i) A  ys § èjks ;Sj%;dj IA  i|yd m%ldYkhla P  weiqßka ,shkak' 
  (ii) msmsrefï isg 160 m  la ÿßka isák B ksÍlaIlfhl=g wefik ;Sj%;dj IB fldmuK o@ 
  (iii) A yd B ys èjks ;Sj%;d uÜgï fidhkak' 
 
 (c)  C ,laIHl isák ksÍlaIlfhl= fj;g Yíohla meñfKk úg èjks ;Sj%;dj, D ,laIHhl isák 

ksÍlaIlfhl=g Y%jKh jk ;Sj%;djh fuka ;=ka .=Khla jk w;r ;Sj%;d uÜgu o ;=ka .=Khla fõ' C 
ys èjks ;Sj%;d uÜgu fidhkak' 

 
d)   frdlÜgqjla ksYap,;djfhka .uka wrUd 60 m s−2 ;ajrKfhka isria j by<g .uka lrhs' th 600 m 

by<ska we;s úg thska ksl=;a lrk Yíoh ksid" thg my<ska mDÓúh u; jq fufyhqï uOHia:dkhg 
,efnk ;Sj%;djh I fõ' hï ld,hlg miqj by; fufyhqï uOHia:dkh u`.ska ukskq ,nk ;Sj%;djh 
I/ 3 fõ' jd;fha èjks fõ.h 340 m s−1 kï"  

   (i) fufyhqï uOHia:dkh u`.ska ukskq ,nk ;Sj%;djh I/ 3 jk úg frdlÜgqj .uka lr we;s ÿr 
fidhkak' 

  (ii) fufyhqï uOHia:dkh u`.ska ukskq ,nk ñkqï fol w;r ld, fjki fidhkak' 
 
 
 
 
 
 
 

2 rEmh 
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07. (a) øjhla ;=< isria j .s,ajd we;s ùÿre oKavla i,lkak' iam¾Y fldaKh 0o, 90 yd 180 jkafka kï 
øj mDIaGfha msysàu yd oKav u; mDIaÀl wd;;s n, msysgk wdldrh olajkak' 

 
 (b) (i) wrh R jk yd  >k;ajh   jk B kï øjfhka ieÿkq øj ìxÿjla >k;ajh  jk A kï øjhla 

;=< yß wvla .s,S mdfõ' A øjfha mDIaÀl wd;;sh  kï" øj nqnqf,a úIalïNh D, my; 
m%ldYkh u.ska ,nd fok nj fmkajkak'  

     𝐷 = √
12𝛾

𝑔(2𝜎−𝜌)
     

   uq¨ f.da,h u tlu jl%;djhlska hqla; jk nj;a iam¾Y fldaKh 180 nj;a i,lkak'    
 
  (ii)   A øjfha >k;ajh 2 000 kg m–3 yd B øjfha >k;ajh  3 000 kg m–3 yd A øjfha mDIaÀl wd;;sh   
         9 x 10–2 N m–1 kï" øj nqnqf,a wrh .Kkh lrkak' 
    (iii)  by; wrh iys; øj ìxÿjla i¾jiu øj ìxÿ 64 lg fnfoa kï fuu l%shdj,sfha § øj ìxÿj, isÿ 

jk WIaK;aj fjki  kï" ∆𝜃 =
9𝛾

𝜎𝑅𝑐
  nj fmkajkak' fuys c øjfha úYsIag ;dm Odß;dj fõ'  

  (iv)  mDIaÀl wd;;sh  jk c,h ;=< wrh R jk jdhq nqnq,la i,lkak' tys wNHka;r mSvkh Po yd        
    msg; mSvkh P kï Po yd P w;r iïnkaOh ,shd olajkak' 
  (v)  by; ,nd .;a iïnkaO;djh inka nqnq,la i|yd fhÈh yels o@  myokak' 

 
 

 (c)  jd; wjldYh ;=< jQ tla inka nqnq,l wNHka;r" mSvkh P1, >k;ajh 1 o WIaK;ajh T1 fõ' nqnq,  
           wjg jd;fha mSvkh P2 >k;ajh 2 yd WIaK;ajh T2 o fõ' >k;ajh yd mDIaÀl wd;;sh WIaK;ajh 

iu. fjkia fkdfõ hhs i,lkak' inka nqnqf,ys wrh R fõ' 
 

  (i) inka nqnq, ;=< mSvkh P1 yd ndysr mSvkh P2 w;r iïnkaO;djh i|yd m%ldYkhla ,shd 
olajkak' 

  (ii) wrh 2 cm yd 3 cm inka nqnq¨ folla tlg tl;= ydù ;ks inka nqnq,la idohs' tu inka 
nqnqf,a fmdÿ mDIaGfha wrh .Kkh lrkak' 

  (iii) inka nqnq, ;=< yd wjg jd;h mßmQ¾K jdhq f,i yeisfrkafka hhs i,ld by; ixfla; 

weiqfrka (
𝜌1 𝑇1

𝜌2 𝑇2
)  i|yd m%ldYkhla ,nd .kak' 

  (iv) inkaj, mDIaÀl wd;;sh  = 2.5 x 10–2 N m–1 nqnqf,a wrh 15 mm jd;fha >k;ajh  1.2 kg m–3 
yd nqnq, ;=< jd;fha >k;ajh 1.3 kg m–3 kï nqnq, ;=< WIaK;ajh .Kkh lrkak' wjg 
jd;fha WIaK;ajh 27 C yd ndysr jd;fha mSvkh (P2) = 1 x 105 N m–2  fõ'  

  (v) inka mg,fha >klu b;d l=vd hhs i,ld mg,h ,lajk wd;;sh .Kkh lrkak' 
 
           (vii) by; (c) ys i|yka inka nqnq, iq<Õg yiqù my; rEmfha mßÈ c,h msß k<hl fl<jrg 

iïnkaO ù mj;S' k<fha A isg B  olajd ÿr iu. mSvkh úp,kh jk whqre o, igykl 
olajkak' 

 
 
 
 

 

                                        
 

 

 

 

 

 

 

 

 

 

 

B A 
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08. úoHq;a iy pqïNl lafIa;% fhdod .ksñka wdfrdams; wxY= ;ajrKhlg ,la lr wêfõ.S wxY= 
loïn ,nd .ekSu i|yd ihslaf,dafg%dakh (clyclotron) fhdod .efka' 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 rEmfha oelafjk mßÈ ßla; l=àrhla ;=< bx.%Sis D wlaIrh wdldrhg ;kd we;s w¾O ljdldr l=yr f,day 
l=Üá follska fuh iukaú; fõ' whk m%Njh l=yr D l=Üá fol w;r ;nd we;' l=Üá fol w;r úoHq;a 
lafIa;%hla we;s lsÍu i|yd wê ixLHd; m%;Hdj¾; fjda,aàh;djlg iïnkaO lr we;s w;r l=Üá 
we;s ;,hg ,ïnl j tAldldr pqïnl lafIa;%hla mj;ajd f.k we;' whk m%Njfhka úfudapkh jk whk 
rEmfha oelafjk wdldrhg i¾ms,dldr ud¾.hla Tiafia .uka lrñka kej; kej; ;ajrKhlg ,la 
fjñka wêl fõ.hla ,nd .kakd w;r wjidkfha § l=yrh ;=<ska msg;g .ekSu isÿ flf¾'  

 
 (a)  wdfrdams; wxY= f,i ner yhsv%cka ^ähqàßhï& kHIaá fhdod .efka' tys O%eùh;djh l=ula o@ 

  

 (b)  (i) ksheosfhka úfudapkh jk wxY= m<uqj ol=Kqmi D l=àrhg we;=¿ jkafka kï wdrïNl úoHq;a 
lafIa;%fha osYdj l=ula o@ 

  (ii) wdfrdams; wxY= rEmfha oelafjk mrsos w¾O jD;a;dldr ud¾.hl jdudj¾;j .uka lrkafka kï 
pqïNl lafIa;%h imhd we;s osYdj l=ula o@ 

 (c) D yeve;s l=yr f,day l=Üá ßla; l=àrhla ;=< ;eîug fya;=j meyeos,s lrkak'  
 (d) whk m%Njh u.ska úfudapkh lrk wxY= Yla;sh .kafka l=uk fmfoila yryd .uka lsÍfï oS o@ 
 (e) ksheosfhka úfudapkh jk m ialkaOhla iy q wdfrdamKhla iys; wxY=jla v fõ.hlska l=àrhla 

fj; we;=¿ ù r wrhla iys; w¾O jD;a;dldr ud¾.hl .uka lrhs' imhd we;s pqïNl lafIa;%fha 
i%dj >k;ajh B fõ'  

  (i) w¾O jD;a;dldr ud¾.fha .uka lsÍu i|yd iemfhk flakaødNsidÍ n,h kï lrkak' 
  (ii) by; (e) (i) ys kï lrk ,o flakaødNsidÍ n,fha úYd,;ajh i|yd m%ldYkhla ,shkak' 
  (iii) wxY=j .uka .kakd fõ.h i|yd m%ldYkhla B, q, r iy m weiqfrka ,nd .kak' 
  (iv) w¾O jD;a;dldr ud¾.hl .uka lsÍug .; jk ld,h i|yd m%ldYkhla jHq;amkak lr tu.ska 

m%;Hdj¾; fjda,aàh;djg ;sìh hq;= ixLHd;h f kï" 𝑓 =
𝐵𝑞

2𝜋𝑚
 nj fmkajkak'    

  (v) w¾O jD;a;dldr ud¾.hla Tiafia .uka .kakd úg § wxY=jla i;= pd,l Yla;sh i|yd 
m%ldYkhla jHq;amkak lrkak' 

 (f) fuu ihslaf,dafg%dakh u.ska wxY=jlg ,nd fok Wmßu Yla;sh 15 MeV fõ hehs i,lkak' wxY=jl 
𝑞

𝑚
 wkqmd;h 4.8×106 C kg-1, wxY=fõ wdfrdamKh 1.6×10-19 C, pqïNl lafIa;%fha i%dj >k;ajh 5.0 

T jkafka kï D yeve;s fldgia foflka iukaú; fldgfia ;sìh hq;= wju wrh fidhkak' 
 (g) wxY= i¾ms,dldr u.la Tiafia fkdj jD;a;dldr u.la Tiafia ;ajrKh lsÍug fuys isÿ l< hq;= 

fjkialula fhdackd lrkak' 
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09. (A)  

 (a) (i) rEmfha oelafjk mßm:fha jQ fldaIfha ú' .d' n' E o
   wNHka;r m%;sfrdaOh r o fõ' t;=<ska I Odrdjla .,d 
   hk úg tys w.% fol w;r úNj wka;rh (V),  

     V = E - Ir   
   u.ska ,efnk nj fmkajkak' 
 
      
  (ii) fuu mßm:fha ú'.d'n' E1 yd E2 jk fldaI fol 

fjkqjg fhÈh yels iul fldaIfha ú'.d'n' E o" tys 
wNHka;r m%;sfrdaOh r o kï" 

    
𝐸

𝑟
 =  

𝐸1

𝑟1
  + 

𝐸2

𝑟2
      nj fmkajkak' 

 
(b) miq.sh j¾Ifha Y%S ,xldfõ we;s jQ wd¾:sl 

w¾nqoh fya;=fjka isÿ jQ úÿ,s lmamdÿj 
ksid rd;%S ld,fha § fndfyda YsIHhskaf.a 
wOHdmksl lghq;=j,g ndOd we;s úh' 
thg ms<shula f,i Wiia fm< yeoErE 
YsIHfhl= my; wegjqu ilia lrk ,§' 
fuh iQ¾h n÷k f,i Tyq kï lrk ,o 
w;r tys l%shdldß;ajh isÿ jkafka n÷fka 
mshk u; we;s l=vd m%ldY fjda,aàh 
fldaI ^Photovoltaic cells& ysre t<sfha 
;enQ úg tu.ska kej; wdfrdamKh l< 
yels fldaIh ;=< Yla;sh .nvd lr 
.ekSfuks' YsIHhd Èjd ld,fha § jy,h 
u; iQ¾h n÷k ;nd miqj ksji ;=<g .kq 
,efí' tu mßm:fha fldgila my; 
oelafõ' my; olajd we;s ish¨ u .Kkh 
lsÍï i|yd iïnkaOl lïìj, 
m%;sfrdaOh fkdi,ld yeßh yels nj 
i,lkak' 

 
  (i) Rcq ysre t<sh hgf;a YsIHhd úiska fldaI 

moaO;sfha w.% fol w;r úNj wka;rh 12 V nj 
uek .kakd ,oS' fldaI i¾jiu fõ kï fldaIj, 
wNHka;r m%;sfrdaO rys; hehs Wml,amkh l< 
úg tla  fldaIhl w.% w;r fjda,aàh;dj 
fldmuK o@  

 
  (ii) m%dfhda.slj by; ^b& ys i|yka l< Wml,amkh 

fodaI iys; h' tu ksid ;j;a mÍCIKhla u.ska 
YsIHhd tla fldaIhla ;=< 1  wNHka;r 
m%;sfrdaOhla mj;S hehs fidhd .kakd ,§' tfia 
kï fldaI moaO;sh yryd ,nd.; yels iM, 
fjda,aàh;dj fldmuK o@ 

 
  (iii) ^i& yd ^ii& wjia:dj, § 18  m%;sfrdaOh yryd ,nd 

.; yels úNj wka;rh .Kkh lrkak' 
 

(c) my; oelafjkqfha YsIHhd mQ¾Kj idod ksu lr .kakd 
,o mßm:hhs' A hkq kej; wdfrdamKh l< yels 
negßh fõ' 

  (i) fuu mßm:fha fodaIhla mj;S' th l=ula o@ 
  (ii) ksjeros lrk ,o mßm:h Tnf.a ms<s;=re m;%fha 

we| olajkak' 

E , r I 

R 

^i& rEmh  

rEmh ^ii& 

^iv& rEmh  

m%ldY fjdaaaaa aa,aàh  
fldaI  

fldaIh 
mshk 

n,aaaaaaan 

ùÿre 

rEmh ^iii& 
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  (iii) fuys § n,anhla yryd 25 mA Odrdjla .,d hd 
hq;= kï yd 5 V l fjda,aàh;djla wjYH fõ kï 
o R ys w.h fidhkak' ^kej; wdfrdamKh l< 
yels negßfha w.% w;r 10 V fjda,aàh;djhla 
mj;S hehs i,lkak'& 

  (iv) fuu mßm:fha hï úlrKhka isÿ lr Tyqf.a 
ÿrl:kh kej; wdfrdamKh l< yels o@ 
^ÿrl:k wfrdamlh 5 V, 1 A Ndú; lrhs'& Tnf.a 
ms<s;=rg fya;= olajkak' 

 
(d)  YsIHhd fuys § ;u ldurhg muKla 

fkdj uq¿ ksjig u wdf,dalh imhd 
§ug iQ¾h n÷ka Ndú;hg ;SrKh lrhs' 
ksjfia mßm: ie,iqu (iv) rEmfha 
±lafõ' 

 
fuys§ YsIHhd úiska uq¿ ksji u i|yd 
my; mrsos ;ks mrsm:hla f.dvk.hs' 

 

 

 

 

 

 

 

 

 

 

 

fuys § E u.ska iQ¾h n÷k olajd we;s w;r th uq, § YsIHhd ie¥ iQ¾h n÷kg i¾jiu jk kuq;a tys 
m%udKfhka úYd, fldaI tl;=jla u`.ska 50 V fjda,aàh;djhla ,efí' fuys oS o by; i|yka l< 
n,anj,g i¾jiu n,an iïnkaO lr we;s nj o tajd m%udKk ;;a;aj hgf;a oe,afjk nj o 
i,lkak' 

  (i) R1 ys w.h fidhkak' 
     (ii) R2 ys w.h 50  kï R1 ys w.h fidhkak' 
   (iii) fuu iQ¾h n÷ka wdfrdamKh jk wjia:dfõ iïmQ¾K  mßm:h  yryd  .,dhk  Odrdj .Kkh 

lrkak' 
  (iv) fuys § YsIHhd 50 V fjkqjg 30 V  fldaIhla  Ndú;  l<  yels nj mjihs' by; m%ldYfha  

i;H;dj myokak' 
  (v) fuu 50 V  fldaIh  mQ¾K j  wdfrdamKh ùug 6 h l ld,hla .; fõ kï tu ld,h ;=< 

fldaIh  .nvd  lr .kakd Yla;sh fldmuK o@ 
  (vi) fuu mßm:h Ndú;fhka YsIHhd ;u ldurfha isú,sug iïnkaO lr we;s úÿ,s mxldj l%shd;aul 

lsÍug W;aidy lrhs' Tyqf.a W;aidyh id¾:l fõo@ fkd fõo@ meyeos,s lrkak' 
 

 

 

 

 

 

 

^v& rEmh  

^vii& rEmh  

^vi& rEmh  
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09. (B)  

 my; rEmfha fmkajd we;af;a fmdÿ úfudapl úkHdifha mj;sk g%dkaisiagr mrsm:hla iy tys m%odk − 
m%;sodk fjda,aàh;d ,dlaIKslhhs' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (a) (i)  Vcc fjda,aàh;dj fidhkak'  

   (ii)  Vi = 1.5 V úg mdou iy úfudaplh w;r fjda,aàh;dj l=ula o@ 
   (iii) fuu g%dkaisiagr mßm:fha fjda,aàh;d ,dNh iy Odrd ,dNh fidhkak'  

 

  (b) 2 rEmfha fmkajd we;s wdldrfha RcqlrKh lrk ,o m%;Hdj¾; (ac) ix×djla j¾Okh lsÍu i|yd 
3 rEmfha fmkajd we;s mßos m%;sfrdaOl folla iy Odß;%l folla mßm:hg tl;= lrk ,oS' 

 

  t

V i

Vp
Figure 9.2

 
 

 

 
  (i)  mßm:h ;=< Odß;%lj, l%shdldß;ajh i|yka lrkak'  

  (ii) ix×dfõ uqÿk (peak) lemShdulska f;drj th j¾Okh l< yels jk mßÈ Vp ys Wmßu w.h 
l=ula o@ 

   (iii) Vp = 0.2 V kï wkqrEm m%;sodk ix×dfõ o< igykla w¢kak'  

  
 (c) 4 rEmfha fmkajd we;af;a ldrld;aul j¾Ol mßm:hls' 
 

 

 

 

 

 

 

 

 

 

  

 
   m%odk fjda,aàh;djh (Vin) tosßfhka m%;sodk fjda,aàh;djh (Vout) ys m%ia;drh by; oelafõ'  

12 k 

2.5 k 

Vi 

0 V 

Vo 

Vcc 

0 0.8 1.5 

0.3 

8.0 

Vo/V 

Vi/V 

1 rEmh 

12 k 

2.5 k 

Vi 

0 V 

Vo 

Vcc 

125 k 

16 k 2 rEmh 

3 rEmh 

1 2 3 4 5 6 7 8 9 10 

-15 

Vout/V 

0 

Vin/V 

10 k 
Vin 

Rf 

+15 V 

-15 V 

Vout 

0 V 
4 rEmh 
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   (i) Rf m%;sfrdaOlfha w.h l=ula o@  

   (ii) m%ia;drhg wod< j by; mßm:fha l%shdldß;ajh meyeos,s lrkak' 
      

 (d) 

 

 

 

 

 

 

 

 

 

  
   fjda,aàh;d ixikaol (comparator) mßm:hla 5 rEmfha oelafõ' m%odk fjda,aàh;djh, Vin < 4.5 V 

úg LED oe,afõ' R ys m%;sfrdaOfha wju w.h fidhkak' 
 

 (e) idudkHfhka 5 V d.c. lska l%shd lrk mß.Kl fldgiaj, l%shdldß;ajh i|yd ia:djr n, 
iemhqula w;HdjYH fõ' m%odk fjda,aàh;djh (Vin) ys WÉpdjpkh ^fjkiaùu& 10% g jvd jeä kï 
th lsisfia;a u oeßh fkdyels neúka th ks;sm;d mÍlaId lsÍu jeo.;a fõ' fujeks wruqKla i|yd 
ks¾udKh lr we;s WmlrKhl mßm: igykla my; 6 rEmfha oelafõ'   

 

  (i)  P iy Q ys úNjhka i|yka lrkak' 
  

  (ii) X yd Y f,i olajd we;s LED 
oe,aùu i|yd ;Dma; úh hq;= 
wjYH;djh fláfhka meyeos,s 
lrkak' 

  

  (iii) R1  iy  R2 hk m%;sfrdaOlj, 
w.hka  
   .Kkh lrkak'  

 

 

 

10. (A)  

 (a) øjhl i;H m%idrKh yd oDYH m%idrKh y÷kajkak' 

 (b ) (i ) riÈh-ùÿre WIaK;ajudkhl ixfõ§;djh hkafkka Tn woyia lrkafka l=ula o@ 

  )ii( riÈh-ùÿre n,anh ;=< riÈh mßudj ksh;j mj;sk úg tys ixfõ§;djh jeä lr .ekSug tys 
yrialv j¾.M,h wvq l< hq;= o@ jeä l< hq;= o@ 

 (c) riÈh-ùÿre WIaK;ajudkhl n,anfha mßudj 0 ○C § 0.2 cm3 fõ' fuu WIaK;ajudkh 0 - 150  °C 

mrdih ;=< WIaK;ajh uekSu i|yd l%udxlKh lr we;' fuu WIaK;ajudkh idod we;s ùÿrej, 

f¾Çh m%idrK;dj 3 x 10-6 ○C-1 jk w;r riÈhj, i;H m%idrK;dj 2 x 10-4 ○C-1  fõ’ 0 ○C § n,anh 
iïmQ¾Kfhka riÈfhka msÍ we;s nj;a WIaK;ajh iuÕ flaYsl k<fha m%idrKh fkd.sKsh yels 
;rï jk nj;a Wml,amkh lrkak'  

  (i) 150 ○C § n,anfha yd riÈfha mßudj fidhkak' flaYsl k<fha we;s riÈh o 150 ○C WIaK;ajhg 
,Õd jk nj Wml,amkh lrkak'  

  (ii) flaYsl k<fha yrialv j¾.M,h 2’292 x 10-4 cm2 kï" fï i|yd wjYH jk flaYsl k<fha 
wju È. fidhkak'  

15 k 

Vin 

R 

0 V 

12 V 

5 rEmh 

15 k 

Vin 

R2 

0 V 

12 V 

Op amp 1 

Op amp 2 

X 

Y 

P 

Q 

R1 

6 rEmh 
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  (iii) fuu WIaK;ajudkfha ixfõ§;dj mm ○C-1 j,ska fidhkak' 
 

 (d) fuu WIaK;aj mrdih ;=< § f,dayhla jk riÈfha mßud m%idrKh wdikak jYfhka f¾Çhj isÿjk 
nj Wml,amkh l< yels h' kuq;a ùÿre tfia fkdfõ' tneúka fujeks WIaK;ajudkhl lshùu fodaI 
iy.; fõ'  

 fuu .eg¿j wju lsÍu i|yd n,anfha we;s riosh mßudj iEu úgu ksh;j mj;sk mßÈ ta ;=<g 
f,day lene,a,la we;=¿ lsÍug YsIHfhla fhdackd lrhs'  

  (i) f¾Çh m%idrK;dj 1.2 x 10-4 ○C-1 jk f,day lene,a,la § we;s kï" n,anfha we;s riosh mßudj 
mßudj iEu úgu ksh;j mj;sk mßÈ Bg we;=¿ l< hq;= f,day lene,af,a 0 ○C § mßudj 
fidhkak'  

  (ii) fujeks ld¾hhla i|yd f,dayhla f;dard .ekSfï § m%idrK;djg wu;rj i,ld ne,sh hq;= 
jeo.;a .=Kdx. fudkjd o@ 

  (iii) f,day lene,a, fhdok ,o WIaK;ajudkh i|yd o (c). (ii) ys Ndú; l< flaYsl k<h u Ndú; 
lrkafka kï" by; mrdih mj;ajd .ekSug Ndú;d l< hq;= flaYsl k<fha È. fidhkak'  

   (iv) kj WIaK;ajudkfha ixfõ§;dj mm ○C-1  j,ska fidhkak'   
  (v) fuu WIaK;ajudkh 150 ○C g jeä WIaK;ajhla we;s øjhla ;=<g we;=¿ l<fyd;a riÈh wêl f,i 

m%idrKfhka Bg isÿúh yels ydksh j,lajd .ekSug tu k<fha by< fl<jr f.da,dldr nqnq,la 
fhdod we;' 300 oC l WIaK;ajhl § o fuu WIaK;ajudkh wdrlaId lr .ekSug kï fuu 
nqnq,g ;sìh hq;= wju wrh  mm j,ska fldmuKo@  

    π = 3 f,i;a" 35.115.14623 =  f,i;a" i,lkak'   
 
 

10 (B) 

Positron Emission Tomography (PET) hkq uDÿ mglj, m%;sìïn ,nd .ekSu (imaging)  i`oyd ffjoH úoHdfõ 
§ Ndú; lrkq ,nk kùk l%u Ys,amhls. mßf,dalkh (scan) lsÍug m%:ufhka  frda.shdg Fluorodeoxyglucose 

(FDG) f,i yÿkajkq ,nk iSks jeks øjHhla we;=,;a lrkq ,efí. FDG wKq YÍrh ;=< úúO mglj,g 
wjfYdaIKh lr .kq ,efí. fuu  FDG wKqj,g wkafõYlhla (tracer) f,i 18F úlsrKYS, iuia:dkslh tl;= 
lrkq ,en we;.  fuu 18F wkafõYlhg flá w¾O wdhq ld,hla we;s w;r fmdisfg%dak úfudapkh iefklska 
wdrïN fõ. tu ksid úlsrK i`oyd ksrdjrKh jk ld,h fláh. fmdisfg%dakhla hkq bf,lafg%dakhl 
wdfrdamKhg m%;súreoaO wdfrdamKhla ;sîu yerekq fldg wka iEu wdldrfhka u bf,lafg%dahlg i¾jiu wxY= 
úfYaIhls. 

fmdisfg%dakhla frda.shdf.a uDÿ mglh ;=< 1 mmla muK ÿrla .uka lsÍfï § th mglh ;=< jk 
bf,lafg%dakhla iu`. wka;¾ l%shd lrhs. E=mc2 iólrKh wkqj (fuys c hkq wdf,dalfha fõ.h hs), 
fmdisfg%dakhla bf,lafg%dakhla uqK.eiSfï § tajdfha ialkaOh (m), Yla;sh (E) njg m;a fõ. fuu Yla;sh 
m%;súreoaO ÈYdj,g .uka lrk i¾jiu .eud lsrK f*dafgdak foll wdldrfhka ksl=;a fõ. fuh WÉfþokh 
(annihilation) f,i ye`Èka fõ. .eud lsrKj, ixLHd;h (f), E = hf iólrKh u`.ska fokq ,efí (fuys h hkq 
ma,dkala ksh;h hs). YÍrfha mÍlaId lrkq ,nk wod< m%foaYh jgd úIalïNh 1 m muK jk wkdjrl uqÿjla 
(detection ring) we;. 18F wkafõYlh ksid isÿ jQ fuu WÉfþokh isÿ jQ ia:dkh ks¾Kh lr .ekSug fuu .eud 
lsrK fol wkdjrl uqÿjg ,`.d jQ ld, w;r fjki Ndú; lrkq ,efí. wkdjrl uqÿj u; jk fuu .eud 
lsrK fol wkdjrKh lr .;a ,laIH fol hd lrk f¾Ldj m%;spdr f¾Ldj (line of response -LOR) f,i 
ye`Èka fõ. úfudapl m%Njh (source of emission) fuu  LOR u; hï ;ekl msysg hs.  

wkdjrk uqÿjg iïnkaO lr we;s mß.Klh fuu uDÿ mglj, m%;srEml ks¾udKh lrkq ,nhs. idudkH 
mglhlg jvd mglj, widudkH jeãula  (tumours) we;s ia:dkj, § jeä .aÆfldaia m%udKhla Ndú; lrk 
ksid tu widudkH jeãula we;s ia:dk yÿkd .ekSug  mßf,dalk m%fhdackj;a fõ.  mglj, widudkH 
jeãula mj;sk iaa:dkfha (tumour site) .aÆfldaia wdldrhlska mj;sk FDG wkafõYlh jvd jeä m%udKj,ska 
yuq jk w;r th PET m%;sìïnfha (image) §ma;su;a fldgila f,i fmfka. PET mßf,dalkhl § frda.shdg 
úlsrKYS,S øjHhla we;=,;a lrkq ,efí.  flfia fj;;a PET mßf,dalkfha § fhfok úlsrKfha iM, ud;%dj 
iykodhS iSudj ;=< mj;shs. th mqoa.,fhl= j¾I foll ld,hla ;=< § iajdNdúl j ksrdjrKh jk úlsrK 
ud;%djg wdikak f,i iudk fõ.  
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by; rEmfha fmkajd we;s mßos mglj, widudkH jeãula we;s frda.sfhl= PET mßf,dalkhlg Ndckh fõ. 
tys §  18F fmdisfg%dak úfudapkh u`.ska laIh fõ. mglj, widudkH j¾Okhla we;s ia:dkhl jk ,laIHhl 
§ fmdisfg%dakhla bf,lafg%dakhla uqK.eiS .eud lsrK folla ksmojñka WÉfþokh (annihilate) fõ. 

bf,lafg%dakhl ialkaOh = fmdisfg%dakhl ialkaOh = me = 9.11 × 10–31 kg 

wdf,dalfha  fõ.h = c = 3.0 × 108 m s-1 

(a)  fmdisfg%dakfha iy bf,lafg%dakfha úoHq;a wdfrdamKhg wkqj, 

(i)   tajd w;r we;s fjki l=ula o? 

(ii)   tajd w;r we;s iudklu l=ula o? 

 

(b)  flá w¾O wdhq ld,hla we;s úlsrKYS, wkafõYlhla fhdod .ekSfuka n,dfmdfrd;a;= úh yels 

m%fhdackhla i`oyka lrkak. 

 

(c)  § we;s fþoh wkqj, 

(i)   PET mßf,dalkhg mokï ù we;s ixisoaêh l=ula o? 

(ii)   PET mßf,dalkh u`.ska fud<fha mgl widudkH jeäùula (brain tumours) wkdjrKh lr .kakd 

wdldrh fláfhka meyeÈ,s lrkak. 

(d)  (i)   fmdisfg%dakhla iy bf,lafg%dakhla WÉfþokh (annihilate) jk úg ksl=;ajk Yla;sh cQ,sj,ska 

.Kkh lsÍug wod< iólrKh ,shkak. 

 tu iólrKfha rdYs i`oyd ksjerÈ j wdfoaY lsÍï isÿ lrkak. 

(ii)  by; (i) fldgi i`oyd ms<s;=r Ei   kï, tla .eud lsrK f*dafgdakhl Yla;sh cQ,aj,ska fldmuK o? 

 

(e)  WÉfþokh (annihilate) ms<sn`o i,ld ne,Sfï §,  

  (i)   .eud lsrK f*dafgdak m%;súreoaO ÈYdj,g .uka lrkafka wehs? 

      (ii)  úfudapkh jk .eud lsrK fol tlu Yla;shlska hq;a f*dafgdakj,ska hqla; h. lsrK folu tlu 

ixLHd;fhka hqla; nj ;yjqre lsÍug Tn Ndú; lrk iólrKh l=ula o?     

 

(f)  m%Njfhka ksl=;a jk .eud lsrK f*dafgdak fol wkdjrl uqÿjg tlsfkl 500 picoseconds l ld, 

mr;rhla we;s j <`.d fõ kï, úfudapl m%Njh (source of emission) m%;spdr f¾Ldfõ (LOR) uOH 

,laIHfha isg fldmuK ÿrlska msysghs o? m%;spdr f¾Ldj (LOR) wkdjrl uqÿfõ úIalïNhla Tiafia 

msysghs hehs Wml,amkh lrkak. (.eud lsrKhl fõ.h wdf,dalfha fõ.h yd iu fõ hehs i,lkak).  

 

 (g)  (i)   .eud lsrK fi!LHh wjodkug n,mdkafka flfia o? 

.eud lsrK 
wkdjrlh 
 .eud lsrK 

wkdjrl 
 
.eud lsrK  
 

.eud lsrK  
 

widudkH 
mglh 
 

frda.shd 
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        (ii)   fþofha § we;s f;dr;=re i,lñka mßirfha iajdNdúl úlsrKYS, ud;%dj jirla i`oyd  3.1 mSv kï 

PET mßf,dalkfha § Ndú; jk im, úlsrKYS, ud;%dj fldmuK oehs ksudkh lrkak. 


