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^01& fN!;sl úoHdj

m%%Yak m;%% jHQQyh

I m;%%h - ld,h ( meh 02hs'

  jrK 5 ne.ska jQQ nyqjrK m%%Yak 50ls' m%%Yak ish,a,g u ms<s;=re iemhsh hq;= h' 
tla m%%Yakhlg ,l=Kq 02 ne.ska uqΩ ,l=Kq 100ls'

 
II m;%%h - ld,h ( meh 03hs' ^Bg wu;rj lshùï ld,h ñks;a;= 10 hs'&

  fuu m%%Yak m;%%h jHQQy.; rpkd yd rpkd jYfhka fldgia follska iukaú; fõ'

  A fldgi - jHQQy.; rpkd jr®.fha m%%Yak y;rls' m%%Yak ish,a,g u ms<s;=re 
iemhsh hq;= h' tla m%%Yakhlg ,l=Kq 10 ne.ska ,l=Kq 40ls'

  B fldgi - rpkd jr®.fha m%%Yak yhls' m%%Yak y;rlg ms<s;=re iemhsh hq;= h' 
tla m%%Yakhlg ,l=Kq 15 ne.ska ,l=Kq 60ls'

 
  II m;%%h i|yd uqΩ ,l=Kq = 100

wjidk ,l=K .Kkh ls¯u ( I m;%%h = 100
     II m;%%h = 100
     wjidk ,l=K = 200 ÷ 2 =  100

I m;%%h
ie,lsh hq;=hs (

* ishÆ u m%%Yakj,g ms<s;=re imhkak'

* ksjer† fyda jvd;a u .e<fmk fyda ms<s;=r f;darkak' 
 ^úNd.fha ° ms<s;=re iemhSu i|yd nyqjrK lvodishla imhkq ,efí'&

^g = 10  N  kg-1) 

1. YsIHhka ;sfokl= úiska fr®Çh .uH;dfõ tAll ,shd we;s wdldr my; ±lafõ'   
 (A)  kgm/s (B)  kg  m  s-1 (C) kg  m/s
 SI l%%uhg wkqj by; tAllfha ksjer† wdldrh$wdldr jkqfha"     
 (1)  (A) mu◊' (2)  (B) mu◊' (3) (A) iy (B) mu◊'
 (4)  (A) iy (C) mu◊' (5)  (B) iy (C) mu◊' 

2. fm%%dafgdakhl lajdla ixhq;sh jkafka" 
 (1) uud (2) udd (3) uuu (4) uu (5) ud

3. E úoHq;a lafIa;%% ;Sj%%;dj iy B pqïnl i%%dj >k;ajh kï" E/
    B

 wkqmd;fha udkj,g iudk udk 
we;af;a"     

 (1) n,hg h' (2) ialkaOhg h' (3) .uH;djg h' (4) fõ.hg h' (5) wdfõ.hg h'

4. iQQ;%%sld n,anhla i|yd ° we;s ms˙ú;r w.h jkafka 24 W iy 12 V ir, Odrd fjda,aàh;djls' 
n,anh ñks;a;= 1 l ld,hla o,ajd ;enQ úg iQQ;%%sldj yryd .,d hk wdfrdamK m%%udKh jkqfha"    

 (1) 2 C (2) 20 C   (3) 120 C (4) 2400 C (5) 3600 C

5. 2 kg f,day ialkaOhl WIaK;ajh 20 °C isg 50 °C olajd by< kexùug 7.2× 104 J ;dm m%%udKhla 
wjYH fõ' tu f,dayfha úYsIag ;dm Od˙;dj jkafka"       

 (1) 100 J kg-1 K-1   (2) 120 J kg-1 K-1   (3) 600 J kg-1 K-1 
 (4) 1200 J kg-1 K-1   (5)  6000 J kg-1 K-1
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6. r;%ka f,dayfha ldr®hh Ys%%;h 4.1 eVfõ' r;%%ka f,day u;=msglska bf,lafg%%dak uqodye¯u i|yd 
wjYH lrk fµdafgdakj, wju ixLHd;h úh hq;af;a" ^ma,dkala ksh;h = 4.1 × 10-15 eV s& 

 (1) 7.2 × 1013 Hz   (2)  1.1 × 1014 Hz   (3)  3.8 × 1014 Hz
 (4) 0.8 × 1015 Hz   (5)  1.0 × 1015 Hz
           

A

B

P

V

7. m˙mQQr®K jdhqjl pl%%Sh l%%shdj,shla rEmfha fmkajhs' A isg B olajd 
jdhqj m%%idrKh jk úg 50 J ;dmhla wjfYdaIKh lrhs' B isg A 
olajd fm; ia:ßr;dmS jk w;r 60 J ldr®hhla jdhqj u; is≥ lrhs' A 
isg B olajd fmf;a ° jdhqfõ wNHka;r Yla;s fjki jkqfha"             

 (1) -60 J (2) -30 J     (3) -10 J
 (4) 60 J (5)  110 J

     
k

m

    
8. iqug mDIaGhl ;nd we;s ≥kq - ialkaO moaO;shl foda,k ixLHd;h    

f fõ' ≥kq ksh;h y;r .=Khla l< úg iy m ialkaOh fo.=Khla l< 
úg kj foda,k ixLHd;h jkqfha"     

 (1) 1
√2  f (2)  √2  f  (3)  2 f (4) 4 f   (5)  8 f  

                 P

V

A

B

C

0 0

9. P-V m%%ia;drfha fmkajd we;s m˙† m˙udj V iy mSvkh P jQQ m˙mQQr®K 
jdhqjla A wjia:dfõ isg B wjia:dj yryd C wjia:dj olajd fjkia 
fõ' A, B iy C wjia:djkag wkqrEm ksrfmaCI WIaK;aj ms<sfj<ska 
T

A
, T

B
 iy T

C
 kï tu WIaK;aj ms<sn| ksjer† m%%ldYh jkqfha" 

 (1) T
A
 < T

B
 < T

C
     (2) T

A
 < T

C
 < T

B
 

 (3) T
B
 < T

A
 < T

C
     (4) T

B
 < T

C
 < T

A

 (5) T
C
 < T

A
 < T

B

                
M

V
0

0

W

X
Y

Z

10. W, X, Y iy Z jk >k l=Üá y;rl M ialkaOh iy V m˙udj uek 
tAjdfha w.h m%%ia;drfha fmkajd we;s m˙† i<l=Kq fldg we;' tlu 
øjHfhka idod ;sfnkafka l=uk l=Üá o@        

 (1) W iy X     (2)  W iy Y
 (3)  W iy Z     (4) X iy Z
 (5)  Y iy Z

                                    

30°

60 m s-1

h
11. myr°fuka wk;=rej l%%slÜ fnda,hla ;srig 30° l fldaKhla 
 we;sj 60 m s-1 m%%fõ.hlska ms;a; yer hhs' fnda,h wE;ska 

msysá f.dvke.s,a,l jy,h u; rEmfha ±lafjk wdldrhg 
m;s; fõ' fnda,h jy,h u; m;s; ùug .;jk ld,h 5 s 
kï f.dvke.s,af,a Wi (h) jkafka"       

 (1) 20 m (2)  24 m (3)  25 m (4)  26 m  (5)  28 m

12. ialkaOh 5 kg jk fmÜáhla ;sria mDIaGhla u; ;nd we;' fmÜáh iy mDIaGh w;r ia:ß;sl 
>r®IK ix.=Klh 0.3 fõ' fmÜáh u; 10 N ;sria n,hla fh≥fõ kï fmÜáh u; l%%shdlrk 
>r®IK n,h jkafka"        

 (1) 1.5 N (2)  3 N  (3)  4.5 N (4) 10 N  (5)  15 N
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               13. fmryerl .sks fnda, lrljkafkla rEmfha fmkajd we;s wdldrhg 
wrh r1  jQQ ;sria jD;a;dldr m:hl ω1 tAldldr flda◊l m%%fõ.hlska 
.sks fnda,hla lrljhs' Tyq ndysr jHdjr®;hla fkdfhdod fnda,h .uka 

lrk m:fha wrh r2 olajd wvq lrhs kï" kj flda◊l m%%fõ.h ω2 fokq 
,nkafka"

 (1) ω2 = 
r1
r2

 ω1    (2)  ω2 = ( r1
r2

)2
 ω1

 (3)  ω2 = ( r2
r1

)2
 ω1    (4) ω2 = 

r2
r1

 ω1

 (5)  ω2 =  ω1

                    

ρ2

ρ3 H2 = 10 cm
H1 = 15 cm ρ1

14. rEmfha ±lafjk m˙† >k;ajh ρ1, ρ2 iy ρ3 jQQ fjkia 
øj ;=kla" U yeve;s n∫kl we;' n∫fka we;s øjhkays 
>k;aj w;r iïnkaO;dj ksjer† j olajkafka my; 
i|yka l=uk iólrKh o@       

 (1) 3ρ1 = 2ρ3 + ρ2    (2)  ρ3 = 2ρ1 + 3ρ2
 (3)  2ρ3 = 3ρ1 + ρ2      (4) ρ3 = 3ρ1 + 2ρ2  
 (5)  ρ3 = ρ1 + ρ2

                 +2q+2q

+3q

+q
+q-q

-q

S1

S2

15. S1 hkq mdofha wrh r iy Wi 3r jk fla;=jl mDIaGhla jk w;r S2 hkq 
wrh r jQQ f.da,Sh mDIaGhls' 

 
S1 yryd .uka lrk iM, úoHq;a i%%djh

S2  yryd .uka lrk iM, úoHq;a i%%djh
  hk wkqmd;h jkafka"

       

 (1) 1 (2)  2  (3)  4 (4) 15   (5)  16

16. yrialv fCIa;%%M,h 0.1 cm2 jQQ o †. 2 m jQQ o lïìhla hx udmdxlh 12 × 1010 N m-2 jQQ øjHhlska 
idod we;' lïìh 0.01 mm lska we≥kq miq tys .nvd ù we;s Yla;sh jkafka"  

 (1) 6 × 10-4 J (2)  3 × 10-4 J  (3)  10-4 J (4) 6 × 10-5 J (5)  3 × 10-5 J

                                       
n1

A

n2

B

n3

C

q

17. rEmfha fmkajd we;s m˙† jr®;kdxlh ms<sfj<ska n1, n2 iy n3 jQQ  A, 
B yd C iudka;r me;s iys; mdroDYH udOH ;=kla tlsfklg iamr®Y 
jk fia ;nd we;' A iy B w;=re uqyqK; u; m;k fldaKh q fõ' 
tu lsrKh B yd C w;=re uqyqK; Tiafia .uka lrhs kï sin q fokq 
,nkqfha"   

 (1) n1/n3 (2) n2/n1   (3) n2/n3 (4) n3/n1  (5) n3/n2
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18. W;a;, ldphla u.ska idokq ,nk ;d;aúl m%%;sìïn i|yd u jia;= ≥rg tfrysj v m%%;sìïn ≥r 
olajk m%%ia;drh jvd;au fyd¢ka ksrEmKh jkqfha"

 

 

0
0

v

u

 

0
0

v
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R R

R
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19. my; ±lafjk m˙m:fha iEu m%%;sfrdaOhla u R 
fõ' A iy B w;r iul m%;sfrdaOh jkafka"  

 (1) R (2)  2R   (3)  4R  
 (4) 8R (5)  12R

20. wkajdhdu ;rx. iy ;Sr®hla ;rx. ms<sn| j lr we;s my; m%%ldY i,ld n,kak'     
 (A) ;Sr®hla ;rx. >k udOHhl mDIaGh Tiafia m%pdrKh úh fkdyels h'
 (B) øjhla fyda jdhqjla ;=< hdka;%%sl ;Sr®hla ;rx. m%%pdrKh úh fkdyels h' 
 (C) èjks ;rx. wkajdhdu jk w;r úoHq;a pqïnl ;rx. ;Sr®hla fõ' 
 by; m%%ldY w;=frka"     
 (1)   (A) muKla i;H fõ'    (2)  (B) muKla i;H fõ'
 (3) (C) muKla i;H fõ'   (4)  (A) iy (B) muKla i;H fõ' 
 (5)  (B) iy (C) muKla i;H fõ'

21. n, ms<sn| j lr we;s my; m%%ldY i,ld n,kak'     
 (A) jia;=jl p,kh mj;ajd .ekSu i|yd n,hla wjYH fõ' 
 (B) fnda,hla úisl< miq th úis ls¯u i|yd w;ska fh¥ n,h fnda,h u; †.gu mj;S' 
 (C) ialkaOh × ;ajrKh hk .=◊;h n,hla f,i i,lkq fkd,efí' 
 by; m%%ldY w;=frka"     
 (1)  (A) muKla i;H fõ'    (2)  (B) muKla i;H fõ' 
 (3) (C) muKla i;H fõ'   (4) (A) iy (B) muKla i;H fõ'
 (5)  (B) iy (C) muKla i;H fõ'

22. 1 m mr;rhlska ;nd we;s †.= Rcq iudka;r lïì foll tla tla lïìh ;=<ska 10 A Odrdjla 
tlsfklg m%%;súreoaO †Ydjg .,d hhs' tla tla lïìfha ógrhl †.la u; l%%shd lrk n,j, 
úYd,;ajh iy tAjdfha iajNdjh jkafka" (μ0 = 4π × 10-7 T m A-1)    

 (1) 2 × 10-7 N m-1 tlsfkl wdlr®IKh lrhs' (2)  2 × 10-7 N m-1 tlsfkl úlr®IKh lrhs'
 (3) 2 × 10-5 N m-1 tlsfkl wdlr®IKh lrhs' (4) 2 × 10-5 N m-1 tlsfkl úlr®IKh lrhs' 
 (5)  2 × 10-4 N m-1 tlsfkl úlr®IKh lrhs'

x
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23. †. iSreudre l< yels fofl<jr újD; mgq k<hla jd;fha ;nd we;' ixLHd;h 680 Hz jk 
èjks m%%Njhla k<fha tla fl<jrlg wdikakj ;nd we;' my; (A, B, C) ° we;s m˙† k<fha 
†. iSreudre lrk ,°. ^jd;fha èjks fõ.h 340 m s-1)     

 (A) 125 mm (B) 250 mm (C) 500 mm 
 by; †.j,a w;˙ka wkqkdoh is≥úh yels jkqfha"    
 (1)  (A) iu. mu◊' (2) (B) iu. mu◊'  (3) (C) iu. mu◊' 

(4)  (A) iy (B) iu. mu◊' (5)  (B) iy (C) iu. mu◊'

                                                
f1 = 40 cm f2 = 40 cm 

L2L1
30 cm 

24. L1 iy L2 ;=kS ldp folla 30 cm l mr;rhlska isák fia 
iudlaIj ;nd we;s wdldrh rEmfha fmkajd we;' tla tla 
ldpfha kdNSh ≥r 40 cm ne.ska fõ' iudka;r wdf,dal 
loïnhla L1 u; m;s; fõ' ldp folu ;=<ska jr®;kfhka 
miq iEfok wjika m%%;sìïnh"     

 (1)  ;d;aúl" L1 iy L2 w;r fõ'    (2) ;d;aúl" L2 g ol=Kq miska fõ'
  (3) w;d;aúl" L1 g jï miska fõ'   (4) w;d;aúl" L1 g ol=Kq miska fõ' 
 (5)  wkka;fha fõ' 

25. my; i|yka j.ka;s w;=˙ka úoHq;a lafIa;%% fr®Ld ms<sn| j wi;H jkqfha"     
 (1) úoHq;a lafIa;%% fr®Ld ieuúgu jeä úNjfha isg wvq úNjh †Ydjg fhduq ù we;' 
 (2) úoHq;a lafIa;%% m%%n,jk ia:dkj, úoHq;a lafIa;%% fr®Ld tlsfklg iómj msysghs' 
 (3) úoHq;a lafIa;%% fr®Ldjl †Ydj Tiafia bf,lafg%%dakhla p,kh lrk úg ndys˙ka ldr®hhla  

 l< hq;=fõ'
 (4) úoHq;a lafIa;%% fr®Ld tlsfkl wdlr®IKh ls¯ug fm<fò'    
 (5) úoHq;a lafIa;%% fr®Ld ieuúgu iuúNj mDIaGj,g ,ïnj msysghs'
  
            

P

0
0

S
Q

x

xY

26. Od˙;%%lhl P, Q ;yvq ir, Odrd cj iemhqulg iïnkaO lr 
;yvq w;rg S øjHhlska idok ,o l=Üáhla we;=Ω lr we;' ;yvq 
w;r P isg ukskq ,nk ≥r x wkqj Y rdYshl w.fha úp,kh 
fmkajd we;' my; i|yka m%%ldY w;=frka i;H jkafka l=ula o@

 (1)  S f,dayhla iy Y úoHq;a lafIa;%% ;Sj%%;dj fõ' 
 (2)  S m˙jdrlhla iy Y úoHq;a lafIa;%% ;Sj%%;dj fõ'
 (3) S m˙jdrlhla iy Y úoHq;a úNj wkql%%uKh fõ'
 (4)  S f,dayhla iy Y úoHq;a úNjh fõ' 
 (5)  S m˙jdrlhla iy Y úoHq;a úNjh fõ'

                                                 

P

X

Y

l Q

27. rEmfha fmkajd we;s úNjudk m˙m:fha ix;=,k wjia:dj 
,ndf.k we;' my; i|yka m%%ldY i,ld n,kak'     

 (A) PQ úNjudk lïìh ;=<ska iy Y fldaIh ;=<ska .uka  
 lrk Odrd iudk fõ'

 (B) Y fldaIfha wNHka;r m%%;sfrdaOh jeä jqjfyd;a ix;=,k 
  wjia:dj mj;ajd .ekSug l ys jeäùula wjYH fõ'
 (C) X  m%%;sfrdaOh jeä jqjfyd;a ix;=,k wjia:dj mj;ajd  

 .ekSug l ys jeäùula wjYH fõ'  
 by; m%%ldY w;=frka"    
 (1) (A) muKla i;H fõ'   (2)  (B) muKla i;H fõ' 
 (3)  (C) muKla i;H fõ'   (4) (A) iy (B) muKla i;H fõ' 
 (5)  (B) iy (C)  muKla i;H fõ'
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28. ld,h t = 0 ° tla;rd úlsrKYS,S idïm,hl wvx.= úlsrKYS,S kHIaá .Kk N0 úh' ld,h t iu. 
laIh jQQ kHIaá ixLHdj N ys úp,kh jvd;au fyd¢ka ksrEmKh jkafka"         

 

N
N0

t0
0  

0
0

N
N0

t  
0

0

N
N0

t

       (1)          (2)          (3)

 
0

0

N
N0

t  
0

0

N
N0

t

        (4)           (5) 

29. iEu is,slka mrudKq ñ,shkhlska tla is,slka mrudKqjla wdiksla mrudKqjla u.ska m%%;sia:dmkh 
jk m˙† is,slka lene,a,la wdiksla u.ska ud;%%Kh lrkq ,efí' wdiksla ksid yg.efkk 
ksoyia bf,lafg%%dak >k;ajh jkqfha"

 ^wej.dâfrda wxlh = 6.0 × 1023 mol-1 ; Si ys ujq,sl ialkaOh = 28.0 g mol-1 ; 
 Si ys >k;ajh = 2.0 g cm-3 f,i .kak)   
 (1) 1

28  × 1016 cm-3 (2) 3
28  × 1016 cm-3 (3) 1

7  × 1017 cm-3 (4) 2
7  × 1017 cm-3 (5) 3

7  × 1017 cm-3

                                        

d
x f,dayh

30. rEmfha fmfkk whq˙ka >klu x jQQ f,day l=Üáhla iudka;r ;yvq 
Od˙;%%lhla ;=<g we;=Ω fldg we;' ;yvq fol w;r mr;rh d fõ' 
we;=Ω l< f,day l=Üáfha >klu (x) iu. fuu moaO;sfhys (C) 
iM, Od˙;dfõ úp,kh jvd;au fyd¢ka ksrEmKh jkqfha"    

 

 

C

0
0 xd  

0
0

C

xd  
0

0

C

xd
         (1)          (2)          (3)

 
0

0

C

xd  
0

0

C

xd
          (4)           (5) 

                                

D

A

B
C

I1

I2

31. wrh r jk tAldldr jD;a;dldr lïìhl jQQ A yd B ,CIH rEm igyfka 
±lafjk m˙† neg˙hlg iïnkaO lr we;' tys †. l1 jQQ ACB fldgi 
;=<ska .,d hk Odrdj I1 o" †. l2 jQQ ADB fldgi ;=<ska .,d hk 
Odrdj I2 o fõ' jD;a;dldr lïìfha flakaøfha we;s jk pqïnl i%%dj 
>k;ajfha úYd,;ajh jkafka"

 (1) Y=kHh'   (2) 
μ0

4πr2  (I1l2- I1l1)   (3) 
μ0

4πr2  (I1l1+ I2l2) 

 (4) 
μ0

2πr2  (I1l1+ I2l2)   (5) 
μ0

2πr2  (I1l2- I2l1)
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FP

Q
32. rEmfha fmkajd we;s ;dr®lsl m˙m:h ms<sn| j lr we;s my; m%%ldY 
 i,ld n,kak'
 (A)  P = 1,  Q = 1 jk úg m%%;sodkh F = 1 fõ'
 (B)  P = 1 , Q = 0 jk úg m%%;sodkh F = 1 fõ'
 (C)  P = 0,  Q = 1 jk úg m%%;sodkh F = 0 fõ'
 by; m%%ldY w;=frka"    
 (1) (A) muKla i;H fõ'       (2)  (B) muKla i;H fõ'  
 (3)  (C) muKla i;H fõ'     (4) (A) iy (B) muKla i;H fõ' 
 (5)  (B) iy (C) muKla i;H fõ'
 
                                               

A B

33. ir®jiu vfhdav folla Ndú;fhka ;kk ,o 
ieleiaula rEmfha ±lafõ' fuu ieleiau i|yd 
jvd;au .e<fmk I - V ,dCI◊l pl%%h jkafka" ^fuys 
V hkq A yd B w;r úNj wka;rh o I hkq AB ;=<ska 
.,dhk Odrdj o fõ'&  

 

 

I

V
0

0

 

0
0

I

V

    

0
0

I

V

       (1)          (2)             (3)

 

0
0

I

V

 

0
0

I

V

        (4)           (5)  

                   

3 Ω

3 Ω 3 μF

3 μF

36 V

S BA

34. fmkajd we;s m˙m:fha S iaúÉÑh újD;j we;s úg A iy B w;r   
úNj wka;rh (V

A
 - V

B
) iy tu iaúÉÑh ixjD;j we;s úg A iy 

B w;r úNj wka;rh ms<sfj<ska" ^fldaIfha wNHka;r m%%;sfrdaOh 
fkd.s◊h yelsh'&  

 (1) 18 V, 9 V  (2)  9 V, 9 V    (3)  18 V, 0 V
 (4)  0 V, 18 V (5)  36 V, 18 V

35. wdfrdams; wxY=jla" tAldldr pqïnl lafIa;%%hlg ,ïnj we;=Ω fõ' my; ±lafjk m%%ldY i,ld 
n,kak'     

 (A) wxY=fõ fr®Çh .uH;dj fjkia fõ'
 (B) wxY=fõ pd,l Yla;sh ksh;j mj;S'
 (C) pqïnl lafIa;%%h u.ska wxY=j u; flfrk ldr®hh Y=kH fõ'    
 by; m%%ldYj,ska"    
 (1) (B) muKla i;H fõ'   (2)  (A) iy (B) muKla i;H fõ'
 (3) (B) iy (C) muKla i;H fõ'   (4) (A) iy (C) muKla i;H fõ' 
 (5) (A), (B), (C) ish,a, u i;H fõ'
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A

B

C

36. rEmfha fmkajd we;s m˙† A, B yd C ,CIHhka úoHq;a fCIa;%% fr®Ldjla 
u; ,l=Kq lr we;' AB = BC fõ' B ys úoHq;a úNjh Y=kH kï 
my; i|yka lskï ms<s;=r u.ska A yd C i|yd ;sìh yels úNjhka 
wkqms<sfj<ska ,nd fohs o@   

 (1) -20 V  iy  +20 V
 (2) -20 V  iy  -35 V
 (3) -30 V  iy  -70 V
 (4) +20 V  iy  -20 V
 (5) +25 V  iy  -40 V
                 R

A B

C

v37. rEmfha fmkajd we;s whq˙ka ;%%sfldaKdldr o`.rhla (v) ksh; fõ.hlska 
lvodisfhka bj;g fhduq ù we;s tAldldr pqïnl lafIa;%%hla mj;sk 
m%%foaYhlska msg;g w†kq ,efí' my; m%%ldY i,ld n,kak' 

 (A) ABC o`.rfha fm%%a˙; úoHq;a.dul n,fha úYd,;ajh ld,h iu.  
 tAldldr j wvqfõ'

 (B) fm%%a˙; Odrdjla R yryd B isg A g .uka lrhs' 
 (C) ABC o`.rh yryd .,d hk pqïnl i%%djh ld,h iu. tAldldrj  

 wvqfõ' 
 by; m%%ldYj,ska"
 (1)  (A) muKla i;H fõ'   (2)  (B) muKla i;H fõ' 
 (3) (C) muKla i;H fõ'   (4) (A) iy (B) muKla i;H fõ'
 (5)  (A) iy (C) muKla i;H fõ'

                
A

B

38. rEmh u.ska Od˙;dj C jQQ ir®jiu Od˙;%%l 12 l 
ixfhdackhla fmkajhs' A iy B ,CIH w;r iul 
Od˙;dj jkqfha" 

 (1) 0.5 C   (2) 0.75 C
 (3) 1.0 C   (4) 1.5 C
 (5) 3.0 C

                 

3 cm

3 cm

1 cm    39. ldrhl .uka lrk mqoa.,fhla is,skavrdldr f;a fldamamhla 
rEmfha ±lafjk m˙† isriaj w,a,df.k isáhs' ldrfha lïmk 
fkdi,lñka" f;a bys¯ula fkdue;sj ldrhg .uka l< yels 
Wm˙u ;ajrKh l=ula o@       

 (1) g
3    (2)  g

2 
 (3)  g

1.5   (4) g

 (5)  1.5 g   
   
40. v m%%fõ.hlska jd;h ;=< jefgk jia;=jla u; n,mdk frdaOl n,h 

1
2  daCAv2 u.ska fokq ,nhs' 

fuys da jd;fha >k;ajh o" A jefgk jia;=fõ jefgk †Ydjg ,ïnl yrialv jr®.M,h o jk 
w;r C hkq ksh;hls' wrh r jk jeys ìx≥jl vt wdka; m%%fõ.h fokq ,nkafka" 

 (dw = c,fha >k;ajh; jeys ìx≥j u; we;s Wvql=re f;rmqu fkdi,ld y˙kak')    

 (1) vt = [ 4
3  (

d
w

d
a

)(
rg
C )]

1
2       (2) vt = [ 1

3  (
d

a

d
w

)(
rg
C )]

1
2  

 (3) vt = [ 1
2  (

d
w

d
a

)( C

rg )]
1
2       (4) vt = [ 8

3  (
d

w

d
a

)(
rg
C )]

1
2  

 (5) vt = [ 1
2  (

d
a

d
w

)( C

rg )]
1
2
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41. ù≥re ì;a;s iys; ixjD; ldurhl ù≥re u; we;=,a me;af;a c,jdIam ;ekam;a ù we;s nj 
olakg ,enq◊' my; ±lafjk l%%shdudr®. w;=˙ka l=ula is≥ls¯fuka ù≥reu; c,jdIam bj;a l<        
yels o@      

 (1) ldurh ;=< we;s l%%shdlrñka ;snQQ m˙.Klhla l%%shd úrys; ls¯u'
  (2) ldurh ;=< kgk c, n∫kla ;eîu'
 (3) ldurh ;=< jdhq iólrK hka;%%hla l%%shd;aul ls¯u'
 (4) ldurh ;=< l%%shd;aul jQQ YS;lrKh l%%shdúrys; ls¯u'
 (5) ldurh ;=< úYd, whsia n∫kla ;eîu'
                          

O

2 m s-1

police

42. ixLHd;h 338 Hz jk ihsrka k,djla kdo lrñka èjksh mrdjr®;kh 
l< yels isria ndOlhla fj; 2 m s-1 m%%fõ.hlska fmd,sia r:hla <`.dfõ' 
r:h iy ndOlh w;r O ys isgf.k isák ks¯CIlhl=g wefik kq.eiqï 
ixLHd;h jkqfha" ^jd;fha èjks m%%fõ.h = 340 m s-1)    

 (1) 0 Hz (2)  2 Hz  (3)  4 Hz (4) 6 Hz  (5)  8 Hz

               

320 m

40 m s-143. r:hla 40 m s-1 tAldldr m%%fõ.fhka .uka lrk úg" 
r:fha jy<fha t,a,d we;s ir, wj,ïnhl wdjr®; 
ld,h T fõ' r:h rEmfha ±lafjk m˙† wrh 320 m jk 
jl%% mDIaGhla we;s md,ulg we;=Ω ù tu fõ.fhkau 
.uka lrhs' md,fï by<u msysàug r:h <`.d jQQ úg 
wj,ïnfha kj wdjr®; ld,h jkqfha" ^rEmh m˙udKhg 
we| ke;'&    

 (1) 1
√2  T (2)    2

√ 3  T  (3) T  (4)   3
√ 2  T  (5)   √3T

                                          
44. c,h f.k hk k,hl we;s jeiqkq lmdghlg iómj iúlr we;s" mSvk 

wdudkhl mdGdxlh 3.5 × 105 N m-2 fõ' lmdgh újD; l< úg mSvk 
wdudkfha mdGdxlh 3.0 × 105 N m-2 olajd wvqúh' túg k,h ;=<ska c,h 
.,dhk fõ.h jkqfha" ^c,fha >k;ajh 103 kg m-3 fõ'&     

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

                           45. wNHka;r wrh a jQQ is˙kac ;=vlska jefgk wrh R jQQ l=vd c, ìx≥ 25 l ialkaOh m 
kï c,fha T mDIaGßl wd;;sh fokq ,nkafka"     

 (1) T = 
mg

50 π R    (2)  T = 
m g

25 π R    (3) T = 
mg R

50 π a2  

 (4) T = 
mg

2 π a    (5)  T = 
m g

50 π a

            

X

Y

Z

  46. bf,lafg%%dakhla X - Y ;,h u; p,kh jk w;r tys m:h jl%%hla jk 
kuq;a jD;a;dldr fkdfõ' bf,lafg%%dakh úoHq;a iy$fyda pqïnl n, 
w;aolshs kï EX, EY, EZ iy BX, BY, BZ g ;sìh yels j,x.= wjia:dj jkafka" 
(EX, EY iy EZ iy BX, BYiy BZ hkq ms<sfj<ska úoHq;a lafIa;%% ;Sj%%;dfõ yd 
pqïnl i%%dj >k;ajfha X, Y iy Z ixrpl fõ' .=re;ajdlr®IK n,mEu 
fkdi,ld y˙kak'&     

 (1)   EX = EY = EZ = 0, BX = BY = BZ = 0     (2)  EX ≠ 0, EY ≠ 0, Ez = 0, BX ≠ 0, BY ≠ 0, BZ ≠ 0 
 (3) EX = 0, EY = 0, EZ = 0,  BX = BY = 0, BZ ≠ 0  (4) EX ≠ 0, EY ≠ 0, EZ ≠ 0, BX = BY= BZ = 0 
 (5)  EX ≠ 0, EY ≠ 0, EZ = 0, BX = BY = 0, BZ ≠ 0 
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47. wrh R iy ialkaOh M jQQ mD:ßúh jgd ialkaOh m jk pkaøsldjla llaI.;j we;' mD:ßú 
mDIaGfha isg pkaøsldjg we;s ≥r R

2  fõ' mD:ßú mDIaGfha isg pkaøsldjg we;s ≥r R
2  isg R olajd 

jeä ls¯ug wjYH wu;r Yla;sh fokq ,nkafka"    
 (1) GMm

12 R  (2)  GMm
6 R    (3)  GMm

4 R  

 (4)   GMm
2 R  (5)  GMm

R
          

T

48. jd;fha èjks fõ.h fiùu i|yd Ndú; l< yels m¯CIKd;aul 
wegjqula rEmfha fmkajd we;' yrialv jr®.M,h 2.0 × 10-3 m2 jk Wia 
isria k<hlg isyska T k<hla wdOdrfhka c,h mqrjkq ,efí' k<fha 
c, uÜgu my< w.hl mj;sk úg ixLHd;h 180 Hz jQQ iriq,la u.ska 
c, uÜgug by<ska we;s jdhq l| lïmkh l< úg wkqkdoh we;s úh' 
2.0 × 10-3 m3 l wu;r c, m%%udKhla k<hg T ;+<ska we;=Ω l< úg B<`. 
wkqkdoh wefik w;r th weiqKq wjidk wkqkdoh úh' lïmkh jk 
jdhq lf|a ;rx. wdhduh iy jd;fha èjks fõ.h iudk jkqfha"         

 (1) 2.0 m, 360 m s-1     (2) 1.0 m, 360 m s-1   (3) 0.5 m, 360 m s-1 
 (4) 1.0 m, 180 m s-1     (5) 0.5 m, 180 m s-1

                        

TC
TB

T
A

C

A

B

49. rEmfha fmkajd we;s m˙† ABC iuoaúmdo ;%%sfldaKhl mdo iukaú; 
jkafka ir®jiu yrialv jr®.M, iys; yd tlu øjHfhka idok 
,o o`vq ;=kla u.sks' A iy B fl<jrj,a yer o`vq iïmQQr®Kfhkau 
wjqrd we;s w;r wkjr; wjia:dfõ ° A, B iy C ,CIHj, WIaK;aj 
ms<sfj<ska T

A
, T

B
 iy T

C
 fõ' T

B
 > T

C
 > T

A
 kï" 

    

 (1) T
C
 = 

TB + √2T
A

√2+1
   (2) T

C
 = 

TB + T
A

√2+1    (3) T
C
 = 

TB + T
A

2
 

 (4) T
C
 = 

√2(TB + T
A
)

√2+1
   (5) T

C
 = 

√2TB + T
A

√2+1
                        

MA
B

X

Y

2a
M

50. ialkaOh M jk A iy B tl iudk ialkaO folla rEmfha 
fmkajd we;s m˙† X - wlaIh u; ;nd we;' A ys wrh R jk w;r 
B ,laISHh ialkaOhla fõ'  X ys Ok †Ydj Tiafia x(x ≥ R) iu. 
ialkaO fol ksid we;sjk .=re;ajdlr®IK fCIa;%% ;Sj%%;dfõ (g) 
úp,kh jvd;au fyd¢ka ksrEmKh jkafka"      

 

 

g

R xa 2a0 0

-GM
  R2

  GM
  R2

       

g

R xa 2a0 0
-GM
  R2

  GM
  R2

        

g

R xa 2a0 0
-GM
  R2

  GM
  R2

 

   (1)    (2)    (3)                    

 

g

R xa 2a0 0

-GM
  R2

  GM
  R2

       

g

R xa 2a0 0

-GM
  R2

  GM
  R2

      

   (4)    (5)

* * *
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^01& fN!;sl úoHdj

II m;%%h

ie,lsh hq;=hs (

* A fldgfia ishÆ u m%%Yakj,g ms<s;=re imhkak'

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

A fldgi - jHQQy.; rpkd

^g = 10  N  kg-1)
1.  f;o`vq ;=,djl o< igykla my; rEmfha fmkajd we;' ;=,dj ñkqï .ekSu i|yd iQQodkï lr 

we;s úg o`vq u; we;s M
P 

, M
Q
 iy M

R
 ialkaO jï mi wka;fha ^ZZ1 ys& mj;S' moaO;sh ix;=,k 

wjia:dfõ we;s úg" O yryd o`vqj,g ,ïnj jQQ ;sria wlaIh jgd" ;eáfha iy wE∫ïj, nr ksid 
we;sjk >QQr®Kh" M

P 
, M

Q iy M
R
 ialkaOj, nr u.ska yd o`vq ;=fka nr u.ska we;sjk >Qr®Kj, 

ftlHhg iudk fõ' ^;=,d ;eáh W bial=remamq nrejlska o iukaú; fõ'&

  

O

a b

c
W

MR

MQ

Z

Y

Z'

X

MP

 (a) rEmigyfka olajd we;s úYd, lrk ,o ñkqï m˙udKh Ndú;fhka ;=,dfõ l=vdu ñkqu 
fidhkak'  

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

 (b) ;eáh u; ialkaOhla ;nd fkdue;s úg yd M
P
, M

Q
 iy M

R
 ialkaO jï wka;fha ^ZZ1 ys& we;s 

úg moaO;sh ix;=,kh úh hq;=h' tfia is≥ fkdfõ kï Tn wjYH ix;=,kh ,nd.kafka 
flfia o@ 

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

 (c) ;eáh u; ;nd we;s ialkaOhl ñkqu ,nd.ekSug M
P
, M

Q
 iy M

R
 ialkaO ksjer† j ia:dk.; 

l< hq;=fõ' ljr ialkaOh$ialkaO my; ±lafjk wdldrhg iSreudre lrkq ,efí o@ 
  (i) ika;;sl wdldrhg      ............................................................................................
  (ii) úúla; wdldrhg ^mshjr u.ska&  ............................................................................................

 (d) ;eáh u; m ialkaOhla ;nd we;s úg ix;=,kh ,nd .ekSu i|yd" wod< o`vq Tiafia M
P
, M

Q
 

iy M
R
 ialkaO ZZ' ys isg úia:dmkh l< m%%udK ms<sfj,ska d1, d2 iy d3 fõ' m, M

P
, M

Q
 iy 

M
R 
, d1, d2 " d3  iy a iïnkaO flfrk iólrKhla ,shkak'  

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

 (e) o`vqj, ol=Kq wka;fha we;s X iy$fyda Y ys wu;r ialkaO lsisjla t,a,d fkdue;s úg fuu 
;=,dj Ndú;fhka uek .; yels Wm˙u ialkaOh fldmuK o@ 

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

 (f) Tn by; (e) ys ms<s;=r f,i ±lajQQ ialkaO w.hg jvd jeä ialkaO uek .ekSug wjYH  
jqjfyd;a" 500 g yd 1000 g f,i igyka lr we;s" wu;rj iemfhk ialkaOj,ska ´kEu tlla 
fyda folu fyda X iy$fyda Y ys t,a,Sfuka th is≥lr .; yelsh'   

   (i) 500 g hkqfjka igyka lr we;s ialkaOh muKla Y ys t,a,d we;s úg uek.; yels wju 
yd Wm˙u ialkaO fudkjd o@

   wju ialkaOh  .........................................................................................................
   Wm˙u ialkaOh  .........................................................................................................
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   (ii) by; wjia:dj i,ld ne,Sfuka 500 g f,i igyka lr we;s ialkaOfha i;H ialkaOh 
fldmuK ±hs .Kkh lrkak' ^rEm igyfka ±lafjk a, b iy c i|yd a = 6 cm,                
b = 3 cm iy c = 18 cm hk w.h we;s nj i,lkak'&

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

 (g) ksrjoH ñkqï ,nd.ekSu i|yd ;eáh u; ialkaOhla$ialkaO ;eîfï ° wkq.ukh l< hq;= 
jeo.;a mshjrla i|yka lrkak'

  ..........................................................................................................................................................
  (h) ;eáh u; ialkaOhla ;nd ix;=,kh ,nd.;a úg" O yryd jQQ wlaIh jgd we;sjk foda,kh 

wju ls¯ug ;=,dfõ fhdojd we;s ;dCI◊l Wml%%uh l=ula o@ 
  ..........................................................................................................................................................

                     

230 V fmakqj

WIaK;ajudkhuka:h

.s,aÆï
;dmlh
c,h fmd,siaghs¯ka

n∫k

;dm m˙jdrl 
øjHh

2.   .Dyia: .s,aÆï ;dmlhl (Immersion 
Heater) fjdàh;dj (P) fiùu i|yd 
ie,iqï lrk ,o m¯CIKd;aul wegjqula 
rEmfha ±lafõ' ksYaÑ; c, ialkaOhla 
Wrd.kakd ;dm m%%udKh fiùu fuys° 
n,dfmdfrd;a;= fõ'

  (a) rEmfha olajd we;s whs;uj,g wu;rj 
m¯CIKh i|yd Tng wjYH wfkla 
whs;u kï lrkak'

   (i) ............................................  
(ii)  ............................................

  (b) ;dmlh l%%shd;aul ls¯ug fmr Tn ,nd.; hq;= ñkqï fudkjd o@

   (i) .....................................................................................................................  (x1 hehs is;uq')
   (ii) .....................................................................................................................  (x2 hehs is;uq')
   (iii) .....................................................................................................................  (x3 hehs is;uq')

 (c)  ;dmlh t ld,hla l%%shd;aul l< miq ,nd.; hq;= ñkqu x4 kï tu t ld,h ;=<° c,h Wrd.;a 
;dmh (Q) i|yd m%%ldYkhla x1, x2, x3, x4 iy Cw ^c,fha úYsIag ;dm Od˙;dj& weiq˙ka ,shkak' 
jdIamSNjkh u.ska bj;ajk c,fha ialkaOh fkdi,ld y˙kak'

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

 (d) tkhska ;dmlfha fjdàh;dj (P) i|yd m%%ldYkhla ,nd.kak' 

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

 (e) fuu m¯CIKfha ° Tn lrk ,o Wml,amk folla i|yka lrkak'

  (i) ..................................................................................................................................................
  (ii) ..................................................................................................................................................

 (f) fuys° c,h 100 °C olajd WIaK;ajhlg r;a l<fyd;a tu.ska ksr®Kh lrk ,o P ys w.hg 
l=uk n,mEula we;s lrhs o@

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



w'fmd'i'^W'fm<& úNd.h - 2019 iy bkamiqj meje;afjk úNd. i|yd m%%Yak m;%% jHQQyh yd uQQ,dlD;s m%%Yak - fN!;sl úoHdj

- 13 -

 (g) fmd,siaghs¯ka n∫k fjkqjg f,day n∫kla fhdod.kafka kï P fiùu i|yd wjYH wu;r 
o;a; fudkjd o@

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

 (h) by; ;dmlh Ndú; lr c,fha jdIamSlrKfha úYsIag .=ma; ;dmh (L) fiùu i|yd c,fha 
WIaK;ajh ;dmdxlh olajd r;alr keàug i,iajkq ,efí' 

 (i) keàu wdrïN ù t0 ld,hl ° jdIamSlrKfhka bj;ajk c,fha ialkaOh m0 fidhd 
.ekSug Tn ,nd.; hq;= ñkqu l=ulao@ 

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

 (ii)  t0= 100 s, m0 = 40.0 g yd P = 1000 W kï L i|yd w.h ,nd.kak'

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

               

E D
B

A

90°

42°

O

T

3.  ;sria mqjrejlg iúlr we;s iq≥ lvodishla u; 
wr®O jD;a;dldr ù≥re l=Üáhla ;nd we;' lvodish 
u; ù≥re l=Üáfha wr®O jD;a;dldr yevh msgm;a 
lr bka wvla l=vdu ñkqu wxYl 1 la jk m˙† 
wxYlj,ska l%%udxlkh lr we;' l=vd f,air® ú≥,s 
mkaoula ^T& ,S m;=rlg iú lr we;s w;r th O 
flakaøh jYfhka we;s jD;a;dldr m:hl N%%uKh 
l< yelsh' f,air® loïnh lvodis mDIaGh Tiafia 
ù≥re l=Üáhg we;=Ω úh yelsh' wegjqfï by<ska 
ne¨ úg fmfkk wdldrh rEmfha fmkajd we;' 
fuu wegjqu ù≥rej, jr®;k wxlh fiùug Ndú; 
l< yelsh'

     
  (a) f,air® ú≥,s mkaou A msysàfï we;s úg f,air® 

loïnfha m:h l=ula fõ o@ 
   ..........................................................................................................................................................
 
  (b) f,air® ú≥,s mkaou B msysàug N%%uKh l< úg" Tng ks¯CIKh l< yels f,air® loïnfha 

m:h (1) rEmfha we| fmkajkak'     

  
B

O

(1) rEmh               

D

O

(2) rEmh               

E

O

(3) rEmh

  (c) f,air® ú≥,s mkaou D ^42°& msysàug N%%uKh l< úg" jr®;s; f,air® loïnh ù≥re l=Üáfha ;, 
mDIaGh Tiafia .uka lrk nj ks¯CIKh lrk ,°' fuu wjia:dfõ m;k fldaKh y∫kajk 
úfYaI ku m%%ldY lrkak' f,air® loïnfha m:h (2) rEmfha we| fmkajkak'  

   .........................................................................................................................................................  
 
  (d) ù≥rej, jr®;k wxlh n kï" n i|yd m%%ldYkhla D msysàug wod< fldaKh Ndú;fhka ,shkak'  
  .......................................................................................................................................................... 
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  (e) f,air® ú≥,s mkaou E msysàug N%%uKh lf<a kï" f,air® loïnfha kj .uka udr®.h (3) 
rEmfha we| fmkajkak'

    (f) by; (e) ks¯laIKhg wod< ixisoaêh kï lr tjekakla yg .ekSug wjYH ;;a;aj m%%ldY 

lrkak'        
  ..........................................................................................................................................................        
  .......................................................................................................................................................... 
         ......................................................................................................................................................... 

  (g) ù≥re l=Üáfha ;, mDIaGh yd iamr®Y jk fia c,fhka f;;a l< wkaùCI lodjla ;nkq ,efí'  
(e ) ys° fuka f,air® ú≥,s mkaou ;enQQ úg Tng by; ks¯CIKhu ,nd.; yels o@ Tfí 
ks¯CIK iïnkaO woyia olajkak'         

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

                   
(   )A

G
B

P

X

E

E0

K1

r

r0

Q

Y

4.  A iy B fldaI foll ú'.d'n' ixikaokh i|yd 
Ndú; l< yels m˙m:hla rEmfha ±lafõ' A iy 
B fldaI foflys ú'.d'n' iy wNHka;r m%%;sfrdaO 
ms<sfj<ska E,  E0 iy r , r0 fõ' G uOH Y=kH 
.e,ajfkdaógrhla jk w;r P iy Q m%%;sfrdaO 
fmÜá folls' P iy Q folu u.ska ,nd.; yels 
wju w.h 1 Ω ne.ska fõ'   

 
 (a) iq≥iq R0 m%%;sfrdaOlhla iy K2 iaúÉphla imhd we;akï wêl Odrdjka .e,Su ksid 

.e,ajfkdaógrhg jk ydksh j,lajd .ekSug R0 iy K2 by; rEmfha XY w;rg ksjer† j 
iïnkaO lr m˙m:h iïmQQr®K lrkak'

 
 (b) YsIHfhla P ys m%%;sfrdaO w.h R1 f,i ;nd G ys mdGdxlh Y=kH jk f;la Q ys m%%;sfrdaO w.h 

R2 jk f,i fjkia lrhs'

  (i) fuu wjia:dfõ° m˙m:fha Odrdj i i|yd m%%ldYkhla E, R1, R2 iy r weiqfrka ,shkak'       
    ............................................................................................................................................... 

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

   (ii) Odrdj i i|yd ;j;a m%%ldYkhla E0 iy R1 weiqfrka ,shkak'       
    ...............................................................................................................................................

  (iii) by; m%%ldYk fol weiqfrka R1 g t†˙j (R1 +  R2) m%%ia;drhla we£u i|yd fhda.H 
m%%ldYkhla jHq;amkak lrkak'        

    ............................................................................................................................................... 
  ............................................................................................................................................... 
  ...............................................................................................................................................
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 (c) YsIHhd fuu m¯CIKh ls¯fuka ,nd.;a o;a; my; j.=fõ ±lafõ'
  

  

R1/Ω R2/Ω R1+R2 / Ω

30 27
40 35
50 42
60 54
70 66
80 72

 my; fmkajd we;s LKavdxl cd,fha R1 g t†˙j (R1 +  R2) m%%ia;dr.; lrkak'

 00 3010 20 40 50 60 70 80 90

60

50

100

110

120

130

140

150

160

80

70

90

R1/Ω

R1+R2/Ω

100

 (d) m%%ia;drh Ndú;fhka  E/E0
  wkqmd;h ,nd .kak'        

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

 (e) .e,ajfkdaógrfhys Odrdj Y=kH jk wjia:dj ,nd .ekSug W;aidy ls¯fï ° we;sjk 
m%%dfhda.sl ≥Ialr;dj fláfhka i|yka lrkak'        

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

* *
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B fldgi - rpkd
m%%Yak y;rlg muKla ms<s;=re imhkak'

^g = 10 N kg-1&
     

                               
B

A

 (1) rEmh

5.   tka‚u l%%shdúrys; jQ fudagr® r:hla ^A& wdmod 
r:hla ^B& u.ska iu;, mdrl weof.k hk 
wjia:djla (1) rEmfha fmkajd we;' A r:fha 
yd B r:fha ialkaO ms<sfj<ska 1000 kg yd 
3000 kg fõ' tla tla r:h u; tAjdfha p,s;hg 
tfrysj l%%shdlrk m%%;sfrdaë n,h 4 N kg-1 
u.ska fokq ,nk nj Wml,amkh lrkak'  

  
  (a) A r:fha o< igykla Tnf.a ms<s;=re m;%%fhys we| th u; l%%shdlrk n, i<l=Kq lrkak'
  B r:h u.ska A r:h 10 m s-1 l ksh; m%%fõ.hlska weof.k hkq ,nk úg"   
  (b) B r:h u.ska fhdok iïmQQr®K b†˙ n,h fldmuK o@
  (c) B r:fha laIu;dj fidhkak'
  (d) A r:h weof.k hdu i|yd Ndú; lrk flan,fha wd;;sh fldmuK fõ o@
  (e) flan,fha n, ksh;h 40000 N m-1 kï"
   (i) flan,fha we;sjk ú;;sh .Kkh lrkak'
   (ii) flan,fha úl%%shd Yla;sh .Kkh lrkak'
 (f) flan,hg ±˙h yels Wm˙u wd;;sh 6000 N la kï" A r:h weof.k hd yels Wm˙u ;ajrKh 

ksr®Kh lrkak'
                                   

A

1.2 m

0.8 m 3.0 m

⎨ ⎨

B

30°

(2) rEmh

       flan,fha tla fl<jrla B r:fha iú 
lr we;s fodUlrfha fldlalg .eg .id 
A r:fha b†˙mi frdao by<g Tijd"  
(2) rEmfha fmkajd we;s m˙† tAldldr  
m%%fõ.hlska weof.k hkq ,efí' 
flan,h ;srig 30° l fldaKhla idok 
m˙† fuu kj msysgqfï mj;sk úg 
A r:h u; l%%shdlrk m%%;sfrdaë n,h 
3825 N olajd wvq jk w;r B r:h u; 
l%%shdlrk m%%;sfrdaë n,h jeä fõ' ^rEm 
m˙udKhg we| fkdue;'&     

       fuu wjia:dfõ °"
 (g) flan,fha wd;;sh fldmuK o@ ^√3̄   = 1.7 f,i .kak'&
 (h) B r:h fmr<Sulg n∫ka fkdjk nj fmkajkak' wod< ishÆ ≥rj,a (2) rEmfha i<l=Kq 

fldg we;' B r:fha nfrys l%%shd fr®Ldj tys frdao w;r y˙ ue†ka l%%shdlrk nj Wml,amkh 
lrkak'

 (i) A r:h u; fhfok m%%;sfrdaë n,h wvqùu yd B r:h u; fhfok m%%;sfrdaë n,h jeäùu 
fya;= olajñka meye†,s lrkak' 

6.  my; olajd we;s f√oh lshjd wid we;s m%%Yakj,g ms<s;=re imhkak'
 
  f,air® (LASER) hk moh §W;af;a‚; úfudapk úlsrKh u.ska wdf,dalh jr®Okh ls¯u¶ i|yd 

Ndú; lrkq ,nk flá fh≥ula fõ' hï f,air® wdf,dalhla ksmoùu i|yd iq≥iq øjHhla ^f,air® 
udOHhla& f;dard.; hq;= w;r th f,air® hka;%%hl w;HjYH wx.hla fõ' f,air® udOHhl 
we;s mrudKq ieflnQQ úg tAjd iajhxisoaO úfudapkh iy W;af;a‚; úfudapkh hk l%%shdj,s 
fol u.ska N+ñ wjia:djg m;aùu fyda my< Yla;s uÜgulg meñ”u is≥ úh yelsh' fuys° 
W;af;a‚; úfudapk l%%shdj,sh f,air® wdf,dalh ksmoùu i|yd fya;= ldrl fõ' myiqj ;ld 
N+ñ" w;rue† iy by<u Yla;s uÜgï ms<sfj,ska E1, E2 iy E3 jQQ Yla;s uÜgï ;=kla iys; f,air® 
udOHhla i<luq ̂ 1 rEmh&' E1 uÜgfï isg E3 uÜgug mrudKq ieflîu fmdïm ls¯fï Wmdx.hla                   
^Wod ( –j,k ,dïmqjla& u.ska is≥lrkq ,nk w;r th o f,air® wdf,dalh ksmoùu i|yd 
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w;HjYH wx.hla fõ' E3 Yla;s uÜgfï we;s iuyr ieflnqKq mrudKq uq,skau w;rue† Yla;s 
uÜgu (E2) olajd ú.i CIh jk w;r tu mrudKq ie,lsh hq;= †.= ld,hla ^wdhq ld,h 1 m s la 
muK jk) E2 uÜgfï mej;Sfuka miqj E1 my< uÜgug CIh fõ' tjeks †.= wdhq ld,hla iys; 
w;rue† uÜgula ñ;ia:dhS uÜgula f,i ye¢kafõ' ñ;ia:dhS Yla;s uÜgfï mrudKqjla mj;sk 
úg" f,air® udOHfha mj;sk (E2 - E1) Yla;shla iys; fµdafgdakhlg tu mrudKqj E2 uÜgfï 
isg E1 uÜgug my< jeàu W;af;ackh l< yelsh' fuu l%%shdj,sfha ° (E2-E1) Yla;shla iys; 
fµdafgdakhla úfudapkh fõ' fuu l%%shdj,sh W;af;a‚; úfudapkh f,i y∫kajkq ,nk w;r 
fuh f,air® ixl%%uKh fõ' fuu ixl%%uKfha jeo.;a wmQQr®j ,laIKh jkqfha my< Yla;s uÜgug 
jeàu W;af;ackh i|yd fhdod.kq ,nk fµdafgdakh;a E2 isg E1 uÜgug jeàu ksid ksmofjk 
fµdafgdakh;a tlu l,dfõ mej;Suhs' fuu .;s.=Kh iupd¯Ndjh f,i ye¢kafõ'

 

fmdïm ls¯u 

E1

E2

YS>% CIhùu

f,air® ixl%%uKh 

ñ;ia:dhS uÜgu 

E3

    
E1

E2

YS>% CIhùu

YS>% CIhùu

f,air® ixl%%uKh 

ñ;ia:dhS uÜgu 

E4

E3

fmdïm ls¯u

   1 rEmh ( uÜgï 3l moaO;shla       2 rEmh ( uÜgï 4l moaO;shla

 W;af;a‚; úfudapkh ldr®hCIu ùu i|yd ñ;ia:dhS Yla;s uÜgfï (E2) mj;sk mrudKq .yKh 
my<u uÜgfï (E1) mrudKq .yKhg jvd b;d jeäúh hq;=fõ' fuu ;;a;ajh .yK wmjr®;kh 
f,i y∫kajkq ,nk w;r fuh ° we;s udOHhlska f,air® fµdafgdak ksmoùu i|yd w;HjYHu 
;;ajhla fõ' .yK wmjr®;kh uÜgï y;rla iys; f,air® udOHhlska o ,nd.; yelsh' (2 rEmh) 
fuys E3 ñ;ia:dhS uÜgu jk w;r f,air® ixl%%uKh E3 uÜgfï isg E2 uÜgu olajd is≥fõ' fuu 
wjia:dfõ ° E2 uÜgfï isg E1 uÜgu olajd is≥jk YS>% laIh ùu fya;= fldg f.k E2 uÜgfï 
.yKh YS>%%j wvqjk ksid E3 yd E2 uÜgï w;r mj;sk .yK wmjr®;kh jvd ldr®hCIu fõ' 

 
 f,air® hka;%%hlska m%%fhdackj;a f,air® lsrK loïnhla msg;g .ekSu i|yd f,air® udOHh ;=< 

ksmofjk f,air® fµdafgdak ixLHdj YS>%%j jeälr .; hq;=fõ' fuh wkqkdolhla Ndú;fhka      
is≥ lrkq ,efí' fuys° ksmofjk f,air® fµdafgdakj, p,s;h f,air® udOHh ;=<gu iSud ls¯u 
u.ska W;af;ack úfudapkh jr®Okh lr.kq ,efí' fuu l%%shdj,sh i|yd f,air® udOHfha 
fofl<jr iúlrk ,o by< mrdjr®;k yelshdjla iys; or®mK u.ska is≥jk f,air® ;rx.j, 
mrdjr®;kh Wmfhda.S lr.kq ,efí' wkqkdolh ;=<° f,air® wdf,dalh u.ska ia:djr ;rx. 
ksmojkq ,nk w;r wkqkdolfha fofl<jr ksIamkao iEfok fia fjkia ia:djr ;rx. wdldr 
^m%%ixjdo& we;s fõ' fï wkqj wkqkdolh o f,air® hka;%%hla ksmoùu i|yd jeo.;a w;HjYH 
wx.hla nj meye†,s fõ' iamkao f,air® iy ika;;sl f,air® hkqfjka f,air® jr®. folla we;' 
wvq iamkao ld,hla iys; f,air® iamkao Ndú;fhka by< laIu;djla ,nd.; yelsh'  

 (a) f,air® wdf,dalh ksmoùu i|yd fya;=ldrl jk úfudapk l%%shdj,sh l=ula o@
 (b) f,air® udOHhl ñ;ia:dhS Yla;s uÜgula mej;Su f,air® ixl%%uKhg odhl jkafka           

flfia ±hs meye†,s lrkak'
 (c) f,air® l%%shdj i|yd Yla;s uÜgï ;=kla iys; moaO;shlg idfmalaIj Yla;s uÜgï y;rla 

iys; moaO;shla jvd ldr®hlaIu jkqfha wehs ±hs meye†,s lrkak' 
 (d) f,air® hka;%%hla ksmoùu i|yd w;HjYH wx. ;=k fudkjd o@
 (e) idudkH wdf,dal loïnhlg idfmalaIj f,air® loïnhla i;= iqúfYaI .=K ;=kla i|yka 

lrkak'
 (f) f,air® hka;%%hl lskï fldgi u.ska f,air® wdf,dalfha jr®Kh ksr®Kh lrkq ,efí o@
 (g) uÜgï ;=kla iys; moaO;shl E2 – E1 = 2.20 eV fõ' ksmojkq ,nk f,air® wdf,dalfha 

;rx. wdhduh (l) .Kkh lrkak' (˙la;h ;=< ° wdf,dalfha fõ.h 3.0 × 108 m s-1 ,  
  ma,dkala ksh;h h = 6.6 × 10-34 J s, 1 eV = 1.6 × 10-19 J) 
 (h) f,air® iamkaohla wrh 1.5 × 10-5 m jQQ l=vd jD;a;dldr b,lalhla u;g tu b,lalh 

uqΩukskau m%%°mkh jkfia kdNs.; lrkq ,efí' b,lalh u;g ,ndfok Yla;sh 4.0 
× 10-3 J jk w;r f,air® iamkaofha ld, wka;rh 1.0 × 10-9 s fõ' b,lalh u;g tAlSh 
jr®.M,hlg ,efnk CIu;dj ^;Sj%%;dj& .Kkh lrkak' 

 (i) f,air® hka;%%hl wkqkdolfha †. (L) 30.0 cm la jk w;r wkqkdolfha udOHfha jr®;kdxlh 
(n) 1.8 ls' fuu wkqkdolfhka ;rx. wdhduh (l) 600 nm jk f,air® wdf,dalh msg lrhs' 
wkqkdolh ;=< m jk m%%ixjdofhka hq;=j ia:djr ;rx.hla ksmo fõ' m ksr®Kh lrkak' 
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7. (1) rEmfha fmkajd we;s m˙† wrh 5 cm iy †. 10 cm jk l=yr is,skavrhl wlaIh Tiafia wrh 
3 cm jk >k is,skavrdldr oKavla hjd we;' l=yr is,skavrfha me;<s me;s fol yryd oKav hjd 
we;af;a oKav jgd hk >r®IKfhka f;dr f;,a wejqreï ^oil seal& Ndú; ls¯fuks' >r®IKfhka 
f;dr f;,a wejqreï yryd ;r,h ldka≥ fkdjk nj Wml,amkh lrkak' (2) rEmfha fmkajd 
we;s m˙† (F) isis,k mxldjla l=yr is,skavrfha tla me;<s mDIaGhlg iïnkaO fldg we;' 
l=yr is,skavrh yd oKav w;r we;s ysia wjldYh ≥iai%%dù ;r,hlska mqrjd we;' ≥iai%%dù ;r,h 
fkdue;sj oKav ;u wlaIh jgd N%%uKh jk úg l=yr is,skavrh N%%uKh fkdù oKav f;,a 
wejqreï u; ir®mKh fjñka mj;shs' ^.kkh ls¯ï i|yd  π = 3 f,i .kak'&   

         

f;,a wejqreu 
≥iai%%dù ;r,fhka 
mqrjk ,o  l=yr
is,skavrh 

is,skavrdldr
oKav 

3 cm

10 cm

(1) rEmh

5 cm

        

10 cm

(2) rEmh

F

 

 (a)  (i) oKav ñks;a;=jlg m˙N%%uK 6000 l YS>%%;djlska lrlefjk úg oKafâ jl%% mDIaGh yd 
iamr®Yjk ;r, ia;rfha iamr®YSh m%%fõ.h fidhkak'

  (ii) fuu wjia:dfõ ° mxldj ñks;a;=jlg m˙N%%uK 3000 l YS>%%;djlska lrlefõ' 
is,skavrh oKavg jvd fiñka lrlefjkafka wehs ±hs myod fokak' ;r, ia;rhlg 
;sìh yels wju iamr®YSh m%%fõ.h fidhkak' 

  (iii) ;r,fhka l=yr is,skavrh u; fhfok ≥iai%%dù n,h ksr®Kh lrkak' ;r,fha 
≥iai%%dú;d ix.=Klh 2 N s m−2 fõ'

 (b)  ;r,fha ≥iai%%dú;d ix.=Klh 1 N s m−2 olajd wvq jQQ úg Ndú; l< ;r,h bj;a lr kj 
;r,fhka kej; msrúh hq;=h' fuhg fya;=j l=ula o@  

 (c)  l=yr is,skavrh ;=< we;s ;r, m˙udj ksr®Kh lrkak' 

 (d)  Ndú; l< ;r,h bj;a ls¯u i|yd is,skavr mDIaGfha we;s is≥rla yryd wrh 1 mm yd              
†. 10 cm jk k<hla †f.a fmdïm lrkq ,efí' ñks;a;= 2 la ;=< ° iïmQQr®K ;r, m˙udj 
bj;a ls¯u i|yd k<fha fofl<jr yryd fh†h hq;= mSvk wka;rh ksr®Kh lrkak' 

8. lsishï m%%foaYhl isák laIqø „ùka yd wfkl=;a frda.ldrlhka tu m%%foaYfhka bj;a ls¯u 
„jdkqyrKh f,i ye¢kafõ' Y,Hd.dr „jdkqryKh ls¯u i`oyd Ndú; lrk kQQ;k l%%uhla 
jkafka" Y,Hd.drfha m%%;súreoaO miska jQQ ì;a;s u; iú lrk ,o ikakdhl ;yvq folla w;r 
m%%udKj;a úYd,;ajfhka hq;a úoHq;a flaIa;%%hla fh°uhs'  

 ikakdhl ;yvq fol w;r tlsfklg 3 mm mr;rhla iys;j isák ir®jiu laIqø „ùka fofokl= 
i,lkak' tla tla laIqø „úhdf.a wdfrdamKh bf,lafg%%dakhl wdfrdamKh (e = -1.6 × 10-19 C) fuka 
10000 .=Khlg iudk f,i .kak' Tnf.a ishÆ .Kkh ls¯ï i|yd laIqø „ùka ,laIHdldr 
wxY+ka f,i ie,lsh yelsh'

 (a)  laIqø „ùka fofokd w;r l%%shd;aul jk ia:ß;s úoHq;a n,h .Kkh lrkak'
 
   ( 1

4πε0
 = 9 × 109 N m2 C-2)

 (b)  ±ka tu ;yvq 5 kV jQQ ir, Odrd fjda,aàh;d iemhqulg iïnkaO lrhs' ;yvq fol w;r 
mr;rh 5 m fõ'        

  (i) ;yvq fol w;r mj;sk úoHq;a lafIa;%% ;Sj%;dj fidhkak'     
  (ii) fuu úoHq;a lafIa;%%h ksid tla laIqø „úhl= u; l%%shd;aul jk ia:ß;s úoHq;a n,h 

.Kkh lrkak'     
  (iii) by; (a) fldgiska .Kkh lrk ,o n,h yd (b) (ii) ys .Kkh lrk ,o n,h 

ixikaokh fldg tA ms<sn| j woyia olajkak'    
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  (iv) wdrïNfha ° tla laIqø „úhl= Y,Hd.drfha y˙ueo jQQ ,CIHhl ksYap,j we;ehs 
Wml,amkh fldg thg ;yvqjla fj;g ,`.dùug .;jk ld,h .Kkh lrkak' laIqø 
„úhdf.a ialkaOh 2.0 × 10-14 kg f,i i,lkak' ^.=re;ajfha n,mEu fkdi,lkak'&    

  (v) by; (iv) fldgig wod< j laIqø „úhd ,nd.;a pd,l Yla;sh .Kkh lrkak'
 (c)  iq≥iq pqïnl lafIa;%%hla ,nd °fuka ialkaOhka wkqj laIqø „ùka fjka lr .ekSu i|yd 

fuu l%%uh úlrKh l< yelsh' ialkaOhka m1, m2 yd m3 (m1 > m2 > m3) jk laIqø „ùka 
;=kafokl= ;yvq fol w;r y˙ueo isria ;,hl we;s wjia:djla i,lkak' ld,h t = 0 fõ ° 

  fuu laIqø „ùka ;sfokd úoHq;a lafIa;%%fha †Ydjg úreoaO †Ydjg jQQ u1, u2 yd u3 m%%fõ.j,ska 
p,s;h wdrïN lr úoHq;a lafIa;%%fha n,mEu hgf;a 1.25 m ≥rlg p,kh jkafka tlu t 
ld,hla .;jk m˙† h' 1.25 m ≥rg meñ◊ miq úoHq;a lafIa;%%h l%%shd úrys; lr i%%dj >k;ajh 
B jQQ pqïnl lafIa;%%hla fhdokafka Tjqkaf.a p,s; †Ydjg ,ïnl jk m˙† h' bkamiq laIqø „ùka 
tu pqïnl lafIa;%%fha n,mEu hgf;a b;s˙ p,s;h iïmQQr®K lrhs'        

  (i) laIqø „ùka ;sfokdgu tlu t ld,hl ° 1.25 m ≥rla iïmQQr®K ls¯u i|yd wdrïNl 
m%%fõ.u1 > u2 > u3 wjYH;dj ;Dma; l< hq;= nj fmkajkak'        

  (ii) ialkaOh m1 jQQ laIqø „úhdf.a jD;a;dldr m:fha wrh ^R1& i|yd m%%ldYkhla m1, u1, B 
iy t weiqfrka jHq;amkak lrkak'

 
9 (A) fldgig fyda (B) fldgig fyda muKla ms<s;=re imhkak'
 (A) m˙ir ¥IKh wvqlr .ekSu ms◊i ú≥,s fudagr® r: Ndú;hg keUqreùula jr®;udkfha ° mj;S' 

my; leá igyfka ±lafjk m˙† ú≥,s fudagr® r:hl m%%Odk tAll ;=kla fõ' 

  

neg˙
tAllh

md,k
tAllh

fudagrh$
cklh

 neg˙ tAllh wvq fjda,aàh;d (12 V) neg˙hlska yd jeä fjda,aàh;d (200 V muK) neg˙hlska 
iukaú; fõ' k,dj" myka yd msiakdj (wiper) hkd†h l%%shdlrùug 12 V neg˙h Ndú; fõ' 
r:fha frdao lrljk ú≥,s fudagrh l%%shdlrùug jeä fjda,aàh;d neg˙h Ndú; fõ' 

 md,lfhka flfrk m%%Odk ldr®hh kï iq≥iq fjda,aàh;d uÜgï ilia lr °u yd iaúÉÖlrK 
l%%shdj,s is≥ ls¯uhs'  

 (a)  5 A l ksh; ú≥,s Odrdjla meh 10 l ld,hla ;=< heùfuka 12 V neg˙h wdfrdamKh lrkq 
,efí' tu l%%shdj,sfha ° .,d .sh wdfrdamK m%%udKh  fldmuK o@  

 (b)  (i)  fudagrh 40 kW laIu;djlska l%%shdlrk úg 160 V neg˙fhka weo .kakd Odrdj 
fldmuK o@ 

  (ii)  iuyr ú≥,s fudagr® r: 160 V neg˙ fjkqjg 300 V neg˙ Ndú; lrhs' 300 V Ndú;fhka 
,efnk jdishla i|yka lrkak'  

 (c)  neg˙ wdfrdamK l%%shdj,sfha ° 160 V neg˙fhka 12 V neg˙h wdfrdamKh ls¯u i|yd 
fjda,aàh;dj wvq lr ,nd°u md,k tAllh u.ska is≥ lrkq ,efí' fuu fjda,aàh;d wvq 
lr .ekSu i|yd m˙Kdulhla Ndú; l< yels o@ fya;= olajkak' 

 (d)  ú'.d'n' 160 V jk neg˙h 0.1 Ω wNHka;r m%%;sfrdaOhla iys; fõ' fudagrh l%%shdlrùug 
neg˙fhka 100 A l Odrdjla weo .kakd úg" 

  (i)  neg˙fha w.%% yryd úNj wka;rh fldmuK fõ o@  
  (ii)  neg˙h ;=< is≥jk laIu;d W;air®ckh fldmuK o@
                                                           

B S
160 V
0.1 Ω

180 V
1.89 Ω

+

- -

+ (e)  ú≥,s fudagr® r:h mqkr®ckl ;s˙x. moaO;shlska 
Ndú; lrhs' tys° ;s˙x. fhdok úg fudagrh ú≥,s 
cklhla fia l%%shdls¯ug mgka .kS' tu cklfhka 
ksmofjk fjda,aàh;dfjka ú'.d'n' 160 V, 0.1 Ω 
neg˙h (B) wdfrdamKh lr.kq ,nhs' cklfhka 
ksmofjk fjda,aàh;dj md,k tAllh u.ska 
ú'.d'n' 180 V yd wNHka;r m%%;sfrdaOh 1.89 Ω jk 
ir, Odrd ú≥,s iemhqula (S) wdldrhg rEmfha 
±lafjk m˙† neg˙h (B) fj; ,nd foa' 

  iïnkaOl lïìj, uqΩ †. 4 m fõ' wdfrdamK l%%shdj,sfha ° .,k ú≥,s Odrdj 10 A l 
ksh; w.hla kï ;Uj,ska idod we;s iïnkaOl lïìj, yrialv jr®.M,h .Kkh 
lrkak' ^;Uj, m%%;sfrdaOl;dj 1.72 × 10-8 Ω m fõ'&   
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 (f)  r:h ksh; v m%%fõ.hlska .uka .kakd úg th u; 750 N l ksh; m%%;sfrdaë n,hla 
l%%shdlrhs' tys° wNHka;r m%%;sfrdaOh 0.1 Ω yd ú'.d'n' 160 V jk neg˙fhka weo .kakd 
ksh; Odrdj 100 A kï v m%%fõ.h .Kkh lrkak' fudagrh u.ska 90% l ldr®hCIu;djlska 
hq;=j r:h Odjkh flfrk nj i,lkak'  

  (B) (a)   ;Ügq f.dvke.s,a,l F uyf,ys W;af;da,lhl b†˙mi isák" by<g fyda my<g .uka 
ls¯ug n,dfmdfrd;a;=jk mqoa.,fhla ∆ fnd;a;u(B1 hehs lshuq) fyda ∇ fnd;a;u (B2 hehs 
lshuq) fyda tîfuka by<g fyda my<g .uka ls¯u f;dard .kshs'

   M p,k ixfõolfhka msg flfrk ix«j m yd ms<sfj<ska B1 yd B2 tnqï fnd;a;ï 
(push buttons) u.ska msg flfrk ix« jk b1 yd b2 my; olajd we;s m˙† fõ'

     

m

b1

b2

∆

∇

M W;af;da,lh by<g hk úg  m =  1 
    my<g hk úg  m =  0

    B1 tnQQ úg b1 =  1  
    Tnd ke;s úg b1 =  0

    B2 tnQQ úg b2 =  1  
    Tnd ke;s úg b2 =  0

B1

B2

   my; ±lafjk ;;a;aj imqrd,Sug ;dr®lsl m˙m:hla ie,iqï l< hq;=j we;'
   1. B1 tnQQ úg W;af;da,lh by<g hñka we;akï muKla th F uyf,ys k;r fõ'
   2. B2 tnQQ úg W;af;da,lh my<g hñka we;akï muKla th F uyf,ys k;r fõ' 
  (i)  by; ;;a;aj imqrd,Su i|yd m, b1 yd b2 m%%odk f,i o Q m%%;sodkh f,i o .ksñka 

i;H;d j.=jla ms<sfh, lrkak'
   Q = 1 u.ska W;af;da,lh F uyf,ys k;r ùu o
   Q = 0 u.ska W;af;da,lh F uyf,ys k;r fkdùu o
   ksrEmKh lrk nj i,lkak'   
  (ii)  i;H;d j.=j Ndú;fhka Q i|yd nQQ,shdkq m%%ldYkhla ,ndf.k wod< ;dr®lsl 

m˙m:h w¢kak' ^m%%odk ;=kla iys; ;dr®lsl oajdr Ndú; ls¯ug Tng wjir we;'&  
  (b)  cj uQ,sl ú≥,s iemhqu k;r jk ´kEu úfgl W;af;da,lh neg˙ iyhlhla u.ska 

iajhxl%%Shj l%%shd;aul ùug i,id we;' fï i|yd ;j;a ixfõolhla (L) yd ms<sfmd<la 
(FF) Ndú;hg f.k we;' 

    

L
S

R

l
Q

Q
FF

   ixfõolh (L) u.ska ,ndfok m%%;sodkh ^l& my; ±lafjk m˙† fõ'
   cj uQQ,sl iemhqu we;s úg  l = 1 
    cj uQQ,sl iemhqu ke;s úg  l = 0 

   ms<sfmdf<ys (FF) m%%;sodk jk Q yd Q u.ska my; ±lafjk m˙† W;af;da,lhg ú≥,sh 
iemhSu md,kh flfr®'

    Q = 1 úg W;af;da,lhg cj uQQ,slfhka ú≥,sh ,nd foa'   
    Q = 0 úg W;af;da,lhg neg˙ iyhlfhka ú≥,sh ,nd foa' 

  (i)  l ix«j ms<sfmdf<ys m%%odkhka jk S yd R fj; iïnkaO l< hq;= wdldrh ±lafjk 
rEm igykla w¢kak' fï i|yd Tng wu;r tla ;dr®lsl oajdrhla muKla fhdod 
.; yelsh' 

  (ii)  cj uQQ,sl Ndú;hg .ksñka we;s úg fld< meye;s LEDhla (G) o neg˙ iyhlh 
Ndú;hg .ksñka we;s úg ly mye;s LEDhla (Y) o" oe,aùu u.ska th m%%or®Ykh l< 
hq;=j we;' Tn we¢ rEmigyfka Q yd Q m%%;sodk w.%% fj; tu LED iïnkaO lrk 
wdldrh olajkak'
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10 (A) fldgig fyda (B) fldgig fyda muKla ms<s;=re imhkak'
  (A) (a)  (i)  ia:ßr;dmS iy (ii) ifudaIaK l%%shdj,s y∫kajd fokak' 

 (b)    

(qB)

V1 V2 V3
V

(qC)

(q
A
)

(qD)

QBC

QDA

S A

D

B

P × 105 Pa

35

  1

  0

C

(1) rEmh

   ãi,a tka‚ul we;s iïu; PV jl%%h (1) rEmh u.ska ±lafõ' q
A 
, q

B 
, q

C
 iy q

D
 jdhq ñY%%Kfha 

A, B, C iy D wjia:dj,g wkqrEm WIaK;aj fõ'  
  S → A  l%shdj,sh (suction stroke - pQQIK myr)
   1.0 × 105 Pa jdhqf.da,Sh mSvkfha we;s jd;h ksh; mSvkhla hgf;a is,skavrh ;=<g 

 weo.ekSu

  A → B  l%shdj,sh (compression stroke - iïmsKavk myr)
  fuu l%%shdj,sfha ° ia:ßr;dmS iïmSvkh hgf;a jdhq ñY%%Kfha WIaK;ajh q

A 
= 50 °C isg   

q
B 

=1000 °C olajd jeäjk w;r mSvkh 1.0× 105 Pa isg 35.0× 105 Pa olajd jeäfõ'

  B → C  l%shdj,sh (fuel injection and combustion - bkaOk kslafIamKh iy oykh)
   úisreKq ãi,a wxY= is,skavrh ;=<g weo.ekSu iy –j,kh ls¯u'
  ksh; mSvk m%%idrKh hgf;a jdhq ñY%%Kfha WIaK;ajh q

B 
=1000 °C isg q

C 
=2000 °C 

olajd jeä fõ'  
  C→ D  l%shdj,sh (power stroke - cj myr)
   ia:ßr;dmS m%%idrKh hgf;a jdhq ñY%%Kfha WIaK;ajh q

C 
= 2000 °C isg q

D 
= 850 °C olajd 

 wvq fõ'

  D → A l%%shdj,sh (exhaust stroke - msgl=re myr)
  ksh; m˙udjla hgf;a mSvkh wdrïNl mSvkh jk 1.0×105 Pa mSvkhg m;afõ' 

WIaK;ajh q
D 

= 850 °C isg q
A 
= 50 °C olajd wvqfõ'

   (i)  A isg B l%%shdj,sfha ° ;dm yqjudrej (∆Q
AB

 ) fldmuK o@
    (ii)  B isg C l%%shdj,sfha ° jdhq ñY%%Kfha 100 g la i|yd ;dm yqjudrej (∆QBC) fidhkak' 
   (jdhq ãi,a ñY%%Kfha CP = 1000 J kg-1 K-1)
   (iii)  C → D l%%shdj,sfha ° ;dm yqjudrej (∆QCD ) fldmuK o@ 
      (iv)  D → A l%%shdj,sfha ° jdhq ñY%%Kfha 100 g la i|yd ;dm yqjudrej (∆QDA) fidhkak' 
     ^jdhq-ãi,a ñY%%Kfha CV = 750 J kg-1 K-1)
      (v)  ABCDA uqΩ l%%shdj,sh i|yd iM, ;dm yqjudrej (∆QTotal) fidhkak' 
    (vi)  ABCDA uqΩ l%%shdj,sh i|yd wNHka;r Yla;s fjki (∆UTotal)  fldmuK o@ 
    (vii)  ABCDA uqΩ l%%shdj,sh i|yd iM, ldr®hh fyj;a m%%;sodk ldr®hh (∆WTotal ) fidhkak'
    (viii) bkaOk u.ska uqodyefrk Yla;sh fyj;a Yla;sh m%%odkh fldmuK o@
    (ix)   tka‚fï ldr®hCIu;dj (e) .Kkh lrkak'
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    (B) fmdisfg%%dak úfudapkh fgdfud.%%ems (PET) m˙f,dall (scanners) idhksl úlsrK lghq;=j, °" 
 ms<sld .eá;sj, ffjoH m%%;sìïnk is≥ls¯ï yd fud,fha yg.kakd iuyr frda. idhkslj 
úksYaph ls¯ï i|yd nyq, j Ndú; fõ' PET m˙f,dallj, fndfydaúg Ndú;jk úlsrK 
T!IOh jkafka .a¨fldaia wKqfõ tla C mrudKqjla msysgk ia:dkfha idudkHfhka mj;sk 
yhsfv%%dlais,a ldKavh fmdisfg%%dak úfudapkh lrk úlsrKYS,S kHIaáhla iys; µaÆ˙ka -18 
 mrudKqjla u.ska wdfoaY l< FDG f,i iq,Nj y∫kajk maÆfrdavfhdlais.a¨fldaia 
(C6H11

18FO5) h. 18 F9  ys laIh mámdáh my; ° we;'
 
  (a) 18 F9  → 18 O8 + e+ + ve
   (i) ve  wxY=j kï lrkak'
   (ii) by; laIh mámdáh kshqla,sfhdak ^tkï fm%%dafgdak iy kshqfg%%dak& Ndú; fldg 

  kej; ,shkak'
   (iii) by; laIh mámdáh lajdlaia (quarks) iy f,mafgdak Ndú; fldg kej; ,shkak' 

 (b) idudkH m˙f,dalk fh°ul ° frda.shdf.a Ysrdjla ;=<g YS>%%j .uka lrk fia,hska 
ødjKhlg FDG ud;%%djla tkak;a lrkq ,efí' tkak;a lrk ,o 18 F9  ys wdrïNl 
il%%sh;dj 70 MBq f,i iy 18 F9  ys wr®O - wdhq ld,h (T½) meh 2.0 la f,i Wml,amkh 
lrkak'

   (i) úlsrKYS,S T!IOj, b;du;a l=vd fyda b;d úYd, wr®O - wdhq ld, mej;sh fkdyels h' 
    fï i|yd fya;= fokak'

   (ii) úlsrKYS,S mrudKq N ixLHdjla we;s idïm,hl il%%sh;dj A = 
0.7 N
T½

 u.ska fokq  

    ,efí' 70 MBq il%%sh;djla wh;a lr .ekSu i|yd wjYH jk FDG idïm,hl 
ialkaOh .Kkh lrkak' FDG wKqjl ialkaOh 3.0 × 10-25 kg f,i .kak'

   (iii) tkak;a fldg meh 2.0 l ld,hla ;=< ° tkak;a l< FDG j,ska 10% la muKla 
fud<h wjfYdaIKh lrhs kï meh 2.0 lg miq fud<h ;=< 18 F9  ys il%%sh;dj 
.Kkh lrkak'

  (c) idudkH Ndú;fha ° FDG tkak;a l< frda.shl= .r®N” ud;djka" orejka yd <orejka 
jeks úlsrKj,g ixfõ° whf.ka wju jYfhka meh 24 laj;a wE;aù isàug kshu 
flfr®'

   (i) fuhg fya;=j l=ula o@
   (ii) iajNdúl úlsrKYS,S;dj (14C, 40K) ksid idudkH mqoa.,hl=f.a isrer ;=< 104 Bq l 

il%%sh;djla mj;S' wdrïNl il%%sh;dj 70 MBq jk FDG idïm,hla tkak;a l< 
frda.shl=g meh 24 /|jqï ld,hla m%%udKj;a nj hqla;s hqla; lrkak' 

    ( 7
4096  = 1.7 × 10-3 f,i .kak')

   (iii) 18 F9  u.ska úfudapkh lrk fmdisfg%%dak" isrefr® we;s bf,lafg%%dak yd WÉf√okh 
ù .eud lsrK folla idohs' idhksl úksYap lghq;=j,° PET ;dCI◊l l%%uh 
fhdod .ekSfï jdis folla i|yka lrkak'

  (d) fujeks úlsrK T!IOj, wr®O-wdhq ld,h flá ksid †.= ld,hla ;=< fïjd .nvd l< 
fkdyels h' úYd, m%%udKj,ska fyda ks;ru fïjd wdkhkh l< hq;= w;r fï l%%shdj,sh 
b;d ñ, wêl fõ' 18 O8  u.ska iqfmdaIs; jQQ c,h u;g fm%%dafgdak újr®IKh (bombard) 
ls¯fuka 18 F9  iE†h yels w;r is≥jkakd jQQ kHIaál m%%;sl%%shdj my; ° we;'

 
       p + 18 O8  →  18 F9   + ?

   (i) by; m%%;sl%%shdfõ olakg fkdue;s wxY=j y∫kd.kak'
   (ii) by; m%%;sl%%shdj is≥ls¯u i|yd wju jYfhka 18 MeV pd,l Yla;shla we;s 

fm%%dafgdak wjYH h' wdfrdams; wxY=jl pd,l Yla;sh by< kexùu i|yd úoHd{hska 
idudkHfhka fhdod.kakd fCIa;%%h ^úoHq;a fyda pqïnl& kï lrkak'

   (iii) by; (d) (ii) ys i|yka fCIa;%%h Woõ lr .ksñka fm%%dafgdakj, pd,l Yla;sh by< 
kexùu i|yd Ndú; l< yels hka;%%hla kï lrkak' 

  
* * *


