
			                                     
 

meh folhs

w'fmd'i' ^W'fm<& Wmldrl iïuka;%Kh - 2015

fN!;sl úoHdj I 

1.	 úlsrKfha ud;%dj fyj;a modr®:fha tall ialkaOhlg wjfYdaIl Yla;sh ukskq ,nk SI tallh 

jkafka"

	 (1) Bq      	    (2) Gy  	   	 (3) Sv           	 (4) dB    	 (5)   J   	

2.	 jzkshr® isoaOdka;h Ndú; jk ñkqï WmlrKhl m%Odk m˙udKfha ^M& 
1
2

 mm fldgia 49 la 

	 jzkshr® m˙udKfha ^V& fldgia 50 lg fnod we;' tu WmlrKfhka ,nd.;a ñkqul° m˙udK 

	 msysá wdldrh rEmfha ±lafõ' fuu WmlrKfha uQ,dxl f∞aIhla ke;ehs Wml,amkh lrñka tu 

ñkqfuys w.h jkafka" 

 	 		 V

3 cm

M

	 (1) 32.05 mm	    (2) 32.06 mm	 (3) 32.60 mm   	 (4) 34.05 mm  	 (5)  34.06 mm

3.	 ;rx. wdhduh λ jk fµdafgdakhl Yla;sh E jkafka" ^ma,dkala ksh;h h o" wdf,dalfha m%fõ.h 

	 c o fõ'&

	 (1)	 hcλ	 (2)  hcλ2 	 (3)  	 λc 
  h 

	 (4)   λ
 hc  

	 (5)   hc
  λ 

4.	 iqms˙ ikakdhlhla i|yd ksrfmalaI WIaK;ajh (T) yd m%;sfrdaOl;dj (ρ) w;r úp,kh jvd 

fyd|ska ksrEmKh jkafka"
	

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

ρ

T 

ρ

T 

ρ

T 

ρ

T 

ρ

5.	 my; rEmfha fmkajd we;af;a pqïnl fÈa;%hl p,kh jk wxY= ;=kl m: ;=kls' A, B yd C kï tu 

	 m: ;=kg wkqrEm wxY= úh yelafla' 	 	 	 	 	         
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Wmfoia (

*	 ishÆ u m%Yak i|yd ms<s;=re imhkak'

*	 ksjer† fyda jvd;a .e<fmk fyda ms<s;=r f;darkak'

	 	 	 	 	 	   (g = 10 N kg−1 )	 	 	
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6.	 my; m˙m: rEmfha F m%;sodkh ;dr®lsl 1ls' A, B yd C i|yd m%odkh úh yelafla"  

											            

F

A

B

C

      

(1)    

(2)  

(3)  

(4)  

(5)  

A B C
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0
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7.	 hï ,laIHhl èjks ;Sj%;dj I  ys w.h 100 .=Khlska jeä l< úg tu ,laIHfha ;Sj%;d uÜgu 

jeäjkqfha"

	 (1)  10 dB        (2)  20 dB            (3)  10I dB       	 (4)  20I dB          (5)  100I dB       

8.	 pqïnl i%dj >k;ajh 0.6 T jk pqïnl fÈa;%hlg ,ïnj 2.5 m  †. ikakdhlhla 6 m s−1 fõ.hlska 

p,kh fõ' ikakdhlh u; fm%arKh jk úoHq;a .dul n,h jkafka" 

	 (1)  9.0 V        	(2)  7.5 V         	 (3)   6.0 V      	 (4)  4.5 V             (5)   3.0 V  										                
										       

v/ m s−1 

0 t/ s

         

9.	 W;af;da,lhl by<g is≥jk p,s;hg wod< m%fõ. ld, m%ia;drh  

      	rEmfha ±lafõ' tys we;s ;eá ;rd†hla u; Ndrhla ;nd we;' 

ld,h iuÛ ;rd† mdGdxlh (X) fjkia jk wdldrh jvd;a fyd|ska 

ksrEmKh lrk m%ia;drh jkafka" 

	

(1)

(4) (5)

(2) (3)

X/ N

X/ N X/ N

X/ N X/ N

t/s

t/s t/s

t/s t/s

	

10.	 my; fmkajd we;s AE oKafâ .=re;aj flakaøh msysàug jvd fhda.H ,laIHh jkqfha"

	 		

	 		 	

A

E
B C D

	 (1)  A     	 (2)   B         	 (3)   C	  	 (4)  D	 (5)    E 

11.	 wdfrdamKh q yd ialkaOh m jQ wxY=jla V úNj wka;rhla hgf;a ;ajrKh jQfha kï ã fn%d.a,s 

;rx. wdhduh jkafka"

         (1)   h 
2mqV√ 

           (2)    h 
2mqV

	 (3)  hV  
2mq√ 

            (4)   h 
mqV2 √ 

     	 (5)    2h 
mqV√ 
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12.	 wm˙ñ; †. ikakdhl lïìhla ;=<ska I  Odrdjla .,d hhs' lïìfha isg r ≥rlska jQ ,laIHhl pqïnl 

i%dj >k;ajh B kï" pqïnl i%dj >k;ajh (B) yd 1/ r w;r úp,kh jvd;a fyd|ska ksrEmKh lrk 

m%ia;drh jkafka" 

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

1/r 

B

0
1/r 

B

0
1/r 

B

0
1/r 

B

0
1/r 

B

0

													                      
13.	 rΩ ;,h u; we;s jia;=j u; wdk; ;,hg iudka;rj fhfok P  n,h P

θ

jeä lr f.k hk úg P iuÛ >r®IK n,fha (F) úp,kh jvd;a fyd¢ka 

ksrEmKh lrk m%ia;drh jkafka" 

	
	 	

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

F F

P P P P P
0 0

F F F
	

	
								          

14.	 WIaK;ajudk Ndú;h ms<sn|j lr we;s my; m%ldYk i,ld n,kak' 

	 A	 -	 øj báj, isis,k pl%h ,nd .ekSug ;ñiagrh fjkqjg ri†h ù≥re WIaK;ajudkh 

	 		 	 Ndú;h iq≥iq h' 

	 B	 - 	 mDIaGhl iS>%fhka fjkiajk WIaK;ajh uekSug riosh ù≥re WIaK;ajudkh fjkqjg

	 		 	 ;dm úoHq;a hq.auh WÑ; h'

	 C	 - 	 jdhq udOHhl WIaK;ajfha is≥jk l=vd úp,k uekSug ;ñiagrh Ndú; l< yelsh' 

	 fuu m%ldYkj,ska i;H jkafka" 

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

	 (3)	 A  yd B muKs'  	 	  	 (4) 	A  yd C  muKs' 	
	 (5) 	B yd C  muKs' 

15.	 whsiays >k;ajh x  g cm−3 fõ' c,fha >k;ajh y  g cm−3 fõ' whsia m g ialkaOhla øj ùfï° is≥jk 

m˙ud fjkiaùu jkafka cm3 j,ska" 

 	 	(1)     m
 y − x

       	 (2)   m
 y + x

		 (3)   m (x + y) 
      xy

       (4)  m(y−x) 
   xy

    	   (5)     2m 
 x + y 

	

16.	 2 kg ialkaOh iys; f.da,hla kef.kysr foig 4 m s−1  m%fõ.fhka p,s; fõ' 3 kg ialkaOh

	 iys; ;j;a f.da,hla 6 m s−1 m%fõ.fhka W;=re foig p,s; fõ' f.da, fol tlsfkl .efgk w;r  

.egqfuka miq tajd ixhqla; ù .uka lrhs' tys .uka †Ydj kef.kysr †Ydj iuÛ idok fldaKh 

	 jkafka" 

	 (1) tan−1   (4/ 9)      (2) tan−1  (1/ 2)     (3)   tan−1  (2/ 3)       (4) tan−1  (6/ 4)    (5)  tan−1  (9/ 4)   	

						       

17.	 jdhqf.da,h ms<sn| lr we;s my; m%ldY n,kak' 

	 A	 -	 úh<s jdhqf.da,fha idfmalaI wdr®ø;dj lsisúgl;a 100% la fkdfõ' 

	 B 	 -	 jdhqf.da,fha idfmalaI wdr®ø;dj my< hk iEu úgu ksrfmalaI wdr®ø;dj o my< hhs'

	 C 	 -	 ´kEu WIaK;ajhl° jdhqf.da,fha ksrfmalaI wdr®ø;dj tys Wm˙u w.fha we;s úg idfmalaI

	 		 	 wdr®ø;dj 100%ls' 

	 ñka i;H jkafkaa" 

	 (1) B  mu◊'	 	    	 	 	 	  	 (2)  C mu◊'	  

	 (3) A yd B mu◊'		  	       	      	 (4)  A yd C mu◊'

	 (5) 	B yd C mu◊'
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18.	 X

A

Z
úlsrKYS,s kHIaáh Èhùfuka α yd β wxY= uqla; fõ' iEfok ≥ys;D uQ,øjH  Y 

 A−4

Z
kï 

	
	 msgjQ α yd β  wxY= ixLHdj ms<sfj<ska" 

	 	(1)  1, 0     	    (2) 1, 1 	 	 (3)  1, 2 		  (4)  2, 1  	 (5)  2, 2         
	

19.	 c,h 400 ml wvx.= ñkqï irdjlg ì;a;rhla iïmQr®Kfhka .sf,k fia iSrefjka we;=,a lrk ,°' 

túg c, uÜgu 470 ml  f;la by< ke.=◊' ±ka idfmalaI >k;ajh 1.2 la jk lr†h ñkqï irdjg 

iSrefjka tl;= lrk ,°' øj uÜgu 870 ml la jk úg° ì;a;rh øjh ;=<u .s,S mj;sk f,i by<g 

tiú◊' ì;a;rfha ialkaOh jkafka"

	 	(1)  70 g        	 (2)  76 g     	 (3) 77 g     	 (4) 84 g  	 (5)  100 g 
												         

R

2 Ω

8 V
20.	 	m˙m:fha R úp,H m%;sfrdaOh yryd Wm˙u m%;sodk Èu;djfha 

w.h jkafka"

	 	(1)  4 W      	 	 (2)  8 W    	  	 (3)  24 W 	 	

(4) 	 32 W 	 	 (5)  64 W

					      						    
21.	 wNHka;r m%;sfrdaOh 49 Ω jQ .e,ajfkdaógrhla ́ ï ógrhla 

T1

S

T2

r= 1 Ω

49 Ω 2.5 V

G
njg úlrKh l< m˙m:hla rEmfha ±lafõ'   

.e,ajfkdógrfha mQr®K m˙udK W;al%uK Odrdj 1 mA  
kï ́ ï m˙udKfha Y=kH lshfjk úg S  úp,H m%;sfrdaOfha 

w.h úh hq;af;a"

	 (1) 0 Ω       	 	 (2) 2000 Ω     	  	 (3)  2010 Ω     	

(4) 2450 Ω 	 	 (5)  2500 Ω

22.	 m ialkaOfhka hq;a N+ ia:djr pkaøsldjl llaIfha wrh r fõ' mD:ßúfha ialkaOh M yd wrh R kï 

llaIfha° pkaøsldfõ uqΩ Yla;sh jkqfha" 

	 	(1) −gR2m 
2(r + R) 

       	 (2) −gR2m 
   2r 

	 (3)  −gR2m 
 (r + R) 

         (4) −gR2m    	 (5)  −gRm 	

23.	 ldr®hh Y%s;h" 2.28 eV jk fidaähï f,dayh taljr®K wdf,dalhlska m%;s°ma; lrkq ,efí' fidaähïj,ska 

ksoyiajk ishÆu bf,lafg%dak 1.51V jk úNjhla u.ska kj;ajkq ,efí' m;s; jk fµdafgdakfha 

Yla;sh jkafka"

	 	(1)	  0.77 eV      	  (2)  1.51 eV  	  (3) 1.77 eV     	 (4) 2.28 eV  	  (5)  3.79 eV  

24.	 nZ kQ,s uQ,Or®uh Ndú;fhka meye†,s l< fkdyels ixisoaêh l=ulao@ 	

 	 	(1) fõ.fhka ≥ï˙hla .uka lrk úg ≥ï˙h uÛ wi, isák ;eke;a;l= ta foig we|Su 

	 	(2) úYd, k<hl isg l=vd k<hlg c,h .uka lrk úg fõ.h jeäùu

	 	(3) ;| iq<Ûla we;s wjia:djl jy,la fiú,s l< nr wvq ;yvq .e,ù hdu 

	 	(4) Wux udr®.j, c,h .uka lrk úg wjg W,am;a is|S hdu 

	 	(5)	 úis˙ fmdïmhl øj ú°fï° øjh úis˙ hdu
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25.	 rEmfha olajd we;af;a m˙kd,sld folls' m˙kd,sld wjg pqïnl n, fr®Ld jvd ksjer†j ksrEmKh 

lr we;af;a"

	

	

	(1) 	(2)

	(3) 	(4)

	(5)

												                

BA 26.	 ù≥re f.da,hla ;=<ska .uka lrk wdf,dal lsrKhl .uka uÛ 

rEmfha ±lafõ' AB pdmh flakaøfha wdmd;kh lrk fldaKh 100° o 

lsrKfha wm.ukh 80° o fõ kï ù≥rej, jr®;k wxlh jkafka"  

	 	(1)  sin 50°
 sin 40°

       	 (2)   sin 70°
 sin 30°

	 (3)   sin 80°
 sin 40°

 

	 (4)  sin 75°
 sin 30°

	 	 (5)   sin 90°
 sin 40°										           				    			 

								       	      

105

0
0 1 2 3

A B

CD

 2 ×105

V× 10−3 (m3)

  P (Pa) 27.	 rEmfha ±lafjk m˙† jdhqjl pl%Sh l%shdj,shl° 

mSvkh (P) yd m˙udj (V)  ys úp,kh rEmfha ±lafõ'  

pl%sh l%shdj,sfha° l< ldr®hh jkafka"	  	 	

	 	(1) +150 J      
	 (2) −150 J 	
	 (3) +300 J    
	 (4) −300 J  	
	 (5) +400 J 

													                                   

r  

E28.	 rEmfha ° we;af;a lsishï úoHq;a fÈa;%hl úoHq;a fÈa;%h ;Sj%;dj (E) yd 

≥r (r) w;r úp,khhs' fuu m%ia;drhg wkqrEm úNjh (V) yd ≥r (r) w;r 

úp,kh jkafka"    

	

	

      
(2) (3)(1)

r  

V

0
r  

V

0

(5)
r  

V

0

(4)
r  

V

0
r  

V

0
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29.	 rEmfha ±lafjk m˙† fla;=ldldr iqug mDIaGhlska hq;a n∫kla ;=< P

20°  

X

Y

 r r  P 

l=vd fnda,hla ;nd n∫k XY  wlaIh jgd N%uKh lrhs' túg rEmfha 

fmfkk msysgqfï P fnda,h mDIaGhg idfmalaIj ksYap,j mj;S' túg 

fnda,fha fõ.h V kï" V 2 iudk jkafka" 

	 (1) gr sin 20°      	(2)  gr cos 20°   		 (3) gr tan 20°   

   	 (4)    gr 
sin 20° 

  	 	 (5)      gr 
tan 20° 						      

								                             

C1 = 6μF

C2 = 9μF
C3 = 3μF

10 V

30.	 ° we;s m˙m:fha fldaIfha wNHka;r m%;sfrdaOh fkdue;s 

w;r úoHq;a .dul n,h 10 V ls' C1 Od˙;%lfha wdfrdamKh 

yd úNj wka;rh jkafka" 

	 (1) 12.6 μC,  3.67 V   		 (2)  20 μC,  5.33 V 	

(3) 30 μC,  6.67 V     		 (4)  40 μC,  6.67 V 	

(5)	 90 μC,  7.33 V  

											         

31.	 rEmfha ±lafjk m˙† m˙udj 0.04 m3 jk ,S l=Üáhl uqΩ m˙udfjka 75% la 

c,fha .s,S mdfõ' ,S l=Üáh c,fha iïmQr®Kfhka .s,aùu i|yd fh†h hq;= isria 

wju n,h jkafka" ^c,fha >k;ajh 1000 kg m−3&

	 	(1) 10 N      	 	 (2) 30 N  	              (3) 100 N
 	 	(4) 300 N          	 (5)  400 N   

	 	 											                     
32.	 	rEmfha ±lafjk m˙† wrh 2r  iy r jk P iy Q k, P Q

fol iïnkaO lr k, fol ;sriaj ;nd tajd ;=<ska ≥iai%dú 

øjhla wkdl+,j .e,Sug i,iajkq ,efí' k, foflys †. 

iudk fõ' my; m%ldY n,kak'

  	 	A	 -	 k, fol ;=<ska øjh .,k m˙ud m%jdy iS>%;d iudk fõ'

	 	B 	 -	 P k,fha fofl<jr mSvk wka;rh Q k,fha mSvk wka;rh fuka 16 .=Khla fõ' 

	 	C 	 -	 Q ys ° øjfha fõ.h P ys tu w.h fuka fo.=Khla fõ'

       ñka i;H jkafka" 

	 (1)	A mu◊'	 	    	 	  	 (2) 	B mu◊' 

	 (3) 	A yd B  mu◊'  		 	 	 (4)  A  yd C  mu◊'

	 (5)  B yd C  mu◊'  

											                               

4 Ω

I

I

A

B

4 Ω

2 Ω

2 Ω6 Ω6 Ω

2 Ω2 Ω

2 Ω

2 Ω

33.	 	rEmfha olajd we;s m%;sfrdaOl cd,fha by< 4 Ω m%;sfrdaOlfha 

uOH ,laIHfhka we;=Ωjk Odrdj my< 4 Ω m%;sfrdaOlfha 

uOH ,laIHfhka msgfõ' A yd B w.% w;r iul m%;sfrdaOfha 

w.h" 

	 	(1) 3.0  Ω       	

	 (2) 3.5  Ω     
	 (3) 5.5  Ω     

	 (4) 7.0  Ω 

	 (5)  12.0  Ω



 
			                                     
34.	 rEmfha ±lafjk m˙† flaIsl k,hl A fl<jfr®

A  O

inka nqnq,la ;kd we;s w;r nqnq, ;=< jd;h c, 

l|la u.ska isr lr we;' O isg A olajd mSvk 

fjkia ùu jvd fyd|ska ksrEmKh jkafka l=uk 

m%ia;drfhkao@ 
	 	

(5)
A  

P

0

(3)
A  

P

0

(4)
A 

P

0

(2)
A  

P

0

(1) A

P

0

35.	 wNHka;r m%;sfrdaOh fkdue;s úoHq;a .dul n,h E jk fldaIhla

E

O
wrh a jk m%;sfrdaOh R jk taldldr jD;a;dldr lïìhlg 

iïnkaO lr we;' fldaIh iïnkaO lr we;af;a jD;a;dldr 

lïìh 1 : 3 wkqmd;hg fldgia follg fnfok f,i h' 

flakaøfha pqïnl i%dj >k;ajh jkafka" 

	 	(1)    2μoE
    Ra         	 (2) 

  3μoE
   2Ra   	 (3)     μoE

  Ra  

	 (4) 
   μoE
   2Ra    	 	 (5)   0	

36.	 /<s;s gexlsh u; we;sjk jD;a;dldr ;rx. rgdjl 

a

b

d c  
o  

  

;srh u; olsk

jD;a;dldr rgd

ú≥,s myk

/<s;s gexlsh u; 

we;sjk ;rx. rgd

W
m%;sìïnh rEmfhka fmkajhs' ú≥,s myk yd /<s;s 

gexlsh w;r ≥r a o" /<s;s gexlsfha isg ;srhg we;s 

≥r b o" flakaøh O isg 3 jk °ma;su;a jdáhg ≥r 

c o" O isg 1 jk jdáhg we;s ≥r d o" kï /<s;s 

gexlsfha iEfok ;rx.fha ;rx. wdhduh λ 
jkqfha"

	 	(1)    a (c − d)
  (a + b)

λ  =      
   

	 	(2)   
2(a + b)

λ  = a (c − d)   
	

	 (3)      2a (c − d)
 (a + b)λ  = 	

	 (4)   
  a (a + b)

 (c − d)λ  =  

	 (5)     a (a + b)
  2(c − d)

λ  =  	

37.	 c,h mqrjd we;s gexlshl m;=f,a we;s C n,anhla foi A iy B

C

B

A
mqoa.,hka fofokl= n,d isák whqre rEmfha ±lafõ' B mqoa.,hd 

jdä ù isák w;r A  mqoa.,hd B  g miqmiska jQ fõ†ldjl 

isgf.k isáhs' A iy B g fmfkk n,anfha oDYH msysàu iïnkaO 

jvd;a ksjer† j.ka;sh l=ulao@ 

	 (1)	 B g fmfkk m˙† n,anfha msysàu A g fmfkk 

	 		 msysàug jvd by<ska msysghs'	

   	 	(2) 	 B g fmfkk m˙† n,anfha msysàu A g fmfkk

	 		 msysàug jvd my<ska msysghs'	    	

	 (3) 	 A yd B fofokdf.a oDYH msysàu tlu fõ'

   	 	(4) 	 B g n,anh fmfkk kuq;a A g fkdfmfka'   

 	 	(5) 	 A g n,anh fmfkk kuq;a B g fkdfmfka'   	
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38.	 úoHd.drfha° ksmoúh yels ˙la;hl >k;ajh  10−17 kg m−3 la fõ' fuys 1 m3 
wKq 3 × 106 

la we;akï o 

WIaK;ajh 27°C o fõ kï mSvkh jkafka" ^fnd,aÜiaudka ksh;h 1.4  × 10−23 J K −1
&  

 	  (1)  1.26  × 10−18  Pa 		  (2)  1.26  × 10−17  Pa 	  		  (3)  6.4  × 10−15  Pa 	
 (4)   1.26  × 10−13  Pa 		  (5)  6.4  × 10−13  Pa 	                 	 		   	    	
      		     

39.	 rEmfha fmkajd we;af;a P iy Q  wiudk ialkaO iys; ,S l=Üá 

P
F

Q

   

folla iamr®Y jkfia ;nd P u; F ;sria n,hla fhdokq ,efí' 

Q ys ialkaOh P ys ialkaOhg jvd jeäh' my; m%ldY 

n,kak'

	 	A	 -	 fïih iqug kï P u.ska Q u; fhfok n,h" F
2

g

	 		 		 jvd wvqfõ' 

	 	B 	 -	 fïih rΩ kï P u.ska Q u; fhfok n,h" 
F
2 g 

	 		 		 jvd jeä fõ' 

	 	C 	 -	 P u.ska Q u; fhfok n,h fïih rΩ jqj;a" iqug 

	 		 		 jqj;a tlu fõ'   

	 ñka i;H jkafka" 

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

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

	 (5) 	B yd C muKs'	

	

40.	 rEmfha olajd we;s úNjudk m˙m:fha ixfõ°;dj jeä ls¯ug" 

ES 

E R

G

	 	(1)	Es jeä l< hq;=h'	 	    	

	 	(2) R jeä l< hq;=h' 

	 (3) 	Es jeä lr R jeä l< hq;=h'	

	 (4) 	E jeä lr R wvq l< hq;=h'	  

	 (5) 	E  wvqlr R jeä l< hq;=h'	

41.	 ixLHd;h f0 jk iajrhla ksl=;a lrk k,djla isriaj by<g u m%fõ.fhka úislrhs' ìu isák 

ks¯laIlhl=g wefik m˙† ld,h t iuÛ oDYH ixLHd;h f fjkia jkafka" 

	
	

(1)  t

 f

 fo 

(2)
 t 

 f

 fo 

(4)
t 

 f 

 fo 

(5)
 t

 f

 fo 

(3)
 t  

 f

 fo 
		

									             

42.	 rEmfha fmkajd we;af;a c,h mqrjd we;s isria u k<hls' ol=Kq ndyqfjka

4 cm

X

  Y

4 cm 4 cm

8 cm

c,h bj;a fkdùu i|yd XY wlaIh jgd k,h N%uKh úh yels Wm˙u 

flda◊l m%fõ.h jkafka" ^c,fha >k;ajh 1000 kg m−3
& 

	 (1)	 2 rad s−1√2     		  	 	

	 (2)   12.5 rad s−1√ 	

	 (3) 	8 rad s−1	 	 	 	

	 (4)   5 rad s−1√5  	

	 (5) 	125 rad s−1

[9 jk mssgqj n,kak

;sria fïih 



 
			                                     

43.	 rEmfha ±lafjk yrialv jr®.M, iudk jk P, Q yd

Q R
100°C0°C

P

 

R o~q ;=k ;dm ikakdhl;dj K1, K2 yd K3 øjHj,ska 

idod we;' Q iy R o~qj, †. iudk jk w;r P oKafå 

†. Q ys †. fuka fo.=Khls' K1  >  K2 > K3 fõ' o~qj, 

jl% mDIaG wjqrd fofl<jr 0°C yd 100°C ys ;nd we;' 

my; m%ldY i,ld n,kak'         

	 A	 -	 P iy Q  o~q †f.a ;dm ikakdhk iS>%;d iudk fõ'  

	 B 	 -	 Q iy R  o~qj, iïnkaOl ia:dkfha WIaK;ajh P oKafå uOH ,laIHfha WIaK;ajhg

	 		 	 jvd jeäh' 

	 C 	 -	 R  oKAfâ WIaK;aj wkql%uKh Q ys WIaK;aj wkql%uKhg jvd jeäh'

	 ñka i;H jkafka"

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

(4) A yd C muKs'		    		       	 (5) 	 B yd C muKs'

44.	 wjlr m˙Kdulhl fmdgj,a .Kk w;r wkqmd;h 20 : 1 ls' fuh 80% ldr®hÈu;djlska l%shd 

lrhs kï"  m%d:ñlfha Odrdj

 oaú;Slfha Odrdj
wkqmd;h jkafka"

	

	 	(1)  1/25 	  	  (2)  1/20		 	 (3)  1/16	  (4) 16  	 (5) 25   	 	  														            									                  							      						          	     			

45.	 2d mr;rhlska ;nd we;s A jr®.M,hlska fyì iudka;r ;yvq

d

d K

A
Od˙;%lhl ;yvq w;rg mdr úoHq;a ksh;h K jQ o >klu d jQ o 

jr®.M,h 
A
2

 jQ o øjHhla we;=,a lr we;' moaO;sfha iul Od˙;dj 

jkafka"
	

	 	(1)   2KεoA
(K+1)d  

       		 (2)  (2K+1)εoA
 2d(K + 1)

	

 

    	 (3)       εoA
 2d(K + 1)

 	 (4)   εoA (2K + 1)
 4d(K + 1)

   

	 (5)  
     2εoA
 2(K + 1)d 	

46.	 rEmfha ±lafjk m˙m:fha RB ys w.h Y=kHfha isg b;d by< w.hla olajd jeä lrf.k hk úg 

Vout,  RB  iuÛ fjkiaùu olajk m%ia;drh jkafka"

	 		 	 	 	  	

RB

RC

VCC

Vout

	

(1)
RB RB RB RB

0 0 00

Vout 

VCC VCC VCC VCC VCC 

Vout Vout Vout 

(2) (4) (5)(3)
RB

0

Vout 
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47.	 iudk udk we;s P  yd Q  isria f,day lKq folla u; taldldr fkdjQ

P

l

Q

oKavla" oKafâ fofl<jr P  yd Q u; ;nd we;s úg o oKav ;sriaj 

msysghs' P  yd Q  lKq ie|s øjHj, hx udmdxl ms<sfj<ska y1 iy y2 fõ' 

oKafâ .=re;aj flakaøhg P lKqfõ isg we;s ;sria ≥r jkafka" 	  	

	 	(1)    
  y1l

  y1 + y2
       	 (2)      y2l

  y1 + y2

 	 (3)  
(y1 − y2)l 
   y1 + y2

 
	

	 (4)   
   y1 y2l 
  y1 + y2

  	 	 (5)  
  y1  l 

  y1 + y2

2

2 2

48.	 my; olajd we;s m˙m:fha D †fhdavfha I − V ,dlaI◊l jl%h my; ±lafõ' 

	 	

RO

E

D

3V

V

I 

1
−3.3V

	 E fjda,aàh;dj jeälrf.k hk úg E iuÛ R0  m%;sfrdaaOlh yryd úNj wka;rh V0 fjkia jk 

wdldrh jvd;a fyd|ska ksrEmKh lrkafka"

	 	

E(V)
(4)

Vo 

(1)
E(V)0

Vo 

E(V)
0

Vo 

4 E(V)
0

Vo 

4

(5)
E(V)0

(2)
3

0

Vo 

3

(3)

 49.	 P ,laIHfha isg tal fr®Çhj ms<sfj<ska 1 m, 2 m, 4 m, 8 m, ... ≥˙ka wdfrdamKh Q  ne.ska jQ            

wdfrdamK úYd, ixLHdjla ;nd we;' P ,laIHfha úoHq;a fÈa;% ;Sj%;dj úh yelafla" 
	  	

	 	(1)       Q
   2πε

o

       	 (2)       Q
   3πε

o

  	 (3)   
     Q
   4πε

o
	 (4)  

     Q
   8πε

o

   	 (5)  
     Q
  16πε

o
	 	 	 	 	 	 	 	  	       

 50.	 rEmfha ±lafjk ikakdhl mqvqj tys wlaIh A  jgd ksh; fldaKsl ×
×
×
×
×
×

×
×
×
×
×
×

×
×
×
×
×
×

×
×
×
×
×
×

×
×
×
×
×
×

×
×
×
×
×
×

×
×
×
×
×
×

•
•
•
•
•

•
•

•
•
•
•
•
•

•
•
•
•
•
•

•
•
•
•
•
•

•
•
•
•
•
•

•
•
•
•
•
•A

DC

B

m%fõ.fhka N%uKh fõ' fuu mqvqj N%uKh jk ;,hg ,ïn  

†Ydj,g taldldr pqïnl flafIaa;% folla rEmfha ±lafjk 

†Ydj,g mj;S' mqvqfõ fm%a˙; Odrdj I" ld,h t iuÛ úp,kh ùu 

fyd|skau ksrEmKh jkafka" 
	 		 	

(3)

t

I 

(1)
t

I 

t
(4)

I 

t

I 

(2)

(5)
t

I 
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A  fldgi - jHqy.; rpkd 

1. 	 úoHd.drfha fïihla u; ;nd we;s ,E,a,la iy ,S l=Üáhla w;r ia:ß;sl >r®IK ix.=Klh μ 
fiùug Tng kshuj we;' 

(a)		 ia:ß;sl >r®IK ix.=Klh μ i|yd m%ldYkhla iSudld¯ >r®IK n,h F, wNs,ïn m%;sl%shdj R 
		 weiqfrka ,shkak'
								     

		 		

(b)		 μ  fiùu i|yd ialkaOh wo  jQ ;=,d ;eáhla" ialkaOh W  jQ ,S l=Üáhla" wu;r ialkaO M (0.1 kg, 
		 0.2 kg, 0.3 kg, ...) lsysmhla" iqug yd ieye,aÆ lmamshla" l=vd w.hka iys; m ialkaO lsysmhla 

		 we;=Ω wfkl=;a wjYH whs;u Tng imhd we;' ;=,d ;eáh iy ,S l=Üáh ieye,aÆ wú;kH 

		 ;ka;=jlskA iïnkaO lr iqug lmamshla u;ska hjd ieliQ iSudld¯ wjia:dfõ mj;sk 

		 m¯laIKd;aul wegjqu my; rEmfha fmkajd we;'
	 													          
					  
				 

m

M

W

wo

						   

					  

	 	 						     	

	 (i)	 wu;r ialkaOh iys; ,S l=Üáh u; yd ;=,d ;eáh u; l%shd lrk n, rEmh u; ,l=Kq 

		  lrkak' 

		  	  (ii)	 ,S l=Üáh u; >r®IK n,h i|yd m%ldYkhla m, wo iy .=re;ajc ;ajrKh (g) weiqfrka 

				   ,shkak'

				   	
	

		    (iii)	 m¯laIKh ls¯fï° Tn ie,ls,a,g .;hq;= lreKq folla ,shkak'

				   ^1&	

				   ^2&	

	  	  (iv)	 iSudld¯ >r®IK n,h m¯laIKd;aulj fidhkafka flfiao@

		         					   
   

    	
 

meh ;=khs

w'fmd'i' ^W'fm<& Wmldrl iïuka;%Kh - 2015

fN!;sl úoHdj II 

Wmfoia (

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

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

						        (g = 10  N kg−1 )			 
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			   (v)	 ia:ß;sl >r®IK ix.=Klh μ kSr®Kh ls¯u i|yd" iajdh;a; úp,H yd mrdh;a; úp,H 

				   meye†,sj olajñka tajd w;r iïnkaOh ,ndf.k th y = mx + c  wdldrhg ilia lrkak' 

				 

				 

				 

				 

		   (vi)	 by; m¯laIKfha° we¢ m%ia;drfha wkql%uKh 0.4 yd wka;#LKavh 0.25 kg f,i ,enqKs' 

				   (1)	 μ  ys w.h fidhkak' 

					    	

			     	     (2)	 wo  = 0.025 kg  kï W fidhkak'

					  
	

					  

					  
	

	   (c)			 ;=,d ;eáh yd lmamsh bj;a lr ,S l=Üáh muKla ;nd" fïih u; we;s ,E,a, wdk; lr μ  
				   fiúh yelsh' 

			   (i)	 μ  fiùug .; hq;= †. ñkqï fol ^l1 , l2 & iy tu ñkqï fol .; hq;= wjia:dj i|yka lrkak'

					    ñkqï (  l1  -                     l2    -   

					    wjia:dj  -    
			  	

	  	   (ii)	 μ  i|yd m%ldYkhla l1  yd l2  weiqfrka ,shkak' 

					  

 					  

2. 	 ksõgkaf.a isis,k kshuh weiq̇ ka X kï øjhl úYsIag ;dm Od˙;dj (S) fiùug m¯laIKhla ie,iqï 

	 lrhs' X ys úYsIag ;dm Od˙;dj c,fha (W) úYsIag ;dm Od˙;dj jvd wvqh'	

 (a)	  (i)		 ksõgkaf.a isis,k kshuh flfrys n,mdk idOl ;=k i|yka lrkak' 

					    (1)  	

							     (2)  

							     (3)  

	  (ii)	 ksõgkaf.a isis,k kshuh i;H jk ;;a;aj i|yka lrkak' 

		          	

			   	  			

   (b)	 			  m¯laIKh is≥ ls¯u i|yd w;HdjYH ñkqï WmlrK ;=kla kï lrkak' 

				   (i)    	

				   (ii)  

				   (iii)  
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    (c)  (i)	 YsIHfhla r;a lrk ,o c,h n∫klg mqrjd isis,k jl%hla we|Sug wfmalaId lrhs' ta i|yd 

ù≥re n∫kla iq≥iq fkdfõ hehs fjk;a YsIHfhla m%ldY lrhs' Tn fï iuÛ tlÛ jkafkao@ 

fya;= olajkak' 

			       

		

          (ii)	 c,h msrúh hq;= uÜgu ° we;s n∫fka i,l=Kq lrkak' 	     

		

	 (iii)	 Tn i,l=Kq l< uÜgug olajd c,h msrùug fya;=j i|yka lrkak' 

			       

       (iv) 	 X  øjfha isis,k jl%h we|Sug" by; n∫kg (c)(ii) ys i,l=Kq l< uÜgug" r;a lrk ,o øjh"

		  mqrjd .ekSug fya;=j i|yka lrkak' 

	   	    

	 					    	

(d)		 fuu m¯laIKfha° ,nd.;a isis,k jl% fol my; olajd we;' 
		

		      

60

30

5 200 10 2515 30 t/ min

90

θ / °C 

	 (i)	 øjh iy c,h i|yd jQ isis,k jl% fol ms<sfj<ska X iy W f,i by; rEmfha kï lrkak'

 (ii)	 m%ia;drhg wkqj 90 ºC isg 60 ºC  olajd øjfha iy c,fha uOHkH isis,k iS>%;dj fidhkak'

			  (1)  øjfha uOHkH isis,k iS>%;dj  =    
								    

			  (2)  c,fha uOHkH isis,k iS>%;dj =    
			 

	 (iii)	 n≥fka ;dm Od˙;dj 400 J K−1 
yd c,fha úYsIag ;dm Od˙;dj 4200 J kg−1  K−1

 jk w;r 

Ndú; l< c,h yd øj ialkaO ms<sfj<ska 240 g yd 190 g fõ' 
 X øjfha úYsIag ;dm Od˙;dj 

(S) fidhkak'
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3.  	 úoHd.drfha ° èjksudkh Ndú;fhka m˙udj okakd f,day l=Üáhl idfmalaI >k;ajh fiùug 

	 YsIHfhla úiska my; wegjqu ilia lrk ,°' f,day l=Üáh ;kd we;s f,dayfhkau idok ,o 

	 lïìhla" èjksudk lïìh i|yd fhdod .kq ,efí' fuu m¯laIKh i|yd YsIHhd iriq,a 

	 lÜg,hla o Ndú; lrhs'

		

		
B

QP

A

SM

W

C

M

ABC   		    =   èjks udk lïìh 

P iy Q  =   fia;= 

M            =   f,day l=Üáh 

W            =   c,h 

SM          =   èjks udk fmÜáh  

	

	 YsIHhd úiska ° we;s ixLHd;h f jk iriq,la iuÛ lïìh uQ,slfhka wkqkdo jk wjia:dfõ° 

	 lïmk †. l ,nd .kakd ,°' 

	 (a)	 (i)	 fuu ldr®hh i|yd lïmkh lrk ,o iriq, ;eìh hq;af;a ljr ia:dkfha o@ Tnf.a 

				   ms<s;=rg fya;= olajkak'

								              				  

		 	
			

		  (ii)	†. l ,nd .ekSug is≥lrk m¯laIKd;aul l%shdudr®.fha° lïìfha l=uk ia:dkhl l=vd

				   lvodis wdfrdayl ;eìh hq;= o@ tu ia:dkfha wdfrdayl ;eîug fya;=j i|yka lrkak'

	  

		        
													           

	       (iii)	†. l m¯laIKd;aulj ,nd .kafka flfia ±hs úia;r lrkak'

	  

 

		        
													           

          

	 (b)	 (i)	 f,dayfha idfmalaI >k;ajh s  yd f,day l=Üáfha m˙udj V kï" f i|yd m%ldYkhla l, V, s, 
				   lïìfha yrialv jr®.M,h A iy .=re;ajc ;ajrKh g  weiq̇ ka ,nd .kak'

 								              							     

		  	

				   				           							     

		  	

	     (ii)	 ir, fr®Çh m%ia;drhla ,efnk m˙† (b)(i) ys ,nd.;a m%ldYkh kej; ilia lrkak' th 

				   y  = mx wdldrhg ilia úh hq;= w;r jr®.uQ, mo we;=<;a fkdúh hq;=h' 
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	 (c)		 YsIHhd úiska ñkqï ,ndf.k w|sk ,o m%ia;drh my; ±lafõ' 	

		

  		

 3 
 30

 40

  50

  60

  70

  80

l2 / cm2

 4  5  6  7   8    9 

1

f 2 × 10−6 / s2

		

    	 (i)	   m%ia;drfha wkql%uKh fidhkak'

			 

		

          (ii)	 V = 400 cm3,  A = 0.8 mm2  o kï f,dayfha idfmalaI >k;ajh fidhkak'

				    

		

     (d)		 lsishï iriq,la i|yd uQ,sl;dkfha wefik èjks ;Sj%;d uÜgu 40 dB úh' wkqrEm ;Sj%;dj 

fidhkak' ^Y%jH;d foay,sh èjks ;Sj%;dj 10−12  Wm−2
 fõ'& 
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4. 	 úoHd.drfha ° ´ïf.a kshuh i;Hdmkh ls¯ug Tng kshuj we;' 

(a)		 m%;sfrdaOlhla yryd úNj wka;rh V, Odrdj I yd m%;sfrdaOh R w;r iïnkaOh ,shkak'

	

		

	

(b) 		 my; ° we;s WmlrK Ndú; lr ´ïf.a kshuh i;Hdmkh ls¯ug Ndú; lrk ieliqul 

		 wiïmQr®K m¯laIKd;aul wegjqula rEmfha ±lafõ' 

		

		

				   E

R

C

A B
V  A

−+

 		         	

	      (i)	 Odrd kshdulh" fjda,aÜógrh iy weógrh hk WmlrK fr®Ldj,ska m˙m:hg iïnkaO 

				   lr ieliqu iïmQr®K lrkak' fjda,aÜógrfha yd weógrfha (+) yd (−) w.% ,l=Kq lrkak'	

							             
         (ii)	 by; ° we;s fjda,aÜógrfha yd weógrfha wNHka;r m%;sfrdaOh" R g idfmalaIj flfia 

				   úh hq;=o@ 
				 

				    

fjda,aÜ ógrh (

weógrh (  
	

	        (iii)	 m%ia;drsl l%ufhka ´ïf.a kshuh i;Hdmkh ls̄ u i|yd iajdh;a; yd mrdh;a; úp,H 

				   olajkak'
					  

				    

iajdh;a; úp,H (

mrdh;a; úp,H (  
	

						   (iv)	 fuu m¯laIKfha ° Odrd kshdulh fjkqjg m%;sfrdaO fmÜáhla Ndú; ls¯u iq≥iq

								     fkdjkafka wehs@

																		                       	

					  

				    	 (v)	 fuu m¯laIKfha ° R ksh; m%;sfrdaOlh yryd l=vd Odrdjla heúh hq;af;a wehs@ 
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         (c) 	 (i)	 R ys m%;sfrdaOfha WIaK;aj ix.=Klh fiùu i|yd R m%;sfrdaOlh fmd,af;,a ;=< .s,ajd" 

				    my; i|yka fjda,aÜógr (V) yd weógr (A) mdGdxlhka ,nd .kakd ,°' R ys m%;sfrdaOfha

				    WIaK;aj ix.=Klh fidhkak' ^fjda,aÜógrh yd weógrh m˙mQr®K fia i,lkak'&
	

				  

WIaK;ajh V (V) I (A) 

50 °C  4.5 0.05

200 °C 6.0 0.04

				    											         

		            

																			               

		         	  

								      											         

		         	  

		     (ii)	 fï wdldrhg m%;sfrdaOfha WIaK;aj ix.=Klh fiùu i|yd Ndú; l< yels øjhl ;sìh 

					     hq;= .=Kdx. folla ,shkak'
			 
				  

			      	 (1)  	

          

					           (2)  

								      

*  * 
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B  fldgi - rpkd 

(g = 10  N  kg−1 )

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

5. (a)	 (i)	 nzkQ,s uQ,Or®uh iólrKhl wdldrfhka ,shd olajkak' iólrKfha tla tla moh ksjer†j 

		  y∫kajkak'

     	 (ii)	 nzkQ,s uQ,Or®uh j,x.= ùu i|yd imqrd,sh hq;= wjYH;d i|yka lrkak'
										        

	  (b)	 fõ. mka≥ hjkafkl= úiska hjkq ,nk mka≥ wdldr folla my; ±lafõ'

		  •	 ms;slreg tl t,af,a neuqulska (sping) f;drj ms;slre fj;gu mka≥j fhduq ls¯u' 

				   tys° ms;slrejd" úlÜgqj wdrlaId lr .ekSug fmd<Ujhs' 

		  •	 nefuñka f∞a,kh iys;j ms;slref.ka bj;g (out swing) fyda ms;slre ;=<g (in swing)
				   mka≥j fhduq ls̄ u' fuys° mka≥jg myr °ug ms;slre fmdf<Ujhs' tuÛska ms;slrejd ojd .ekSu 

				   mka≥ hjkakdf.a wruqKhs'

		 mka≥ hjkafkla" ialkaOh 150 g la iy wrh 3.5 cm la jk fnda,hla >k;ajh 1.3 kgm−3  ksi, 

jd;h ;=< ;;amrhg jg 10 l iS>%;djlska fnda,fha  flakaøh yryd hk isria wlaIh jgd nujñka" 

		 30 m s−1  ;sria m%fõ.hlska úlÜgqj fj;g fhduq lrhs' neuqï wlaIh Tiafia by<ska ne¨ úg fnda,h 

†iajk wdldrh rEmfha ±lafõ'  ^π = 3 f,i i,lkak'&		                		        						           	            	   	        .

.

30 m s−1  

A

B

	   

		  (i)	 fnda,hg idfmalaIj jd;fha m%fõ.fha úYd,;ajh yd †Ydj l=ulao@            

		  (ii)	 nefuk fnda,fha iamr®YSh m%fõ.h l=ulao@ 

		  (iii) 	(1)	 A ,laIHfha ° fnda,hg idfmalaIj jd; ia;rfha m%fõ.h 

					    l=ulao@ 

			     	 (2)	 B ,laIHfhA ° fnda,hg idfmalaIj jd; ia;rfha m%fõ.h l=ulao@ 

		  (iv)	 (1)	 fnda,fha fomi A  iy B ,laIHj, ° mSvk wka;rh fidhkak'

				   (2)	 fuu mSvk wka;rh ksid fnda,h u; l%shd lrk ;sria n,h fidhkak'			 

	 (3)	 fuu n,h ksid fnda,fha m:fha fjkiaùu by<ska ne¨ úg fmfkk wdldrh we| olajkak'

		  (v)	 mka≥ hjkakd w;ska fnda,h .s,syqfka ìu isg 1.8 m Wilska kï fnda,h ìu j†kqfha t,a, 

				   l< †Ydjg fldmuK ;sria ≥rlskao@ 				  

   	 (vi)	 my; ±lafjk rEmfha wdldrhg fnda,h ìu j|sk úg th t,a, l< †Ydjg ,ïnj we;s

				   lrk úia:dmkh d fidhkak'							              

					  

d

					  

6.	 mqoa.,hl=f.a oDIaá mrdih 50 cm  iy 400 cm w;r mj;S' wlaIs f.da,fha úIalïNh 2.5 cm fõ'

     (a)  (i)	 mqoa.,hdg fmfkk <Ûu ,laIHfha isg oDIaá ú;dkh olajd tk lsrK igyk we| olajkak'

		   (ii)		 túg wlaIs ldpfha n,h fidhkak'

  (b)  	 ¥r oDIaál;ajh yd wú¥r oDIaál;ajh hk oDIaá fodaI foflkau fmf<k by; mqoa.,hd ;ks 

		  lKaKdähla Ndú; ls¯ug woyia lrhs' tjeks lKaKdähl we;s ldphl by< fldgi ≥r 

		  ne,Sug o" my< fldgi <Û ne,Sug o" yels jk wdldrhg ksr®udKh lrkq ,efí' ^idudkH 

		  mqoa.,hl=f.a úYo oDIaáfha wju ≥r 25 cm ls'& 

	    (i)	 tu ldpfha by< fldgig wod< ldpfha n,h fidhkak'

		   (ii)	 my< fldgig wod< ldpfha n,h fidhkak' 
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   (c)   (i)	 lKaKdä fkdm<¢k úg fï ;eke;a;df.a wei b†˙fha 50 cm  ≥˙ka we;s 2 cm  Wi jia;=fjys 

			  m%;sìïnfha we;s ùu olajk lsrK igyk w|skak'

		   (ii)	 jia;=j u.ska wdmd;s; fldaKfha w.h fr®ähk (rad) j,ska fidhkak'

	       (iii)  	ksfrda.S mqoa.,hl=f.a weig 25 cm  ≥˙ka we;s 2 cm Wi jia;=jla u.ska oDIaá ú;dkfha we;sjk

				   m%;sìïnh wdmd;kh lrk fldaKh fr®ähk (rad) j,ska fidhkak'

	    (iv)	 ksfrda.S ;eke;a;dg idfmalaIj frda.S ;eke;a;dg mshú weiska wvq úYd,;ajhlska hq;=j jia;+kays 

			  m%;sìïn ±l .ekSug is≥jk nj isiqfjla m%ldY lrhs' Tn fï iuÛ tlÛfõo@ meye†,s 

			  lrkak'
	

	  (d) 	 ksfrda.S mqoa.,fhl= kdNs≥r 10 cm yd 8 cm jk ldp iys; ixhqla; wkaùlaIhla u.ska ffi,hla 

			   ks¯laIKh lrñka isáhs' frda.S mqoa.,hd ldp fkdme<| wkaùlaIh ;=<ska ne¨ úg tu ffi,h

			   fkdfmfkk nj m%ldY lrhs'		

	    	 (i)	 ixhqla; wkaùlaIh idudkH iSreudrefõ we;s úg ksfrda.S ;eke;a;d ffi,h ks̄ laIKh ls¯u

				    úoyd olajk lsrK igyk w¢kak'

			   (ii)	 frda.S ;eke;a;d ffi,fha m%;sìïnh ±l .ekSug Wmfk; p,s; l< hq;= †Ydj l=ulao@ 

		        	 th p,s; l< hq;= ≥r fidhkak'

		     (iii)	ixhqla; wkaùlaIhl idudkH iSreudrefõ fldaKsl úYd,kh M = V 
 fo 

− 1 ] [  D 
fe 

+ 1 ] [ fõ' 

				    ishÆ ixfla; iqmqre≥ f;areu iys;j fmkajd we;' frda.S ;eke;a;dg w∞< ixhqla; wkaùlaIfha 

				    fldaKsl úYd,kh fidhkak' wjfk; i|yd m%;sìïnh ≥r ^V& 24 cm fõ'

		

7.  (a)			 lïìhl hx udmdxlh i|yd m%ldYkhla wd;kH m%;Hdn,h" wd;kH úl%shdj weiqfrka ,shkak' 
	

	  (i)	 rEmfha fmkajd we;s wdldrhg †. 2  m  ne.ska jk ;U yd jdfka lïì folla u.ska 200 kg 
				  f.da,hla t,ajd we;' lïì ixhqla;fha we;sjk ú;;sh fidhkak' 

				  ;U yd jdfka lïìj, úIalïN ms<sfj<ska 2  mm  yd 4   mm fõ' 	

 jdfka 
 ;U

				  ^π = 3  f,i i,lkak'&  
	  		 ;Uj, hx udmdxlh    =  1.2 ×  1011

 Nm−2 					   
				   jdfkaj, hx udmdxlh  = 2.0 ×  1011

 Nm−2

	         (ii)	 ;U lïìfha l%shd lrk n,fha (Fcu) úYd,;ajh fidhkak' 

 	    (iii)	jdfka lïìfha l%shd lrk n,fha (Fs) úYd,;ajh fidhkak'  
	
										      
    

	 (b)		 f.da,h rEmfha ±lafjk m˙† ;nd l%ufhka øjhla ;=<g .s,ajk úg .sf,k

X
c,h 

 

Wi iuÛ ixhqla; lïìfha ú;;sh fjkiajk wdldrh m%ia;dr.; lrkak' 	
												                

	 (c)		 f.da,h c,h ;=< iïmQr®Kfhka .s,ajQ úg we;sjk ú;;sh fidhkak' 	       

			  f.da,fha wrh 20  cm yd c,fha >k;ajh 103
 kg m−3  fõ' 

	 (d)   (i)	 f.da,h .eUqre c,dYhl .s,S ;sìh° lïìh iuÛ we;s iïnkaOh ÈKslj .e,jqks kï 

					   f.da,h ,nk wdka; m%fõ.h fidhkak' c,fha ≥iai%dù ix.=Klh 0.1 N s m−2 fõ' 

	     (ii)	 fjk;a lsis≥ .Kkh ls¯ulska f;drj f.da,hg by; (d)(i) ° ,nd.;a wdka; m%fõ.h m%fhda.sl

					   ;;a;ajhka hgf;a ,nd.; fkdyels wehs ±hs meye†,s lrkak'

    (e)	 f.da,h ixhqla; lïìfhka .s,syqKq wjia:dfõ isg tys p,s;hg wod<"	    

	 (i)	  .uH;d ld, m%ia;drh"

	 (ii)  iïm%hqla; n,h yd ld,h w;r m%ia;drh" 

	 (iii) úia:dmkh yd ld,h w;r m%ia;drh 

	 w|skak'   
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8. 	 me;a;l †. 10 cm jQ iup;=ri%dldr ikakdhl ;yvq

+ 

−

+ 

−

+ 

−

+ 

− 

+ Q

2 cm

− Q

1  rEmh 

+ 

−  
folla 2  cm l mr;rhlska iudka;rj 1 rEmfha ±lafjk 

m˙† ;nd by< ;yvqjg −Q wdfrdamKhla o" my< 

;yvqjg +Q wdfrdamKhla o" fokq ,efí' wdfrdamKh 

,nd °u ksid ;yvq w;r we;sjk úoHq;a fÈa;% ;%Sj%;dj        

2 × 103
 N C−1  úh'

		 (a)  (i)	 Tnf.a ms<s;=re ,shk lvodishg 1 rEmh msgm;a lr" ;yvq w;r wjldYfha n, fr®Ld 

				   jHdma;sh we| olajkak'

			  (ii)  	my< ;yvqj ìï .ekajqjfyd;a by< ;yvqfõ úNjh fidhkak'

			  (iii)	 Q ys w.h fidhkak' ^ε
o
 =  9 × 10−12 F m−1&

								                       

(b)	 bf,lafg%dakhla my< Ok ;yvqfjka Vo 	m%fõ.fhka 

+ 

−

+ 

−

+ 

−

+ 

− 

+ Q

− Q

2  rEmh 

− 

60°

Vo

;yvqjg 60° lska wdk;j 2 rEmfha ±lafjk m˙† 

m%lafÈamKh lrkq ,efí' Vo = 6 × 106 m s−1 o 

bf,lafg%dakfha wdfrdamKh iy ialkaOh ms<sfj<ska 

1.6 × 10−19 C   iy 9 ×  10−31 kg  o fõ' 
	 (i)	 bf,lafg%dakh by< ;yvqfõ fkd.eàug ;yvq 

		 w;r mr;rh l=uk w.hla olajd jeä l< hq;=o@ 

^.=re;ajdlr®IK fÈa;%h hgf;a jk n,mEu 

fkdi,ld y˙kak'& 

	 (ii) 	 ;yvq w;r mr;rh fjkia ls¯u ksid Od˙;dj fldmuK m%udKhlska fjkiafõo@ 

	 (iii)	 ;yvq w;r mr;rh fjkia ls¯ug l< hq;= ldr®hh fldmuKo@ 

	 (iv)	 ;yvq w;r mr;rh fjkia ls¯u ksid úNj wka;rh jeäfõo@ tfia kï fldmuK 

			   m%udKhlskao@ 				  

 	 (c)		 by; (a) ys ikakdhl ;yvq w;r ikakdhl f.da,hla ;nk ,oafoa kï ;yvq w;r n, fr®Ld 

			  jHdma;sh rEm igykl we| olajkak'

	

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

						                                                      

9.(A)(a)		 úoHq;a .dul n,h E = 60 V yd wNHka;r m%;sfrdaOh r = 3 Ω jk fldaIhla 150 V ir, Odrd 

				   m%Njhlska 1.5 A Odrdjla ,ndfoñka wdfrdamKh lrhs' ta i|yd wjYH m˙m: igyk rEmfha 

				   fmkajd we;' 						        

				   (i)  	R ys w.h ,nd .kak' 			    		   

r = 3 Ω 

R  E = 60 V

150 V
+ − 

	 (ii)	 fldaIh" meh 40 la wdfrdamKh lf<a kï jehjQ lsf,dafjdÜ 

			  meh (kW h) .Kk fidhkak' 

	 (iii)	ú≥,s tallhla re' 12.50 la kï jeh jQ uqΩ uqo, fidhkak'

		 (iv)	;dmh f,i ydks jQ Èu;djfha m%;sY;h fidhkak'

   (b) 	 by; wdfrdamKh l< fldaIh 497 Ω m%;sfrdaOlhla iys; úoHq;a WjdrKhlg (X) iïnkaO

		  lr we;af;a fmkajd we;s m˙m:hg wkqj h'    	     

X

B

A

E = 60 V 

r = 3 Ω  1000 Ω

497 Ω

	
   	

	    	(i)	 X yryd heúh yels Wm˙u yd wju Odrd fidhkak'			    	

		 (ii)	 by; tla tla wjia:djkag wkqrEm X yryd mj;sk 

				  úNj wka;rhka fidhkak'	         		     	

							       		    
     (c) 	 X úoHq;a WjdrKh my; m˙† iïnkaO lf<a kï" (b) ys           

		  i|yka (i) yd (ii) kej; .Kkh lrkak'    		    

E = 60 V 

B

A 

r = 3 Ω 

1000 Ω
X
497 Ω

	

					           

	    fuu wjia:dfõ° Wm˙u Odrdj i|yd ,efnk w.h by; 	
	    (b) (i) ys° Wm˙u Odrdj i|yd ,enqKq w.h iuÛ ii|kak'

	    Tfí ms<s;=r meye†,s lrkak'
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     (d) 	 by; (a) fldgfia ° i|yka l< fldaIh 1 rEmfha olajd we;s m˙m:hg iïnkaO lr we;' 

iudka;rj fhdok ,o P yd Q fldaI folla 2 rEmfha olajd we;s m˙m:hg iïnkaO lr 

we;af;a 1 rEmfha fldaIhg iul jk wdldrhg h' 

							     

3 Ω 
100 Ω 

60 V
100 Ω 62 V 

3 Ω 2 Ω 
P Q E

1 rEmh 2 rEmh

		  (i)    100 Ω yryd .,k Odrdj fidhkak'					      	

		  (ii)		  Q fldaIfha úoHq;a .dul n,h fidhkak'

			 

9. (B) (a)	 ir®jiu X yd Y is,slka †fhdav folla iuÛ úoHq;a .dul n,h 10 V jQ fldaIhla fY%a◊.;j 

iïnkaO l< m˙m:hla my; rEmfha ±lafõ' Si †fhdavhla yryd úNj ndOlh 0.7 V f,i 

i,lkak'

				     

2 kΩ

10 V

X

Y

		  	 (i)  	  2 kΩ  m%;sfrdaOlh yryd úNj wka;rh yd Odrdj fidhkak'

		  (ii)		  Y †fhdavfha w.% udre lf<a kï m˙m:fha .,k Odrdj l=ulao@

		   	

	     (b)	 is,slkaj,ska ie† g%dkaisiagrhl fmd≥ úfudapl wjia:dfõ Ndú; jk m˙m:hla my; ±lafõ'

			   tys VBE  =  0.7 V fõ'

			     	

Vi

RB

Rc 

Vcc  

Vo Y 

Z

X

			   (i)  	 X, Y, Z  w.% kï lrkak' 
 		

	       (ii)		  VCC =  5 V,  RB  =  300 kΩ,  β = 100,  RC  =  5 kΩ,  Vi =  0 V  yd  Vi   =  5 V f,i ilia l<fyd;a

			  V0  ys Wm˙u yd wju w.hka fudkjdo@  

           (iii)		  iudk ld,dka;rj,° Vi   ys úp,kh my; ±lafjk m˙† jQfha kï V0  ys úp,kh w¢kak' 

			  by; m˙m:hg ;=,H jk ix.Dys; ;dr®lsl oajdrh l=ulao@ 	 			 

							       					   

								          

5 V

0 V
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  (c) 	  wmjr®;k m%;sodkhla iys; ldrld;aul jr®Ol m˙m:hl rEmhla my; ±lafõ'

	  	       

V0

Vi

-6 V
15 kΩ

30 kΩ

+

-
+ 6 V

	 (i)		  jr®Olfha ixjD; mqvq ,dNh fidhkak'	

(ii) 	 m%odkh Vi  my; ±lafjk m˙† úp,kh fõ kï  m%ia;drh

t

Vi 

-2

-1

 0

 1

 2

 3

 4  

msgm;a lr .ksñka m%;sodkfha úp,kh o tys we| 

olajkak'

				  

 

  (d) (i)   	wkql%ñl ;dr®lsl m˙m: (sequential logic circuits) yd ixfhdacs; ;dr®lsl m˙m:j,

				   	(combinational logic circuits) w;r we;s m%Odk fjki olajkak'

	 (ii)		 SR ms<sfmd, (Flip-Flop) i|yd m˙m: igyk we| i;H;d j.=j ,shkak'

		

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

  (A)	 ldur WIaK;ajh 30 °C  jQ c,h 1 kg  la ;dm Od˙;dj 200  J K¯1 jQ mSvk W∫kl nyd we;' 1.5 kW 

Èu;djla we;s ;dmk ;eáhlska fuu c,h r;a lrkq ,efí' c, W∫k 80 °C g meñ”ug 200 s l 

ld,hla .;fõ' ;dmk ;eáfhka Wm†k Èu;dfjka 80]la mSvk W∫kg iemfha' c,fha úYsIag ;dm 

Od˙;dj = 4200  J  kg¯1 K¯1

       (a)  (i) 	  imhk ,o ;dmfhka c,h iy mSvk W∫k ,nd.;a uqΩ ;dmh fidhkak' 

	    (ii) 	   W∫kg iy c,hg iemhqKq ;dmfhka m˙irhg is≥jQ ;dm ydksfha uOHkH iS>%;dj fidhkak' 

     (iii) 	 80 °C  g meñ◊ miq W∫k ;dmk ;eáfhka bj;a lr by; m˙irh ;=< isis,a ùug bv y˙k

	 ,°' túg 80 °C  isg 30 °C olajd WIaK;aj mrdifha° ;dm ydks ùfï iS>%;dfõ uOHkH w.h 

	 by; (ii) ys .Kkh l< w.hg iudk fõ hehs i<ld 80 °C  ° ;dm ydksùfï iS>%;dj fidhkak'

(b) 	 W∫k újD; lr tys WIaK;ajh  100 °C g meñfKk ;=re kej; r;a lrkq ,efí'  100 °C ° újD; 

		 W∫fkka c,h uqΩukskau jdIam ùug .kakd ld,hg w.hla ksudkh lrkak' 100 °C ° W∫fka 

		 ;dmh ydks ùfï iS>%;dj 320 W  f,i .kak' c,fha jdIamslrKfha .=ma; ;dmh 2.2  × 106 J kg−1  
		 fõ'

	

(c) 	 30 °C  WIaK;ajfha mj;sk c,h 1 kg la kej;  m˙ir WIaK;ajfha mj;sk mSvk W∫kg oud mshk

		 jikq ,efí' mshk jik úg W∫k ;=< mSvkh jdhqf.da, mSvkfha mej;sKs' ±ka W∫k ;dmk 

		 ;eáh u; ;nd" 105 °C  WIaK;ajh olajd r;a lrk ,°' ^mSvk lmdgfhka jdIam bj;a fkdfõ 

		 hehs i,lkak'& 

		 (i)    105 °C ° W∫k ;=< mSvkh .Kkh lrkak'

				    30 °C  ° c,fha ix;Dma; jdIam mSvkh   =   54 kPa 
				    105 °C  ° c,fha ix;Dma; jdIam mSvkh  =   110 kPa 
				    jdhqf.da,Sh mSvkh  =   101 kPa 
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	 	  (ii)	 W∫k ;=< WIaK;ajh 105 °C jeks by< WIaK;ajhl† o c,h øj jYfhka mj;skafka wehs@	

		  (iii) 	30 °C isg 105 °C olajd c,h iys; W∫k ;=< mSvkh P fjkiaùu m%ia;dr.; lrkak' 

	 (iv)	 mSvk W∫kla Ndú;fhka wdydr msiSfï° jvd jeä jdishla we;af;a" uqyq≥ uÜgfï° mSvk

			   W∫kla Ndú; ls¯fï° o ke;akï Wia l∫ uq≥kl° mSvk W∫kla Ndú; ls¯fï° o@ ms<s;=r 

			   meye†,s lrkak' 

 10. (B)	 X lsrK ksIamdokh i|yd fhdod .kakd lsrK k,fhys o< rEm igykla my; ±lafõ' 

			   P C

B

Q

A

		

      (a)  (i)       fuys A, B yd C fldgia kï lrkak'

	   (ii) 	 P  i|yd wêfjda,aàh;d iemhqula fh°fï wjYH;dj l=ulao@ 

	   (iii) 	C  i|yd fh†h yels øjHhla kï lr" tu øjH fh°fï wjYH;dj i|yka lrkak'

	   (iv) 	tall ld,hl° ksoyia jk X lsrK fµdafgdak .Kk jeä lr .ekSug WmlrKfha l<

		  hq;= fjki l=ulao@ 

	   (v) 	 ksl=;ajk X lsrK fµdafgdakfha ;rx. wdhduh λ" 5 × 10−12  m kï tys Yla;sh eV j,ska fidhkak'

		  ^ma,dkala ksh;h h =  6.6  × 10−34 J s,  wdf,dalfha m%fõ.h =  3 × 108 m s−1 ,  
		  bf,lafg%dkfha wdfrdamKh =  1.6 × 10−19  'C&

     (b) 	X lsrK k<h ;=< bf,lafg%dak yd modr®: wka;r® l%shdj,sfhka fµdafgdak úfudapkh fõ' m%ldY 

	 úoHq;a wdprKfha° fµdafgdak modr®: wka;r® l%shdj,sfhka bf,lafg%dak úfudapkh l< yelsh' tys° 

	 f,day mDIaG u;g iq≥iq ixLHd;h iys; fµdafgdak m;s; ùug i,iajd modr®:fha we;s bf,lafg%dak 

	 ksoyia lrkq ,efí'

	    (i) 	 m;s; fµdafgdakfha ixLHd;h (f) fjkia lrk úg" úfudapkh jk bf,lafg%dakj, Wm˙u 

		  pd,l Yla;sh (Kmax) fjkia jk wdldrh m%ia;dr.; lrkak'

	   (ii) 	 fµdafgdakfha foay,S ixLHd;h (f0) tu m%ia;drh u; ,l=Kq lrkak'

	   (iii) 	(b) ys i|yka m%ldY fldaIfha we;s f,dayfha ldr®h (W) Y%s;hg jvd wvq ldr®h Y%s;hla iys; Y 
		  f,dayhla fhojQfha kï ixLHd;h (f) iuÛ pd,l Yla;sh (Kmax) w;r úp,kh by;

 		  m%ia;drfhau we| kï lrkak'

		

     (c)  ixLHd;h 7  × 1014  Hz  jk fµdafgdak f,day mDIaGh u; m;s; jQ úg 1.65 × 10−19  J Wm˙u pd,l

		  Yla;shla we;s bf,lafg%dak úfudapkh úh' 

	    (i) 	 f,dayfha ldr®h Y%s;h (φ) ys w.h fidhkak'

	   (ii) 	 kej;=ï úNjh (Vs) i|yd w.hla fidhkak'

	   (iii) 	f,dayh i|yd foay,s ixLHd;h (f0) .Kkh lrkak' 

           

						           *  *   *
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