
			                                     
 

meh folhs

w'fmd'i' ^W'fm<& Wmldrl iïuka;%Kh - 2016

fN!;sl úoHdj I 

1.	 ≥iai%dú;d ix.=Klfha SI tallh jkqfha" 

	 (1) N m−1      	    (2) N m−2    	 (3)  N m−2 s       	 (4) N m−1 s−1    	 (5)   N m s−2    	

2.	 flda◊l ;ajrKh (α), ld,h (t) iy flda◊l úia:dmkh θ w;r iïnkaOh θ  =  kα t2 u.ska fokq 

,efí' k ys udk jkqfha" 

	 	(1) T−1      	    (2) LT	     	 (3)  LT 2
       	 (4) LT 3     	 (5)   udk ke;'

3.	 taldldr ω flda◊l m%fõ.fhka jD;a;dldr m:hl p,kh jk wxY=jl flakaødNsid˙ ;ajrKh f 
fõ' ω yd f w;r we|s m%ia;drh ksjer† j ±lafjkqfha"

	 	

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

ω 

f 

ω

f  

ω

f  

ω

f 

ω

	

4.	 fr† fidaok hka;%hla 320 W cjhla we;s fudagrhlska l%shdlrk w;r tys N%uK ;eáhg wlaIh 

	 	jgd 5 kg m2  l wjia:ß;s >Qr®Khla we;' ksYap,;dfjka wdrïN lrk N%uK ;eáhg by; cjh 

hgf;a 240 rpm  N%uK iS>%;djla w;a lr .ekSug fldmuK ld,hla .; fõ o@ (π2 = 10) 
	 	(1) 2 s      	    (2) 3 s  	 	 (3)  5 s        	 (4) 8 s    	 (5)  10 s 	

5.	 W;a;, ldphlg 5 cm  la b†˙fhka we;s jia;=jl m%;sìïnh w;d;aúl h' jia;=j ldpfhka ;j;a 

5 cm la wE;g f.k .shfyd;a m<uq m%;sìïnhg úYd,;ajfhka iudk jQ ;d;a;aúl m%;sìïnhla 

iEfoa kï ldpfha kdNSh ≥r jkafka"

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

6.	 mqoa.,hl=f.a wlaIs ldph iy oDIaá ú;dkh w;r ≥r 2.6  cm fõ' Tyqf.a wú≥r ,laIHh wlaIs 

ldpfha isg 28.6  cm ≥˙ka msysghs kï wlaIs ldpfha wju kdNSh ≥r" 

	 	(1) 0.07 cm       	   (2) 2.1 cm  	 (3)  2.2  cm        	 (4) 2.4  cm     	 (5) 2.9 cm  	
	

7.	 wkqkdo k,hl fl<jrla újD;j we;s w;r wfkla fl<jr jid fyda újD;j ;nd we;' jdhq 

lf|a wju wkqkdo ixLHd;h 125  Hz la fõ' fuu jdhq lf|a iajNdúl ixLHd;hla fkdjkafka"

	 	(1) 250  Hz     	    (2) 375  Hz  	 (3)  500  Hz      	 (4) 625  Hz      	 (5)   900 Hz    	

8.	 jdhq wxY= myl fõ. ms<sfj<ska 0  km s−1, 3  km s−1, 5      km s−1, 5      km s−1, 6    km s−1  fõ' fuu wxY= 

	 mfyys jr®. uOHhkh uQ, fõ.h jkqfha"

	 	(1) 95  km s−1     	 (2)  70  km s−1  	 (3) √  19    km s−1    	 (4)  √  21   km s−1   (5)   √  14   km s−1   	

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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9.	 lïìhla idod we;s f,dayfha m%;sfrdaOfha WIaK;aj ix.=Klh 1.25 × 10−3 K−1 

fõ' 300 K ° tys 

m%;sfrdaOh 1 Ω ls' tys m%;sfrdaOh 2 Ω jkafka ljr WIaK;ajhl ° o@ 

	 	(1) 1154 K      		 (2)  1400 K      	 (3)  1127 K      	 (4) 1100 K  	 (5)    600 K  

10.	 fofl<jr .eg .id we;s we|s ;ka;=jl lïmk ixLHdx;h 1000  Hz la fõ' wd;;sh 21% lska 

jeäl< úg tys lïmk ixLHd;h"

	 	(1) 1021 Hz   	    (2)  1100 Hz  	 (3)  1210 Hz   	 (4)  420 Hz   	 (5)   790 Hz  	

11.	 èjks ;rx.hl X yd Y rdYSka w;r iïnkaOh rEmfhys Y

X

±lafjk m˙† ihskdldr m%ia;drhlska ±la fõ' fuys X 
j,ska Yla;sh .,dhk †Ydjg we;s ≥r ±lafõ kï Y 
j,ska my; ±lafjk ljrla ksrEmKh l< yels o@ 

	 	A	 -	 hï fudfyd;l wxY=j, úia:dmkh 

	 B	 - 	 hï fudfyd;l wxY=j, ;ajrKh 

	 C	 - 	 hï fudfyd;l mSvkh 

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

12.	 fndaÜgqjla 10 m s−1 l taldldr m%fõ.fhka .uka lrhs' túg fndaÜgqfõ p,s;hg tfrysj fhfok 

m%;sfrdaë n,h 400  N ls' fuu fndaÜgqfõ tka‚fï Èu;dj jkafka" 

	 	(1) 40 W     	    (2)  400 W 	 (3)  2000 W  	 (4) 3000 W 	 (5)    4000 W	

13.	 taldldr m%fõ.fhka ;sria iqug ;,hla u; .uka lrk fnda,hla isria wp, ì;a;shl .eà wNs,ïnj 

fmd,d mkS' .egqu m%;Hdia: kï fnda,fha fõ.h" ld,h iuÛ ±lafjk m%ia;drh jkqfha"

	 (2) (3) (4)(1) (5)
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14.	 mD:ßúh wrh R jk f.da,dldr jia;=jla fia i,lkak' mD:ßú mDIaGfha
hR	 u;=msg isg h Wil ° .=re;ajc ;ajrKh mDIaGh u; .=re;ajc 

	 ;ajrKfhka wvla jkafka h ys w.h l=ula jQ úg o@

  	 (1)  h  = 
R 
2  	   	 	 	 (2)  h  = 

√  2  
R  		 	 (3)  h  = R −1)√  2  (

	 (4) h  = R √  2  			   (5)  h = R +1)√  2  (

15.	 ;srig 30° fldaKhlska wdk; rΩ ;,hla u; rEmfha ±lafjk m˙†

2 kg 

30°

ialkaOh 2 kg la jk jia;=jla ;nd we;' ;,hg iudka;rj fh¥ 
ieye,aÆ wú;kH ;ka;=jlska wdk; ;,h uq≥fka msysá ,laIHhlg 
jia;=j iïnkaO lr we;' jia;=j yd ;,h w;r >r®IK ix.=Klh 

√  3  2  kï ;ka;=fõ wd;;sh jkqfha" 

	 (1)  0 N  	    (2) N√  3  5    	 	 (3)  10 N	
	 (4) N√  3  10        		  (5)  25 N 	
	

16.	 jdhqf.da,fha WIaK;ajh 30°C jQ úgl ° tys idfmalaI wdr®ø;dj 50% ls' ÈKslj jdhqf.da,fha 

WIaK;ajh 35 °C olajd by< ke.s w;r wu;r c,jdIam tl;=ùula fyda bj;aùula is≥ fkdjqks' 

	 30 °C c,fha ix;Dma; jdIam mSvkh P30  o  35 °C ° c,fha ix;Dma; jdIam mSvkh P35 o kï 35°C ° 

	 jdhqf.da,fha idfmalaI wdr®ø;dj"

	 (1)  50 P30

P35

 % g u|la jeä h'		 (2)   50 P30

P35

% g u|la wvq h'      (3) 50 P30

P35

% g iudk h'

	 	 	 	

	 (4)  50 P35

P30

 % g u|la jeä h'   	 (5)   50 P35

P30

 % g iudk h'
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17.	 ialkaOh m jQ bf,lafg%dakhla V úNj wka;rhla hgf;a ;ajrKh flfr®' tys ã fn%da.a,S ;rx. 

wdhduh λ fõ' ialkaOh M jQ fm%dafgdakhla tu V úNj wka;rh hgf;a u ;ajrKh l<úg tys          

ã fn%da.a,S ;rx. wdhduh iudk jkqfha" 

	 (1)  mM
λ        	 		 (2) M

m λ 		 (3)  M
M+ m

λ        	  (4)   λ M
m√       (5)   λ m

M√ 	

18.	 ù≥re n∫klg WKqiqï c,h ±uQ úg th b˙ ;e,Sug ^msms¯ug& fndfyda ≥rg bv we;af;a my; ljr 

fya;=j ksid o@ 	

 	 	(1) ù≥rej, ;dm ikakdhl;dj wvq w.hla ùu 

	 	(2) ù≥rej, úYsIag ;dm Od˙;dj wvq w.hla ùu

	 	(3) ù≥rej, m˙ud m%idrK;dj wvq w.hla ùu

	 	(4) ù≥rej, ;dm ikakdhl;dj by< w.hla ùu

	 	(5)	 ú≥rej, úYsIag ;dm Od˙;dj by< w.hla ùu

19.	 WIaK;ajudkhl c,fha øjdxlh −10 °C f,i ,l=Kq lr we;' fuu WIaK;ajudkh Ndú; lr 

	 50 °C we;s øjhl WIaK;ajh uekak úg ,efnk w.h 60 °C ls' fuu WIaK;ajudkh Ndú; lr c,fha 

	 ;dmdxlh uekSfï ° ,efnk w.h jkafka"

	 	(1) 90 °C        (2) 110 °C 	  (3)  120 °C	      (4)  130 °C 	            (5)  140 °C 

20.	 80  °C WIaK;ajhlg r;alr we;s jia;=jla 30 °C m˙irhl ;enQ úg jia;=fõ wdrïNl WIaK;ajh 

my< jeàfï iS>%;dj 5 °C s−1
 fõ' m˙ir WIaK;ajh 10 °C lska wvq lf<a kï tys wdrïNl WIaK;ajh 

my< jeàfï iS>%;dj jkafka"

	 	(1) 3  °C s−1      (2)  4  °C s−1  	 (3)  5  °C s−1  	    (4)  6  °C s−1  	        (5)  12  °C s−1  

21.	 ;Sr®hla ;rx. i|yd muKla ks¯laIKh l< yels ixisoaêh jkqfha" 	

 	 	(1)	 jr®;kh   	 	 	 (2) újr®;kh 	 	 (3) ksfrdaOkh 

	 	(4)	 wêia:dmkh  		 	 (5) O%ejKh 

	

22.	 .=jka ú≥,s i„ù jevigykla u.ska jh,Sk jdokhla úldYkh flfr®' jh,Skfha isg wikakd 

olajd Yla;sh iïfm%aIKh flfrk ;rx. jr®.h wkqms<sfj<ska oelafjkafka"

 	 	(1)	 ;Sr®hla" wkajdhdu" wkajdhdu" ;Sr®hla

	 	(2)	 ;Sr®hla" wkajdhdu" úoHq;a pqïNl" wkajdhdu

	 	(3) 	;Sr®hla" ;Sr®hla" úoHq;a pqïNl" wkajdhdu

	 	(4) 	úoHq;a pqïNl" ;Sr®hla" wkajdhdu" ;Sr®hla 

	 	(5)	 wkajdhdu" ;Sr®hla" úoHq;a pqïNl" wkajdhdu

23.	 fok ,o m%fõ. 	(v) ld, (t) m%ia;drhg wkqrEm úia:dmk (s) ld, (t) m%ia;drh jkqfha" 

	 	 	
v

0
t(s)t1 t2 t3 t4

	

(1)
t(s)

s

t1 t2 t3
t4

(2)

s

t(s)t1 t2 t3
t4

(3)
t(s)

s

t1 t2 t3 t4

(4)

s

t(s)t1 t2 t3 t4

(5)
t(s)

s

t1 t2
t3 t4
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24.	 klaI;% ≥fr®laIhla u.ska pkaøhd ks¯laIKh ls¯fï° tys m%;sìïNfha úYalïNh mshú weiska 

fmfkk pkaøhdf.a úYalïNh fuka 20 .=Khls' ≥fr®laIfha wjfkf;a kdNSh ≥r 1 m la kï 

Wmfkf;a kdNSh ≥r jkafka"

	 	(1) 1 cm       	    (2) 2 cm  		 (3)  5 cm        	 (4) 20 cm     	 (5)  50 cm  	

25.	 X keue;s tla;rd úlsrKYS,S uQ,øjHhla Y keue;s ia:dhs uQ,øjHhla njg m;afõ' uQ,øjHfha wr®O 

wdhq ld,h †k 8ls' †k 24 la wjidkfha° Y njg m;ajk X ys mrudKq .Kfka m%;sY;h"

	 	(1) 25 %       	    (2) 50 %	 	 (3)  75 %       	 (4) 87.5 %    	 (5) 93.75 %  

	

26.	 tla;rd b◊u.la rEmfha olajd we;s m˙† tla fl<jrla rΩ ;sria fmdf<dj u; .efgk fia o" 

	 wfkla fl<jr iqug isria ì;a;shlg fya;a;= jk fia o" ì;a;shg ,ïNl isria ;,hl  iu;=,s;;djfha 

msysgk m˙† ;nd we;' b◊u. u; ksoyia jia;= n, igyk ksjer†j olajd we;af;a l=uk 

	 rEmfhka o@ 

	 		
	 	  

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

	

27.	 	rEmfha ±lafjkafka tla;rd m%ldY moaO;shla u;g taljr®K

wdf,dal loïNhla m;kh ù bka msgjk wdldrhhs' fuu m%ldY 

moaO;sh ;=< ;sìh yels WmlrK ixhqla; lsysmhla my; 

±lafõ' 

	 	A	 -	 W;a;, ldp folla

	 	B 	 -	 W;a;, ldphla yd wj;, ldphla 

	 	C 	 -	 iDcqflda” iu oaúmdo m%siauhla

     	 	ksjer† ixhqla; úh yelafla"

	 (1)	A mu◊'	 	    	 	  	 (2) 	B mu◊' 	 	 	 (3) A yd B  mu◊'  	 	

	(4) A  yd C  mu◊'	 	 	 	 (5) A, B  yd C  

28.	 L1  W;a;, ldphla u.ska wE; msysá jia;=jl meye†,s m%;sìïNhla ;srhla u;g kdNs.; lrkq 

,efí' túg ldph yd ;srh w;r ≥r 20  cm  la úh' ±ka L2  jQ ;j;a ldphla L1 ldph iuÛ iamr®Y 

jkfia ;nd kej;;a by; jia;=fõ meye†,s m%;sìïNhla ;srh u; ,nd.;a úg ldp ixhqla;fha 

isg ;Srhg ≥r 25 cm la úh' L2  ldpfha kdNSh ≥r yd jr®.h jkafka"

	 	(1) 5 cm,   W;a;, 	 	 	    	 (2) 	5 cm, wj;, 	 	 	 (3)	50 cm, wj;,   

      	 (4) 	100 cm,   W;a;,      		 	 (5) 	 100 cm,  wj;,	

29.	 	f.da,dldr jeys ìx≥jla u; iQr®hdf,dalh i fldaKhlska m;kh jk wjia:djla rEmfha ±lafõ'

	 		

X

Y

i

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

 	 	A	 -	 X  r;= jr®Kh yd Y ks,a jr®Kh úh yelsh' 

	 	B 	 -	 i ys iEu w.hla i|ydu X  yd Y  lsrK mQr®K wNHka;r mrdjr®;khg n∫ka fõ' 

	 	C 	 -	 X  lsrKfha wm.ukh Y lsrKfha wm.ukhg jvd jeäh'

       by; m%ldY j,ska i;H jkqfha"

	 (1)	A mu◊'	 	    	 	  	 (2) 	B mu◊' 	 	 	 (3) C  mu◊'  	 	 	

	(4) B  yd C  mu◊'	 	 	 	 (5) A, B  yd C  ish,a,u 
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30.	 Yío úldYk hka;%hla u.ska úiqrejd yrsk ksh; ;Sj%;djhla iys; Yíohla tys isg 100 m ≥˙ka 

isák mqoa.,hl= Y%jKh lrhs' ±ka Yío úldYk hka;%fha Èu;d m%;sodkh uq,a w.fhka  1 
10

la 

lrkq ,efí' mqoa.,hd Y%jKh lrkq ,nk Yíofha ;Sj%;d uÜgu uq,ska ;snQ ;sj%;d uÜgug jvd  

10 dB lska jeä lr .ekSu i|yd Tyq Yío úldYk hka;%h foig .uka l< hq;= ≥r jkafka"

	 	(1) 10 m       	    (2) 20 m  		 (3)  50 m        	 (4) 90 m     	 (5)  100 m  	

31.	 lsishï wd;;shlg we| we;s èjksudk lïìhl †. 80 cm fõ' oeka tys wd;;sh fjkia fkdjk 

fia ue†ka msysodrhla ;nkq ,efí' lïì fldgia fofla †.j,a 39.5 cm yd 40.5 cm jk m˙† 

msysodrh ilia lr tu fldgia fol tljr lïmkh lrk ,°' túg ;;a' 1 ° kq.eiqï 10 la 

Y%jKh úh' tla tla lïì fldgfia lïmk ixLHd;h jkqfha"

	 	(1) 200  Hz, 210 Hz    	 	    	 (2) 400  Hz, 410 Hz    	     (3)  395  Hz, 405 Hz   

      	 (4) 295  Hz, 305 Hz      		 	 (5)  390  Hz, 400 Hz    	

32.	 me;a;l †. 2R jQ m˙jdrl ;yvqj,ska idod we;s >klhl

2R
2R

2R
Q +

wdldrfha fmÜáhl flakaøfha +Q ,laIHdldr wdfrdamKhla 

;nd we;' >klfha mDIaG yryd iM, úoHq;a i%djh φ fõ' my; 

i|yka m%ldYj,ska wi;H m%ldYh l=ulao@ 

 	 	(1)	wdfrdamKh >klfhka msg;g f.k wdúg tys mDIAG 

	 		 yryd iM, úoHq;a i%djh Y=kH fõ' 	 	

	 (2)	wdfrdamKh >klfhaa YSr®Ihl ;enQ úg mDIAG yryd iM, 

	 		 úoHq;a i%djh  φ 
 8

fõ'		

	 (3) 	Q ys úYd,;ajh fo.=K l< úg mDIaG yryd iM, i%djh

	 		 o fo.=K fõ' 

	 	(4) 	Q wdfrdamKhg wu;rj −2Q wdfrdamKhla fmÜáh ;=< ;enQ úg mDIaG yryd iM, i%djfha 

	 		 úYd,;ajh fjkia fkdfõ'

 	 	(5)	 >klh fjkqjg wrh R jQ m˙jdrl f.da,hl flakaøfha Q wdfrdamKh ;nk ,o kï tu

	 		 f.da,Sh mDIaGh yryd iM, i%djh φ  g jvd l=vdfõ' 

33.	 rEmfha ±lafjk m˙m:fha 3 V fldaIj, wNHka;r

r = 0 

100 Ω

3V 3V 

200 Ω 300 Ω

G
r = 0 

X

A B C D

+

−

m%;sfrdaOh Y=kH fõ' G hkq ueo ìx≥ fjda,aÜógrhls' 

tys (+) w.%h X g iïnkaO lr we;s w;r (−) w.%h 

ms<sfj<ska A, B, C yd D ,laIHj,g iamr®Y lrkq ,efí' 

túg fjda,aÜógrh u.ska ±lafjk mdGdxl wkqms<sfj< 

jkafka" 

	 	(1) 3V, 2V, 0V, −3V   	 	 	 (2) 6V, 5V, 3V, 0V   	     (3)  −6V, −5V, −3V, 0V   	       	
(4) −3V, −2V, 0V, 3V   		 	 (5)  1V, 2V, 3V, 6V   	 	

34.	 rEmfha ±lafjkafka jD;a;dldr lïì mqvqjla m˙m:hg iïnkaO

P QO

R

x

lr we;s wdldrhhs' P yd Q hkq mqvqfõ úYalïNhl fofl<jr 

msysá ,laIH folls' P ,laIHh m˙m:hg wp,j iïnkaO lr we;s 

w;r P isg Q olajd ir®mkh l< yels m˙† R iamr®Ylh f.k hd 

yelsh' jD;a;dldr mqvqfõ .,k Odrdj ksid tys O flakaøfha 

we;sjk pqïNl i%dj >K;ajh (B),  P isg R g ≥r x wkqj úp,kh 

ùu jvd;au fyd|ska ±lafjkafka l=uk m%ia;drfhkao@

 

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

x

B

x 

B

x 

B

x 

B

x

B
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35.	 	rEmfha ±lafjkafka ù≥re ;yvqjla u; we;s A yd B øj ìx≥ A  øjh B øjh

ù≥re ;yvqj

foll yevhhs' my; i|yka m%ldY i,ld n,kak' 

	 	A	 -	 A øjfha >k;ajh B øjfha >k;ajh jvd jeäh' 

	 	B 	 -	 A øjfha mDIaGßl wd;;sh B øjfha mDIaGßl 

	 		 		 wd;;shg jvd jeäh' 

	 	C 	 -	 ù≥re iuÛ A øjfha iamr®Y fldaKh B øjfha iamr®Y fldaKhg jvd jeäh' 

       by; m%ldY j,ska iEuúgu i;H jkqfha"

	 (1)	A mu◊'	 	    	 	  	 (2) 	B mu◊' 	 	 	 (3) A  yd B  mu◊'

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

36.	 ir®ms,dldr jdfka ≥kakl t,a,d we;s hlv fnda,hla f;,a n∫kl

f;,a

.s,a,d we;' tu fnda,h my<g weo t = 0 ° w;aye˙h úg is≥jk p,s;h 

i|yd úia:dmk (s) ld, (t) m%ia;drh l=ulao@ 

	

(1)

t

s

0

(2)

t

s

0

(3)

t

s

0

(4)

t

s

0

(5)

t

s

0

	

         	 	

	

	 	

37.	 Wi 8 m jQ H yevfha yrialvla we;s jdfka lkq 4la u; ialkaOh 500 kg jQ

jy,hla r|jd we;' lKqjl yrialv jr®.M,h 25 cm2  yd jdfkaj, hxudmdxlh 

2 × 1011 Nm−2  fõ' jy,fha nr lKq 4 u.ska iufia ord isà kï" jy,h ksid 

tla lKqjla ixfldapkh jk †. m%udKh jkqfha"

	  (1)  1 × 10−2  mm	  		  (2)  2 × 10−2  mm	              (3)  2.5 × 10−2  mm	 	
	  (4)   5  × 10−2  mm 			   (5)  8  × 10−2  mm	                	 		   	

   	
38.	 PQ ikakdhl oKav m˙jdrl ;ka;= u.ska ir®ms, ≥kq follg iïnkaO lr rEmfha ±lafjk 

m˙† fomig weo wp,j ;nd we;' oKavg ,ïNlj ;,h ;=<g taldldr pqïNl fÈa;%hla mj;S' 

PQ oKav ol=Kq †Ydjg weo w;ay˙kq ,efí' wk;=rej we;sjk p,s;fha tla wdjr®;hla ;=< P g 

idfmalaI Q ys úNjh (V) ld,h (t) iuÛ fjkiajk wdldrh fyd|skau ksrEmKh jkafka l=uk 

m%ia;drfhkao@ 	 	

	

Q

P

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

t

v 

t

v

t 

v

t 

v

t

v

0 0 0 0 0
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39.	 ãi,a tka‚ul we;s is,skavrhla rEmfha ±lafõ' is,skavrh ;=<

ãi,a 

jdIam 

ãi,a jdIam ms˙ we;s wjia:djl th oykh jk f;la is≥jk 

È◊l ixfldapkfha° iqmqre≥ ixfla; jk ΔT, ΔQ, ΔU yd ΔW 
i|yd .e<fmk m%ldYkh jkafka" 

	 	 (1)	  ΔT  > 0,  ΔU  > 0, 	ΔQ  =  0, ΔW  < 0	
	  (2)    ΔT  =  0,  ΔU  = 0, ΔQ  >  0, ΔW  > 0	
	  (3)    ΔT  <  0,  ΔU  < 0, ΔQ  >  0, ΔW  < 0			
		 (4)     ΔT  >  0,  ΔU  > 0, ΔQ  >  0, ΔW  < 0		
		 (5)     ΔT  =  0,  ΔU  = 0, ΔQ  =  0, ΔW  < 0	      

40.	 fi,a,ï fmÜáhl ir®jiu >Kl we;' l=vd <ufhl= fuu

θ

 

>Kl ;srig θ fldaKhlska wdk; jQ rΩ ;,hla u; tl u; 

tl ;nñka l=ΩKla idohs' >Kl tlla u; tlla ,siaid fkdhhs' 

tan θ = 1 
8

kï l=Ωk fkdfmrf,k fia ;eìh yels >Kl 

ixLHdj jkqfha"

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

41.	 øjudkhla >k;ajh 750 kgm−3 jQ øjhl md l,úg tys uqΩ m˙udfjka 1 
5

la øj uÜgfuka by< 

isák fia mdfõ' uqΩ m˙udfjka 2 
5

la øj uÜgfuka by< isák fia mdfjk øjfha >k;ajh 

jkqfha"  
	 	(1)  600 kgm−3.     (2)  800 kgm−3.  	 (3)  1000 kgm−3.    (4) 1200 kgm−3.   (5)  1500 kgm−3. 

42.	

2r 

 r 
O 

2r 

2r 

I

II O 

(A) (B) (C) 

2r 

I

O 
r

	 BA, BB yd BC  hkq  ikakdhl ;=< Odrd ksid O flakaøfha we;sjk iM, pqïnl i%dj >k;aj kï 

tajd w;r ksjer† iïnkaOh jkqfha" 

	 	(1) BA  = BB > BC  	    	 	 (2)  BA  > BB > BC 	 (3)  BB  > BA > BC   

	 (4) BC  > BB > BA   		 	 (5)   BA  = BC > BB 

[8 jk mssgqj n,kak
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43.	 ms<sfj<ska wrh r
1
 yd r

2 
jQ A yd B f.da,Sh ikakdhl folla tajdfha wrhg jvd b;d úYd, jQ 

mr;rhlska  fjka fldg ;nd we;s w;r tajd os. ikakdhl lïìhlska tlsfkl iïnkaO lr we;' 

iu;=,s; wjia:dfõ° tla tla f.da,h ork wdfrdamKh q
1 
yd q

2 
kï f.da, mDIaG u; úNj w;r 

wkqmd;h yd fÈ;% ;Sj%;d w;r wkqmd;h jkqfha" 

	 ^A yd B ys úNj V
A
 yd V

B  
o fÈ;% ;Sj%;d E

A  
yd E

B 
o fõ'& 

	

	

(1)     

(2)  

(3)  

(4) 
 

(5)  

 V
A       

V
B

  E
A       

E
B

r
1
 
       

r
2
 

1 r
2
 
        

r
1

r
2
 
        

r
1

1 r
1
 
        

r
2

 1    

 r
1
 
 

2
 r

2
 
 

2

r
1

r
2

 r
1
 
 

2
 r

2
 
 

2

									       
r

1

q
1

q
2

A B

r
2

	

44.	 rEmfha fmkajd we;s B fldaIfha w.% w;r úNj wka;rh Y=kH jk úg R iudk jkqfha" 	

											           	   

E, r
1

E, r
2

A

R

B

	 (1)  r1  + r2  

      
2

    	     (2)   r2  − r1   			   (3)  r1  − r2 
  

   		 (4) r2  − r1  

      
2

		   (5)   3r2  − r1 

45.  	 AB  w;r 100 V úNj wka;rh fh¥ úg 5 Ω 100 V 

2 Ω 3 Ω 5 Ω 10 Ω
A B

 

m%;sfrdaOfha Èu;d W;air®ckh jkqfha" 

	 	(1)  25 W     	   	 (2)  75 W 	

	 (3)  100 W  		   (4)  125 W  	 	

(5)   250 W

46.	 i, oÛr .e,ajfkdaógrhl ixfõ°;dj jeäl< yelafla" 

	 	A	 -	 oÛrfha fmdgj,a .Kk jeä ls¯fuks'

	 	B 	 -	 pqïNl O%ejj, m%n,;dj wvq ls̄ fuks'

	 	C 	 -	 oÛrh jgd jeä úYalïNhla iys; uD≥ hlv is,skavrhla jgd t;Sfuks'

	 	D 	-	 jHjr®; ksh;h jeä flia (Hair spring) ≥kaklg iïnkaO ls̄ fuks' 

     	 (1)	A yd B  mu◊'  		    	  	 (2) 	A yd D mu◊'	 	 	 (3) A yd C mu◊' 

	 (4) A, B yd C  mu◊' 	 	 	 (5)  B, C yd D  mu◊' 

47.  	 	„marshla ;=< ixLHd; cklhla yd thska ksl=;a jk ixLHd;h yd kej; th fj;g meñfKk 

ixLHd;h wkdjrKh lr kq.eiqï ixLHd;h ,nd †h yels WmlrKhla iú lr we;' tu „marsh 

úYd, mr®j;hla foig 60 Hz ixLHd;hla iys; Yíohla ksl=;a lrñka 20 ms−1 fõ.fhka .uka 

lrk úg wkdjrlh u.ska wkdjrKh lrkq ,nk kq.eiqï  ixLHd;h jkqfha" ^jd;h ;=< èjks 

m%fõ.h 320 ms−1 fõ&

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

[9 jk mssgqj n,kak



 
			                                     

48.  	 	rEmfha ±lafjk ldrld;aul jr®Ol m˙m:fhka

+

−

+12V
1V

−12V

100 KΩ40 KΩ

10 KΩ

,nd .; yels m%;sodkfha wju yd Wmrsu fjda,aàh;d 

jkqfha" V
	 	(1) 	 3,  15  			   (2)    −3, 15 	
	 (3)   3, 12			   (4)    −3, 12 
	 (5)   2, 12 

49. 	 rEmfha ±lafjk m˙m:fha we;s weógr mdGdxlh Y=kH 12V

4 V

7 Ω

4 Ω0 Ω

1Ω

A

R

ùu i|yd R g ;sìh hq;= m%;sfrdaOfha w.h jkqfha" Ω 
j,ska" 

	 	(1)   0 	    		  (2)    4 	
	 (3)   6			   (4)    8	
	 (5)  12 

50.  	 	c,h ;=< we;s f.da,Sh jdhq nqnq,la u;g rEmfha olajd we;s

θwdldrhg wdf,dal lsrKhla m;kh fõ' c,fha jr®;kdxlh 4
3

 la  o" 

sinθ  = 3
8

la o kï jdhq nqnqf,ka msgù hk lsrKfha uqΩ wm.ukh 

jkafka" 

	 	(1) θ 
0
    	  	 	 (2)  300 − θ 

0
	

	 	(3) θ 
0
 − 30 0			   (4)  2θ 

0
 − 600     	

		 (5)  600 − 2θ 
0
	  

* * * 
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[2 jk mssgqj n,kak

A  fldgi - jHqy.; rpkd 

				 

1. 	úYalïNh d  jk jD;a;dldr is≥rla iys; f,day ;yvqjla rEm igyfka oelafõ' a, b iy d fikaáógr 

lsysmhl (< 10 cm) m%udKfha fõ' ;yvqfõ >klu t ñ,sógr lsysmhl m%udKh fõ' 
	
							                    

d

a

b 

 (a)	  			 ;yvqfõ >klu t uekSu i|yd jvd;au iq≥iq ñkqï

				   WmlrKh l=ulao@ 

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

 (b)	  			 by; WmlrKh Ndú;hg fmr is≥ l< hq;= 

				   jeo.;a m¯laIKd;aul mshjr l=ulao@ 

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

     (c)			 by; ñkqï jr®kshr® le,smrh Ndú;fhka ,nd .kakd ,°' tu WmlrKfha ljr fldgia my; 

			   ñkqï ,nd .ekSu i|yd fhdod .kafkao@ 

			 

					    a    -   	

					    	b    -   

					    	c    -   

   (d)			  ;yvqfõ ialkaOh (m) uekSu i|yd jvd;au iq≥iq úoHd.dr WmlrKh l=ulao@ 

				        

     (e)			  f,dayfha >k;ajh i|yd by; ,nd.;a ñkqï yd iïu; iólrK Ndú;fhka m%ldYkhla

				    bosrsm;a lrkak'

				     

			 

	  (f)	 		  ;yvqfõ >klu i|yd ia:dk lsysmhlska ,nd.;a ñkqï lsysmhla my; oelafõ' 

				    3.50 mm, 3.51 mm, 3.52 mm, 3.51 mm, 3.53 mm	

				   (i) 		 WmlrKfha l=vdu ñkqu l=ulao@ 

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

				   (ii)		 ;yvqfõ uOHkH >klu .Kkh lrkak'

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

meh ;=khs

w'fmd'i' ^W'fm<& Wmldrl iïuka;%Kh - 2016

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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				   (iii)		oYuia:dk lShlg Tnf.a ms<s;=r b†rsm;a l< yelso@ fya;=j meye†,s lrkak'

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

2. 		 f,dayhl ;dm ikakdhl;dj fiùu i|yd ilia lrk ,o m¯laIKd;aul wegjqul wiïmQr®K rEm 

		 igykla my; oelafõ' is,skavrdldr f,day oKafå fl,jrla yqud,h u.ska r;a lrk w;r oKa~

		 †f.a ikakhkh jk ;dmh tys wfkla fl<jfr® T;d we;s ;U k,h ;=<ska .,dhk c,h u.ska Wrd 

		 .ekSug i,iajhs' 

		

		
T3 T4

x

A R

B

T1
T2

yqud, l=àrh

ikakdhl oKa~

;dm m˙jdrl øjHh 

ir®ms,dldr ;U k,h

   (a)	  		l=àrh ;=<g yqud,h we;=,aa ls¯ug yd msg ls¯ug Ndú; lrk we;a fodr yd ìysf∞r kï 

				   lrkak' (A iy B)							                 
				   we;a fodr :   ..............................................................................
			   ìysf∞r   :   ..............................................................................
			   Tfí f;a¯ug fya;=j olajkak' ..............................................................................

   (b)	  		fuys° yqud,h fjkqjg WKq c,h Ndú; l< yelso@ 

				   Tfí ms<s;=r meye†,s lrkak'					          

		

           	

			   	  		

     (c)			fuys° ;U ir®ms,h ;=<ska ksh; iS>%;djfhka c,h .,d hdug ie,eiaúh hq;=h' fï i|yd 

					   Ndú; lrk WmlrKfha rEm igykla wod< ia:dkfha ^lv bfrka olajd we;s& we| tu WmlrKh

					   k,hg iïnkaO lrk wdldrh meye†,sj olajkak' 					              
			 

     (d)		 	x mr;rhlska we;s T1 iy T2 WIaK;ajudkj, wkjr; wjia:dfõ° WIAK;aj ms<sfj<ska θ1 iy 

				    θ2 o oKafå yrialvla yryd t ld,hla ;=<° .,d hk ;dm m%udKh Q o kï"  Ak (θ1 − θ2)
x

=  Q
  t  

				    u.ska fokq ,efí' fuys A hkq oKafå yrialv jr®.M,h o k hkq oKa~ 	idod we;s øjHfha 

				    ;dm ikakdhl;dj o fõ' my; rdYs y∫kajkak'	     
    

				    Q
  t

     	

				    (θ1 − θ2)
x
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[4 jk mssgqj n,kak

    (e)	 	 wkjr; wjia:djg t<U we;s nj Tn ;yjqre lr .kafka flfiao@      			

		      

        

	    		   	

  	 (f)			  wkjr; wjia:dfõ° T1,  T2,  T3 yd T4 WIaK;ajudkj, mdGdxl ms<sfj<ska θ1, θ2 , θ3 yd θ4  fõ' 

				    k fiùu i|yd fuu ñkqïj,g wu;rj Tn úiska ,nd.; hq;= wfkl=;a ñkqï i|yka lrkak'     	
		

		    	 	

				     
	

				     

  	 (g)	 		  k  i|yd m%ldYkhla by; ñkqï weiq˙ka ,shd olajkak' 		      	           			 

		    	 	

				     

	
				     	

    (h)	 ;U ir®ms,h ;=<ska c,h .,dhk iS>%;djh b;d wêl jqjfyd;a uqyqKmdk .egΩj i|yka 

	 lrkak'							               			 

		    	 

	
				     

	
					     

    (i)	 		   ≥r®j, ikakdhl øjHj, ;dm ikakdhl;dj fiùu i|yd fuu l%uh fhdod .; yelso@ fya;=j 

				     meye†,s lrkak'	 							              
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3. 	 èjks udkh Ndú;fhka we|s ;ka;=jl lïmk ixLHd;h (f) ;ka;=fõ wd;;sh (T) wkqj úp,kh jk 

wdldrh m¯laId ls¯u i|yd ilia lrk ,o m¯laIKd;aul wegjqula rEmfha oelafõ' 

		

A

B

M

l

L

	 fuu m¯laIKh i|yd Tng ógr flda≥jla ixLHd;h okakd iriq,a lÜg,hla" 100 g isg 500 g olajd 

mä lÜg,hla yd lvodis wdfrdayl imhd we;' èjks udkfha A lïìh ksh; wd;;shg weo we;s w;r 

iqug lmamshla jgd hjk ,o B lïìfha t,a,d we;s ;eáhg mä tl;= ls¯fuka tys wd;;sh fjkia 

l< yelsh' 

  (a) 	 wd;;sh T jk úg B lïìfha L †.l uQ,sl lïmk ixLHd;h f i|yd m%ldYkhla T, L yd talSh 

	 †.l ialkaOh (m) weiq˙ka ,shkak' 

 		
		
	
   (b)	  		T iajdh;a; úp,H f,i .ksñka ir, fr®Çh m%ia;drhla we|Sug by; m%ldYkh y = mx 
		  		 wdldrhg ilia lr kej; ,shkak'

		

	        	

	    (c)		 fok,o wd;;shla hgf;a B ys uQ,sl ixLHd;h fidhd .ekSug A lïìh" ixLHd;h wkqj 

						    l%udxlkh lr .; hq;=h'

		   	(i)	 ixLHd;h okakd iriq,la i|yd A lïìfha uQ,sl wkqkdo †. (l) fidhd .kakd wdldrh 

						     fláfhka olajkak'
				        		

					    	

						   

						   

		   	(ii)	 ishÆu iriq,a i|yd l uek.;a miq tu w.hka weiq˙ka my; m%ia;drh ,nd .kafka hehs 

						     is;kak'

					   
						   

1
l

f
0

				        		
					    B lïìfha L †.la lïmkh lr tys ixLHd;h (f) fidhd .ekSug A lïìh yd by; m%ia;drh

				     Ndú; lrk wdldrh úia;r lrkak'

	

						  

						  

[5 jk mssgqj n,kak



 
			                                     

        (d)	  	 f fidhd.;a miq  f  yd T  w;r iïnkaOh m¯laId ls¯u i|yd by; (b) ys i|yka m%ldYkh

						     Ndú; lr w|skq ,nk m%ia;drfha o< igykla ° we;s wlaI hq.,h u; w|skak'   

	 		
									    

0 

									    
	

     (e)	(i)	 by; (d) ys w|sk ,o m%ia;drh Ndú;fhka m ys w.h fidhd .kakd wdldrh olajkak'

				       	 

					      

						      

	   	  (ii)		 iriq,a lÜg,fha we;s ishÆu iriq,a i|yd uQ,sl wkqkdo †.la ,nd .; yels jk fia tys 

							     wd;;sh ilia lr .; hq;=h' fï i|yd Tn f;dard .kafkaa lÜg,fha we;s ixLHd;h wvqu 

iriq, o ke;akï jeäu ixLHd;hla iys; iriq, o@ ms<s;=r meye†,s lrkak' 

			      	  

					      

				  
     (f)			  tla;rd wd;;shla hgf;a B lïìh lïmkh jk ixLHd;h 480 Hz úh' th iu. wkqkdo jk 

					     A lïìfha wju †. 23.7 cm jQ w;r A ys †. iaj,am jYfhka jeälr lïì folu tljr 

					     lïmkh l< úg 6 Hz ixLHd;fhka kq.eiqï Y%jKh úh' †. fjkia l< miq A lïìfha kj 

					     †. fldmuKo@ 
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4. 	 úoHd.drfha Ndú; jk úNjudkhl m˙m: igykla my; olajd we;'

		   

( )
A

E0

L
P Q

B

DC

S

		

(i)		 A, B, C, D whs;u ksjer†j kï lrkak'

	 	A 	-	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		 B 	-	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		 C 	-	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		 D 	-	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	

(ii) 		 A yd D whs;u i|yd ;sìh hq;= w;HjYH .=Kh ne.ska i|yka lrkak'

		 A 	-	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		 D 	-	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(iii) 		my; fldaIfha úoHq;a .dul n,h fiùu i|yd th úNjudkh iuÛ iïnkaO lrk w.% 

		 by; úNjudkfha ,l=Kq lr we;s wlaIr u.ska olajkak'

	  				    E (<  E0)
			

	

(iv)		 by; úNjudk m˙m:fha E0  = 2 V jk w;r tys wNHka;r m%;sfrdaOh fkd.s◊h yels ;rï fõ'  

		 PQ  lïìfha m%;sfrdaOh 10 Ω yd L = 200 cm kï tys tall †.l úNj neiau fidhkak'

				  

 

					 

	 (v) 	 by; úNjudkh u.ska 4 mV m%udKfha úoHq;a .dul n,hla we;s ;dm úoHq;a hq.auhla ix;=,kh 

					  l<fyd;a ta i|yd ,efnk ix;=,k †. fidhkak'

	  

				  

- 6 - 

[7 jk mssgqj n,kak



 
			                                     

	 (vi) 	by; (v) g wod< ix;=,k †. mdGdxlhla f,i igyka lr .ekSfuka Tn iEySulg m;ajkafkao@ 	

	 ^Tõ$ ke;& fya;= olajkak'

			  

		

	 (vii) 	Tn by; (vi) ys y∫kd.;a f∞aIh uÛ yrjd .ekSu i|yd úNjudkfha lrk úlrKh l=ulao@ 

	 	 		

 

     (viii) 	úNjudk lïìfha w.% yryd 10 mV úNj wka;rhla mj;ajd .ekSu i|yd by; (vii) lrk 

					  ,o úlrKfha° Ndú; l< whs;ufha w.h fidhkak' ^fhdod .kakd ,o m%;sfrdaOfha w.h 

					  fldmuKo@&

	 	 		

	    (ix) 	 úlrKh lrk ,o úNjudkh Ndú;fhka by; ;dm úoHq;a hq.auh ix;=,kh l< úg ,efnk 

					   kj ix;=,k †. fidhkak'

	 	

(x) 		 wjia:d fofla° ,efnk ix;=,k †. uekSfï Nd.sl f∞aI fidhd tajd ixikaokh lrkak' 

		 m<uq ix;=,k †. uekSfï Nd.sl f∞aIh F1  o fojk wjia:dfõ ix;=,k †. uekSfï Nd.sl 

		 f∞aIh F2   o f,i .kak' 		

	

	 	 		

	

	 	

*  * 
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B  fldgi - rpkd 

(g = 10  N  kg−1 )

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

5.   	 ixpdrl lr®udka;h wdY%s; lghq;= flfrk c,dYj, ixpdrlhska i;=gq ls¯u i|yd fndaÜgq fiajd 

	 mj;ajdf.k hkq ,efí' tu fndaÜgqj, jfÜg yq,x msrjQ áhqn t,a,d we;s whqre ±lsh yel' fuu 

	 fndaÜgqj, msgqmig iúlr we;s tka‚u u.ska bkaOk oykh lr th b†˙hg .uka ls̄ ug wjYH

	 n,h wjr fm;s u.ska ,nd .kS' ñksiqka rys;j tka‚u iys; fndaÜgqfõ ialkaOh 600 kg ls' thg 

	 ialkaOh 70 kg jk ñksiqka 8 fofkl= Wm˙u f,i kxjd .kS' óg wu;rj ;j;a ñksiqka kxjd 

.ekSfï° jfÜg we;s áhqn c,fha .s,S wu;r n,hla ,nd fohs' fndaÜgqfõ iúlr we;s tka‚ug 

iïnkaO lr we;s wjr fm;s u.ska c,h msgqmig ;,aÆ lr fndaÜgqj b†˙hg we|Sug wjYH n,h 

,nd .kS' fm;s lerleù c,h ;,aÆ ls¯fï° øj mSvkh u.ska we;s jk n,hg úreoaOj o ldr®hh 

l< hq;=j we;' wjr fm;sj, iM, jr®.M,h 0.05 m2 fõ' c,fha >k;ajh 1000 kgm−3  ls'

	
(a)			 c,h u; fndaÜgqj bms,Sug imqrd,sh hq;= wjYH;d fudkjdo@ 

(b)			 ysia fndaÜgqj u; l%shdlrk n, olajkak'

(c)			 fndaÜgqj u; ñksiqka 8 fokd ke. we;s úg th u; l%shdlrk Wvql=re f;rmqï n,h fidhkak'

(d)(i)		 fndaÜgqj b†˙hg we|Sfï° th u; 0.6 Nkg−1  wu;r m%;sfrdaë n,hla we;sfõ kï b†˙hg 

				   we|Sug wjYH wju n,h fidhkak'					   

	   (ii)		tu wju n,h ,nd .ekSug c,h msgqmig ;,aÆ l< hq;= fõ.h fidhkak'		

(e)	(i)		 wjr fm;s u.ska ldr®h ls¯fï iS>%;djh fidhkak'				     
		  (ii)		tka‚fï ldr®hlaIu;djh 40% kï tall ld,hl° tka‚ug ,nd †h hq;= Yla;sh fidhkak'

(f) (i)		 fndaÜgqj .uka uf.a jdhq nqnqΩ iys; m%foaYhlg meñKs úg fndaÜgqfjys jfÜ t,a,d we;s 

				   áhqn yhu (6) iïmQr®Kfhka c, uÜgu f;la .s,S fndaÜgqj wdrlaIs;j .uka ls̄ ug	i,iajhs' 

				   tu m%foaYfha c,fha iM, >k;ajh 800 kgm−3 kï wu;rj .s,sh hq;= m˙udj fidhkak'

		   (ii)	fndaÜgqj .sf,k wu;r m˙udfjka áhqn 60 % ord .kS kï áhqnhl m˙udj fidhkak'
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6. 	 ffjoH ridhkd.drhla ;=< reêrh m¯laId ls¯u i|yd Ndú; jk ixhqla; wkaùlaIfha úYd,k n,h  

X 5000 yd X 100000 w;r fõ' tu wkaùlaIj, jia;=j wdf,dalu;a ls¯ug or®mk fyda ú≥,s nqnq,la 

fhdod .kS' wjfkf;a kdNsh ≥r fo o Wmfkf;a kdNsh ≥r fe o úIo oDIaáfha wju ≥r D = 25 cm nj 

i,lkak'
							                    

	  (a)			  wefiys uE; ,laIfha jia;=jla ;enQ úg meye†,s úYd,s; m%;sìïnhla ,nd .; yel' fuh 

lsrK igykla weiq˙ka myokak'

 (b)			 ixhqla; wkaùlaIfha úYd,l n,h y∫kajkak' 

 (c)			  ixhqla; wkaùlaIfha idudkH iSreudrejg wod< lsrK igyk we| úYd,l n,h i|yd

	m%ldYkhla f.dv k.kak' wjfkf;a isg tys m%;sìïnhg ≥r l  f,i i,lkak' 

 (d)			  l  = 20.2 cm o" kï wkaùlaIfha idudkH iSreudrejg wod< úYd,kh fidhkak' 

wjfkf;ys yd Wmfkf;ys kdNsh ≥r ms<sfj<ska 2 mm yd 2.5 cm fõ' 	
 (e)(i)			B  kï fjk;a ks¯laIfhl= Wmfkf;ka neÆ úg by; iSreudrejg wod< m%;sìïnh fkdfmfkk 

						   nj mjihs' Tyqg we;s frda.h l=ulao@  

		 (ii)			ksjer†j ks¯laIKhg Wmfk; 175 / (81 × 11) cm p,s; l< hq;= úh' frda.shdf.a wú≥r ,laIHhg  

						   we;s ≥r fidhkak'

(iii)by; frda.shd wkaùlaIh widudkH iSreudrej ,nd .ekSug Wmfk; p,s; lrhs' ±ka Wmfk;

		   yd wjfk; w;r ≥r fidhkak'

	   

7. 		 ú≥,s n,d.drj, W;amdokh lrk ú≥,s n,h by< úNjhlg kexùug m˙kdul Ndú; lrhs' by< 

			  úNjhla hgf;a iïfm%aIKh lrk ú≥,sh kej; m˙kdul Ndú; lr wvq úNjhlg f.k tau is≥ 

			  lrkq ,efí' tu.ska ksjdi yd lr®udka; Yd,dj,g wjYH Yla;s wjYH;d imqrd,kq ,efí'			
			               

	 (a)			  		ú≥,s n,d.drj,° ksmofjk ú≥,sfha úNjh ld,h iuÛ úp,kh m%ia;dr.; lrkak' 

	 (b)					 by< úNjhg kexùug fhdod .kakd m˙kdulfha ,laIK 2 la ,shkak'

	 (c)					 m˙kdulfhka msg;g .kakd úNjfha úp,kh ld,h iuÛ m%ia;dr.; lrkak'

	 (d)					 wjlr m˙Kdul Ndú; lr iïfm%aIKh lrk 11000 V úNjh ksjdij,g 250 V úNjh f,i 

								    m˙kdul fhdodf.k imhd .kq ,efí' 

	  	   (i)			by; wjYH;dj bgq lr.kakd m˙kdulfha m%d:ñl yd oaú;shsl fmdg ixLHdj w;r wkqmd;h 

								    fidhkak'

  		   (ii)		ksjig iemfhk ú≥,sfhys  Vp  w.h fidhkak' 

	  	   (iii)	m%dfhda.sl m˙kdulhl Yla;s ydksjk l%u 3 la ,shkak'

		   (iv)		m˙kdulfha uD≥ hlv udOHhla fhdod .kafka wehs@ 

	 (e)					 m%;Hdjr®; Odrd fudagrhla l%shd ls¯ug WÉp w.h 20 V jQ úNjh fhdod .kS' taldldr pqïnl 

								    fÈ;%hl i%dj >k;ajh B o udk a yd b  jQ iDcqfldaKdldr oÛrhl ;,h pqïnl fÈ;%hg

			  				 iudka;rj ;nd we;' tys fmdg .Kk N kï" 

				  (i)		 oÛrfha we;sjk Wmrsu pqïnl >Qr®Kh fldmuKo@ ta ;=<ska .,k Odrdj I f,i i,lkak'

  			  (ii)		oÛrfha ;,h pqïnl fÈa;%hg θ fldaKhla wdk; úg tys we;sjk pqïnl >Qr®Kh fldmuKo@ 

				  (iii)	oÛrfha m%;sfrdaOh 100 Ω kï we;sjk Wm˙u pqïnl >Qr®Kh fldmuKo@ N = 400, B = 0.2 T,  
					     a = 20 cm, b = 10 cm
				  (iv)		by; m%;Hdjr®: Odrd fudagrh ir, Odrd fudagrhla njg m;a ls¯ug ljr fjkialï l< 

						   hq;=o@		

	   (f)		 by; fjkialï l< ir, Odrd fudagrh u.ska ir, Odrdjla ,nd .ekSug tys wdfïprh 

					   ndysrska lerleùfuka l< yels nj isiqfjla mjihs' túg tys fm%arKh jk ir, Odrdj

					   ld,h iuÛ úp,kh m%ia;dr.; lrkak'
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8. 	;r, udOHfha jefgk tlu øjHfhka ;ekqkq fjkia wrhka iys; f.da,dldr jia;= iuQyhla Ndú; 

		 lr ° we;s ;r,hl øiai%dú;dj fiùug ilik ,o wegjqul rEm igyk my; ±lafõ' úúO 

		 m%udKfha wrh we;s f.da, ;ka;=jg wuqKd A msysàug f.k iSrefjka uqod y¯' wuqKd we;s ;ka;=j" 

		 B olajd .uka ls¯ug m%udKj;a †.ska hqla; fõ' úrdu >áldj Ndú;fhka ;;amr mfyka myg 

		 tys msysàu mrsudKh Ndú;fhka uek.kq ,efí' bkamiq wdka; m%fõ.h y∫kdf.k f.da,fha wrh 

		 iuÛ wdka; m%fõ.h m%ia;dr .; lrkq ,efí'                  

  ishqï

mrsudKh 

A

B

f;,a 

ù≥re

n∫k

	
		  							                   

	 (a)	 øiai%dú udOHhl jefgk wrh r jk f.da,h ,nk fõ.h 

			  V jk fudfyd;l l%shdlrk øiai%dú n,h iïnkaO 

			  iólrKh ,shd th udk wkqj ksjeros nj ;yjqre lrkak'

 (b)		 f,day f.da,h iE° øjfha >k;ajh d o" f;,aj, >k;ajh 
			   ρ o 	kï f.da,h ,nk wdka; m%fõ.h i|yd iólrKh 

			  f.dv kÛkak' f;,aj, øiaidù ix.=Klh η fõ' 

 (c)		 ;r,h ;=< jefgk f.da,j, wdka; m%fõ.h tys wrh iuÛ

			  úp,kh m%ia;dr .; lrkak' 

 	(d)	 (i)		 wdka; m%fõ.h tys wrfhys jr®.h iuÛ úp,kh jk 

wdldrh m%ia;dr .; lrkak'

  	  	 (ii)		 by; m%ia;drfhys wkql%uKh m kï øiai%dù ix.=Klh       

					   η i|yd m%ldYkhla ,shkak'

 		  (iii)		wkql%uKh m = 800 m−2s−1o" f;,aj, >k;ajh 

					   700  kgm−3    o f.da,h iE°  øjHfhys >k;ajh  1240  kgm−3  

					     f,i f.k η ys w.h fidhkak'

			  (iv)	wrh 10cm jk f.da,fha wdka; m%fõ.h fldmuKo@ 

	  (e)	  WIaK;ajh iuÛ f;,aj, øiai%dú;dj úp,kh m%ia;dr.; lrkak' 

	  (f)	 (i)		 by; ;r,h 1 mm >klula we;sjk f,i ;sria mDIaGh u; fhdod th u; 400 cm2  yd 

						   500 g  ialkaOh jk ,S >klhla ;nd 8 ms−1 m%fõ.fhka we|Sug fh†h hq;= wju n,h 

						   fidhkak'

  	 	  (ii)		túg f;,a ia:rj, m%fõ. úp,kh ^ia:rfha by< isg my<g& ,nd.;a w.hka iys;j 

						   m%ia;dr.; lrkak' 

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

9.(A)	 (a)	 ikakdhlhla ;=<ska úoHq;a Odrdjla .uka ls̄ fï° th r;aùug n∫ka fõ' fuh úoHq;a Odrdfõ

						    ;dmk M,h kï fõ'

						     (i)  	;dmk M,h we;sùfï hdka;%Kh meye†,s lrkak' 		   		   

			  (ii)	 fuu ;dmk M,h m%fhdackj;a jk úoHq;a WmlrKhla yd th we;sùu wjdis jk úoHq;a 

				   WmlrKhla kï lrkak'	

 (b) 	R1 yd R2 m%;sfrdaO folla (R1 > R2)
					     (A) fY%a◊.;j 			   (B) iudka;r.;j 

			   wNHka;r m%;sfrdaOh r yd úoHq;a .dul n,h E jk fldaIhla iuÛ fjk fjku iïnkaO 

			  lrk ,°' tla tla wjia:dfõ° l=uk m%;sfrdaOh ;=<ska jeä ;dm Yla;shla ckkh jkafka 

			  ±hs m˙m: igyka we| meyeos,s lrkak'				    		   
       (c)		 úoHq;a .dul n,h E yd wNHka;r m%;sfrdaOh r  jk fldaIhla m%;sfrdaOh R jk m%;sfrdaOhla 

						    yryd iïnkaO lr we;' 

			 

R

E

r 
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		     		  (i)	 ndysr m%;sfrdaOfha Èu;d W;air®ckh (P0)				 
						     P0  = E2 R

(r + R)2
 u.ska ,nd fok nj fmkajkak'

	   			   (ii)	 ndysr m%;sfrdaOfha Wm˙u Èu;d W;air®ckh Pmax  kï túg R yd r w;r iïnkaOh 

						     ,shd Pmax   i|yd m%ldYkhla E yd r weiqfrka ,nd.kak'

	   			   (iii) 	 ndysr m%;sfrdaOh (R) iuÛ Èu;d W;air®ckh (P) úp,kh ±laùug R t†˙fhka P ys 

						     n,dfmdfrd;a;= úh yels úp,kh olajk m%ia;drh w|skak'

			 

9.  (B)	 ldrld;aul jr®Olhl (741 IC) ndysr fmkqu we| tys mdo wxl lrkak' 

				  (a)	 ldrld;aul jr®Olh újD; mqvq wjia:dfõ Vin  yd Vout  w;r ,dlaI◊l jl%h we| olajkak' 

						    Vout /  Vin =  A fõ' 							       	
		 (b)		  V1   yd V2  tlsfkl iajdh;a; m%Odk fjda,aàh;d 2 la iys; m˙m: rEm igykla my; ±lafõ' 

					    iemhqï fjda,aàh;dj ± 15 V ls'

				 

10kΩ

V1 

V2 

R1 

R2 

−

+
Vo

		
   	  fuys m%;sodk fjda,aàh;dj i|yd m%ldYkhla f.dvk.kak'

		  (c)		  m%;sodk fjda,aàh;dj Vo =   − (5 V1   +  0.2 V2) ùu i|yd R1   yd R2  ys w.h fidhkak'
	

		  (d)	 	 my; ° we;s V1  yd V2  yd m%odk fjda,aàh;djhg wod< m%;sodk fjda,aàh;dj Vo , ld,h iuÛ 

				   úp,kh m%ia;dr.; lrkak'

				     

  1

 1

   5

   2

 2

 2

  3

 3

V/ V

V/ VV1

V2

t 

t 

											         
 

		  (e)	(i)		  oaúuh ixLHd je,l we;s oYuh ;=k my iy y; y∫kd .ekSug wod< ;dr®lsl j.=j 

						     f.dv kÛkak'

			   (ii)   	nQ,Shdk m%ldYkh (Boolean Expression) ,shd olajkak'

			   (iii)  	iq≥iq oajdr m˙m:h we| olajkak'
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10.  (A) 		  wêl WKqiqu mj;sk úg ixjD; l=àr isis,a ls¯u i|yd jdhq iólrK hka;% Ndú; lrhs'

			   tu.ska wjldY isis,a ls¯u yd ksrfmalaI wdr®ø;djh wvq w.hl o idfmalaI wdr®ø;dj jeä 

			   w.hl o mj;ajd .kS' 

			   (a)	 ksrfmalaI wdr®ø;dj hkq l=ulao@

			   (b)	 idfmalaI wdr®ø;dj hkq l=ulao@

			   (c)	 jdhq iólrK ldurhl ksrfmalaI wdr®ø;dj wvq w.hl o idfmalaI wdr®ø;dj by< w.h

					     o mj;ajd .kafka flfiao@ 

			   (d)	
WIAK;Ajh  °C 0 2 4 6 8 10 12 14 16 18

ix;Dma; jdIAm 

mSvkh Hg mm 4.08 5.29 6.10 7.01 6.04 9.21 10.50 12 13.6 15.5

WIAK;Ajh °C 20 22 24 26 28 30 32 34 36 38

ix;Dma; jdIAm 

mSvkh Hg mm 17.5 19.8 22.3 25.10 28.30 31.70 35.50 39.80 44.4 47.50

			 

			   					   lsishï †kl ldur WIaK;ajh 30 °C o idfmalaI wdr®ø;dj 80 % o fõ' tys m˙udj 60 m3 fõ' 

		  (i)	 ldurfha ksrfmalaI wdr®ø;dj fldmuKo@ 

	 	 (ii)	 tys ;=Idr wxlh fidhkak'

		  (iii)	ldur WIaK;ajh 24 °C o idfmalaI wdr®ø;dj 50 % g f.k wd úg >kSNjkh jk 

			   c, jdIam ialkaOh fidhkak' ^ri†hj, >k;ajh 13600 kgm−3 R = 8.3 Jmol−1k−1 

			   fõ'& 

          (e)	 jdhq iólrK lrk ,o ldurhl isák úg jeämqr c,h mdkh ls¯u jeo.;a fõ' fuhg 

		  fya;=j meye†,s lrkak'

10.(B)(a)	 m%ldY úoHq;a wdprKfha .=K wdor®Ykh ls¯u i|yd fhdod .; yels m%ldY fldaIhl kï

			   lrk ,o rEm igykla w|skak' iDK fjda,aàh;dj úp,kh ls¯u i|yd m˙m:h fjkia 

			   lrkafka flfiao@ my; ±lafjk tla tla wjia:dj,° m;s; jk fµdafgdak (Photon) ksid 

			   we;s jk m%ldY Odrdj (i) bf,lafg%dav w;r fhdok ,o úNj wka;rh (V) iuÛ úp,kh 

			   jk wdldrh ±lafjk o< igyka w|skak' jl% we|Sfï° iDK fjda,aàh;djh iuÛ úp,kh o 

			   w|skak'

		  (i)	 m;s; jk fµdafgdakj, ixLHd;h f1 yd ;Sj%;dj I jk úg A f,i kï lrkak'

		  (ii)	 m;s; jk fµdafgdakj, ixLHd;h f1  ksh;j ;nd fµdafgdak ;Sj%;dj fo.=Khla 2I jk 

			   úg B f,i kï lrkak' 

		  (iii)	 fµdafgdak ;Sj%;dj I  iy ixLHd;h f2  ^f2 > f1& jk úg C f,i kï lrkak' 

		  (iv) 	 m;s; fµdafgdak (Photon) ;Sj%;dj I ksh;j ;nd ;rx. wdhduh jeä l< úg ^fuh f1

			   ixLHd;hg wod< ;rx. wdhduhg jvd jeäh'& D f,i kï lrkak'

     (b)	 ;rx. wdhduh 660 nm jk fµdafgdakj, Yla;sh .Kkh lrkak' 

		  f,dayfha ldr®h Y%s;h 1 eV kï úfudapkh jk bf,lafg%dakj, Wm˙u pd,l Yla;sh fidhd"

		  ta i|yd kej;=ï úNjh fidhkak'

	 (c)		 f,day mDIaGhla u;g m;kh jk fµdafgdakj, ixLHdkh  ^f& iuÛ  Wm˙u pd,l Yla;sh 

			    ^Kmax& úp,kh my; olajd we;' 
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1

0.66

1.32

1.98

2 3 4 5 f(Hz) × 1014 

×10−19  Kmax

			   m%ia;drh Ndú;fhka" 

		    (i)	   tu f,dayh i|yd foay,S ixLHd;h fidhkak'

		  (ii)	 tu f,dayfha ldr®hh Y%s;h l=ulao@ 

		  (iii)	 ma,dkala ksh;h i|yd o w.hla ,nd .kak' 

		  (iv)	 by; m%ia;drh msgm;a lrf.k" ldr®hh Y%s;h 2.64 × 10−19  jk f,day mDIaGhlaa i|yd 

			   ,eìh hq;= m%ia;drh tys we| fmkajkak'  

* * * 
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