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2.1.3.	 wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

,l=Kq °fï mámdáh - ˚ m;%h

		
	 m%Yak	 ms<s;=r	 m%Yak	 ms<s;=r		
	 wxlh			   wxlh		  	
	

     	01.	 '''''''''	 26.	 '''''''''	

	 02.	 '''''''''	 27.	 '''''''''		

	 03.	 '''''''''	 28.	 '''''''''		

		 04.	 '''''''''	 29.	 '''''''''		

	 05.	 '''''''''	 30.	 '''''''''		

	 06.	 '''''''''	 31.	 '''''''''		

	 07.	 '''''''''	 32.	 '''''''''		

	 08.	 '''''''''	 33.	 '''''''''		

	 09.	 '''''''''	 34.	 '''''''''		

	 10.	 '''''''''	 35.	 '''''''''	

	 11.	 '''''''''	 36.	 '''''''''

	 12.	 '''''''''	 37.	 '''''''''

	 13.	 '''''''''	 38.	 '''''''''

	 14.	 '''''''''	 39.	 '''''''''

	 15.	 '''''''''		 40.	 '''''''''

	 16.	 '''''''''	 41.	 '''''''''

	 17.	 '''''''''	 42.	 '''''''''

	 18.	 '''''''''	 43.	 '''''''''

	 19.	 '''''''''	 44.	 '''''''''

	 20.	 '''''''''		 45.	 '''''''''

	 21.	 '''''''''		 46.	 '''''''''

	 22.	 '''''''''		 47.	 '''''''''

	 23.	 '''''''''		 48.	 '''''''''

	 24.	 '''''''''		 49.	 '''''''''

	 25.	 '''''''''		 50.	 '''''''''

 2

 3

 4

 3

 2

 3

 2

 5

 1

 4

 1 

 1 

 3

 1 

 5 

 2

 4

 3

 4 

 5 

 1

 3

 4

 4

 5

	              ksjer† tla ms<s;=rlg ,l=Kq 02 ne.ska ,l=Kq 100ls'

 4

 1

 2

 1

 5

 4

 4

 2

 3

 4

 1

 5

3

 2

 5

 5 

 5 

 2

 5 

 3 

 3

 2

 2

 2 

 4
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2.2.2	 ˚˚  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn|

	 ks¯ÈK" ks.uk yd fhdackd

Ú	 ˚˚ m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯CIK m%ia;dr 2, 3, 4.1, 4.2 yd 4.3 weiqfrka ilia 
lr we;'

A fldgi - jHqy.; rpkd

 (,l=Kq 01)

 (,l=Kq 01)W  =  Mg + (V + Al
1
) dg

(V + Al
1
) dg

Mg  +  (V + Al
1
) dg  =  (V  + Al

2
) d

w
 g 

M +  Vd  + Al
1
 d

  
     =   Vd

w
 +  Al

2
 d

w
 

 
                    d

 

 
d

w 

l
1

M  + Vd − Vd
w

             Ad
w 

+   l
2
  = 

 (,l=Kq 01)

^m%ia;drfha& wkql%uKh d
w   

u.ska$ c,fha >k;ajfhka .=K ls¯u 

fyda  d =  ^wkql%uKh& × d
w
                                                                   (,l=Kq 01)   

^wkql%uKh muKla ,súug ,l=Kq ke;'&

U  = (V + Al
2
) d

w
 g  (,l=Kq 01)

W  =  U  (,l=Kq 01)
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(,l=Kq 01)p, wkaùlaIh 

p, wkaùCIfha ;sria yria lïìh j<,a,g $P ,CIHhg kdNs.;lr ^mdGdxlh 

,nd.kak& 

bkamiq p, wkaùlaIfha ;sria yria lïìh c,h iy f;,a udjlj,g$ mDIaGj,g$ 

uÜgïj,g kdNs.; lr ^wkqrEm mdGdxl ,nd.kak'&

{folu i`oyd}  ..................................................................................  (,l=Kq 01)

^k<fha& wNHka;r úIalïNh ( (xi  hehs is;uq')

^k<fha& ndysr úIalïNh ( (xe  hehs is;uq')

{ms<s;=re folu i`oyd}  .................................................... (,l=Kq 01)

{ms<s;=re folu i`oyd}  .................................................... (,l=Kq 01)

 ^jr®kshr® le,smrfha& wNHka;r$we;=<; ykq ^Ndú;fhka&

 ^jr®kshr® le,smrfha& msg;$ ndysr ykq ^Ndú;fhka&



- 29 -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2013

^fjk;a wdldrhl m%ldYk i`oyd ,l=Kq ke;&

α  = 
(        )    l

1 
− 

 
l
0

l
0
θ

(,l=Kq 01)

	

       

		 l
0 
ñkqfï m%;sY; fodaIh 0'2] g iudk fyda wvqùu i`oyd l

0
 g ;sìh hq;= wju †.  

	 (l
0
)

min 
kï" 

	             
(1 mm)
    (l

0
)

min

× 100 = 0.2 

    (l
0
)

min  
= 500 mm = 50 cm = 0.5 (m) ...........................................  (,l=Kq 01)

fyda 

(0.5 mm)
    (l

0
)

min

× 100 = 0.2 

(l
0
)

min  
=  250 mm = 25 cm = 0.25 (m) ..................   (,l=Kq 01)

ógr® flda≥j 0.5 mm  olajd ñkSug Ndú; l< yels kï 
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		  -		 ;dm iu;=,s; wjia:djg ^fyda iu;=,s; wjia:djg$wkjr; WIaK;ajhg& 

			   blaukska ,`.dfõ'$l=vd ;dm m%udKhla u.ska ,`.dfõ fyda thg l=vd ;dm 

			   Od˙;djla we;s fõ'

		  -	 k<h taldldr f,i r;afõ' $ k<fha wNHka;r yd ndysr WIaK;ajh tlu 

			   w.hla ,nd .kS$ jvd fyd| ;dm iamr®Yhla k<fha we;=<; iy msg; we;sùu

			   i|yd  .................................................................................(,l=Kq 01)
 

                    ´kEu ksjer† ms<s;=re 2 la i`oyd ^tla fldgilska tlla ne.ska&

	

  	  	  

X − X0)( =   10
 2

 (l
1 
−

 
l
0
)

=   5  (l
1 
−

 
l
0
)1 mm 

∴   ieliqu Ndú;fhka ueksh yels  (l
1 
−

 
l
0
) ys wju w.h

	 =  0.2 mm = 0.02 cm = 2 × 10−4 (m) ............................. (,l=Kq 01)

fyda

m˙udKh 0.5 mm  olajd ñkSug Ndú; l< yels kï 

∴   ieliqu Ndú;fhka ueksh yels  (l
1 
−

 
l
0
) ys wju w.h

	         =  0.1 mm = 0.01 cm =  10−4 (m) .......................(,l=Kq 01)

X − X0)( =   5  (l
1 
−

 
l
0
)

=   5  (l
1 
−

 
l
0
)0.5 mm 
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α  = 

X  = 

(X − X0)
5l0θ

X   =   5αl0θ  +  X0  .................................................................(,l=Kq 01)

fyda

(ql0α 

p ) θ  +  X0  .....................................(,l=Kq 01)
 

  	             

             

	                                   		
	      m%ia;drfha wkql%uKh = 0.1 mm °C −1 

 fyda K −1 = 10−4 (m °C −1) ........(,l=Kq 01)
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5αl0   =  10−4  [fyda  5αl0   =  0.1 (mm °C −1)] ........................................(,l=Kq 01)

^m%ia;drfhka ,efnk wkql%uKh" iólrKfhka ,efnk wkql%uKhg iudk

ls¯ug& 

α  =          10−4  

5 × 80 × 10
−2 

°C −1

2.5 × 10
−5   °C −1 .........................................................................(,l=Kq 01)

	

		  tl`. fõ $ Tõ

	 	 ABC ndyqj i`oyd wvq ;dm ikakdhl;djla WÑ; fõ" ukao túg

		  -   ABC ndyqfõ m%idrKh l=vdfõ'$ fkdi,ld ye˙h yelsh'

			   fyda

		  -    ABC ndyqfõ WIaK;ajh ke.Su l=vdfõ'

			   fyda

		  -   (p/q) wkqmd;h fjkia w.hla fkd.kS' ^° we;s w.fhka&

			   fyda

		  -   ABC ndyqj Wrd.kakd ;dm m%udKh l=vdh'   

			   fyda

	   -	   r;ajQ ndyqfjka m%idrKhg wu;r odhl;ajhla fkd,efí'

		                                               	...........................................................(,l=Kq 01)
            ^ms<s;=r iy tla ksjer† fya;=jla i|yd&

    

mrsudKhg by<ska n,d or®Ylh tys m%;sìïnhg fl,skau by<ska msysgk fia †iajk 

f;la wei p,kh lr ta wjia:dfõ mdGdxlh .ekSu '''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)   
      ^iumd; ls¯u i|yd ,l=Kq ke;& 

		

		

α  = 

X  = 

(X − X0)
5l0θ

X   =   5αl0θ  +  X0  .................................................... (01)

fyda

(ql0α 

p ) θ  +  X0  ............................................... (01)

  	             

    

         

	                                   		

	



- 34 -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2013

  wdka; fYdaOkh iu`. ksjer† rEmh ......................................(,l=Kq 01)

fmkajd we;s wdldrhg wdka; fYdaOkh iu`. ksjeros rEmh" c, 

uÜgug by<ska we;s k<fha os." m,uq wjia:dfõ os. yd ii`ok 

úg wdikak jYfhka ;=ka .=Khla úh hq;=h' .......................(,l=Kq 01)
^ñkqï irdj ;=< ;rx. wdldr we|Su i|yd ,l=Kq ke;' ñkqï

irdj ;=< c,h ;sfnk nj fmkaúh hq;=h&

ksjer†j 1(b) rEmh u; ,l=Kq ls¯u' c, uÜgfï isg k<fha újD; 

fl<jr olAjd Wi ksjerosj ,l+Kq ls¯u ...............................(,l=Kq 01)

λ  =  4 (l1 + e)  ......................................................................(,l=Kq 01)

v  =   f  λ
v  =   4f  (l1 + e) ............. (A) .................................................(,l=Kq 01)

λ  =  4/3 (l2 + e)  ....................................................................(,l=Kq 01)

v  =   4f
          3

(l2 + e) ............. (B) ...............................................(,l=Kq 01)



- 35 -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2013

          v
         4f

=  l1 + e  

         3v
         4f

=  l2 + e  

2v
4f

=  l2 −  l1

(A)  

(B)  

v  =  2f  (l2 −  l1)  ...................................................(,l=Kq 01)

v  =  2f  (l2 −  l1) = 2 × 512 (0.509 − 0.169) 

v  =  348.16 ms−1 =  348.2 ms−1 ........................................................(,l=Kq 01)

e  =    v
         4f

−  l1    =    348.2     
−  0.169             4 × 512

         =   0.001 m ................................................(,l=Kq 01)

(A)  

(1)    wjYH k<fha †. ^iy$fyda& ñkqï irdfõ Wi b;d úYd, ùu fyda k<fha 

       †. ^fyda ñkqï irdfõ Wi& m%udKj;a fkdùu'

(2)    yf`vys ;Sj%;dj$ ier we;s ;rï Wm˙;dk ixLHdjla weiSug fkdyels jk 

       ;rug my;a ùu fyda we;s ;rï Wm˙;dk ixLHdjla weiSug wmyiq ùu'
             

       ms<s;=re folu ksjer† kï .....................................................................(,l=Kq 01)

       ^tla fya;=jla ñkqï irdjg fyda $ iy k<hg iïnkaO úh hq;= w;r 

       wfkl Yíofha ;Sj%;djg$ ierg iïnkaO úh hq;=h&
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I1 R1       =   I2 R3   

		            (,l=Kq 01)
I1 R2       =   I2 R4            

∴
              

=   
R1

R2

R3

R4
^fyda ksjer† fjk;a wdldrhla& ................................... (,l=Kq 01)

whs;u tlsfkl iïnkaOfhA° we;sjk m%;sfrdaOh wju ls¯u'$  

iïnkaOl lïì u.ska m%;sfrdaOj,g we;sjk odhl;ajh wju ls¯u'$

iïnkaOl lïì ksid m%;sfrdaOj, we;sjk fodaIh wju ls¯u'

                                                        ....................................(,l=Kq 01)

ueo ìka≥ .e,ajfkdaógrh ^wdrlaIl m%;sfrdaOlhla iuÛ& ..........................(,l=Kq 01)

m%;sfrdaO fmÜáh 

fya;=j (

÷   m%ia;drh we|Sug (R1) m%;sfrdaOfha w.h ^lshùu& ,nd .ekSug    

        fyda 

÷   m%;sfrdaO fmÜáh u.ska (R1) m%;sfrdaOfha w.h ,nd °u'

        fyda

÷   m%ia;drh we|Sug (R1) m%;sfrdaOfha ixLHd;aul w.h wjYHfõ'

         fyda

÷   Odrd kshdulh u.ska (R1) m%;sfrdaOfha w.h ,nd fkdfoa'

             ^ms<s;=r iy fya;=j i|yd & .........................................................(,l=Kq 01)

R1

R2

   l
1 − l

^1 fjkqjg 100 fh°u ksjer† fia .kak& ...................(,l=Kq 01)= 
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R2

R1

1 − l
   l= 

∴  
1
l

1

R1

= R2 + 1  1
l

1
R1

= 
R2 +   OR

100 100
1 ...................(,l=Kq 01)

wkql%uKfhka fyda wkql%uKh × 100 ............................................................(,l=Kq 01)
	

^by; m%ldYkfhA wkql%uKh f,i R2 fyda 
 R2

100
we;Akï muKlA fuu ,l=K 

,nd fokAk&

l  i|yd l=vd w.hka f;dard.kq ,enqjfyd;a  	

(1&  wdka; fodaIh ksid we;sjk ^Nd.sl $m%;sY;& fodaIh úYd, ùu

(2&  l  ñkqqfï Nd.sl$m%;sY; fodaIh úYd, ùu

(3&  lïìfha ueo fmfofia ,nd.kakd mdGdxl i|yd .e,ajfkdaógrh jvd ixfõ° fõ' 

    ^by; tla fya;=jlg 01 ,l=K ne.ska fya;= 2 lg& ..................................(,l=Kq 02)
    ^iDKd;aul ms<s;=re i|yd o ,l=Kq ,nd fokak&
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;gqjg ,ïn †Ydjg jd; wKqfõ .uH;d fjki  =  2mvsin θ .........(,l=Kq 01)

;;Amr 1 l° ;gqfõ j†k wKqj, ialkaOh   =  Avd  ......................(,l=Kq 01)

ix>Ügkh jk wkq N ksid we;s flfrk isria n,h =  2mvsinθ × cosθ × N 
                                                                    ........(,l=Kq 01)
[(a) (i) ys ,nd.;a m%ldYkh cosθ ×  N j,skA .=K ls¯ug]

;;Amr 1 l° ;gqfõ j†k wKq ixLHdj                 .....................(,l=Kq 01)

[(b) (i) ys ,nd.;a m%ldYkh m j,skA fn°ug]

FC   = 2mvsinθ × cosθ  ×  Avd
 m  × 2              ................................(,l=Kq 01)

[(a) (ii) m%ldYkfha N i|yd wdfoaY ls¯ug iy 2ka .=K ls¯ug]

             = 4Avd2sinθ cosθ

A   = 25m2, d   = 1.2 kgm−3, sinθ = 0.2,  cosθ = 1   kï  
  

FC   =  4 × 25 × 1.2 × 0.2 ×  v2

    =  24v2  ........................................................................................(,l=Kq 01) 

N   = Avd
 m

wkql%uKfhka fyda wkql%uKh × 1000 ....................................................... (01) 
	

^by; m%ldYkfhA wkql%uKh f,i R2 fyda 
 R2

100
we;Akï muKlA fuu ,l=K 

,nd fokAk&
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n'kQ,s iólrKfhka"    P  +  ρv2   =  ksh;hla  .................................(,l=Kq 01) 1
2

^iólrKfha hρg  
moh ;snqK;a fï ,l=K fokak& 

P1  +  =  P2  +  d   d   1
2

1
2

7v
 6 ( )

2 5v
 6 ( )

2
 ......................(,l=Kq 01) 

 .........(,l=Kq 01) P2  −  P1  =   −  d 
2

7v
 6 ( )

2 5v
 6 ( )

2[ [ dv2 
 2 

 =
  −  49

36 
25
36 

[[
 ..................(,l=Kq 01) dv2 

 2 
 = 1.2

  3 
v2

 =

 ∴  P2  −  P1  =
 2
 5 

v2
^,l=Kq ke;& 

n'kQ,s wdprKh ksid ;gq folu u; l%shd lrk uq`M isria n,h"

Fb     =  120 × 0.4v2 × cos10° × 2  =  48v2 ×  2

Fb     =  96v2 ................................................................................................(,l=Kq 01) 

wyia hdkh u; uq`M isria n,h"

Fc   +  Fb   =  24v2 +  96v2  =  120v2                ....................................................(,l=Kq 01) 
    
      ^Fc   yd Fb  n, fol tl;= ls¯ug& 

wyia hdkh hka;ñka .=jka .;jk úg"

      120v2  =   432000
      ∴  v2  =   3600
           v    =   60 m s−   1................................................................................(,l=Kq 01) 
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.=jka kshuqfjda" iq<x yuk †Ydjg tfrys †Ydjg ;ajrKh lrkq ,nkafka v ioyd jeä 

w.hla ,nd .eksu ioyd h' ^v - .=jka hdkhg idfmaCIj jdhq wKqj, fõ.h& fyda jeä 

tijqï n,hla wh;a lr .ekSu i|ydh' ^tu ksid .=jka hdkfha tka‚ka u.ska ,nd†h 

hq;= cjh wvqfõ&'

             fyda 

^fmd<jg idfmalaIj& jvd wvq fõ.hlska .=jka hdkhg .=jka .; úh yel'

                                               .............................................(,l=Kq 01) 

v2       =     u2 +  2as  Ndú;fhka 
       ...............................................................(,l=Kq 01) 

      ^60)2 =   0 + 2 ×  0.9 × s   

.==jka m:hg wjYH wju †.  = 2 km  .....................................................(,l=Kq 01) 

3600
 1.8

s  = m  = 2000 m = 2 km

wdrïNl m%fõ.h" u    = 0, wjidk m%fõ.h" v   = 60 m s−1,  ;ajrKh a   = 0.9 m s−2 
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m<uq mDIaGfha ° jr®;k fldaKh (r) =  90° −  C ............(,l=Kq 01) 

 ...................................................(,l=Kq 01) 

 ....................................................(,l=Kq 01) 

1.5 sin C  =  1.44

    sin C    = 
  
          C    =  74°

1.44
 1.5

 = 0.96 

 ..........................................(,l=Kq 01) 

 ..........................................(,l=Kq 01) 

sin θ  =  1.5 sin  r  (sin 16°)

sin θ  = 1.5 × 0.28  = 0.42 
      θ  =  25°

     (90° ka C wvq ls¯u i|yd&

(0° isg 25° ;a ndr .kak'&                                       (,l=Kq 01)   	

 jdish -  ndysr úoHq;a pqïNl ;rx. u.ska $ ndysr úoHq;a f>daId u.ska 

we;sjk ndOkh j<lajd .;yel fyda úYd, l,dm m<,la 

mej;Su fyda iïfm%aIK ydksh wvqh fyda ;dm W;air®ckh 

wvqh fyda ;ka;= w;r wkjYH ix{d yqjudrejla ke;'	

    ^tla jdishla ioyd& .........................................(,l=Kq 01) 

^lsrK ksr®.ukh jk ia:dkh ^,laIHh& fkdi,lkak' †Ydj muKla n,kak&                                                    

^brÜfÜ& .......... (,l=Kq 01) 

^T;af;a&  ......... (,l=Kq 01)   

θ  ys w.h mrdih" θ  :  0 <  θ   ≤  25°   fyda  − 25° ≤  θ   ≤  25°   
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 .....................................(,l=Kq 01)   

^fuu ,l=K ,nd.ekSug m<uq mDIaGfha ° m;k fldaKh θ w.hg jvd jeäúh

hq;= w;r" m<uq mDIaGfha jr®;k lsrKh m%Yak m;%fha we;s rEmfha jr®;k 

lsrKhg jvd jï me;af;ka msysáh hq;=h&   

θ

m%ldY ;ka;=j ;=<° ks,a wdf,dalfha fõ.h  
  = 3 × 108

  1.53
  	               fyda 

m%ldY ;ka;=j ;=<° r;= wdf,dalfha fõ.h  
  = 3 × 108

  1.48

 ^jd;h ;=< wdf,dalfha fõ.h" jr®;k wxlfhka fn°u ioyd& 

ks,a wdf,dalh .kakd ld,h          = 3 × 108

3 × 108
  ×  1.53                                         

	              fyda 

r;= wdf,dalh .kakd ld,h          = 3 × 108

3 × 108
  ×  1.48

                                         
^†." ;ka;=j ;=< wdf,dalfha fõ.fhka fn°u ioyd& 
                                

 ld, mr;rh  =   1.53  ×  10−5− 1.48 × 10−5

                                          =   0.05  ×   10−5s      (0.5μs) ....................................(,l=Kq 01)   

...............(,l=Kq 01)   

...............(,l=Kq 01)   

ke;' 

^fmkajd we;s mrsos lsrK folla i|yd" ksjeros tla lsrKhlaj;a kï l< hq;=h& 

ks,a iy r;= lsrK ioyd ;ka;=j ;=< fõ.$jr®;kh wxl$;rx. wdhdu fjkiah' 

....................................(,l=Kq 01)   

................................................................(,l=Kq 01)   

^by; ±lafjk wdldrfha jl% yevhla ioyd fuu ,l=K ,nd fokak&

r;= 

ks,a
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mSvk fjki   =   ΔP  =   8ηl  
 πr4

Q ........................................................... (01)

  8  ×  2  × 10−3 ×  3  × 10−2

        3  × (2 ×  10−4)4
  ×  1.5  ×  10−7  ΔP  =  ................................(,l=Kq 01)

r =   2  ×  10−4  m, l =   3  ×  10−2  m, Q =   1.5  ×  10−7  m3 s−1  f,i ° we;s úg" 
  

ΔP  =     1.5  ×  104   N m−2

∴  fuu mSvk wka;rh mj;ajd .ekSu ioyd ;sìh hq;= h ys w.h"

hdg   =   ΔP  =  1.5  ×  104   
hkafkka ,efí' 

ΔP ys w.h  hdg  g iudk ls¯ug 
  ..............................................................(,l=Kq 01)   

     =   1.25 m         ......................................................................................(,l=Kq 01)   

        1.5 × 104 

 1.2  × 103 × 10
h   =  

           3 × 103 

 1.2  × 103 × 10
hʹ   =  

hʹdg   =   3 ×  103  .......................................................................................(,l=Kq 01)   

hʹ   =   0.25 m .............................................................................. (,l=Kq 01)   

tkak;a lgqfõ ksoyia fl<jfr® mSvkh jdhqf.da,Sh mSvkhg jvd 3 ×  103 N m−2  

m%udKhlska jeä l< fyd;a wdrïNl m%jdy iS>%;dju mj;ajd .ekSu ioyd fia,hska 

ødjKfha Wi jeä l< hq;= m%udKh" hʹ kï"  
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^ksjer† wdfoaYhg&	

  8  ×  2  × 10−3 ×  3  × 10−2

        3  × (2 ×  10−4)4

  20  ×  10−2 × 1.2  × 103 ×  10

                       1011

(Δh) dg  =

(Δh) dg =  1011  (ΔQ)

×  (ΔQ)

 (Δh) dg 

1011
ΔQ  =

......................................................(,l=Kq 01) 

......................................................(,l=Kq 01) 

=

=   2.4  ×  10−8  m3  s−1

×  Qmin  

fyda 

fnda;,h ysiaùug wdikak jk úg wju m˙ud m%jdy iS>%;djh Qmin kï 

[tkï h = (1.5 − 0.2) m =  1.3 m] th fokq ,nkafka"

	

1.3  × 1.2  ×  103 ×  10 − 3  × 103   = 	
 

∴  Qmin 
   =  1.26 × 10−7 m3  s−1  ................................................................(,l=Kq 01)  

	

∴  m%jdy iS>%;djfha fjki =  1.5 × 10−7 − 1.26 × 10−7 

	

                               =  2.4 × 10−8  m3  s−1  .................................(,l=Kq 01) 

  8  ×  2  × 10−3 ×  3  × 10−2

        3  × (2 ×  10−4)4

Wm˙u m%jdy iS>%;djh ^fnda;,h ms¯ we;s úg&              =  1.5 × 10−7  m3  s−1   

wju m%jdy iS>%;djh ^fnda;,h ysiaùug wdikak jk úg& =  (1.5 × 10−7−  2.4 × 10−8)  m3  s−1  

        

                                                                                                                                                                 =   1.26 × 10−7   m3  s−1  

∴ uOHl m˙ud m%jdy iS>%;djh   1.5  + 1.26 
       2

 =  × 10−7   m3  s−1  

 =   1.38 × 10−7   m3  s−1  ..................(,l=Kq 01) 

 1104  × 10−6   s
 1.38 × 10−7

 =

 =   8000 s ..................................................................................(,l=Kq 01)   	

t

t

fia,hska øjKfhka 1104  cm3 la kslafIamKh ls¯u i|yd .;jk ld,h 

Wfia we;sjk Δh la fjkila i|yd m%jdy iS>%;djfha jk wkqrEm fjki ΔQ,  kï"
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m˙ud m%jdy iS>%;djh  1.5 × 10−7 m3  s−1   l mj;ajd .ekSu i|yd msiagkh p,kh l< hq;=

fõ.h v  kï 
        

v × iss,skavrfha yrialv jr®.M,h  =  1.5 × 10−7 m3  s−1  

v  =   1.5 × 10−7

12  × 10−4

v  =  1.25 × 10−4 m  s−1   

..........................................................................(,l=Kq 01) 	

 ° we;s m%jdy iS>%;dj ;nd .ekSu i|yd wjYH mSvkh =  1.5 × 1.2 × 103×  10 
                                                                                                                                                     =  1.8  × 104  N m−2 

∴  fia,hska ødjKh u; msiagkh u.ska fhfok n,h 

F =  1.8  × 104  × 12 ×  10−4    ............................................................................(,l=Kq 01)   
F =  21.6 N                           ...........................................................................(,l=Kq 01) 

Èu;dj =  n,h ×  m%fõ.h 

          =  21.6 × 1.25 ×  10−4                      ...........................................................(,l=Kq 01) 
                         =  2.7 × 10−3 W  = 2.7 mW         ...........................................................(,l=Kq 01) 

fyda 

Èu;dj =  PΔV =  1.8 × 104   × 1.5 ×  10−7     .............(,l=Kq 01) 
                        =  2.7 × 10−3 W  = 2.7 mW    ........................(,l=Kq 01) 
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kHIaáh" fldaudj" j,a.h ^ish,a,gu&  ..............................................................(,l=Kq 01) 

^fuu ,l=K ,nd .ekSug ´kEu fjkialï 3la wkqrEm m%;siuhka iu.

,súh hq;=hs' ° we;s wkqms<sfj< wod< ke;' ......................................................(,l=Kq 01) 

whk j,a.h ¥ú,s j,a.h

1 ks,a mdg iq≥ mdg 

2 iDcqj mej;Su ^iqΩ jYfhka& jl% jQ 

3 ieuúgu iQr®hhdf.ka bj;g j,a.;rejg msgqmiska msysghs'

4 ^fndfyda úg& whk j,ska iE° 

we;'

^fndfyda úg& ¥ú,s j,ska iE° we;'
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           ........................................................... (,l=Kq 01) 	

........................................................................(,l=Kq 01) 	

F   =  GMm
    r2   

          

       =  1.07 × 109  N     

=  6.7 × 10−11 ×  2  × 1030 ×  2  × 1014

                   (5 × 1012)2

flda◊l .uH;d ixia:ß;s kshuh fh°fuka ( 

fr®Åh $ W;a;drK yd N%uK pd,l Yla;sh

W,aldN wjg we;s mrudKq whkSlrKh ù bf,lafg%dak iu. blaukska m%;sixfhdackh 

ù wdf,dalh ksl=;a lrk úg .sks fnda, we;s lrhs' 

2 × 1014 ×  8.0 × 1010 × v  =  2 × 1014 × 5 × 1012  × 12.0 × 103

                                                              v  =  7.5 × 105  m s−1  ......................................................(,l=Kq 01) 	
fyda 

2 × 1014 ×  8.0 × 1010 × v  =  2 × 1014 × 5 × 1012  × 12.0
                                                              v  =  7.5 × 102  km s−1  ........................(,l=Kq 01) 	

j,a.d ;refõ .uka udr®.fha w;ye¯ .sh iqkanqka mD:ßú jdhqf.da,hg we;=,a ù 

>r®IKh yryd ckkh jk ;dmh ksid wdf,dalh ksl=;a lrñka ±ù hhs'    

.........................................(,l=Kq 01) 	

W,ald      -  wdf,dalh ksl=;a lrñka iïmQr®Kfhkau jdhqf.da,h ;=< oeù hk 

                W,aldN fldgia     

W,aldmd;  -  wr®O jYfhka oeù b;s˙h mD:ßú mDIaGh u;g jefgk W,aldN 

                fldgia ........................................(,l=Kq 01) 	

........................................(,l=Kq 01) 	

........................................(,l=Kq 01) 	
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W,aldNfhys M ialkaOfhka 2$5 la iys; lene,af,ys ;sria iy isria m%fõ.j, ixrplhka

v
1
 iy v

2
 f,i i<luq'

fr®Çh .uH;d ixia:ß;ss kshuh fh°fuka" 

v
1
 ×  2M

 5
  =  600  ×  3M

 5
     .................................................................(,l=Kq 01) 

           v
1
  =  900 m s−1

v
2
 ×  2M

 5
  =  200  ×  M       .................................................................(,l=Kq 01) 

           v
2
  =  500 m s−1

            v  =  (5002  + 9002)
1/2

 

W,aldN lene,af,a fõ.h > Yíofha fõ.h    ..........................(,l=Kq 01) 

jyka;rdj ^fr®Ld fol& iu. ksjer† rEmhg ^jyka;rdfõ

YSr®Ih wjidkhg we| we;s ;rx. fmruqKg msg;ska           

msysáh hq;=h&                  .................... (,l=Kq 01) 
f.da,dldr ;rx. fmruqKqj, jyka;rdj u.ska we;s lrk 

fla;=j m%lïmk ;rx. f,i fyda ;rx. fmruqKqj, 

jyka;rdj m%lïmk ;rx. f,i i<l=Kq ls¯u'  	

                                     .................... (,l=Kq 01) 

v
2

√ 106 × 102 m s−1  = 1030  m s−1   (1020  − 1040)= ........(,l=Kq 01) 

  

             

{merKs ksr®foaYh [(j)] 

 

ksjer† m%ldYk ioyd (

W;a;drK pd,l Yla;s ydksh       ............................... (01)  
N%uK pd,l Yla;s ydksh           ............................... (01)  	
úNj Yla;s ydksh                   ............................... (01) }

ΔE = 1
2

1
2

1
2

M
2

M v
1

2 I ω2
− −+

GMEM
     R1

GMEM
    2RE

+v
2

2
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E  = V0

IS   = E
R0 

   ∴  R0 
  = 

 V0
 IS 

 ............................... (01)  

 ............................... (01)  

 ............................... (01)  

     =       ERL
 R0 

+ RL

VL   
= IRL fh°fuka"

 ............................... (01)  I   =       E
 R0 

+ RL

fyda 

 ............................... (01)  

 

 

´ï kshuh iy lZfpdmaf.a kshuhg wkqj"

    ∴  E   =  IR0 + IRL

 V
L

 RL 
I   = 

 

 .............................. (,l=Kq 01) 

 .............................. (,l=Kq 01) 

 1 ×  103 E
R0 + 1 ×  103

 100 ×  103 E
R0 + 100 ×  103

= 75 ×  10−3 

= 5 

.............................. (,l=Kq 01) 
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   E   = 75 ×  10−6 R0 + 75 ×  10−3    iy  

 E   =  5 ×  10−5 R0 + 5

∴ 25 ×  10−6 R0  = 4925 × 10−3          

                        R0  = 197 × 103  Ω  or  197 k Ω  ........... (02)       (02  fyda  00) 
                      E  =  985 × 10−2  +  5
                         =  14.85 V ...................................... (02)      (02  fyda 00)                   

by; iólrKh iqΩ ls¯fuka" 

I

R0  >>  RL   jk úg   I   =       E
 R0 

+ RL

   iólrKh ie,lSfuka" 

 I   ≈ E
R0 

fyda 
E
R0 

..................................................... (,l=Kq 01)  

fyda

by; wjia:dj ms<sn| ;r®l bosrsm;a lr tu.ska ms<s;=r jpk u.ska bosrsm;a lsrSfuka 

          ..................................... (,l=Kq 01)  

VL 

m%;sodk ,dCIKslfha fndfyda fihska ;sria jq ;, fldgi ^tkï l%shdldrS fmfoig 

wkqrEm fldgi& by; jl%hg iudkfõ'     ..................................... (,l=Kq 01)  
by; jl%fha wkql%uKh b;d l=vd ùfuka .uH jkafka ta yd ne|S we;s m%;sfrdaOh 
ΔR

L

ΔI )( úYd, w.hla .kakd njhs' tneúka g%dkaisiagrfha m%;sfrdaOh b;d úYd,

nj lsj yel' 

	

by; jl%h ,eî we;af;a wNHka;r m%;sfrdaOh (R0
) b;d úYd, w.hla iys; mrsm:hlsks" tuksid 

g%dkaisiagrhl wNHka;r m%;sfrdaOh b;d úYd,fõ' 

by; wkqudk foflka tlla i|yd                      ..................................... (,l=Kq 01)  

fyda 
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jï me;af;a isg xy olajd ksjer† rEm igykg              ....................... (,l=Kq 01)

01 - fN!;sl úµdj ^kj ks!fo aYh & - w'fmd'i' ^W'fm<& úNd.h - 2013  26 

 

(b) 

 

  
         

 

[ (iii)  m%ia;drfha  wdrïNl jeäùu wjYH ke;]   
     m%ia;dr ioyd ,l=Kq fjkalr §u my; mßÈ fõ'  
     m%ia;drfha yevh iy wCI kï lsÍu ioyd tla tla m%ia;drhg ,l=Kq 01 

ne.ska 
                                                                          ………(04) 

  

     wju jYfhka kshñ; tla ia:dkhl fyda 18 V iy16 V ,l=Kq lr ;sîug  
             ……...… (01) 

 

     ;rx.j, wdj!; ld, ms<sfj,ska   iy  by; m%ia;dr  j, 
ksjerÈj ,l=Kq lsÍug fyda wCI ksjerÈj ,l=Kq lsÍug           
         …….……..(01) 

 

(iii)   iqugk Odß;%l iïnkaOh rEmfha ±laùug     …………..(01) 

 

(iv)   fik! Èfhdav iïnkaOh rEmfha ±laùug         …………..………(01) 

              (fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;) 

 

(c) (i)  úYd, Odß;d w.hla fh§u ksid /<s;s fjda,aàh;dj l=vdfõ fyd a ir,  
Odrd ixrplh úYd,fõ fyd a fjda,aàh;djh jvd;a iqug fõ fyd a /<s;s 
idOlh l=vd fõ fyd a m%;sodkh jvd;a ir, fõ  ………….. (01) 

                                                                                     (´kEu tla fya;=jlg) 

 

     (ii) Èfhdavhla yryd Wmßu miq keUqre fjda,aàh;djh 17 V ……….…....(01) 
01 - fN!;sl úµdj ^kj ks!fo aYh & - w'fmd'i' ^W'fm<& úNd.h - 2013  26 

 

(b) 

 

  
         

 

[ (iii)  m%ia;drfha  wdrïNl jeäùu wjYH ke;]   
     m%ia;dr ioyd ,l=Kq fjkalr §u my; mßÈ fõ'  
     m%ia;drfha yevh iy wCI kï lsÍu ioyd tla tla m%ia;drhg ,l=Kq 01 

ne.ska 
                                                                          ………(04) 

  

     wju jYfhka kshñ; tla ia:dkhl fyda 18 V iy16 V ,l=Kq lr ;sîug  
             ……...… (01) 

 

     ;rx.j, wdj!; ld, ms<sfj,ska   iy  by; m%ia;dr  j, 
ksjerÈj ,l=Kq lsÍug fyda wCI ksjerÈj ,l=Kq lsÍug           
         …….……..(01) 

 

(iii)   iqugk Odß;%l iïnkaOh rEmfha ±laùug     …………..(01) 

 

(iv)   fik! Èfhdav iïnkaOh rEmfha ±laùug         …………..………(01) 

              (fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;) 

 

(c) (i)  úYd, Odß;d w.hla fh§u ksid /<s;s fjda,aàh;dj l=vdfõ fyd a ir,  
Odrd ixrplh úYd,fõ fyd a fjda,aàh;djh jvd;a iqug fõ fyd a /<s;s 
idOlh l=vd fõ fyd a m%;sodkh jvd;a ir, fõ  ………….. (01) 

                                                                                     (´kEu tla fya;=jlg) 

 

     (ii) Èfhdavhla yryd Wmßu miq keUqre fjda,aàh;djh 17 V ……….…....(01) 

[(iii) m%ia;drfha wdrïNl jeäùu wjYH ke;]	
 m%ia;dr ioyd ,l=Kq fjkalr °u my; m˙† fõ' 

m%ia;drfha yevh iy wCI kï ls¯u ioyd tla tla m%ia;drhg ,l=Kq 01 ne.ska

                                                         ....................... (,l=Kq 01)  
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wju jYfhka kshñ; tla ia:dkhl fyda 18V iy 16V ,l=Kq lr ;sîug 

                                                               ..............................   (,l=Kq 01)  

;rx.j, wdjr®; ld, ms<sfj,ska 2 × 10−2 s iy 1 × 10−2 s  by; m%ia;dr j, 

ksjer†j ,l=Kq ls¯ug fyda wCI ksjer†j ,l=Kq ls¯ug       .........................  (,l=Kq 01)  

(iii)   iqugk Od˙;%l iïnkaOh rEmfha ±laùug            .............................. (,l=Kq 01)  

(iv)   fikr® †fhdav iïnkaOh rEmfha ±laùug 

      ^fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;&           .............................. (,l=Kq 01)  

úYd, Od˙;d w.hla fh°u ksid /<s;s fjda,aàh;dj l=vdfõ' fyda ir, Odrd   

 ixrplh úYd, fõ' fyda fjda,aàh;djh jvd;a iqug fõ' fyda /<s;s idOlh

 l=vd fõ' fyda m%;sodkh jvd;a ir, fõ'                  .............................  (,l=Kq 01)  
                                                                      ^´kEu tla fya;=jlg&                                                      

†fhdavhla yryd Wm˙u miq keUqre fjda,aàh;djh 17 V  .............................  (,l=Kq 01)  
    

Iin

IZ

VZ

RS

iDcq ldrl 

fia;=jg 

16 − 10
     RS

fyda ≤ 200 × 10−3   ..................................................................(,l=Kq 01)  

....................................................................(,l=Kq 01)RS  =  30Ω  (≥ 30 Ω)       

RS  =         6 
200 × 10−3  
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R1

R2

RC

RE

VCC

                ..................... (,l=Kq 01)  

 

RC 
 

VCC  

RB 
RC 

VCC  

RB 

;s“h yels fjk;a m §m: 

 VCC
 VCC

RBRB

RCRC

;sìh yels fjk;a m˙m: 

/<ss;s fjda,aàh;djhg wkqj mdou fjda,aàh;djh fjkia fõ' fuu fjki mdofï 

ix{d úp,lhla f,i l%shdlr ix.%dylfha jr®ê; ^hál=re jQ& ix{djla we;s lrhs'

                                                                                           ................. (,l=Kq 01)  
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PV   =  nRT     fyda     PV   =  W
M

(  ) RT  

ρ  =  PM
RT

(  )
.......(,l=Kq 01)  

.........(,l=Kq 01) 

ρA  =
105 ×  30 ×  10−3

    8.31 ×  300
0.12  × 105 × 30 × 10−3    
              300

=

ρA  =  1.2 kg m−3       .............................. (,l=Kq 01)  

ρB  =
0.12  × 1.5 × 105 × 30 × 10−3    
              337.5

= 1.5  × 105 × 30 × 10−3    
        8.31 ×  337.5

ρB  =   1.6 kg m−3       .............................. (,l=Kq 01)  

ρC  =
0.12  × 1.5 × 105 × 30 × 10−3    
                300

= 1.5  × 105 × 30 × 10−3    
        8.31 ×  300

ρC  =    1.8 kg m−3       .............................. (,l=Kq 01)  

(i)

(ii)

(iii)

^by; ms<s;=re i|yd m<uq oYuia:dkfhka miq wxl fkdi,ld y˙kak'

  V1 =  1.2
1.6(  ) fyda  P1V1(  )

T1

 P2V2(  )
T2

= fh°fuka" =1.0 × 105 × 1           
       300

1.5 × 105 × V1       
        337.5

  V2 =  1.2
1.8(  ) fyda  P1V1(  )

T1

 P2V2(  )
T2

= fh°fuka" =1.0 × 105 × 1           
       300

1.5 × 105 × V2       
        300

  V1 =  0.75 m3      ..........................(,l=Kq 01)  

  V2 =  0.67 m3      ......................... (,l=Kq 01)  

(i)

(ii)
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A isg B olajd is≥lrk ldr®hh       

=  − 31250 J (3.125 × 104 
J)                  (,l=Kq 01)  

1
2− × 0.25 × (1 + 1.5) × 105

=

{iDK ,l=K fkdi,ld y˙kak}

A isg B olajd wNHka;r Yla;s fjki  =  31250 J   ............................... (,l=Kq 01)  

B isg C olajd is≥lrk ldr®hh =  − 1.5 × 105 × 0.08 

                                                   =  − 12000 J (1.2 × 104 
J) ...................... (,l=Kq 01)  

ia:ßr;dmS l%shdj,sh i|yd ΔQ = 0   ......................................................... (,l=Kq 01)  
                                    ∴  ΔU = −ΔW

C ys WIaK;aajh A ys WIaK;aajhg iudk ksid jd;fha C ys° wNHka;r Yla;sh 

A ys° tu w.hg iudk fõ' tneúka A isg B l%shdj,sfha ° ,nd.;a wNHka;r 

Yla;sh" B isg C l%shdj,sfha ° ke;sjq wNHka;r Y;a;shg iudkfõ' 

(i)

(ii)

     {iDK ,l=K fkdi,ld y˙kak}

∴  ΔU = −ΔQ − ΔW 
− 31250 = ΔQ  − (−12000) ................................................................. (,l=Kq 01)  
{ΔU iy ΔW jer† jqjo wkqrEm ,l=Kq ksjer† kï fuu ,l=K m%odkh 

lrkak'}
ΔQ  =  − 43250 J (4.325  × 104  J) ...................................................... (,l=Kq 01)  

Èu;d m%;sodkh jeäjk m%;sY;h  =  (1.8 − 1.2) 
       1.2

× 100

                                                         =    50% ........................................... (,l=Kq 01)  

                  ......................... (,l=Kq 01)  
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φhc  −        =   Kmax λ
.................................................................................. (,l=Kq 01)  

^fyda  fjk;a ksjer† ´kEu wdldrhla&

.......................... (,l=Kq 01)  hc   
 λ

0  

φ  =

λ  =  λ
0   
jk úg Kmax =  0   (,l=Kq 01)  

λ
1
  =  430 nm

λ
2
  =  660 nm

.......................... (,l=Kq 01)  

.......................... (,l=Kq 01)  

430 nm  fyda   λ
1
  fyda  flá ;rx. wdhduh ........................................ (,l=Kq 01)  

^wdfoaYh i|yd&

.......................... (,l=Kq 01)  

.......................... (,l=Kq 01)  

1290   
 430 φ   = 

1290   
 660φ

2
  =

 φ
1
   =   3 eV                                                                          ..................... (,l=Kq 01) 

 φ
2
  =    1.96 eV  (1.95 −1.96) eV
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tall jr®.M,hla u;g m;kh jk λ
1   
;rx.

wdhduhg wh;a jk Yla;s YS>%;dj 

 

1200   
 100

× 0.1

 =    1.2 W m2

 =

......................... (,l=Kq 01) 

y˙;m%o wKq úiska Yla;sh wjfYdaIKh lrkq ,nk YS>%;djh =  1.2 × 4 × 10−4

                                                                                                   =   4.8 × 10−4  W (,l=Kq 01) 

Yla;s YS>%;djhg wkqrEm jQ fmdafgdak YS>%;djh =     4.8 × 10−4   

3 × 1.6 × 10−19
.................  (,l=Kq 01) 

{Yla;s YS>%;dj fmdafgdakhl Yla;sfhka fn°u i|yd}

                                                                              =  1015
 ;;amrhg fmdafgdakh  (,l=Kq 01) 

;;amrhl° ielfnk y˙;m%o wKq ixLHdj 
 1015

 

 1014
 

=

 = 10 wKq ;;amrhg .........................  (,l=Kq 01) 

.aÆfldaia wKqjla iE°u i|yd .;jk ld,h  = 0.6 s ........................................... (,l=Kq 01) 


