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

,l=Kq °fï mámdáh - ˚ m;%h
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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

64 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

4

3

256 

  3
 fyda  πr3 πr3( ) × 64

π
6

256

  3
πr3

f
p       

=   

=   

512r3

d
B       =   

512r3

m

^512 fjkqjg 8
3
fhdod we;akï ,l=Kq ke;'& 
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d
M      

   

uqx weg iE° we;s øjHfha m˙udj  =  32 cm3   =  3.2 × 10−5 m3  

uqx wegj, f;d. >k;ajh  d
B
 

nE.hg ;sìh hq;= wju m˙udj   

uqx wegj, weiqreï Nd.h  f
p     =  

 32   

 50
 fyda   =  0.64 

256

  3
πr3

d
M      

=    3m 

256 πr3
=   

m
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

''''''''''''''''''''''''' (01)

''''''''''''''''''''''''' (01)

''''''''''''''''''''''''' (01)

''''''''''''''''''''''''' (01)

    3.8 × 10−2   

kg m−3
  

50 × 10−6  

7.6 × 102    kg m−3  

=

=

    38 × 10−3   

kg m−3
  

3.2 × 10−5  

1.187 × 103   kg m−3           (1.18 × 103  −  1.19 × 103  
)

1315 cm
3      

=

=

=

d
B

1 =     1.315 × 10−3   m3    fyda 50   

38
× 1000  cm3

 (1.31 ×  10−3  
m3 −  1.32 × 10−3  

m3  )
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''''''''''''''''' (01)RH  = 
;=Idr wxlfha° ix;Dma; ^c,& jdIam mSvkh 

ldur WIAK;ajfha° ix;Dma; ^c,& jdIam mSvkh 
×  100

WIAK;ajudkh  (0 − 50 C°)  c,h" whsia len,s ^îlrhl jQ& 

[ù≥re ;yvqj" wdOdrl folla" f;; ud;a;= lvodishla]

^háka b˙ we| we;s whs;u 3 u ksjer† kï&        '''''''''''''''''''''''''''''''''''''''''''''''''' (01)

c,fha WIaK;ajh my; ±óu fiñka fyda md,khla we;sj is≥ ls¯ug yelsùu fyda

;=Idr we;sùu fyda fkdfmkS hdu fyd|ska ks¯laIKh l< yels ùu fyda ;=Idr

wxlh jvd ksrjoHj uekSug yelsùu fyda ;=Idr wxlh ksrjoHj ks¯laIKh l< 

fkdyels ùu fyda ;=Idr we;sùu wdrïN jk WIaK;ajh ksrjoHj igyka ls¯ug 

fkdyels ùu ''''''''''''''''' (01)

le,˙ ógr mDIaGh u; ;=kS øj mg,hla yg .ekSu ksid ;=Idr fkdfmkS hdu

ks¯laIKh l< fkdyels ùu      '''''''''''''''''''''''''''''''''''''''''''''''''' (01)

idOl m¯laIKd;aul mQr®fjdamdhhka 

^1& m%Yajdi jd;h u.ska le,˙ ógrh 
wjg f;;uk uÜgu fjkia ls¯u

m%Yajdi jd;h je<elaùug ù≥re ;yvqj ;eîu 

fyda uqyqKq wdjrKhla me<°u '''''''''''''''(01)

^2& ú≥,s mxld" iq<x yd jdhq iólrK 

u.ska le,˙ ógr mDIaGh u; ;=Idr 

;ekam;aùug ndOd we;s ùu 

ú≥,s mxld iy jdhq iólrK úikaê ls¯u 

iy wjg cfka, jid ±óu 

                               '''''''''''''''''' (01)
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le,˙ ógrh ;=< mj;sk isis,a jd;h msg;g bys¯u u.ska ;=Idr iE°ug we;sjk 

n,mEu je<elaùu                                 '''''''''''''''''''''''''''''''''''''''''''''''''' (01)

   ldur WIaK;ajh                                 '''''''''''''''''''''''''''''''''''''''''''''''''' (01)

idfmalaI wdr®ø;djh                            

 

;=Idr yg .ekSfï iy fkdfmkShdfï fudfyd;j,aj,° fyda mDIaGfha

Tmh ke;sùhdfï iy kej; we;sjk fudfyd;j,aj,°  '''''''''''''''''''''''''''''''' (01)

22.38 

28.35 

×  100

79% 

(78.9% −  79%) 

= 

= 

  '''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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฀฀฀฀฀!฀฀฀฀!฀฀฀฀฀!฀฀฀฀฀฀฀฀฀฀฀฀฀฀!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!฀฀฀฀฀฀!฀฀฀฀฀฀฀"!

!

# # !

!

!

 

 

 

kh N!

N!
AN!

e lo 

l1 

AN! AN!
N!

;rx. rgd folu we|Su i|yd ^Wm˙;dkfhys †. wdikak jYfhka uQ,slh fuka 

;=ka .=Khla úh hq;=hs'&   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

iEu ,l=Kq ls¯ulau ksjer† kï ^wvqu ;rñka tla rEmhlaj;a& '''''''''''''''''''' (01)

(AN fjkqjg A o Ndú; l< yelsh'& 

ia:djr ;rx.hla   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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฀฀฀฀฀!฀฀฀฀!฀฀฀฀฀!฀฀฀฀฀฀฀฀฀฀฀฀฀฀!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!฀฀฀฀฀฀!฀฀฀฀฀฀฀"!
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!

# # !
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!
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!

( )1
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=  

3
l e! +  

!

!
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!

# # !

!

!

!

!

!

!

1 0  ,           
2

l l v f
!

!" = # =   

  
( )1 0

2v f l l= !  

   ........

………"……

! ! !
" ! " #

………"……

………"……

uQ,sl iajrh w;ye¯ fkdf.dia ksrdjrKh lr .ekSu i|yd ''''''''''''''''''''''''''''''' (01)

           fyda 

m<uqj uQ,slh ,nd .ekSug 

^1&  k,h wp, f,i iú lr we;' ^fyda c, uÜgu .uka lrúh yel'  '''''''''' (01)

^2&  ñkqï m˙udKh wp, f,i iú lr we;' ^fyda k,h l%udxlkh lr we;&

                           ms<s;=re folu ksjer† kï '''''''''''''''''''''''''''''''''''''''''''''''' (01)

      fyda ógr flda≥jla wjYH ke;'  

฀฀฀฀฀!฀฀฀฀!฀฀฀฀฀!฀฀฀฀฀฀฀฀฀฀฀฀฀฀!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!฀฀฀฀฀฀!฀฀฀฀฀฀฀"!

!

# # !

!

!

!

!

!

!

!
!" #

!

………"……

( ) 2 1 1
2 512 50.5 15.5 10  m s        358.4 m sv v

! ! != " ! " # =
 

………"……

………"……

ksjer† wdfoaYh ''''''''''''''''''''''''''''''''''''''' (01)

wjidk ms<s;=r  ''''''''''''''''''''''''''''''''''''''' (01)

 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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V  = E − Ir     ............................................... (01)

S  újD;j ;nd .ksñka R fjkial< hq;= w;r I iy V mdGdxl

ks¯laIKh ls¯fï° fyda mdGdxl ,nd .ekSfï° muKla laIKslj 

h;=r jeiSu'     ..................................................................................... (01)

Odrd kshdulh   ............................................................................................ (01)

^m%;sfrdaO fmÜáh i`oyd ,l=Kq ke;&

glk h;=r  ........................................................................................... (01)

^glk h;=fr® ksjer† rEmigykla o ms<s.; yelsh'&

wjidk lshùu ,nd.ekSfuka miq kej; uq,a mdGdxlhg f.dia tys w.h

fjkiaù we;s ±hs m¯laId lr ne,Su'  .................................................... (01)
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m%ia;drfhys wkql%uKh   =   
1.44  − 1.24 

0.12 − 0.52 

 =   (−) 0.5 Ω  .............................................. (01)

wka;#LKavh    =   E  =  1.5 V      .............................................. (01)

^fuu ,l=Kq ,nd °fï° wka;#LKavh fiùu i|yd m%ia;drh †lalr we;s ±hs 

n,kak' fyda tla ,laIhla iólrKfhys wdfoaY lr E ,nd .ekSu&  

V  =  E − IR  iólrKh fhdodf.k fldaIh Æyqj;a lr we;s úg V  Y=kH f,i 

.ekSfuka    E  =  I
SC

 r       fyda 

 I
SC    

=   1.5 

0.5
     .............................................. (01)

        =   3.0 A 



- 38 -

w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2016

E =  9V yd  r =  10 Ω jQ úh<s fldaIh iïnkaO l< úg bf,lafg%dksl Wmdx.fha w.% 

w;r fjda,aàh;djh  V  =  ( )      9  

30  + 10 
×  30  =  6.75 V  f,i ,efí' 

iy 

E = 9V yd r =  0.2  ×  6Ω jk fia 1.5 V úh<s fldaI yh iïnkaO l< úg bf,lafg%dksl 

Wmdx.fha w.% w;r fjda,aàh;djh (V),  V  =  
        9  

3.0  + 1.2 
×  30  =  8.65 V 

f,i ,efí'                                              .............................................. (01)

^tla fjda,aàh;djhla .Kkh ls̄ u i|yd ksjer† wdfoaYhg fuu ,l=K ,nd fokak'& 

tu ksid 8.6 V g jvd jeä w.hla iemhsh yelafla 1.5 V úh<s fldaI yh u.ska muKs' 

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

^fuu ,l=K ,nd °ug fjda,aàh;djhka ys .Kkh l< wjidk w.hka folu iy

;r®lh ksjer† úh hq;=h'& 

úl,am l%uh  (

bf,lafg%dksl Wmdx.fha w.% w;r fjda,aàh;dj fjkqjg ta yryd Odrdj .Kkh ls̄ fuka o

by; ms<s;=r ,nd .; yelsh' 

8.6 V − 9.0 V fjda,aàh;d mrdih Odrdjg m˙jr®;kh l< úg 0.287 A − 0.30 A f,i 

,nd .; yelsh'                                              ............................................. (01)

tla tla fldaIh u.ska ,nd .; yels Odrdjka .Kkh lr ksjer†j ;r®lh f.dv ke.Su 

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

 B  fldgi - rpkd 
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(a) (i)   POQ  isria wlaIh jgd wxY=fjys wjia:ß;s mQr®Kh" 

(b) (i)   POQ  isria wlaIh jgd moaO;sfhys uqΩ wjia:ß;s mQr®Kh" 

(c) (i) (1)   α taldldr flda◊l ;ajrKhlska N%uKh jk moaO;shl wdrïNl yd  

             wjidk flda◊l fõ. ω
0
 yd ω w;r iïnkaOh ω = ω

0
 + αt fõ' 

(d) (i)   POQ  wlaIh jgd moaO;sfhys uqΩ wjia:ß;s iQr®Kh  =  32,000 + (70 + 20) × 102 × 10  (01)

   =   122,000 kg m2                         (01)

      (ii)       wxY=j u; l%shdlrk flakaø wNsid˙ n,h    F  
 
=  mω2r  ....................................... (01)

           (2)  moaO;sh N%uKh ù we;s uqΩ fldaKh θ  fokq ,nkafka"              

    (ii)   moaO;sfhys uqΩ N%uK pd,l Yla;sh"  

    (iii)   

I
1  

=   m
1 
r2 

E
   
=  1

2
 I

1 
ω2  +  1

2
 I

2 
ω2      fyda 

E
   
=  1

2
 m

1 
r2ω2  +  1

2
 m

2 
r2ω2

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

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

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

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

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

 1

2
 I

0 
ω2   =   1

2
 I

1 
ω2   +  1

2
 I

2 
ω2    

  ∴  I
0         

=    I
1   

+   I
2

∴  ω 
   
=  0 + αt 

       t  
 
=  ω

t

ω2   =          +  2αθ     fyda   θ  =  ω 

0
t  +  1

2
αt2 ................................................... (01)

θ    =    

ω 

0

2

ω2

2α
moaO;sh ω fldaKsl fõ.h olajd meñKSfï ° is≥lr we;s m˙N%uK 

ixLHdj =   θ
2π

         =     ω
2

4πα
........................................................................................... (01)

I
T     

=   I
1 
+  I

2   
+  ........... +  

 
I

10

    

       =           +          +   ...........

       =  10 mr
2

    =  10I 

mr
1

2
mr

2 

2

α t2
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     (ii)    m†kafkl= iys; wdikhl ialkaO m  f,i .kak"    

                     

     (iii)    moaO;sfhys uqΩ N%uK pd,l Yla;sh   =   1  

2
 Iω2                      

T cos θ   
 
=  mg    .................................................................................................. (01)

T sin θ   
 
=  ma

               =  mω2 r 

 
^tla iólrKhla i|yd&   ................................................. (01)

∴   tan θ   
   
= 

  ω2r

   g    

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

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

( )12 × 2π 

     60 
×   10

10

2

=

=  1.44 

θ   
 
=  55°   (55° − 13ʹ)

^π ys w.h 3.14 f,i f.k we;akï tan θ 
 
=  1.58 o θ  =  57° (57° − 57° 40ʹ) o fõ'& 

^π ys w.h 3.14 f,i f.k we;akï ms<s;=r 96220 J (96220 J − 96230 J) fõ'& 

=   

=   

× 122,000 × 1.44   

87840 J (87840 J − 87850 J)  ................ (01)

1  

2
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    (a)      

2.5 cm

 

  

ksjer† lsrK rEmigyk we|Su i|yd   ................................................................. (01)

^oDIaá ú;dkh u; ,laISh m%;sìïNh olajd we;s B;, iys; iudka;r fr®Ld folla 

i|yd&

wlaI ldph yd oDIaá ú;dkh w;r ≥r = 2.5 cm              ................................. (01)

  (b)      

2.5 cm25 cm
 

    ksjer† lsrK rEm igyk we|Su i|yd  ................................. (01)

     ,laISh m%Njhl isg oDIaá ú;dkh u; ,laISh m%;sìïNh olajd we| we;s B;, iys; 

    fr®Ld folla i|yd& 
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(c) (i)

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

1

v 

1

u 

1

f 

1

f 

− 

− 

=

=

(u  = 25 cm ; v = −2.5 cm) 

 1

2.5−

 1

2.7

 1

2.7

 1

2.5

   1

2.273

 1

25
^ksjer† wdfoaYhg&

f    =  − 2.273 cm  fyda 2.273 cm 

(2.27 cm − 2.30 cm)

2.7 cm 2.7 cm

(a)  ≥r ,laIHh (b)  wú≥r ,laIHh 

≥r ,laIHfhys we;s jia;=jla i|yd ksjer† lsrK rEm igyk (a) we|Su i|yd .............. (01)

wú≥r ,laIHfhys we;s jia;=jla i|yd ksjer† lsrK rEm igyk (b) we|Su i|yd ......... (01)

^fuu ,l=Kq °u i|yd ,laISh m%Njhl isg oDIaá ú;dkh u; ,laISh m%;sìïNh olajd 

we| we;s B;, iys; fr®Ld folla ;sfí ±hs n,kak'& 

≥r ,laIHhg we;s ≥r .Kkh ls̄ u ( f  =  − 2.5 cm,   v  =  − 2.7 cm,  u  = ?

wú≥r ,laIHhg we;s ≥r .Kkh ls̄ u ( f  =  − 2.273 cm,   v  =  − 2.7 cm,  u  = ?

1

u 

1

u 

=

=

−

−

−

−

−

−

^ksjer† wdfoaYhg&  .......................................................... (01)

   ^ksjer† wdfoaYhg&  ...................................................... (01)

u  =   33.75 cm

u  =   14.373 cm (14.25 cm     14.40 cm)  

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

         −                 .     .................................................... (01)
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(ii) 

2.7 cm
f = 33.75 cm

wj;, ldphla f;dard .ekSu   ........................................................ (01)

ksjer† lsrK rEmigyk        ....................................................... (01)

^fojk ,l=Kq °u i|yd ,laISh m%Njhl isg tk lv b˙ folla iy oDIaá ú;dkh

u; ,laISh m%;sìïNh olajd we| we;s B;, iys; iudka;r fr®Ld folla ;sfí±hs 

n,kak'&   

f = 33.75 cm  ............................................................................... (01)

 

  oDIaáh ksjer† ls̄ fï ldpfhys kdNSh ≥r ;  u  =  − 2.5 cm,  v  =  − 2.7 cm,  f  = ?

   1

33.75

1

f 

1

f 

1

∞ 
= =− 1

2.7−
 1

2.5− −fyda − ................. (01)

f = 33.75 cm  

fyda

(d) w;sfr®l oDIaGßh ksjer† lsrßfï ldph W;a;, úh hq;=h' 

fya;=j ( 

wlaIs ldph u.ska we;sjk m%;sìïNh oDIaá ú;dkh yd iumd; jk f,i ta foig fhduq 

l< hq;=h' 

wlaIs ldph ≥r®j, jk úg wú≥r ,laIHfhys we;s jia;=jl m%;sìïNh oDIaá ú;dkhg 

msgqmiska iEfoa' tneúka wlaIs ldph ;=<ska .uka lrk wdf,dalh oDIaá ú;dkhg wNsid¯ 

l< hq;=h' ..................................................................................................................... (01)

oDIaáh ksjer† ls̄ fï ldp iys;j lsrK rEm igyk 
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fmdhsfi,a iólrKh (    Q  =฀฀
πΔPr

4

 8ηl
    ............................................................................ (01)

η฀-฀฀øjfha ≥iai%dú;dj ix.=Klh   l  − k,fha †.

r  − k,fha wrh 

 .e,Sug úreoaO m%jdy m%;sfrdaOh"   R  =   
ΔP

 Q
 =

8ηl

πr4

(a)

(b)

(c)

(d)(i) (1) 

          (2) 

m%jdy m%;sfrdaOh kSrKh lrk idOl ( 

  øjfha ≥iai%dú;d ix.=Klh k,fha †. k,fha wrh rdYSka ;=ku 

  ksjer† kï ..................................................................................................... (01)

ΔP  =   ΔP
1  

+ ΔP
2   

+ ΔP
3      

................
  
(a)

R
0
Q  =   R

1
Q

 
+ R

2
Q

   
+ R

3
Q

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

  
(b)

฀฀฀฀฀!฀฀฀฀!฀฀฀฀฀!฀฀฀฀฀฀฀฀฀฀฀฀฀฀!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!฀฀฀฀฀฀!฀฀฀฀฀฀฀"!

!

# # !

!

!

!

!

!

!

!! !!" #
$ %
& '

!

!

!

!

!

!

! ! !! ! !

!

!

!

!

!3!!

฀฀฀฀฀!฀฀฀฀!฀฀฀฀฀!฀฀฀฀฀฀฀฀฀฀฀฀฀฀!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!฀฀฀฀฀฀!฀฀฀฀฀฀฀"!

!

# # !

!

!

!

!

!

!

!! !!" #
$ %
& '

!

!

!

!

!

!

! ! !! ! !

!

!

!

!

!3!!

fyda 

ΔP  
=

   ΔP
1  +

 ΔP
2   +

 ΔP
3     

Q  Q Q       Q
[  ]

R  =   R
1 
+ R

2   
+ R

3

Q  =   Q
1 
+ Q

2  

iólrKh (a) .......................................................................................................... (01)

iólrKh (b) .......................................................................................................... (01)

ΔP  k, folgu fmd≥fõ' 

ΔP  
=

   ΔP
   +

   ΔP
   

R
0
  R

1
 R

2
      

1฀฀฀  
=

     1
     +

   1
   

R
0
  R

1
 R

2
      

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

R
CD   

=

R
       

=

B, C, D  iy E  k, moaO;sh ksid X iy Y w;r R m%jdy m%;sfrdaOh 

R
BCD   

=   8 + 4 

12 (mmHg s/ cm3) ......................................................................................................... (01)

       1

 1

16
 1

16
+

       1

 1

12
 1

 8
+

fyda 8 (mmHg s/ cm3) ^ksjer† wdfoaYh$ ms<s;=r& ............... (01)

=  4.8 (mmHg s/ cm3) ^ksjer† wdfoaYh& .................................. (01)
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mSvk wka;rh ( ΔP 

E ;=<ska m%jdy iSS>%;dj Q  

E k,fhys wrh .Kkh ls¯u  

 (ii)  

 (iii)  

 (iv)  

ΔP  
=         fyda  

    ΔP
  
 
=  4.8

Q 
R

                6 

∴  ΔP   =  28.8 mmHg ....................................................................................... (01)

Q  =          = ΔP

R

28.8 

  8

=  3.6 cm3/ s  ........................................................................... (01)

Q  =  πΔPr
4

 8ηl

3.6 × 10−6   =  
      3  ×  28.8 × 133  ×  r

4 

8  ×  4.0 ×  10−3 ×  2  ×  10−2
     ^ksjer† wdfoaYh& ................. (01)

r  = 6.69 ×  10−4
m  = 0.669 mm ........................................................ (01)

       (6.68 ×  10−4 
m − 6.70 ×  10−4

m)

(π  ys w.h 3.14 f,i f.k we;akï r  = 6.619 ×  10−4
m

 (6.61 ×  10−4
m  − 6.62 ×  10−4

m) fõ'&

(e)    k,hla ;=< WIaK;ajh wvqjk úg øjfha ≥iai%dú;dj jeäjk ksid .e,Sfï 

      iS>%;dj wvqfõ' ....................................................................................................... (01)



- 52 -

w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2016
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  (a)  m˙m:fha fm%arKh jk ú'.d'n' m˙m:h yryd ld,h;a iuÛ pqïNl i%djh fjkiaùfï 

 YS>%;djhg wkqf,dauj iudkqmd;sl fõ' 

 fyda 

 m˙m:hla yd iïnkaO pqïNl i%djh fjkia jk úg i%dj fjkiaùfï YS>%;djhg 

 iudkqmd;sl jQ ú'.d'n' la m˙m:fhys fm%arKh fõ' .................................................... (01)

  (b)  ldr®ñl$ .Dyia;$ ffjoH fh≥ï ^folla ksjer† kï& ............................................... (01)

  (c) cQ,a ;dm ckkh ^I2
R ;dmh& yd ukaodhk wdprKh ^pqïNl jiï tajdfha †Ydk;s kej; 

 kej; fjkia ls¯u&  ^folu ksjer† kï& .................................................................. (01)

   (d)  ksmofjk pqïNl lafIa;%h jvd m%N, fõ' úoHq;a ikakdhl;dj jeäh" pqïNl lafIa;%h

 fjkiaùfï YS>%;dj úYd, fõ' ^lreKq ;=ku ksjer† kï& ........................................ (01)

   (e) pr®udprKh" ióm;aj wdprKh  ^folu ksjer† kï& ............................................... (01)

   (f) (i)  

 

   lafIa;% fr®Ldj u; ksjer†j B;,h we|Su i|yd ..................................................... (01)
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 (ii)  olajd we;s m˙† Odrd mqvqj we|Su ............................................................................. (01)

  B;,h we| fmkaùu i|yd ....................................................................................... (01)

 (iii)  f,kaia kshuhg wkqj ikakdhlhla yryd mj;sk pqïNl lafIa;%fhys fjkiaùug

  úreoaOj pqïNl lafIa;%hla ksmofjk m˙† ikakdhlh ;=< yg.kakd fm%a˙; ú'.d'n' 

  iy fm%a˙; Odrdfjys †Ydj ilia fõ' ..................................................................... (01)

 oÛrh u.ska ksmofjk Wvq w;g mj;sk pqïNl lafIa;%h jeäfjñka mj;S' tneúka 

 iq<s Odrdfõ †Ydj oÛrfha Odrdfõ †Ydjg úreoaOj we;súh hq;=h' ........................ (01)

   (g)  m%;Hdjr®; Odrdfõ ixLHd;h jeäjk úg ikakdhl øjHh yryd mj;sk pqïNl i%djfha 

 fjkia ùu o jeäfõ' .................................................................................................. (01)

 tu ksid iq<s Odrdj, úYd,;ajh o jeäjk w;r tu.ska cQ,a ;dm ckkh o øjHh 

 r;aùfï YS>%;djh o jeäfõ' ....................................................................................... (01)

  (h)  P =  kB
0
ω 2  =  0.5 ×  (7.5 × 10−3)

2  × (6000)2     
W  =  1012.5 W  fyda  P  =  1013 W

2

        ksjer† wfoaYhg ..................... (01)

        ksjer† ms<s;=rg  ..................... (01)

   (i)  m˙Kdulhl uOHfha iq<s Odrd we;sùu wju jk f,i ksr®udKh lr we;' tys 

 ikakdhl fldgia ;=kS m;=rej,ska iukaú; w;r tajd l=ikakdhl ,elr® fyda f,day 

 Tlaihsv mg, i.ska tlsfklska fjkiajk m˙† wdjrKh lr we;' ..................... (01)
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(a) W  =   I
2
Rt   ................................................................................... (01)

(b)(i) R   =  
ρl

A
 

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

     

       
1.7 × 10−8× 3 × 10−2 

          3 × 10−8
=

=

^ksjer† wdfoaYh& ........................... (01)

1.7 × 10−2 Ω      .................................................................. (01)
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(iii)  

(iv)  5 A ú,dhlh yryd Odrdj =  
       230

1.7 × 10−2 × 5 
  ............................................ (01)

           =  2.706 × 103 
A 

    (2.70 × 103  
A  − 2.71 × 103  

A)

 fuu Odrdj (iii) ys I
0 
g úYd, ksid ú,dhlh tl ñ,s ;;amrhlg 

 fmr ±ù hhs'  .............................................................................................. (01)

 ^by; (iii) iy (iv) ys .Kkh l< Odrd fol ksjer† kï muKla fuu 
 ,l=K ,nd fokak'& 

(ii) P   =   I
2
R   

                 = 5
2  × (1.7 × 10−2) × 5  ......................................................................... (01)

=  2.125 W  ............................................................................................ (01)

I
2

0
Rt  =  mc Δθ   (mc Δθ  úoHq;a Yla;shg iudk ls˙u i|yd&  .................... (01)

I
2

I
0  

=  1.90 × 102
A (1.900 × 102 

A − 1.901 × 102 
A) ................................. (01)

0
Rt  =   

^ixfla;j,g iqmqre≥ f;areï we;&

(7.5 × 10−6) × 390 × 1050

   (1.7 × 10−2) × 5 × 10−3
^ksjer† wdfoaYh& ................................ (01)

=  3.6132 × 104

úl,am l%uh ( 

ú,dhlh ±ù hdug .;jk ld,h t  kï I
2 
Rt  = mc Δθ  

t  =   mc Δθ
 I2 

R

t  = 
   (7.5 × 10−6) × 390 × 1050

 (2.706 × 103)2 × 1.7 × 10−2 × 5
......................................................... (01)

    =  4.93 × 10−4  
s   ................................................................................... (01)

    =  (4.93 − 4.94) 

∴ tl ñ,s ;;amrhlg fmr ú,dhlh ±ù hhs'   ..................................... (01)

fyda fjk;a ksjer† úl,am l%uhla 
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(v)  ke;

 idOdrKSlrKh (

 ú,dhl lïìh ±ùug wjYH Yla;sh  mc Δθ   =  7.5 × 10−6 × 390 × 1050  ..........  (01)

                                =  3.07 J  

 ú,dhl lïìfhka úir®ckh jk Yla;sh =  500
2
 × (1.7 × 10−2 ) ×  5 × 10−6

  ......  (01)

           =  2.125 × 10−2 J

 fuu w.h ú,dhl lïìh ±ùug wjYH Yla;shg (3.07 J) jvd b;d l=vdh' 

 tu ksid ú,dhl lïìh ±ù fkdhhs'  .................................................................  (01)

 ^by; w.hka fol ixikaokh ls¯ug fuu ,l=K ,nd fokak'& 

úl,am l%uh ( 

ú,dhlh lïìfha WIaK;ajh jeäùu Δθ   kï"   Δθ   =   I
2 
Rt 

 ms

    Δθ    =     500
2
  (1.7 × 10−2) × 5 × 10−6

          (7.5 × 10−6) × 390
.............................................. (01)

         =  7.26 °C

∴ ú,dhl lïì w;alr .kakd wjidk WIaK;ajh   

 (25 + 7.26) °C = 32.26 °C  ...................................................................... (01)

tneúka ú,dhl lïìh ±ù fkdhhs' ........................................................ (01)

fyda fjk;a ksjer† úl,am l%uhla 
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    (ii)

 (a)  V
0  

=  A (V
1 
−

 
V

2
)  .................................................................................................... (01)

 (b)  (V
1 
−

 
V

2
)

min 
 =  

+15

 105
   ................................................................................................ (01)

        =  1.5 ×  10−4  
V   ................................................................................... (01)

  ^fyda fjda,aàh;d tall fhdod ksjer† w.h ±laùu&  

(c)(i)    

+15 V

−15 V

0
t

V
0  

 
t  wlaIhg wkqnoaOj iuñ;sl ;rx. rgdj i|yd .................................................. (01)

 WÉP fjda,aàh;d w.hka ±15 V kï lr ±laùu i|yd ........................................ (01)

 

4.7 V

0
t

V
0  

;rx. rgd w;r fjki ( ms<s;=rla f,i n,dfmdfrd;a;= fkdfõ' 

(1)(i) ys m%;sodk ;rx. rgdjg Ok iy iDK wr®O wdjr®; we;;a (c)(ii) ys 

;rx. rgdjg we;af;a Ok wdjr®; muKs' 

(2) (c) (i) ys ;rx. rgdfjys WÉP fjda,aàh;dj (±) 15V jqjo (c)(ii) ys th 

4.7 V fõ'

fya;= ( 

(1)   iDK wr®O wdjr®; ;=<° vfhdavh miq keUqfrys mj;sk ksid t;=<ska Odrdjla 

   fkd.,k w;r tu wdjr®; ;=<° vfhdavh ;rx. rgdjg m%pdrKh ùug bv 

   fkdfohs'  .................................................................................................... (01)

 (2)   fikr® vfhdavh u.ska ;rx. rgdfjys WÉP fjda,aàh;dj 4.7 V g iSud lrhs' 

      .................................................................................................................... (01)
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 (iii)   m%;sodk ;rx. rgdj 

   

4.7 V

0
t

V
0  

  m%;sodk ;rx. yevh i|yd ^tla ;rx.hla m%udKj;a fõ'& .............................. (01)

  m%;sodk fjda,aàh;dfjys úYd,;ajh (4.7 V)  .................................................... (01)

(d) (i)  (5)   rEmfhys fjda,aàh;dj  =  2 V  ............................................................................. (01)

 (6)   rEmfhys fjda,aàh;dj  =  4 V  ............................................................................. (01)

    (ii)   

4 V
2 V

t

V
P  

  ;rx. rgdfjys yevh ^tla ;rx.hla m%udKj;a fõ'&  ..................................... (01)

   (iii)          

4.7 V

0
t

V
0  

  olajd we;s wdldrfha ;rx. yevhla i|yd ^tla ;rx.hla m%udKj;a fõ'& .... (01)

  WÉP fjda,aàh;dj ,l=Kq ls¯ug  .................................................................. (01)

  

   (iv)    .Kl m%;sodkh u.ska mgq is≥r yryd .uka l< reêr ffi, ixLHdj olajhs' 

   ............................................................................................................. (01)
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 (a) (i)   .=ma; ;dmh wr®O jYfhka wKq w;r wdlr®IK n, uevmeje;aùug jeh fõ' 

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

    (ii)   wjYH jk wju ialkaOh m" 

 m  ×  1.15 ×  105   
=  10 ×  106

 
m  

 
=  86.95 kg    (86.95  − 86.96) ............................................................... (01)

 (b) (i)  fldkal%SÜ ì;a;s yryd is≥jk ;dm ydksh c,fha fyda ldurfha WIAK;aj 

         fjkaùula is≥fkdù msg lrkq ,nk tys ú,hkfha .=ma; ;dmh u.ska ydks mQrKh

         flfr®'  .............................................................................................................. (02)

                           (02  fyda 0)

    (ii)   fldkal%SÜ ì;a;s yryd is≥jk ;dm ydksh (Q) u.ska ,nd foa' 

            
dQ 

dt 

dθ 

dL 
=  kA   iólrKh Ndú;hg  ........................................................... (01)

      

          Q  =   0.8  ×  120  ×  
    30

20 ×  10−2
 (3600 × 10)  ^wdfoaYhg& .................................. (01)

          Q  =   5.184  ×  108 
J
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 wjYH jk wju ialkaOh  m  kï 

 c,fhka msgl< hq;= ;dmh m%udKh  =   m   ×  120  ×   
 25

100
 ×   3.35 ×  105  

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

 ^by; iólrKh  
 25

100
ka .=K ls¯ug& 

 ∴ m   ×  
 25

100
 ×  3.35 ×  105

 =  5.184  ×  108   
............................................................ (01)

    ^m%ldYk iudk ls¯u i|yd& 

 m  =   6.190  ×  103 
kg  

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

      =   (6.189 ×  103  − 6.191  ×  103 
)

    (iii)  whsia fldkal%SÜ w;=re uqyqKf;ys WIaK;ajh θ f,i .;aúg" 

 

 dQ 

dt 

0 −θ 

   L
1
 

=  k
1 
A 

θ −(−)30 

      L
2
 

=  k
2 
A 

^iólrK folu i|yd& 

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

   

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

             

dQ 

dt 

L
1
 

k
1 
A

L
2
 

k
2 
A( )+ =  30 

 =  30 
dQ 

dt ( )5 ×  10−2
20 ×  10−2

+ 
2.2 ×  120 0.8 × 120

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

           

 (1.319 ×  104  − 1.320  ×  104 
)

1.320 × 104  
Js

−1 ................................................................................ (01)

................................................................................ (01)
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(i)  úlsrKYS,S m%Njfhys wvx.= 
238

Pu  mrudKq m%udKh      =  2380 ×  0.9g ....................  (01)

     

    úlsrKYS,S m%Njfhys wvx.= 
238

Pu  mrudKq m%udKh  No  =   2380 × 0.9 × 6.0 × 1023  

               238
    (01)

       

           N
o
  =  5.4 × 1024

 atoms

      hdkfhys .uk wdrïNfha° úlsrKYS,S m%Njfhys il%sh;dj A
o 
=  N

o
λ  ......................  (01)

               =  5.4 × 10
24 

× 2.5 × 10
−10

s
−1		

(01)

 =  1.35 × 10
15 

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

(ii) RTG ys wdrïNl úoHq;a cjh  =  A
o
E ..........................................................................  (01)

 

      E hkq úlsrKYS,S laIhùul° Ndckh wjfYdaIKh lrk Yla;sh fõ' 

        A
o
E    =   1.35 × 10

15 
×  5.5 × 1.6  × 10

−13			
..........................................  (01)

          =   1188 W 

      .uk wdrïNfha° RTG ys ksmofjk úoHq;a cjh  =  1188      7 
100

× ..........................  (01)

        =   83.2 W   ..................................  (01)

        =   (83.1 W − 83.2 W) 



- 68 -

w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2016

(iii)    jir 10lg miq wNHjldY hdkh .uka wjika lrk úg úlsrKYS,S iuia:dkslfha 

 il%Sh;dj (A) kï" 

        A     =     A
o
e−λt

         =     1.35 × 1015  ×  e−0.0079 ×  10

   ^m%ldYkh ,sùug fyda wdfoaYhg&  ..................................................  (01)

   =     1.35 × 1015  × 0.92 

   =     1.24 × 1015   
Bq .........................................................................   (01)

 (iv)    .uka wjidkfha° RTG u.ska ksmofjk cjh = 1.24 × 1015 × (5.5 × 1.6 × 10
−13) ×    7 

100

 fyda  83.2  ×  
A

A
o

  =   83.2 × 1.24 × 1015  

       1.35 × 1015  
   ..............................................................   (01)

            =  76.4 W      .............................................................................   (01)

             (76.3 − 76.5) 

  (v)  .uk wjidkfha° cjh wvqùfï m%;sY;h   =    83.2 − 76.4 

       83.2
× 100

              =    8%
  
.............................................  (01)     

        =   (8% − 8.2 %) 

   (vi)  1'  iQr®hdf,dalh fkdmj;sk wjia:djl RTG  Ndú;d l< yel' 

 2'  wfkl=;a úoHq;a m%Njh iuÛ ieiª úg †.= ld, mrdihla ;=< ú≥,s cjh ,nd.; 

     yel' 

 3'  m%Njh kv;a;= ls¯ulska f;drj Ndú;d l< yel' 

      by; ´kEu tlla 
 
.......................................  (01)     
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