
 

 
 
 

 
1. A mass m attached to spring of natural length 0 and spring constant k. One end of string is attached to 

centre of disc in horizontal plane which is being rotated by constant angular speed . Find extension 

per unit length in spring (given k >> m2) :  

 ,d nzO;eku m, 0 yEckbZ o fLizax fu;rkad k dh fLizax ls tqM+k gSA fLizax dk ,d fljk {kSfrt ry esa j[kh pdrh ds 

dsUnz ls tqM+k gS rFkk pdrh fu;r dks.kh; osx  ls ?kwwe jgh gSA fLizax dh bdkbZ yEckbZ esa izlkj Kkr dhft,&  

 (fn;k gS k >> m2) 

 (1) 
k

m 2
    (2) 

k

m

3

2 2
    (3) 

k2

m 2
    (4) 

k

m3 2
  

Ans. (1) 

Sol.  

 k, 0

m

 

m2 (0 + x) = kx 

 
2

0

m

k
1

x 












 

 x = 
2

2
0

mk

m




 

 k >> m2 

 So, 
0

x


 is equal to 

k

m 2
.  

 vr% 
0

x


, 

k

m 2
ds cjkcj gS  

JEE Exam Solution
1

www.esaral.com

JEE | NEET | Clas 8 - 10 Download eSaral APP

https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Typewritten text
FINAL JEE-MAIN EXAMINATION - JANUARY, 2020
Held On Thursday, 9 January 2020
TIME : 2 : 30 PM to 5 : 30 PM


User
Rectangle



 

 
 
 

 
2. A loop of radius R and mass m is placed in a uniform magnetic field B with its plane perpendicular to 

the field. Current I is flowing in it. Now loop is slightly rotated about its diameter and released. Find time 

period of oscillation.      

 R f=kT;k rFkk m nzO;eku dk ywi fu;r pqEcdh; {ks=k B ds YkEcor~ j[kk gSA blesa /kkjk I cg jgh gSA vc ywi dks 

mlds O;kl ds vuqfn'k vYi dks.k ls ?kqekrs gS rks NksM+us ds i'pkr~ vkorZdky Kkr djks& 

 (1) 
IB

m
2


  (2) 

IB

m2
     (3) 

IB

m
2


    (4) 

IB

m


  

Ans. (2) 

Sol.  = MB sin = I   

 R2I B = 
2

mR2

   

  = 
m

B2 
 = 

T

2
 

 T = 
IB

m2
  

 

3. A string of mass per unit length  = 6 × 10–3 kg/m is fixed at both ends under the tension 540 N. If the 

string is in resonance with consecutive frequencies 420 Hz and 490 Hz. Then find the length of the 

string?   

 ,d jLlh ftldk js[kh; nzO;eku ?kuRo  = 6 × 10–3 kg/m gS] rFkk ruko 540 N gS] nksuks fljks ij ca/kh gqbZ gSA ;fn 

jLlh dh nks Øekxr vkòfÙk;k¡ 420 Hz rFkk 490 Hz ds lkFk vuqukn esa gS rks jLlh dh yEckbZ Kkr djks& 

 (1) 2.1 m     (2) 1.1 m    (3) 4.8 m   (4) 4.2 m    

Ans. (1) 

Sol. Fundamental frequency ewy vkòfÙk = 490 – 420 = 70 Hz 

 70 = 
2

1


T

 

70 = 
2

1
3106

540


 

  = 
702

1


 31090  = 

140

300
 

   2.14 m     

 

4. Ratio of energy density of two steel rods is 1 : 4 when same mass is suspended from the rods. If length 

of both rods is same then ratio of diameter of rods will be.  

 nks LVhy dh NM+ksa esa ÅtkZ ?kuRo dk vuqikr 1 : 4 gS] tc buls leku nzO;eku yVdk;k tkrk gSA ;fn budh 

yEckbZ;k¡ leku gS rks buds O;klksa dk vuqikr Kkr djks& 

 (1) 1:2     (2) 2:1     (3) 1 : 2    (4) 2 : 1  

Ans. (1) 
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Sol. 
dv

du
 = 

2

1
 stress¼izfrcy½ × 

y

stress
 

 = 
2

1
 

yA

F
2

2

 

 
dv

du


4d

1
 

 

2

1

dv
du

dv

du

















 = 
4
1

4
2

d

d
 = 

4

1
 

 
2

1

d

d
 = (4)1/4   

 
2

1

d

d
 = 1:2  

 
5. A particle is projected from the ground with speed u at angle 60° from horizontal. It collides with a 

second particle of same mass moving with horizontal speed u in same direction at highest point of its 
trajectory. If collision is perfectly inelastic then find horizontal distance travelled by them after collision 
when they reached at ground  

 ,d d.k dks /kjkry ls u pkky ls 60° ds dks.k ij isz{ksfir fd;k tkrk gSA ;g vius mPpre fcUnq ij {kSfrt fn'kk 

esa u pky ls leku fn'kk esas xfr'khy leku nzO;eku ds d.k ls iw.kZr% vizR;kLFk VDdj djrk gS] rks buds }kjk 

VDdj ds i'pkr~  /kjkry rd igqpusa esa pyh x;h {kSfrt nwjh Kkr djks& 

 (1) 
23 6u

8g
    (2) 

23 3u

8g
    (3) 

2u

8g
    (4)  

23u

g
 

Ans. (2) 

Sol. 

 

=60° 

ucos 
u 

m 

m 2m 
v 

 
 pi = pf 

mu + mucos= 2mv  

 
 u 1 cos60 3

v u
2 4

 
   

so horizontal range after collision VDdj ds i'pkr~ {kSfrt ijkl = vt 

     = max2H
v

g
 

    = 
 2 2

2

2u sin 603
u

4 2g


 

    = 
2

2

3
3 3 3u4u
4 g 8g

   
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6. H-like atom with ionization energy of 9R. Find the wavelength of light emitted (in nm) when electron 

jumps from second excited state to ground state. (R is Rydberg constant)  
 ,d gkbMªkstu tSls ijek.kq dh vk;uu ÅtkZ 9R gS] rks mRlftZr izdk'k dh rjaxnS/;Z (nm esa) Kkr djks tc bysDVªkWu 

f}rh; mRrsftr voLFkk ls ewy voLFkk esa dwnrk gSA (R fjMcxZ fu;rkad gS) 
 (1) 11.39   (2) 12.86    (3) 8.02   (4) 2.19 
Ans. (1) 

Sol.   2
2 2

1 2

hc 1 1
13.6eV z –

n n

 
  

   
 

 n1 = 1 
 n2 = 3 

    2
2 2

hc 1 1
13.6eV 3 –

1 3

     
 

     hc 8
13.6eV 9

9
    

 

 wavelength rjaxnS/;Z = 
1240

nm
8 13.6

 

  = 11.39nm 
 

7. Two planets of masses M and 
2

M
 have radii R and 

2

R
 respectively. If ratio of escape velocities from 

their surfaces 
2

1

v

v
 is 

4

n
, then find n :   

 nks xzg ftuds nzO;eku M rFkk 
2

M
 rFkk f=kT;k;sa Øe'k% R o 

2

R
 gSA ;fn buds fy;s lrg ls iyk;u osxks dk vuqikr 

2

1

v

v
 dk eku 

4

n
 gS rks n  Kkr djs &   

 (1) 3    (2) 1     (3) 2     (4) 4 
Ans. (4) 

Sol. ve = 
R

GM2
 

  

2/R
2/GM2

R

GM2

v

v

2

1   = 1 = 
4

n
 

  n = 4 

8. Find centre of mass of given rod of linear mass density  = 





















2
x

ba


, x is distance from one of its 

end. Length of the rod is .  

 js[kh; nzO;eku ?kuRo  = 





















2
x

ba


, tgka x ,d fljs ls nwjh gS] okyh NM+ dk nzO;eku dsUnz Kkr djksA  NM+ 

dh yEckbZ gSA 

 (1) 










ba2

ba3

4

3
  (2) 











ba3

ba2

4

3
  (3) 











ba3

ba2

4


  (4) 











ba3

ba2
  

Ans. (2) 
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Sol.  

  

 xcm = 


0

dM.x
M

1
 

 dM =  .dx = 





















2
x

ba


 . dx 

 x
cm

 = 




dM

xdM
 = 







dx

dxx
 = 





































0
2

2

0
2

2

dx
bx

a

dx
bx

ax

 

        = 










0

3

20

0

4

2
0

2

3
xb

)x(a

4
xb

2
x

a



































 

       = 

3

b
a

4
b

2
a

22









 = 3

4)ba3(

)ba2(



 

 

       = 










ba3

ba2

4

3
 

 

9. If a point source is placed at a depth h in a liquid of refractive index 
3

4
. Find percentage of energy of 

light that escapes from liquid.  (assuming 100% transmission of emerging light) 

 fdlh nzo esa h xgjkbZ ij ,d fcUnq L=kksr j[kk gS rFkk nzo dk vioZrukad 
3

4
 gSa] rks nzo ls fudyus okyh ÅtkZ dk 

izfr'kr eku Kkr djks ¼ckgj fudyus okys izdk'k dk izfjxeu 100% gS½& 

 (1) 15%   (2) 17%   (3) 21 %  (4) 34%  

Ans. (2) 

dx 

x 
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Sol.  

  

 sin = 
4

3
, cos = 

4

7
 

Solid angle Bksl dks.k d = 2R2 (1 – cos ) 

Percentage of light izdk'k dk izfr'kr = 
2

2

R4

)cos1(R2




× 100  

= 
2

cos1 
× 100 = 









 
8

74
× 100  17% 

 

10. System is released from rest. Moment of inertia of pulley ''. Find angular speed of pulley when m1 block 
falls by 'h'. (Given m1 > m2 and assume no slipping between string and pulley). 

 '' tM+Ro vk?kw.kZ okyh f?kjuh dk dks.kh; osx Kkr djks] tc ,d CykWd 'h' nwjh ls uhps pyk tkrk gSA (m1 > m2) rFkk 

f?kjuh o jLlh ds e/; dksbZ fQlyu ugha gSA 

     

 

h

m1 m2 

 

 (1)  







 



221

12

R

I
mm

gh)mm(2

R

1
   (2) 







 



221

12

R

I
mm

gh)mm(2

R

1
    

 (3)  







 



221

12

R

I
mm

gh)mm(

R

1
   (4) 







 



221

12

R

I
mm

gh)mm(

R

1
 

Ans. (1) 
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Sol. ki + Ui = k1 + k2  
  

 0 + 0 = ghmghmI
2

1
vm

2

1
vm

2

1
12

22
1

2
2   

 (m2 – m1)gh =   22
1

2
2 I

2

1
Rm

2

1
)R(m

2

1
  

 






 





2
221

12

R
R

mm

gh)mm(2
 

 







 





221

12

R
mm

gh)mm(2

R

1
 

 
11. Find the current supplied by the battery? 
 ifjiFk esa cgus okyh /kkjk Kkr djks\ 

   

 

5 

5 

5 
10 

20 
10 

9v 
 

 (1) 0.1 A    (2) 0.3 A    (3) 0.4 A   (4) 0.5 A 
Ans. (2) 
Sol. Both diodes are in reverse biased  
 nksuksa Mk;ksM i'p ck;l fLFkfr esa gSA 

 

 

5 

5 

10 

10 

9v 

I 

 

A3.0A
10

3

30

9
I   
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12. An AC source is connected to the LC series circuit with V = 10 sin (314t). Find the current in the circuit 
as function of time ? (L = 40 mH, C = 100 F)  

 ,d AC L=kksr LC Js.khØe esa tqM+k gS] ftldk foHko V = 10 sin (314t) gSA le; ds inksa esa ifjiFk esa izokfgr /kkjk 

Kkr djks \ (L = 40 mH, C = 100 F) 
 (1) 10 sin (314t)  (2) 5.2 sin (314t)   (3) 0.52 sin (314t)  (4) 0.52 cos (314t)  
Ans. (4) 
Sol. 

 

 C = 100FL = 40mH

~
V = 10 sin (314t)  

 z = 2
LC

2 )XX(R   

 R = 0 
 Z = XC – XL  

 = L
C

1



 

 = 3
6

1040314
10100314

1 





  

 = 31.84 – 12.56  
 = 19.28  
 XC > XL  

 

 i

VC – VL

 

 i = 






 


2
t314sin

Z

V0  

  i = )t314cos(
Z

V0    )t314cos(
28.19

10
i    i = 0.52 cos (314t) 

 
13. There is a long solenoid of radius ‘R’ having ‘n’ turns per unit length with current i flowing in it. A particle 

having charge ‘q’ and mass ‘m’is projected with speed ‘v’ in the perpendicular direction of axis from a 
Point on its axis  Find maximum value of ‘v’ so that it  will not collide with the solenoid. 

 ,d yEch ifjukfydk ftldh f=kT;k ‘R’ rFkk bdkbZ yEckbZ esa ?ksjks dh la[;k ‘n’ gS] es /kkjk i izokfgr gks jgh gSA ‘q’ 

vkos'k o ‘m’nzo;eku dk ,d d.k ‘v’ pky ls v{k ls v{k ds yEcor~ izs{ksfir fd;k tkrk gSA ‘v’ dk vf/kdre eku 

Kkr djks rkfd ;g ifjukfydk ls ugha Vdjk;s & 

 (1)  
m2

inRq 0   (2) 
m

inRq2 0   (3)  
m3

inRq 0   (4) 
m4

inRq 0  

 
Ans. (1) 

Sol. Rmax =
2

R
 =

inq

mv

0

max


  

Vmax = 
m2

inRq 0  
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14. A Capacitor C and resister R are connected to a battery of 5V in series. Now battery is disconnected 

and a diode is connected as shown in figure (a) and (b) respectively. Then charge on the capacitor after 

time RC in (a) and (b) respectively is QA and QB. Their value are 

 ,d la/kkfj=k C rFkk izfrjks/k R, 5V dh csVjh ds lkFk Js.kh Øe tqM+k gSA vc csVjh dks gVk fn;k tkrk gS rFkk ,d 

Mk;ksM Øe'k% fp=k (a) rFkk (b) ds vuqlkj tksM+k tkrk gSA ;fn le; RC ds i'pkr~ la/kkfj=k ij vkos'k (a) rFkk (b) 

esa Øe'k% QA rFkk QB gS rks buds eku Kkr djks&  

 

(a)

+
+
+

–
–
–

QA

(b)

+
+
+

–
–
–

QB

 

 (1) 5CV, 5CV    (2) 
e

CV5
,

e

CV5
    (3) 

e

CV5
, 5CV   (4) 5CV, 

e

CV5
  

Ans. (3) 

Sol. Maximum charge on capacitor la/kkfj=k ij vf/kdre vkos'k = 5CV 

 (a) is forward biased and (b) is reverse biased 

 for case (a) 

 (a) vxzck;l gS rFkk (b) i'pck;l gSA  

 (a) ds fy;s 

 

 
+ 
+ 
+ 

–
–
–

QA

 

 
+ 
+ 
+ 

–
–
–

QB

 

 so q = qmax [e–t/RC]   QB = 5CV 
 = 5 CV 
 QA = 5CVe–1  
 

15. A sphere of density  is half submerged in a liquid of density  and surface tension T. The sphere 

remains in equilibrium. Find radius of the sphere (assume the force due to surface tension acts 

tangentially to surface of sphere) 

  ?kuRo dk ,d xksyk]  ?kuRo o i`"Bruko T okys nzo esa vk/kk Mwck gqvk gSA ;fn xksyk lkE;oLFkk esa jgrk gS rks 

bldh f=kT;k Kkr dhft;s& (ì"B ruko }kjk xksys ij cy Li'kZ js[kh;s gS) 

 (1) 
g)(

T


  (2) 

g)2(

T


  (3) 

g)32(

T2


 (4) 

g)2(

T3


 

Ans. (4) 
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Sol.  

   

  Vg = g
2

V







  + T(2R) 

  . gR
3

4 3  = RT2gR
3

2
. 3   

  T2)2(gR
3

2 2   

  R = 
g)2(

T3


 

 

16. An EM wave is travelling in 
2

ĵî 
 direction. Axis of polarization of EM wave is found to be k̂ . Then 

equation of magnetic field will be 

 ,d fo|qrpqEcdh; rjax 
2

ĵî 
 lfn'k dh fn'kk esa xfr'khy gSA fo|qrpqEcdh; rjax ds /kqzo.k dk v{k k̂  ds vuqfn'k gS 

rks pqEcdh; {ks=k dh lehdj.k gksxh 

 (1)  




















 




2

ĵî
ktcos

2

ĵî
   (2) 





















 




2

ĵî
ktcos

2

ĵî
 

 (3) 




















 




2

ĵî
ktcos

2

ĵî
   (4) 





















 


2

ĵî
ktcosk̂  

Ans. (2) 

Sol. EM wave is in direction fo|qrpqEcdh; rjax dh fn'kk  
2

ĵî 
 ds vuqfn'k gS 

 Electric field is in direction fo|qr {ks=k dh fn'kk  k̂  ds vuqfn'k gSA 

 BE


  direction of propagation of EM wave fo|qrpqEcdh; rjax dh xfr dh fn'kk 
  
 
17. Different value of a, b and c are given and their sum is d. Arrange the value of d in increasing order 
 a, b rFkk c ds fofHkUu eku fn;s x;s gS rFkk budk ;ksx d gS] rks d ds eku dks cM+rs Øe esa O;ofLFkr dhft;s& 
 

 a b c 
1 220.1 20.4567 40.118 
2 218.2 22.3625 40.372 
3 221.2 20.2435 39.432 
4 221.4 18.3625 40.281 

 (1) d1 < d2 < d3 < d4 (2) d1 = d2 = d3 = d4 (3) d4 < d1 < d2 = d3 (4) d4 < d3 < d2 < d1 

Ans. (3) 
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Sol.   
 a b c a+b+c = d Round off 

1 220.1 20.4567 40.118 d1 = 280.6747 280.7 
2 218.2 22.3625 40.372 d2 = 280.9345 280.9 
3 221.2 20.2435 39.432 d3 = 280.8755 280.9 
4 221.4 18.3625 40.281 d4 = 280.0435 280.0 

 
 
18. Two gases Ar (40) and Xe (131) at same temperature have same number density. Their diameters are 

0.07 nm and 0.10 nm respectively. Find the ratio of their mean free time 
 leku rkieku ij nks xslks Ar (40) rFkk Xe (131) dk la[;k ?kuRo leku gSA buds O;kl Øe'k% 0.07 nm rFkk  

0.10 nm gS] rks buds ek/; eqDr dky dk vuqikr Kkr djks& 
 (1) 1.03   (2) 2.04    (3) 3.04   (4) 2.40  
Ans. (2) 

Sol.  Mean free time = 
rms

2vdn2

1


 

 
Xe

Ar

t

t
 = 

2
Ar

2
Xe

d

d
  

= 
2

07.0

1.0








 

= 
2

7

10








 = 2.04 

 

19. A particle starts moving from origin with velocity î3u 


from origin and acceleration ĵ4î6a 


. Find  
x-coordinate at the instant when y-coordinate of the particle is 32 m. 

 ,d d.k ewyfcUnq ls osx î3u 


 rFkk Roj.k ĵ4î6a 


 ls pyuk izkjEHk djrk gSA ml {k.k ij x-funsZ'kkad Kkr 

djks tc d.k dk y-funsZ'kkad 32 m gS&  
 (1)  48    (2) 60     (3) 12    (4) 24 
Ans. (2) 

Sol. Sy = uyt +  
2

1
ayt2 

 32 = 0 + 
2

1
× 4t2   t =  4 sec 

 Sx = uxt + 
2

1
axt2 

 = 3 × 4 + 
2

1
 × 6 × 16  

 = 60 m.  
 

20. An electron )m,e(  is released in Electric field E from rest. Rate of change of de-Broglie wavelength 

with time will be.  
 ,d bysDVªkWu )m,e(  fo|qr {ks=k  E ess fLFkj voLFkk ls NksM+k tkrk gS] rks Mh&czksXyh rjaxnS/;Z ds le; ds lkFk 

ifjorZu dh nj gksxh& 

 (1)  
e2

h
    (2) 

te2

h
     (3) 

2Ete

h
   (4) 

Ee

ht2 2

  

Ans. (3) 
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Sol. 
mv

h
D   

 v = at 

 v = t
m

eE
 (a = 

m

eE
) 

 

t
m
eE

m

h
D









  

  
eEt

h
D  


2

d

Ete

h

dt

d



 

 
 

This section contains 5 Numerical value type questions. 

bl [k.M esa 5 la[;kRed izdkj ds iz'u gSaA 

 

21. In YDSE pattern with light of wavelength 1 = 500nm, 15 fringes are obtained on a certain segment of 
screen. If number of fringes for light of wavelength 2 on same segment of screen is 10, then the value 
of 2 (in nm) is–     

 YDSE izk:i esa 1 = 600nm rjaxnS/;Z }kjk ijns ds ,d Hkkx esa 15 fÝUtsa izkIr gksrh gS rks ml rjaxnS/;Z 2 dk eku 

¼ nm esa½ Kkr dhft,] ftlds fy;s ijns ds leku Hkkx ij 10 fÝUtsa izkIr gks& 

 

Ans. 750 nm 

Sol. 15 × 500 × 
d

D
 = 10 × 2 × 

d

D
 

 2 = 15 × 50 nm 
 2 = 750 nm 
 
22. If in a meter bridge experiment, the balancing length  was 25 cm for the situation shown in the figure. If 

the length and diameter of the of wire of resistance R is made half, then find the new balancing length 
in centimetre is  

 n'kkZ;s x;s ehVj lsrq iz;ksx esa lUrqyu YkEckbZ  dk eku 25 cm gS] ;fn izfrjks/k R dh YkEckbZ rFkk O;kl dks vk/kk 

dj fn;k tk;s rks u;h lUrqyu yEckbZ lseh esa Kkr djks& 

 

x

G

100 – 

R

 
Ans. 40.00 
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Sol. 3
25

75

R

X
  

 R = 
2d

4

A 



 

 

 
2

2
d

2
4

'R





















 = 2R 

 then 






 




100

'R

X
  

 
R2

X100






= 

2

3
 

  = 40.00 cm 
 
23. Find the power loss in each diode (in mW), if potential drop across the zener diode is 8V.  
 ;fn izR;sd ftuj Mk;ksM dk foHko 4V gS rks izR;sd Mk;ksM esa 'kfDr gkfu (mW esa) Kkr djks& 
 

  
Ans. 40 
 

Sol. i = 
)200200(

)812(




 A =
400

4
= 10–2 A  

 Power loss in each diode izR;sd Mk;ksM esa 'kfDr gkfu = (4)(10–2) W = 40 mW 
 

24. An ideal gas at initial temperature 300 K is compressed adiabatically ( = 1.4) to 
th

16

1








 of its initial 

volume. The gas is then expanded isobarically to double its volume. Then final temperature of gas 
round to nearest integer is: 

 ,d vkn'kZ xsl ( = 1.4) ftldk izkjfEHkd rkieku 300 K gS dks blds izkjfEHkd vk;ru ds  
th

16

1








 rd laihfMr 

fd;k tkrk gSA blds i'pkr~ laenkch; izØe }kjk vk;ru dks nqxquk fd;k tkrk gS] rks xSl dk vfUre rkieku 

fudVre iw.kkZad esa gS & 

Ans. 1819 K 
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Sol.  
 

V1 
V 

P

B C

A 

16

V1

8

V1

 
PVy = constant  fu;r 

TVy–1 = constant fu;r 

300 (V1)1.4–1 = TB 
5/2

1

16

V








 

TB = 300 × 28/5     
Now for BC process 
BC izØe ds fy;s 
 

B

B

T

V
 = 

c

c

T

V
 

Tc = 
B

Bc

v

TV
 = 2 × 300 × 28/5   

Tc = 1819 K  
 

25. If electric field in the space is given by ĵ)1y(îx4E 2 


, and electric flux through ABCD is 1 and 

electric flux through BCEF is 2, then find (1 – 2) 

 ;fn fdlh LFkku ij fo|qr {ks=k ĵ)1y(îx4E 2 


 ls fn;k tkrk gS rFkk ABCD ls ¶yDl 1 rFkk BCEF ls 2 gks 

rks (1 – 2) Kkr djs & 

 –z

D(0,0,–2)

x

A (0,2,–2)

G(0,2,0)

y 
F(3,2,0)

E(3,0,0)

B(3,2,–2)

C(3,0,–2)

H 
(0,0,0)

 
Ans. –48 
Sol. Flux via ABCD ls ¶yDl 

   0Ad.E1


 

 Flux via BCEF ls ¶yDl 

  Ad.E2


 

 A.E2


  = î4)ĵ)1y(îx4( 2   = 16x, x = 3 

 
C

mN
48

2

2


 ;  
C

mN
48

2

21


  
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