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PART : PHYSICS 
 

Single Choice Type   (,dy fodYih; izdkj) 
This section contains 20 Single choice questions. Each question has 4 choices (1), (2), (3) and (4) for its 
answer, out of which Only One is correct. 
bl [k.M esa 20 ,dy fodYih iz'u gSaA izR;sd iz'u ds 4 fodYi (1), (2), (3) rFkk (4) gSa] ftuesa ls flQZ ,d lgh gSA 

 
1. If weight of an object at pole is 196 N then weight at equator is [g = 10 m/s2 ; radius of earth = 6400 Km] 
 ;fn ,d oLrq dk Hkkj /kzqo ij 196N gS] rks Hkwe/; js[kk ij bldk Hkkj gksxkA [g = 10 m/s2 ; ìFoh dh f=kT;k = 6400 Km] 
 (1) 194.32 N  (2) 194.66 N  (3) 195.32 N  (4) 195.66 N 
Ans. (3) 
Sol. at pole, weight /kzqo ij Hkkj = mg = 196 

 m = 19.6 kg 
 at equator, weight Hkwe/; js[kk ij Hkkj = mg – m2R 

 = 196 – (19.6) 
2

32 6400 10
24 3600

     
 

 = 195.33 N 
 
2. In a house 15 Bulbs of 45 W, 15 bulbs of 100 W, 15 bulbs of 10 W and Two heaters of 1 KW each is 

connected to 220 V Mains supply then find minimum fuse current  
 ,d ?kj esa 45W ds 15 cYc 100W ds 15 cYc] 10W ds 15 cYc rFkk 1KW ds nks ghVj 220V dh eq[; /kkjk ls 

tqMs+ gq,s gS] rks ¶;wt+ rkj ls izokfgr U;wure /kkjk dk eku gksxkA 

 (1) 5 A   (2) 20 A   (3) 25 A   (4) 15 A 
Ans. (2) 
Sol. Total power is dqy 'kfDr (15 × 45) + (15 × 100) + (15 × 10) + (2 × 1000)  
 = 4325 W 

 So current is vr% /kkjk = 4325 19.66
220

 A 

 Ans is 20 Amp. 
 
3. In an adiabatic process, volume is doubled then find the ratio of final average relaxation time & initial 

relaxation time. Given 
V

P
C
C  

 ,d :ðks"e izØe esa vk;ru dks nksxquk dj fn;k tkrk gS] rks vfUre rFkk izkjfEHkd vkSlr foJkafr dky dk vuqikr 

Kkr djsaA fn;k gS 
V

P
C
C  

 (1) 
2
1    (2) 2   (3) 











2
1   (4) 

1
2

2
1 









   

Ans. (Bonus) 

Sol. relaxation time foJkafr dky ()  
T

V  



 

 
 
 
 

 and rFkk T  1
1

V
 

   2
11

V



 

   2
1

V


 

 
2

1

i

f

V
V2












  

   2
1

i

f 2




  

 
4. A block of mass 10kg is suspended from string of length 4m. When pulled by a force F along horizontal 
 from midpoint. Upper half of string makes 45° with vertical, value of F is    
 ,d 10kg æO;eku dk CykWd 4m yEckbZ dh jLlh ls tqM+k gqvk gSA ;fn jLlh ds e/; fcUnq ls ,d {kSfrt+ cy F 

yxk;k tkrk gS] rks Åij dk vk/kk Hkkx Å/okZ/kj ls 45° dksa.k cukrk gS] rks F dk eku gksxkµ 
 (1) 100N  (2) 90N   (3) 75N   (4) 70N  
Ans. (1) 
Sol.  

 

 

10kg 

T 

100N 
100N 

F 
45° 

 

2
T  = 100 

 
2

T  = F 

 F = 100N 
 
5. The surface mass density of a disc of radius a varies with radial distance as  = A + Br where A & B are 

positive constants then moment of inertia of the disc about an axis passing through its centre and 

perpendicular to the plane   

 ,d pdrh dk lrgh æO;eku ?kuRo f=kfTt; nwjh ds vuqlkj  = A + Br ls ifjofrZr gksrk gS] rFkk pdrh dh f=kT;k 

a gS] rFkk A  vkSj B /kukRed fu;rkad gSa] rks pdrh ds dsUæ ls ry ds yEcor~ xqt+jus okyh v{k ds lkis{k tM+Ro 

vk?kw.kZ gksxk 

 (1) 






 
5

Ba
4
Aa2 4      (2) 







 
5
B

4
Aaa2 4   

(3) 






 
5

Ba
4
Aa4      (4) 







 
4

Ba
5
Aa2 4   

Ans. (1) 



 

 
 
 
 

Sol. 

 

 

a 

 
  = A + Br 
    rdr2BrAdm  

 I = 2rdm  

   drr2BrA 3
a

0

   

 = 











5
aB

4
aA2

54
 

 = 2a4 






 
5

Ba
4
A    

 
6. Cascaded Carnot engine is an arrangement in which heat sink of one engine is source for other. If high 
 temperature for one engine is T1, low temperature for other engine is T2 (Assume work done by both 
 engine is same) Calculate lower temperature of first engine. 
 la;qfXed dkuksZ±V btau ,d O;oLFkk gS ftlesa ,d btau dk Å"eh; flad nwljs btau ds fy, L=kksr dh rjg dk;Z 

djrk gSA ;fn ,d btau dk mPp rki T1 gS rFkk nwljs btau dk fuEu rki T2 gSA (ekfu;s fd nksuksa btauks }kjk fd;k 

x;k dk;Z leku gS) rc izFke btau dk fuEu rki Kkr djksA 

 (1) 
21

21

TT
TT2


   (2) 
2

TT 21     (3) 0   (4) 21TT   

Ans. (2) 
Sol. Let, QH : Heat input to Ist engine 
  QL : Heat rejected from Ist engine 
  QL': Heat rejected from IInd engine   
 Work done by Ist engine = work done by IInd engine 
 QH – QL = QL – QL'  
 2QL = QH + QL'  

 2 = 
T
T

T
T 21    

 T = 
2

TT 21   

 ekuk, QH : Ist btau dks nh xbZ Å"ek  
  QL : Ist btau ls fudkyh xbZ Å"ek 
  QL' : IInd btau ls fudkyh xbZ Å"ek 
 Ist btau }kjk fd;k x;k dk;Z = IInd btau }kjk fd;k x;k dk;Z 

 QH – QL = QL – QL'  
 2QL = QH + QL'  

 2 = 
T
T

T
T 21    

 T = 
2

TT 21   



  | JEE MAIN-2020 | DATE : 07-01-2020 (SHIFT-2) | PAPER-1 | MEMORY BASED | PHYSICS 
 

 
 
 
 

7. Activity of a substance changes from 700 s–1 to 500 s–1 in 30 minute. Find its half-life in minutes 

 ,d inkFkZ dh lfØ;rk 700 s–1 ls 500 s–1 rd 30 feuV esa cnyrh gS] rc bldk v/kZvk;qdky feuV esa Kkr djksA 

 (1) 66   (2) 62   (3) 56   (4) 50 

Ans. (2) 

Sol. t
A
An

t

0 







  

  n2 = t1/2  …(i) 

  n 700
500
 
  

 = (30 min) …(ii) 

 (i)/(ii) 

  1/2tn2
n(7 / 5) (30min)





  

   (2.06004) 30 = t1/2 = 61.8 min. 
 
8. In YDSE, separation between slits is 0.15 mm, distance between slits and screen is 1.5 m and 

wavelength of light is 589 nm, then fringe width is    

 YDSE esa fNæksa ds e/; nwjh 0.15mm gS] fNæksa rFkk inZs ds e/; nwjh 1.5m gS rFkk izdk'k dh rjaxnS/;Z 589 nm gS] 

rks fÝat pkSM+kbZ gksxhA 

 (1) 5.9 mm  (2) 3.9 mm  (3) 1.9 mm  (4) 2.3 mm 
Ans. (1) 

Sol. mm9.5
1015.0

5.110589
d
D

3–

9–








  

 
9. An ideal fluid is flowing in a pipe in streamline flow. Pipe has maximum and minimum diameter of  

6.4 cm and 4.8 cm respectively. Find out the ratio of minimum to maximum velocity.  

 ,d vkn'kZ æo fdlh ufydk esa /kkjk izokg :i ls cg jgk gSA ufydk dk vf/kdre rFkk U;wure O;kl Øe'k% 6.4cm 

rFkk 4.8cm gS] rks U;wure ls vf/kdre osx dk vuqikr Kkr djksA 

 (1) 
256
81    (2) 

16
9    (3) 

4
3    (4) 

16
3  

Ans. (2) 
Sol. Using equation of continuity 

 lkarR;rk lehdj.k yxkus ij 

A1V1 = A2V2  

16
9

4.6
8.4

A
A

V
V 2

1

2

2

1 






   



 

 
 
 
 

 
10. There is a electric circuit as shown in the figure. Find potential difference between points a and b.  
 fp=kkuqlkj ifjiFk esa ,d fo|qr /kkjk gS] rks fcUnqvksa a rFkk b ds e/; foHkokUrj Kkr djksA 

 

30V

ba

10k

10k

10k

 
(1) 0V    (2) 15V   (3) 10V   (4) 5V 

Ans. (3) 
Sol. Diode is in forward bias, so it will behave as simple wire so,  
 Mk;ksM vxz ck;l voLFkk esa gS] vr% ;g lk/kkj.k rkj dh rjg dk;Z djsxkA 

 

30V 

ba

5k

10k

ba



 

 So vr%, Vab = V105
105

30



 

   
11. A particle of mass m and positive charge q is projected with a speed of v0 in y–direction in the presence 
 of electric and magnetic field are in x–direction. Find the instant of time at which the speed of particle 
 becomes double the initial speed.  
 x-fn'kk esa mifLFkr fo|qr rFkk pqEcdh; {ks=k esa ,d m nzO;eku rFkk /kukRed vkos'k q dk d.k v0 pky ls y–fn'kk esa 

iz{ksfir fd;k tkrk gSA og le; Kkr dhft, tc d.k dh pky izkjfEHkd pky dh nksxquk gks tk,sxh 

 (1) t = 
qE

3mv0    (2) t = 
qE

2mv0   (3) t = 
qE

mv0    (4) t = 
qE2

mv0   

Ans. (1) 
Sol.  

 

 

m,q 

x 

y 

B = îB0  

E = îE0  

V0 ĵ  

 
As ĵvv 0


 (magnitude of velocity does not change in y–z plane) 

 (2v0)2 = 2
x

2
0 vv    ;    vx = 0v3  

  t
m
qE0v3 0     ;   t = 

qE
3mv0    



 

 
 
 
 

12. Two sources of sound moving with same speed v and emitting frequency of 1400 Hz are moving  such 
that one source s1 is moving towards the observer and s2 is moving away from observer. If observer 
hears beat frequency of 2 Hz. Then find the speed of source. Given    

 nks /ofu L=kksr ,d leku pky v ls xfreku gS vkSj 1400 Hz dh vkòrh mRlftZr dj jgs gSA ,d L=kksr s1 Jksrk dh 

vksj xfreku gS rFkk nwljk L=kksr s2 Jksrk ls foijhr fn'kk esa xfreku gSA ;fn Jksr 2 Hz dh foLian vkòrh lqurk gS 

rks L=kksr dh pky gksxh fn;k x;k gS] 
 Vsound  >> VSource  
 Vsound  = 350 m/s  

 (1) 1
4

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

 

Ans. (1) 

Sol. 
 

s1

V

observer  s2

V

 

 









 VC
Cf0  – 








 VC
Cf0 = 2 

 V = 
4
1 m/s 

 
13. An electron & a photon have same energy E. Find the ratio of de Broglie wavelength of electron to 
 wavelength of photon. Given mass of electron is m & speed of light is C. 
 ,d bysDVªkWu rFkk ,d QksVksu dh ÅtkZ ,dleku gSA bysDVªkWu rFkk QksVksu dh Mh&czksXyh rjaxnS/;Z dk vuqikr Kkr 

dhft,A fn;k x;k gS] bysDVªkWu dk nzO;eku = m izdk'k dh pky = C 

 (1) 
C
1  

1/2E
2m

 
 
 

  (2) 
1/2E C

m
 
 
 

  (3) 
C
mE2   (4) 

2/1

m2
E







  

Ans. (1) 

Sol. d for electron = h
2mE

 

  for photon = 
E

hC  

 Ratio = 
mE2
h  E

hC
 = 

C
1  

m2
E   

14. A ring is rotated about diametric axis in a uniform magnetic field perpendicular to the plane of the ring. If 
initially the plane of the ring is perpendicular to the magnetic field. Find the instant of time at which EMF 
will be maximum & minimum respectively : 

 ,d oy; ,dleku pqEcdh; {ks=k ¼oy; ds ry ds yEcor~½ esa O;kl ds vuqfn'k ?kq.kZu dj jgk gSA izkjfEHkd esa oy; 

dk ry pqEcdh; {ks=k ds yEcor~ gSA og le; tc EMF dk eku Øe'k% vf/kdre rFkk U;wure gksxk 
 

T = 10 Sec 

B 

at t = 0 



 

 (1) 2.5 sec, 5 sec (2) 5 sec, 7.5 sec (3) 2.5 sec, 7.5 sec (4) 10 sec, 5 sec 
Ans. (1) 
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Sol.   = 
T
2  = 

5
  

  When t = 
2
  

   will be minimum. 
  e will be maximum 

  t = sec5.2

5

2 




 

 When t = 
   will have maximum.  
  e will be minimum. 

  t = 
5/

 = 5 sec. 

 

15. Electric field in space is given by    
2

ĵîEtE 0





cos(t + Kz). A positively charged particle at (0, 0, /K) 

 is given velocity k̂v0  at t = 0. Direction of force acting on particle is  

 (1) f = 0      (2) Antiparallel to 
2

ĵî    

(3) Parallel to 
2

ĵî       (4) k̂   

fdlh txg ij fo|qr {ks=k    
2

ĵîEtE 0





cos(t + Kz) fn;k x;k gSA t = 0 ij ,d /kukosf'kr d.k ftldh fLFkfr 

 (0, 0, /K) dks k̂v0  osx fn;k tkrk gS rks d.k ij yxus okyk cy fd fn'kk gksxh 

 (1) f = 0      (2) 
2

ĵî   ds izfrlekUrj 

(3) 
2

ĵî   ds lekUrj    (4) k̂   

Ans. (2) 

Sol. Force due to electric field is in direction –  
2

ĵî   

 because at t = 0, E = –  
2

ĵî   E0  

 Force due to magnetic field is in direction  Bvq


  and k̂||v


  

  it is parallel to E


 

  net force is antiparallel to  
2

ĵî  .  
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16. Focal length of convex lens in air is 16 cm (glass = 1.5). Now the lens is submerged in liquid of 
refractive index 1.42. Find the ratio of focal length in medium to focal length in air has closest value 

 gok esa mRry ysal dh Qksdy nwjh 16 cm gS (glass = 1.5) vc ysal dks 1.42 viorZukad okys nzo esa Mqcks;k tkrk gSA 

ek/;e rFkk gok esa ysal dh Qksdy nwjh dk vuqikr dk fudVre eku gksxk 
 (1) 9   (2) 17   (3) 1   (4) 5 
Ans. (1) 

Sol. g

a a 1 2

1 1 11
f R R

  
        

 

 g

m m 1 2

1 1 11
f R R

  
        

 

  
   

g

ma

gm

a

1.501 1
f 0.081.42

1.50f 1.92 0.511 1

           
        

 

    m

a

1.42 0.5f
8.875 9

f 0.08
    

 
17. A lift of mass 920 kg has a capacity of 10 persons. If average mass of person is 68 kg. Friction force 

between lift and lift shaft is 6000 N. The minimum power of motor required to move the lift upward with 
constant velocity 3 m/s is [g = 10 m/s2] 

 920 kg dh ,d fy¶V esa 10 vkneh vk ldrs gSA ;fn vkneh dk vkSlru nzO;eku 68 kg gSA fy¶V rFkk fy¶V 

lk¶V ds e/; ?k"kZ.k cy 6000 N gSA 3 m/s ds fu;r osx ls fy¶V dks Åij xfr djokus ds fy, eksVj dh U;wure 

'kfDr gksxh [g = 10 m/s2] 
 (1) 66000 W  (2) 63248 W   (3) 48000 W  (4) 56320 W   
Ans. (1) 
Sol. Net force on motor will be 
 Fm = [920 + 68(10)]g + 6000 
      = 22000 N 

So, required power for motor  
  Pm = mF


. v


 
       = 22000 x 3 
       = 66000 watt  
 
18. The hysteresis curve for a material is shown in the figure. Then for the material retentivity, coercivity 

and saturation magnetization respectively will be 
 ,d inkFkZ dk 'kSfFkY; oØ tks fp=k esa n'kkZ;k x;k gS rks inkFkZ dk vojks/ku] fuxzkfgrk rFkk ifjiq.kZ pqEcdRo 

Øekuqlkj gksxk 

–50 
 

1 
 

1.5 
 

H 
  

 (1) 50 A/m, 1T, 1.5 T   (2) 1.5 T, 50 A/m, 1T   
 (3) 1 T, 50 A/m, 1.5 T   (4) 50 A/m, 1.5 T, 1 T 
Ans. (3) 
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Sol.  

 

B 
 

H 
 

x 
 

z 
 

y 
  

 x = retentivity 
 y = coercivity 
 z = saturation magnetization 
 x = vojks/ku  
 y = fuxzkfgrk  
 z = ifjiw.kZ pqEcdRo 
 
19. An inductor of inductance 10 mH and a resistance of 5 is connected to a battery of 20 V at t = 0. Find 

the ratio of current in circuit at t =  to current at t = 40 sec. 
 ,d izsjd ftldh izsjdRo 10 mH rFkk ,d izfrjks/kd ftldh izfrjks/k 5gS] tks 20 V ds cSVjh tqM+k gqvk gSA t = 0 

vkSj t = 40 sec ij fo|qr ifjiFk esa fo|qr /kkjk dk vuqikr Kkr djsA 
 (1) 1.06   (2) 1.48   (3) 1.15   (4) 0.84 
Ans. (1) 

Sol. i = i0 
t

L/R1 e
 

 
  

 

  

 = 
t

0.01/520 1 e
5

 
 
 
 

 

 = 4(1 – e–500t) 
 i = 4 
 i40 = 4(1 – e–500 × 40) 

 = 
 100002

14 1
e

 
  
 
 

 = 10000
14 1

7.29
  
 

 

 
40

i
1

i
     slightly greater then one.  

 
40

i
1

i
   ls FkksM+k T;knk 
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20. Find the dimension of 
2

0

B
2

 

 
2

0

B
2

 dk vk;ke Kkr djsA 

 
 (1) ML–1 T–2  (2) ML2 T–2  (3) ML–1 T2  (4) ML–2 T–1 
Ans. (1) 

Sol. Energy density in magnetic field = 
2

0

B
2

 

 = 
 3

Force displacement

displacement

  = 
2

3
MLT .L

L


 = ML–1 T–2 

 pqEcdh; {ks=k esa ÅtkZ ?kuRo = 
2

0

B
2

 

 = 
 3
cy foLFkkiu

foLFkkiu

 = 
2

3
MLT .L

L


 = ML–1 T–2 

Numerical Value Type   (la[;kRed izdkj) 
This section contains 5 Numerical value type questions. 

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

 
21. A capacitor of 60 pF charged to 20 volt. Now battery is removed and then this capacitor is connected to 

another identical uncharged capacitor. Find heat loss in nJ. 
 60 pF ds la/kkfj=k dks 20volt ls vkosf'kr fd;k tkrk gS vc blls cSVjh dks gVkdj blds fljksa ij ,d vksj 

vukosf'kr leku la/kkfj=k dks tksM+k tkrk gS] rks Å"ek gkfu dk eku nJ eas gksxkA 
Ans. 6 
Sol.  

  
V0 = 20 V 
Heat loss Å"ek gkfu = Ui – Uf  

     = 
2

2 0
0

V1 1CV 2 C
2 2 2

  
   

   
  

     = 
2
0CV

4
 

     = 
12 2(60 10 )(20)

4

  J 

     = 6 × 10–9 J = 6 nJ 
 



 

 
 
 
 

22. When m gram of steam at 100°C is mixed with 200 gm of ice at 0°C. it results in water at 40°C. Find the 
value of m in gram . 

 (given : Latent heat of fusion (Lf) = 80 cal/gm,  Latent heat of vaporisation (Lv) = 540 cal/gm., specific 
heat of water (Cw)= 1 cal/gm/°C) 

 tc 100°C ij, m xzke Hkki dks 0°C ij 200 gm cQZ ds lkFk fefJr fd;k tkrk gSA ;fn ty dk ifj.kkeh rki 

40°C gks] rks m dk eku xzke esa Kkr dhft,A  
 (fn;k gS : xyu dh xqIr Å"ek (Lf) = 80 cal/gm,  ok"iu dh xqIr Å"ek (Lv) = 540 cal/gm., ikuh dh fof'k"V Å"ek 

(Cw) = 1 cal/gm/°C) 
Ans. 40 
Sol. Mice Lf + mice (40 – 0) Cw = msteamLv + msteam(100 – 40) Cw 
  200[80 + 40(1)] = m[540 + 60(1)] 
  200 (120) = m(600) 
      m = 40 gm 
 

23. A solid cube of side 'a' is shown in the figure. Find maximum value of 100
a
b  for which the block does 

 not topple before sliding. 

 'a' Hkqtk dk Bksl ?ku fp=k esa iznf'kZr gSA rks 100
a
b  dk vf/kdre eku Kkr dhft,] ftlds fy, CykWd fQlyus ls 

iwoZ uk iyVsA 

 a 

F 
b 

=0.4  
Ans. 50.00 

Sol. For no toppling ugha iyVus ds fy, 

 
2
amgb

2
aF 







   

 
2
ab

2
a

  

 0.2a + 0.4b  0.5a 

 0.4b  0.3a 

 b  
4
a3  

 b  0.75a (in limiting case lhekUr fLFkfr esa) 

 But it is not possible as b can maximum be equal to 0.5a  

 ijUrq ;g lEHko ugha D;ksafd b dk vf/kdre 0.5a gks ldrk gSA 

  
.maxa

b100 






 = 50.00 



 

 
 
 
 

24. Magnitude of resultant of two vectors P


 and Q


 is equal to magnitude of P


. Find the angle between Q


 
and resultant of 2P


 and Q


. 

 nks lfn'kksa P


 rFkk Q


 ds ifj.kkeh lfn'k dk ifjek.k P


 ds ifjek.k ds cjkcj gSA rks Q

 rFkk 2 P


 o Q


 ds ifj.kkeh 

lfn'kksa ds e/; dks.k gksxkA 
Ans. 90° 
Sol. 

 

 
P


P


QP



 

QP2









Q


 
 So angle between (2P Q)


 and Q


 is 90° 

 vr% (2P Q)


 rFkk Q

ds e/; dks.k 90° gSA 

 Alternate solution oSdfYid gy 
 P Q P 

 
 

 P2 + Q2 + 2PQcos = P2 

  Q + 2Pcos = 0 

  cos = Q
2P

  

   
 

 tan  = 2Psin
2Pcos Q


 

 =    [2Pcos + Q = 0] 

 
  = 90° 
 
 
25. A battery of unknown emf connected to a potentiometer has balancing length 560 cm. If a resistor of 

resistance 10 is connected in parallel with the cell the balancing length change by 60 cm. If the 

internal resistance of the cell is n
10

, the value of 'n' is  

 vKkr fo|qr okgd cy dh cSVjh ,d foHkoekih ls tqM+h gqbZ gS] ftlds fy, larqyu yEckbZ 560 cm gSA ;fn 10ds 

izfrjks/k cSVjh ds lkFk lekUrj Øe esa tksM+k tk;s rks larqyu yEckbZ 60 cm ls ifjofrZr gks tkrh gSA ;fn cSVjh dk 

vkUrfjd izfrjks/k 
n

10
gS, rks 'n' dk eku gSA 

Ans. 12 
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Sol. Let the emf of cell is  internal resistance is 'r' and potential gradient is x. 
 ekuk fd lsy dk fo|qr okgd cy , vkUrfjd izfrjks/k 'r' rFkk foHko izo.krk x gSA 
 only cell connected :   
 dsoy cSVjh tqM+h gks 
  = 560 x     ……(1)  
 After connecting the resistor  
 izfrjks/k tksM+us ds i'pkr~ 

 10
10 r



= 500x       …..(2) 

 from (1) and (2) 
 (1) rFkk (2) ls 

 560 10 500
10 r





s 

 56 = 50 + 5r 

 r = 6
5

= 1.2  

 n = 12 
  

 

E G

10
nr 

560cm 

E0 R0

  
 

E G

10
nr 

500cm 

E0 R0

10  
 
 


