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B.SC. FIRST YEAR EXAMINATION, 2019 

PHYSICS 

Paper – III 

ELECTRICITY AND MAGNETISM  

Time: Three Hours 

Maximum Marks: 50 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 10] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 25] 

Answer five questions (200 words each). 

Selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 200 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 15] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nks iz’unks iz’unks iz’unks iz’u dhft,A izR;sd iz’u dk mŸkj 300 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M& v& v& v& v 

Q.1 (i) Define Coulomb’s Law. 

  dwykWe ds fu;e dks ifjHkkf"kr dhft,A 

 (ii) Define electric dipole moment. 

 fo|qr f}/kqzo vk?kw.kZ dks ifjHkkf"kr dhft,A 

 (iii) What is the relation between dielectric constant and electric susceptibility? 

  ijkoS|qrkad ,oa fo|qr izof̀Ùk ds e/; D;k lECkU/k gS\ 

 (iv) Give differential form of Ampere’s Law. 

  ,fEi;j ds fu;e dk vody Lo:i ifjHkkf"kr dhft,A 

 (v) Define dark current. 

  vfnIr /kkjk dks ifjHkkf"kr dhft,A 

 (vi) What is the difference between ohmic and non-ohmic circuits? 

  vksfãd rFkk vvksfãd ifjiFkksa esa D;k vUrj gksrk gS\ 

 (vii) Define mutual inductance.  

  vU;ksU; izsjdRo dks ifjHkkf"kr dhft,A 

 (viii) What is the relation between Q-factor, resonant frequency and band width? 

  Q&xq.kkad] vuquknh vkòfÙk ,oa cS.M pkSM+kbZ esa D;k lEcU/k gS\ 

 (ix) Define moving coil B.G. 

  py dq.Myh B-G- dks ifjHkkf"kr dhft,A 

 (x) Define Charge Sensitivity. 

  vkos'k lqxzkfgrk dks ifjHkkf"kr dhft,A 

PART – B @ @ @ @ [k.M[k.M[k.M[k.M& & & & cccc    

UNIT –I@ @ @ @ bdkbZbdkbZbdkbZbdkbZ    – I 

Q.2 Derive the expression for translatory force experienced by a dipole in a non-uniform 

electric field.  [5] 

 vleku fo|qr {ks= esa j[ks f}/kqzo }kjk vuqHko fd;s x;s LFkkukUrjh; cy ds fy, O;atd O;qRiUu 

dhft,A 
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Q.3 Derive the expression for electrical potential energy for a system of n point charges. [5] 

 n fcUnq vkos’kksa ds ,d fudk; ds fy, fo|qr foHko ÅtkZ dk O;atd O;qRiUu dhft,A 

UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 Derive the expression for the capacitance of  a  capacitor  partially filled  with a 

dielectric.  [5] 

 ijkoS|qr ls vkaf’kd :i ls Hkjs ,d la/kkfj= dh /kkfjrk ds fy, O;atd O;qRiUUk dhft,A   

Q.5 Using Biot-Savart law, find the magnetic induction B��⃗  along the axis of current carrying 

circular coil.  [5] 

 ck;ks&lkoVZ fu;e ds mi;ksx ls ,d /kkjkokgh o`Ùkkdkj dq.Myh ds v{k ds vuqfn’k pqEcdh; izsj.k B��⃗  

dks Kkr dhft,A 

UNIT –III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Define current density. Establish the equation of continuity for time varying                

fields.  [1+4=5] 

 /kkjk ?kUkRo dks ifjHkkf"kr dhft,A le; ifjorhZ {ks=ksa ds fy, lkUrR; lehdj.k LFkkfir dhft,A 

Q.7 The resistance of conductor is 5Ω at 50°C and 10Ω at 100°C. Calculate the mean 

temperature coefficient of resistance of the material. Find the resistance of the conductor 

at 0°C.  [3+2=5] 

 ,d pkyd dk izfrjks/k 50°C ij 5Ω  rFkk 100°C ij 10Ω gSA inkFkZ ds izfrjks/k ds ek/; rki 

xq.kkad dh x.kuk djksA lkFk gh 0°C ij pkyd dk izfrjks/k Kkr djksA 

UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 Describe AC Bridge and find out its condition when it is balanced.  [2+3=5] 

 ,d izR;korhZ /kkjk lsrq dk o.kZu dhft, rFkk blds lUrqyu dk izfrcU/k Kkr dhft,A 

Q.9 For a parallel LCR circuit derive the expressions for its resonant frequency and resonant 

impedance.  [3+2=5] 

 ,d lekUrj LCR ifjiFk ds fy, vuquknh vkof̀Ùk ,oa vuquknh izfrck/kk ds O;atd O;qRiUUk dhft,A 

UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 Describe the method of measuring the mutual inductance between two coils using 

Carey-Foster bridge.  [5] 

 nks dq.Mfy;ksa ds e/; vu;ksU; izsjdRo Kkr djus dh dsjh&QksLVj lsrq dh fof/k dk o.kZu dhft,A 
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Q.11 Describe the method of measuring the magnetic field using search coil and B.G. [5] 

 izk{ksfid /kkjkekih rFkk vUos"kh dq.Myh dk mi;ksx dj pqEcdh; {ks= Kkr djus dh fof/k dk o.kZu 

dhft,A 

PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll 

Q.12 (a) Derive Poisson’s and Laplace’s equation.   [2+2=4] 

   Ioklks rFkk ykIykl ds lehdj.k O;qRiUu dhft,A 

 (b) Derive the expression of pressure on the surface of a charged conductor.  [3½] 

  vkosf'kr pkyd ds i`"B ij nkc ds fy, O;atd O;qRiUu dhft,A 

Q.13 (a) Establish a relation between three vectors E���⃗ , D��⃗  and P���⃗ .  [3½] 

  rhu lfn’kksa E��⃗  ] D��⃗  rFkk P��⃗  ds e/; lEcU/k LFkkfir dhft,A 

 (b) Derive an expression for orbital magnetic moment of an atom.  [4] 

  ,d ijek.kq ds fy, d{kh; pqEcdh; vk?kw.kZ dk O;atd O;qRiUUk dhft,A 

Q.14 (a) Discuss growth and decay of current in RC-Circuit.  [2½+2=4½] 

  RC&ifjiFk esa /kkjk òf) ,oa {k; dh foospuk dhft,A 

 (b) Define thermoelectric effect, thermoelectric current and thermo e.m.f.  

  [1+1+1=3] 

  rki fo|qr izHkko] rki fo|qr /kkjk rFkk rki fo|qr okgd cy dks ifjHkkf"kr dhft,A 

Q.15 What do you mean by a coupled circuit? Which type of coupling is used in a 

transformer? Explain when secondary coil of the transformer is opened and short- 

circuit.  [1½+1+2½+2½=7½] 

 ,d ;qfXer ifjiFk D;k gksrk gS\ VªkalQkeZj esa fdl izdkj ds ;qXeu dk mi;ksx fd;k tkrk gS\ 

le>kb, tc VªkalQkeZj dh f}rh;d dq.Myh [kqyh rFkk y?kqifFkr gksA 

Q.16 (a) Explain experimental determination of logarithmic decrement. [3½]   

  y?kqx.kdh; vi{k; ds izk;ksfxd fu/kkZj.k dh O;k[;k dhft,A 

 (b) A condensor of capacity 0.1 µF is fully charged and then discharged through a 

resistance of 10MΩ, after how much time the charge of the condensor become half 

of its maximum?  [4] 

 /kkfjrk 0-1µF ds ,d la/kkfj= dks iw.kZr% vkosf’kr fd;k tkrk gS rFkk fQj bls 10MΩ ds ,d 
izfrjks/k }kjk fujkosf’kr fd;k tkrk gSA fdrus le; i'pkr~ la/kkfj= dk vkos’k blds vf/kdre 
dk vk/kk gks tkrk gS\ 

----------------------------------------- 


