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1230 

I YEAR (T.D.C.) SCIENCE EXAMINATION, 2018 

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 (250 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 250 '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) Does the potential function 2z 2y  -  x2 θ
22 +=  satisfy Laplace’s equation? 

  D;k foHko ikyu  2z 2y  -  x2 θ
22 +=  ykIykl lehdj.k dks larq"V djrk gS\ 

 (ii) Draw a diagram of equipotential surface that is produced by a point charge. 

  ,d fcUnq vkos’k }kjk mRiUu lefoHko i`"B dks fp= }kjk n’kkZb,A     

 (iii) Write two examples of non-polar molecules. 

  nks v/kqzoh; v.kqvksa ds mnkgj.k fyf[k,A 

 (iv) Give the relationship between dielectric constant and electrical susceptibility. 

  ijkoS|qrkad ,oa fo|qr izof̀Ùk ds e/; lEcU/k LFkkfir dhft,A 

 (v) If C = 10 µ F and R = 10M Ω, calculate time constant. 

  ;fn C = 10 µ F rFkk R = 10M Ω, gS rks le; fu;rkad dh x.kuk dhft,A 

 (vi) Define thermoelectric effect. 

  rki fo|qr /kkjk dks ifjHkkf"kr dhft,A 

 (vii) Define power factor. 

  'kfDr xq.kkad dks ifjHkkf"kr dhft,A 

 (viii) Define self induction. 

  Loizsj.k dks ifjHkkf"kr dhft,A 

 (ix) Define charge sensitivity. 

  vkos’k lqxzkfgrk dks ifjHkkf"kr dhft,A 

 (x) Define logarithmic decrement. 

  y?kqx.kdh; vi{k; dks ifjHkkf"kr dhft,A  

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

UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.2 Find the potential and field at a point due to a dipole.  [3+2=5] 

 ,d f}/kqzo ds dkj.k fdlh fcUnq ij foHko rFkk {ks= ds eku Kkr dhft,A      

Q.3 State and prove uniqueness theorem. [2+3=5] 

 vf}fr;rk izes; dk dFku nsrs gq, fl) dhft,A 
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UNIT –II@@@@    bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 Derive Clausius – Mossotti equation. [5] 

 DykWlh;l & ekslksVh lehdj.k O;qRiUu dhft,A  

Q.5 Use Ampere’s law to find the magnetic induction B
r

 due to a long solenoid. [5] 

 ,Eih;j ds fu;e dk mi;ksx djrs gq, ,d yEch ifjukfydk ds dkj.k pqEcdh; izsj.k B
r
 

Kkr dhft,A  

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

Q.6 Derive a formula for electrical resistivity on the basis of electron theory of a 

conductor. [5] 

 bysDVªkWu fl)kUr ds vk/kkj ij fdlh pkyd dh fo|qr izfrjks/kdrk dk lw= O;qRiUu 

dhft,A 

Q.7 Study rise and decay of current in LR-circuit.  [2½+2½=5] 

 LR- ifjiFk esa /kkjk o`f) ,oa {k; dk v/;;u dhft,A 

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

Q.8 Describe Anderson bridge method for measuring self inductance of a coil. [5] 

 ,d dq.Myh dk LoizsjdRo Kkr djus ds fy, ,.Mjlu lsrq fof/k dk o.kZu dhft,A 

Q.9 Show that the impedance of a primary circuit is modified when it is inductively 

coupled with a secondary circuit.  [5] 

 iznf’kZr djks fd tc ,d izkFkfed ifjiFk fdlh f}rh;d ifjiFk ls iszjf.kd :i ls ;fqXer 

fd;k tkrk gS rks mldh izfrck/kk ifjofrZr gks tkrh gSA 

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

Q.10 Describe a method for the measurement of small resistance using Kelvin’s double 

bridge. [5] 

 dsfYou f} lsrq ds mi;ksx ls vYi izfrjks/k ds ekiu dh fof/k dk o.kZu dhft,A 

Q.11 Describe a method for the measurement of a high resistance by leakage method 

using B.G. [5] 

 iz{ksi /kkjkekih ds mi;ksx ls {kj.k fof/k }kjk mPp izfrjks/k ds ekiu dh fof/k dk o.kZu 

dhft,A 
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PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll 

Q.12 (a)  Derive differential form of Gauss’s law.         [3½] 

  xkml ds fu;e dk vody Lo:i O;qRiUu dhft,A 

 (b) Derive on expression of torque on a dipole in uniform electric field.        [4] 

  ,d leku fo|qr {ks= esa j[ks f}/kzqo ij cy vk?kw.kZ dk O;atd O;qRiUu dhft,A 

Q.13 (a) Derive an expression of electric field inside a polarized sphere.           [4] 

  ,d /kqzfor xksys ds vUnj fo|qr {ks= ds O;atd dks O;qRiUu dhft,A 

 (b) How a current loop behaves as a magnetic dipole.        [3½] 

  ,d /kkjk ywi fdl izdkj pqEcdh; f}/kqzo dh rjg O;ogkj djrk gSA 

Q.14 (a) Explain electrical shielding.         [3½]  

  fo|qr ifjj{k.k dks le>kb,A  

 (b) Discuss integrating circuit.           [4] 

  lekdyuh; ifjiFk dh foospuk dhft,A 

Q.15 Discuss the resonance condition for a series LCR circuit. Derive a formula for its 

resonant frequency and resonant impedance. [4½+1½+1½=7½] 

 Js.khØe LCR ifjiFk dh vuqukn voLFkk dh foospuk dhft,A bldh vuquknh vko`fÙk ,oa 

vuquknh izfrck/kk ds fy, lw= O;qRiUu dhft,A 

Q.16 Discuss the construction and principle of a ballistic galvanometer. Derive a relation 

between its charge sensitivity and current sensitivity. [5+2½=7½] 

 ,d iz{ksi /kkjkekih dh cukoV ,oa fl)kUr dh foospuk dhft,A bldh vkos’k lqxzkfgrk ,oa 

/kkjk lqxzkfgrk ds e/; lEcU/k O;qRiUu dhft,A  

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


