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1632 

B. Sc./B. Ed. (First Year) Examination, 2019 

PHYSICS - II 

(Mathematical Background, Properties of Matter & Electromagnetic Waves) 

 

Time: Three Hours 

Maximum Marks: 40 

Instructions – 

 Attempt five questions in all, selecting at least one question from each 

unit. The answer of essay type questions should not be more than 400 

words and short answer type of questions in not more than 150 words. 

All questions carry equal marks.  

funsZ’kfunsZ’kfunsZ’kfunsZ’k & 

    izR;sd bdkbZ esa ls de&ls&de ,d,d,d,d iz’u dk p;u djrs gq,] dqy ik¡p ik¡p ik¡p ik¡p iz’uksa 

ds mŸkj nhft,A fucU/kkRed iz’u dk mŸkj vf/kdre 400400400400 'kCnksa esa vkSj 

y?kqŸkjkRed iz’u dk mŸkj vf/kdre 150150150150 'kCnksa esa fyf[k,A lHkh iz’uksa ds vad 

leku gSaA   
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UNIT – I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.1 (a) Prove that- [4] 

  fl) dhft;s& 

  ∇ × ∇ ×	A��� = grad �∇. A���		 − ∇�	A��� 
 (b) Define scalar and vector field with examples. Discuss geometric interpretation of 

 Gradient of a scalar field.  [4] 

  lfn’k {ks= rFkk vfn’k {ks= dks mnkgj.k lfgr le>kb;sA fdlh vfn’k {ks= dh xzsfM;UV dh 
 T;kferh; O;k[;k dh foospuk dhft;sA 

OR@ @ @ @ vFkokvFkokvFkokvFkok    
Q.2 (a) Prove that- [4] 

  fl) djks & 

  ∇ ∙ �A��� × B���	 = 	B��� ∙ 	 �∇ × A���		 − A��� ∙ �∇ × B���		 
 (b) State and prove Stokes’ theorem. [4] 

  LVksd izes; dk mYys[k dhft;s o bls fl) dhft;sA 

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

Q.3 (a) Prove that for a rectangular beam, the bending moment is- [5] 

  G = ����

���
  

  Where symbols have their usual meaning. 

  fl) dhft;s dh vk;rkdkj n.M ds fy, cadu vk?kw.kZ& 

  G = ����

���
 

  tgk¡ ladsrksa ds vius izpfyr vFkZ gSaA 
 (b) Why Girders are kept in the shape of English alphabet I?  [3] 

  xMZj dk vkdkj vaxzsth ds v{kj I dh vkd̀fr dk D;ksa j[kk tkrk gS\ 

OR@ @ @ @ vFkokvFkokvFkokvFkok    
Q.4 (a) Prove that Poisson value for homogeneous, Isotropic matter is in between                  

 -1 to 0.5. [4] 

  Both value are limiting value of σ. 

  fl) djks dh fdlh lekaxh] lenSf’kd inkFkZ ds fy, σ ¼Iokblks vuqikr½ dk eku &1 ls 0-5 

ds e/; gks ldrk gSA 

  ;s nksuks eku σ ds lhekUr eku gSaA 

 (b) Define elasticity and give one example of approx. total elastic solid. [1+1=2] 

  izR;kLFkk dks ifjHkkf"kr djks o ,d yxHkx iw.kZ izR;kLFk Bksl inkFkZ dk uke fy[kksA 
 (c) Define modulus of Rigidity. [2] 

  vi:i.k xq.kkad dks le>kvksA 
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UNIT – III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.5 (a) Write Stokes’ law and discuss terminal velocity of a metallic ball, moving through 

 a fluid in cylindrical container. [5] 

  LVksd dk fu;e fyf[k;s rFkk csyukdj vkdf̀r ds /kkjd esa fo|eku rjy esa ls ,d /kkrq ds NjsZ 

  ds xeu ds vfUre osx dh foospuk dhft;sA 

 (b) Calculate the work done in blowing a soap bubble from a radius of 20cm to 30cm.

 (S.T. = 25×10-3 N/m) [3] 

  lkcqu ds ,d cqy&cqys dh f=T;k 20 lseh- ls 30 lseh- c<+kus esa fd;s x;s dk;Z dk eku Kkr 

  dhft;sA (S.T. = 25×10-3 N/m) 

OR@ @ @ @ vFkokvFkokvFkokvFkok    

Q.6 Write short notes- (any four) [2+2+2+2=8] 

 (i) Poiseuille’s law 

 (ii) Reynolds number 

 (iii) Equation of continuity 

 (iv) Surface tension and surface energy 

 (v) Wetting 

 (i) IokbZty dk fu;e 

 (ii) jsukWYM~l la[;k 

 (iii) lkrR; lehdj.k 

 (iv) i`"B ruko ,oa i"̀B ÅtkZ 

 (v) osfVax 

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

Q.7 (a) What is meant by displacement current? [2+2+4=8] 

  foLFkkiu /kkjk dk D;k vFkZ gS\ 

 (b) Write four Maxwell’s equation. 

  esDlosy dh pkjksa lehdj.k fy[kksA 

 (c) State Lenz’s law and show that it follows law of conservation of energy. 

  ysUt ds fu;e dk dFku fy[kks rFkk n’kkZb;s fd ;g ÅtkZ laj{k.k ds fu;e dk ikyu djrk 

gSaaA 

OR@ @ @ @ vFkokvFkokvFkokvFkok    
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Q.8 (a) Describe Rayleigh’s method of measurement of self-inductance. [4] 

  Lo&iszjdRo ds ekiu dh jSys fof/k dk o.kZu dhft;sA 
 (b) What is mutual inductance? Prove that for a transformer mutual inductance is 

  M = �L�L� 

  Where L1 and L2 are self-inductance of primary and secondary coils. [4] 

  vU;ksU; izsj.k D;k gS\ fl) dhft;s fd ,d VªkalQkseZj ds fy, vU;ksU; izsj.k xq.kkad& 

  M = �L�L� 
  tgk¡ L1 vkSj L2 izkFkfed vkSj f}rh;d dq.Mfy;ksa ds Loizsj.k xq.kkad gSaA 

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

Q.9 (a) What do you understand by plane polarized wave? Derive an expression for 

 pointing vector and energy density. [4] 

  lery /kzqfor rjax ls vki D;k le>rs gSa\ ikWbfUVx lfn’k ,oa ÅtkZ ?kuRo ds fy, O;atd 
O;qRiUu dhft;sA 

 (b) Write two properties of Electro-magnetic waves. [2] 

  fo|qr pqEcdh; rjaxksa dh dksbZ nks fo’ks"krk fy[kksA 
 (a) Write short note on Faraday Effect. [2] 

  QjkMs izHkko ij y?kq fVIi.kh fy[kksA 

OR@ @ @ @ vFkokvFkokvFkokvFkok    
Q.10 (a) Discuss reflection and refraction of plane Electromagnetic wave at a plane 

 dielectric surface. What is Snell’s law? [4+1=5] 

  lery fo|qr pqEcdh; rjaxksa dk lery ijkoS|qr lrg ds ijkorZu ,oa viorZu dh foospuk 
dhft;sA 

  LuSy fu;e D;k gS\ 

 (b) A plane electromagnetic wave in vacuum is given by-  [3] 

  Ex = Ey = 0 and 

  Ez = E0 sin (2π × 104 t - 0.1πx) 

  Write its wavelength, polarization state, propagation constant, magnetic field and 

average intensity. 

  ,d lery fo|qr&pqEcdh; rjax 

  Ex = Ey = 0 vkSj 

  Ez = E0 sin (2π × 104 t - 0.1πx) 

  ds fy, rjaxnS/;Z] /kzqo.k fLFkfr] lapj.k fu;rkad] pqEcdh; {ks= ,oa ek/;e rhozrk Hkh fyf[k;sA 

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


