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1. Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 20 × 2 = 40 

 Answer any two questions : 

a) i) a]◊[˝\ˆ[˝ Tˆ_ [˝_„Tˆ Eı› Â[˝ÁMıÁÃ^ ? a]◊[˝\ˆ[˝ Tˆ„_Ã[˝ È[˝◊`rÙÓ ◊_F«X * 2 + 2 

  What is equipotential surface ? Write down characteristics of equipotential 
surface. 

 ii) ◊ÿöˆÃ[˝ Tˆ◊QÕˆd Âl˘‰y GÁ=a-AÃ[˝ a…y ◊[˝[˝ Tˆ EıÃ[˝”X A[˝e GÁ=a a…‰yÃ[˝ %[˝Eı_X GPˆX◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * 

    3 + 3 
  Explain Gauss’s law for electrostatic and establish differential form of Gauss’s 

law. 

 iii) GÁ=„aÃ[˝ a…y Y“„Ã^ÁG Eı„Ã[˝ a«b]\ˆÁ„[˝ %Á◊c˜Tˆ ÂGÁ_„EıÃ[˝ [˝Ác˜O„Ã[˝ C ◊\ˆTˆ„Ã[˝Ã[˝ ◊[˝≥V«„Tˆ Tˆ◊QÕˆd„l˘y ◊XSÔÃ^ 

EıÃ[˝”X * 5 

  Applying Gauss’s law, determine the electric field of a uniformly charged 
sphere at a point outside and inside the sphere. 

 iv) Â[˝_XÁEıÁÃ[˝ W˝ÁÃ[˝„EıÃ[˝ W˝ÁÃ[˝Eı„±ºˆÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X *  5 

  Derive expression for capacitance of a cylindrical capacitor. 

b) i) %ÓÁ◊+Ã^Á„Ã[˝Ã[˝ %Á[˝TˆXfi a…‰yÃ[˝ a]ÁEı_ C %[˝Eı_ Ã[˝÷Y◊ªRÙO ◊X]ÔÁS EıÃ[˝”X *  6 

  Establish integral and differential forms of Ampere’s circuital law. 

 ii) Tˆ◊QÕˆd ÊªJÙÏ∂ëˆEı Âl˘y aey‘Á‹ôˆ [˝Á„Ã^Á-aÁ\ˆÁTˆ¤ a…y◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X * Ac˜O a…y [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ a›◊]Tˆ ÈV„HÔÓÃ[˝ 

aÃ[˝_ÍÃ[˝◊FEı Y“[˝Á„c˜Ã[˝ •ÁÃ[˝Á =dY~ ÊªJÙÏ∂ëˆEı Y“Á[˝_Ó ◊XSÔÃ^ EıÃ[˝”X * =N˛ Ã[˝Á◊`]Á_ÁÃ[˝ aÁc˜Á„^Ó %a›] 

ÈV„HÔÓÃ[˝ aÃ[˝_ÍÃ[˝◊FEı Y“[˝Á„c˜Ã[˝ LXÓ ÊªJÙÏ∂ëˆEı Âl˘‰yÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 2 + 4 + 2 

  State Biot-Savart’s law regarding magnetic effect of current. Find the 
expression for magnetic field produced by a straight conductor of finite length. 
Hence find the expression for magnetic field due to an infinite long straight 
conductor. 

 iii) Â]Ã[˝”EıÃ[˝S Â\ˆkÙÃ[˝ )(
→
p  [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ ? `…XÓÁá˚„_ Tˆ◊QÕˆd„l˘y-AÃ[˝ `◊N˛ HX„±ºˆÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ 

EıÃ[˝”X * 2 + 4 

  What is polarization vector )(
→
p  ? Derive expression of energy density for an 

electric field. 

c) i) %Á„_ÁEı TˆÃ[˝„ÜÃ[˝ %G–G]X aey‘Á‹ôˆ c˜Ác˜O„GXaÀ-AÃ[˝ X›◊Tˆ ◊[˝[˝ Tˆ EıÃ[˝”X * Ac˜O X›◊TˆÃ[˝ aÁc˜Á„^Ó %Á„_Á„EıÃ[˝ 

Y“◊TˆZı_X C Y“◊TˆaÃ[˝S a…ym◊_ Y“◊TˆúˆÁ EıÃ[˝”X * 2 + 4 + 4 

  State Huygens principle regarding propagation of light. Using this principle 
establish laws of reflection and refraction of light. 

 ii) a]ÁX l˘]TˆÁ a+~ V«◊ªRÙO È[˝V«Ó◊TˆEı [˝Á◊Tˆ„Eı YÁ`ÁYÁ◊` Y“#ï◊_Tˆ EıÃ[˝„_ H„Ã[˝Ã[˝ ÂVCÃ^Á„_ [˝Ó◊TˆªJÙÁÃ[˝ Y◊ªRÙO 

G◊PˆTˆ c˜Ã^ XÁ ÂEıX [˝ÓÁFÓÁ EıÃ[˝”X * 3 

  Two electric bulbs of equal intensity can never produce interference fringes on 
the wall of a room. Explain. 
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 iii) c˜OÃ^e ^«GΩYÁTˆ YÃ[˝›l˘ÁÃ[˝ ÂEıÁ„XÁ AEı◊ªRÙO ◊ÿ⁄ˆªRÙO ÂU„Eı ◊XGÔTˆ %Á„_Á„EıÃ[˝ Y„U AEı◊ªRÙO YÁTˆ_Á ÿëˆ¨K˜ YÁTˆ 

Ã[˝ÁF„_ ◊Z–ıtm◊_ %Á„GÃ[˝ %[˝ÿöˆÁX ÂU„Eı a„Ã[˝ ^ÁÃ^ ÂEıX ? 3 

  In Young double slit experiment if a thin transparent film is introduced in one 
of the path of rays, the position of the interference pattern is displaced from its 
original position. Why ? 

 iv) %Á„_ÁÃ[˝ a]Á[˝Tˆ¤X [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ ? O-Ã[˝◊`Ω  C E-Ã[˝◊`Ω-AÃ[˝ ]„W˝Ó YÁUÔEıÓ ◊_F«X * 1 + 3 

  What is polarization of light ? Write down differences between O-rays and      
E-rays. 

d) i) EıÁÃ[˝`„ZıÃ[˝ Â\ˆÁ‰∑RÙOL C Y“[˝Ác˜ a…yV«◊ªRÙO ◊[˝[˝ Tˆ C [˝ÓÁFÓÁ EıÃ[˝”X * 3 + 3 

  State and explain Kirchhoff’s current and voltage law. 

 ii) ◊ÿöˆÃ[˝ Y“[˝Á„c˜Ã[˝ Âl˘‰y EıÁÃ[˝`„ZıÃ[˝ a…ym◊_ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ ßc˜OªRÙO‰∫RÙOÁX [˝–›„LÃ[˝ aÁ]Ó %[˝ÿöˆÁÃ[˝ `Tˆ¤ Y“◊TˆúˆÁ 

EıÃ[˝”X *  4 

  Using the Kirchhoff’s laws determine the equilibrium condition of Wheatstone 
bridge circuit. 

 iii) AEı◊ªRÙO L-R Ê`“◊S [˝Tˆ¤X› %·¯X Eı„Ã[˝, [˝Tˆ¤X›Ã[˝ Â]ÁªRÙO Y“◊Tˆ[˝μ˘EıTˆÁ C Tˆ◊QÕˆd Y“[˝Á„c˜Ã[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ 

EıÃ[˝”X * 6 

  Draw an L-R series circuit, derive the expression for total impedance and 
current of the circuit. 

 iv) L-R Ê`“◊S [˝Tˆ¤X›„Tˆ `◊N˛ %YªJÙÃ^ c˜Á„Ã[˝Ã[˝ GQÕˆ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X *  4 

  For an L-R series circuit derive expression of power dissipation rate. 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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2. Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 12 × 3 = 36 

 Answer any three questions : 

a) i) %Á„Yl˘Eı›Ã^ Â[˝G ae„^ÁL„XÃ[˝ a…y◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X A[˝e AÃ[˝ ÂU„Eı %Á]Á„VÃ[˝ aÁ„Y„l˘ %Á„_ÁÃ[˝ G◊Tˆ„Tˆ 

ªJÙ_]ÁX ÂEıÁ„XÁ ◊X„V¤` Tˆ„‹óˆ AEıc˜O %◊\ˆ]«„F ◊XGÔTˆ AEı◊ªRÙO ÂZıÁªRÙO„XÃ[˝ G◊Tˆ„[˝G %Á]Ã[˝Á EıTˆ ÂVF[˝ TˆÁ ◊XSÔÃ^ 

EıÃ[˝”X *  6 + 2 
  Establish the relativistic laws of addition of velocities. Hence find out what we 

will observe to be the velocity of a photon emitted in the same direction in 
which an inertial frame moves with the velocity of light with respect to us. 

 ii) LQÕˆ±ºˆ›Ã^ ◊X„V¤` Tˆ‹óˆ C %LQÕˆ±ºˆ›Ã^ ◊X„V¤` Tˆ„‹óˆÃ[˝ ]„W˝Ó YÁUÔEıÓ ◊_F«X * a]Ã^ aÁ„Yl˘ C a]Ã^ ◊XÃ[˝„Yl˘ 

Ê`“Á◊QˆeGÁÃ[˝ a]›EıÃ[˝S ◊_F«X * 2 + 2 
  Write down difference between inertial and non-inertial frame of reference. 

Write down time dependent and time independent Schrödinger wave equation. 

b) i) ◊Qˆ-]Ã[˝GÓÁ„XÃ[˝ =YYÁVÓ ◊_F«X A[˝e aTˆÓ aÁÃ[˝S›-AÃ[˝ aÁc˜Á„^Ó AÃ[˝ aTˆÓTˆÁ ^ÁªJÙÁc˜O EıÃ[˝”X * 2 + 3 
  Write down De Morgan’s theorem and verify its with help of truth table. 

 ii) ◊[˝–L [˝Tˆ¤X›Ã[˝ Y…SÔ TˆÃ[˝Ü AEı]…F›EıÃ[˝„SÃ[˝ [˝Ó[˝ÿöˆÁ ◊ªJÙyac˜ [˝ÓÁFÓÁ EıÃ[˝”X * P-N a◊μ˘ QˆÁ„Ã^Á„Qˆ ◊Xf„`◊bTˆ 

%á˚_ [˝_„Tˆ Eı› Â[˝ÁMıÁÃ^ ? 5 + 2 
  Explain with diagram the bridge rectification of a full wave. What is depletion 

region of P-N junction diode ? 

c) i) Tˆ◊QÕˆd ◊•„]Ã[˝” C Tˆ◊QÕˆd ◊•„]Ã[˝” }Á]Eı [˝_„Tˆ Eı› Â[˝ÁMıÁÃ^ ? Tˆ◊QÕˆd ◊•„]Ã[˝”Ã[˝ LXÓ Â^ ÂEıÁ„XÁ ◊[˝≥V«„Tˆ 

Tˆ◊QÕˆd Âl˘y Y“Á[˝_Ó-AÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X *  3 + 6 
  What is electric dipole and electric dipole moment ? Find expression for field 

intensity at any point due to a electric dipole. 

 ii) Tˆ◊QÕˆd„l˘y 
→
E  C Tˆ◊QÕˆd ◊[˝\ˆ[˝ V-AÃ[˝ ]„W˝Ó a+„EÔıÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 3 

  Establish expression of relationship between electric field 
→
E  and electric 

potential V. 

d) i) Â[˝Á„Ã[˝Ã[˝ YÁÃ[˝]ÁS◊[˝Eı Y“◊TˆÃ[˝÷„Y ÿöˆÁÃ^› Eıl˘Y„U c˜O„_EıÆœÙ„XÃ[˝ `◊N˛Ã[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * Â[˝ÁcÀ˜Ã[˝ 

ÂEıÁÃ^Á≥RÙOÁ] `Tˆ¤ ÂU„Eı ◊Qˆ-[˝–G◊_Ã[˝ Y“Eıî Y“◊TˆúˆÁ EıÃ[˝”X * 5 + 3 
  Find energy expression of electron in an orbit from Bohr’s atomic model. 

Establish De-Broglie hypothesis from Bohr’s quantum condition. 

 ii) YÁ=◊_Ã[˝ [˝L¤X X›◊Tˆ [˝ÓÁFÓÁ EıÃ[˝”X * 250 eV  G◊Tˆ`◊N˛Ã[˝ c˜O„_EıÆœÙ„XÃ[˝ ◊Qˆ-[˝–G◊_Ã[˝ TˆÃ[˝ÜÍVHÔÓ EıTˆ ? 
   2 + 2 
  Explain Pauli’s exclusive principle. What is De-Broglie wavelength of an 

electron having energy 250 eV ? 

e) i) X›‰ªJÙÃ[˝ [˝«◊_Ã^ÁX Ã[˝Á◊`]Á_Ám◊_ Y“]ÁS EıÃ[˝”X  f 2 + 2 + 2 

  x) ACBABCACBA +=++  

  y) 0=++ BAABA  

  z) ( A + B ) ( B + C ) = B + CA. 
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  Prove the following Boolean expressions : 
  x) ACBABCACBA +=++  

  y) 0=++ BAABA  

  z) ( A + B ) ( B + C ) = B + CA. 

 ii) £W˝«]Áy NAND ÂGªRÙO [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ XOR ÂGªRÙO [˝Ó[˝c˜ÁÃ[˝ EıÃ[˝”X C [˝«◊_Ã^ÁX Ã[˝Á◊`]Á_Á ◊_„F aTˆÓaÁÃ[˝S› 

ÈTˆÃ[˝› EıÃ[˝”X * 3 + 3 
  Construct XOR gate using only NAND gate and make truth table writing its 

Boolean expression. 

f) i) V«◊ªRÙO =Y◊Ã[˝Y◊TˆTˆ TˆÃ[˝„ÜÃ[˝ Ã[˝Á◊`]Á_Á 

  
)1(

1 )( αω
ψ

+
=

tiaet    A[˝e 

  
)2(

2 )(
αω

ψ
+

=
ti

bet . 

  A„VÃ[˝ _◊ï˘ ◊[˝ÿôˆÁÃ[˝ C _◊ï˘Ã[˝ V`ÁÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X *  6 

  Expression for two interfering waves are  
)1(

1 )( αω
ψ

+
=

tiaet   and 

  
)2(

2 )(
αω

ψ
+

=
ti

bet . 

  Find the resultant amplitude and phase. 

 ii) %Á„_ÁEı Tˆ◊QÕˆd ◊y‘Ã^Á„Eı ÂEıÁÃ^Á≥RÙOÁ] Tˆ„√º¯Ã[˝ aÁc˜Á„^Ó ◊Eı\ˆÁ„[˝ [˝ÓÁFÓÁ EıÃ[˝Á ^ÁÃ^ * 6 
  How can photo electric effect be explained in the light of Quantum theory ? 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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3. Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 6 × 4 = 24 

 Answer any four questions :  

a) ÂVFÁX Â^ ◊[˝b] Tˆ◊QÕˆd„l˘‰y AEı◊ªRÙO Tˆ◊QÕˆd ◊•„]Ã[˝”Ã[˝ =YÃ[˝ _◊ï˘ [˝_ 
→→→→

∇= EPF ).( , Â^FÁ„X 
→
P  C  

→
E  

c˜_ ^UÁy‘„] Tˆ◊QÕˆd ◊•„]Ã[˝” }Á]Eı C Tˆ◊QÕˆd„l˘y * 6 

 Show that force on an electric dipole in a non-uniform electric field  
→→→→

∇= EPF ).( , 

where  
→
P  and  

→
E  are electric dipole moment electric field respectively. 

b) ◊a„[˝Eı ◊y‘Ã^Á C ÂY_◊ªRÙOÃ^ÁÃ[˝ [˝ÓÁFÓÁ EıÃ[˝”X *  3 + 3 

 Explain Seebeck effect and Peltier effect. 

c) Tˆ◊QÕˆd ªJ«Ù∂ëˆEı›Ã^ %Á„[˝` a+„EÔı ZıÓÁÃ[˝Á„QˆÃ[˝ a…yÁ[˝◊_ C Â_„tÃ[˝ a…y ◊[˝[˝ Tˆ EıÃ[˝”X * Â_„tÃ[˝ a…y ◊Eı\ˆÁ„[˝ `◊N˛ 

aeÃ[˝l˘S a…y Â]„X ªJÙ„_ TˆÁ [˝«◊Mı„^ ◊_F«X * 4 + 2 

 State Faraday’s and Lenz’s laws of electromagnetic induction. Explain how Lenz’s 
obey law of conservation of energy. 

d) ◊[˝ªRÙOÁ [˝SÔÁ_› Eı› ? YÁ=◊_Ã[˝ ◊X=◊ÆœÙ„XÁ Y“Eıî •ÁÃ[˝Á ◊Eı\ˆÁ„[˝ ◊[˝ªRÙOÁ [˝SÔÁ_› [˝ÓÁFÓÁ EıÃ[˝Á ^ÁÃ^ * 2 + 4 

 What is Beta spectrum ? Explain spectrum with the help of Pauli’s neutrino 
hypothesis. 

e) ÂVFÁX Â^  
β

β
α

+
=

1
, Â^FÁ„X α C β c˜_ ◊ÿöˆÃ[˝ Y“[˝Á„c˜Ã[˝ ◊[˝[˝W˝ÔXÁ·¯ * aÁc˜O◊XÃ^ Y“TˆÓÁ[˝Tˆfi Y“[˝Á„c˜Ã[˝ GQÕˆ ]ÁX 

◊XSÔÃ^ EıÃ[˝”X * 3 + 3 

 Show that  
β

β
α

+
=

1
,  where α and β are the d.c. current gain coefficient. Find 

average value of sinusoidal alternating current. 

f) TˆÁdl˘◊SEı ÂTˆL◊ïòıÃ^ C V›HÔÿöˆÁÃ^› ÂTˆL◊ïòıÃ^ aÁ]Ó [˝ÓÁFÓÁ EıÃ[˝”X * ÂTˆL◊ÿóˆÃ^ ◊[˝◊EıÃ[˝„SÃ[˝ GQÕˆ %ÁÃ^« C \ˆÁI¯X 

W˝–”[˝„EıÃ[˝ ]„W˝Ó a+EÔı Y“◊TˆúˆÁ EıÃ[˝”X * 3 + 3 

 Explain transient radioactive equilibrium and secular radioactive equilibrium. 
Establish the relation between average life and decay constant of radioactive 
radiations. 

g) Ê`“◊S C a]Á‹ôˆÃ[˝Á_ a][˝Á„Ã^ ^«N˛ V«◊ªRÙO %Á„[˝`„EıÃ[˝ T«ˆ_Ó %Á„[˝`Á·¯ ◊XSÔÃ^ EıÃ[˝”X *  3 + 3 

 Find out equilibrium inductance of two inductor connected in series and parallel. 

h) ◊X=ªRÙO„XÃ[˝ G◊Tˆ a…ym◊_Ã[˝ aXÁTˆX [˝Á GÓÁ◊_◊_CÃ[˝ Ã[˝÷YÁ‹ôˆÃ[˝ EıÃ[˝”X *  2 + 2 + 2 

 Derive Classical or Galillean transformation of Newton’s laws of motion. 
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