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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 

Detail schedule for submission of assignment for the 
BDP Term End Examination December-2019 & June-2020 

1. Date of Publication : 14/02/2020 

2. Last date of Submission of answer script  by the student to the study 
centre : 07/03/2020 

3. Last date of Submission of marks by the examiner to the study centre : 08/04/2020 

4. Date of evaluated answer scripts distribution by the study centre to 
the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 

 
 
 
 
 
 
: 18/04/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 20/04/2020 
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1. Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 10 × 2 = 20 

 Answer any two questions : 

a) a]Y“[˝Á„c˜ C-R [˝Tˆ¤X›„Tˆ W˝ÁÃ[˝„EıÃ[˝ l˘Ã[˝S Eı›\ˆÁ„[˝ c˜Ã^ ÂVFÁX * Ac˜O [˝Tˆ¤X›„Tˆ a]Ã^ W˝–”[˝Eı [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ ? 

W˝ÁÃ[˝Eı◊ªRÙOÃ[˝ %ÁW˝ÁX 90% l˘◊Ã[˝Tˆ c˜„Tˆ EıTˆ a]Ã^ _ÁG„[˝ ◊XSÔÃ^ EıÃ[˝”X * 6 + 2 + 2 
 Show in a direct current C-R circuit how capacitor discharges. What is time constant 

of the circuit ? Find the time required for 90% discharge of the capacitor. 

b) i) c˜_ ◊y‘Ã^Á ◊Eı ? c˜_ W˝–”[˝„EıÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * c˜_ ◊y‘Ã^ÁÃ[˝ aÁc˜Á„^Ó Eı›\ˆÁ„[˝ LÁXÁ ^ÁÃ^ Â^ 

AEı◊ªRÙO %W˝ÔY◊Ã[˝[˝Ác˜› p-Ê`“◊SÃ[˝ XÁ n-Ê “̀◊SÃ[˝ ? 
  What is Hall effect ? Find the expression for the Hall coefficient. How can one 

identify whether a semiconductor is p-type or n-type with the help of Hall 
effect ?  

 ii) ÂÃ[˝ÁW˝„EıÃ[˝ ±ºˆEı ◊y‘Ã^Á c˜Ã^ ÂEıX ? ( 2 + 5 + 1 ) + 2 
  Why does skin effect occurs in a resistor ? 

c) i) Tˆ◊QÕˆd [˝Tˆ¤X›Ã[˝ Âl˘‰y EıÁ`Ô„ZıÃ[˝ a…ym◊_ ◊_F«X * AÃ[˝ aÁc˜Á„^Ó AEıª◊ªRÙO %Y“◊Tˆ◊]Tˆ ßc˜OªRÙO‰∫RÙOÁX ◊[˝–„LÃ[˝ 

GÓÁ_\ˆÁ„XÁ◊]ªRÙOÁÃ[˝ Y“[˝Ác˜ ◊XSÔÃ^ EıÃ[˝”X * ◊[˝–L◊ªRÙO Y“◊Tˆ◊]Tˆ c˜[˝ÁÃ[˝ `Tˆ¤ ◊Eı ?  
  State Kirchhoff’s laws in case of an electrical circuit. Using the laws, find the 

expression for the current through the galvanometer of an unbalanced 
Wheatstone bridge. What is the condition for the bridge to be balanced ?  

 ii) ]ÓÁjC„Ã^„_Ã[˝ X›◊Tˆ ◊Eı\ˆÁ„[˝ a.c. ◊[˝–„L Y“„Ã^ÁG EıÃ[˝Á c˜Ã^ ? (2 + 4 + 1) + 3 
  How is Maxwell’s rule applied in an a.c. circuit ? 

d) a]Á‹ôˆÃ[˝Á_ %X«XÁV› [˝Tˆ¤X›„Tˆ Â]ÁªRÙO Tˆ◊QÕˆd Y“[˝Á„c˜Ã[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * Ac˜O [˝Tˆ¤X›„Eı [˝L¤Eı [˝Tˆ¤X› [˝_Á c˜Ã^ 

ÂEıX ? Ac˜O [˝Tˆ¤X›◊ªRÙO„Tˆ %X«XÁ„VÃ[˝ `Tˆ¤◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X * %X«XÁV› %[˝ÿöˆÁÃ^ [˝Tˆ¤X›Ã[˝ Â]ÁªRÙO YÃ[˝Á„Ã[˝ÁW˝ EıTˆ c˜„[˝ ? 
  5 + 2 + 2 + 1 
 Find the expression for the total current in a parallel resonant circuit. Why is the 

circuit called a rejector circuit ? Find the condition of resonance in the circuit. What 
is the impedance of the circuit at resonance ? 

  

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 6 × 3 = 18 

 Answer any three questions : 

a) Y“[˝Ác˜ HX±ºˆ EıÁ„Eı [˝_Á c˜Ã^ ? Cc˜] a…‰yÃ[˝ %[˝Eı_ Ã[˝÷Y◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * 2 + 4 
 What is current density ? Derive the differential form of Ohm’s law. 

b) ÿëˆÁ„[˝` mSÁ„·¯Ã[˝ aep˚Á ◊VX * V«◊ªRÙO E«ı≥Qˆ_›Ã[˝ ÿëˆÁ„[˝` mSÁ·¯ 1L  A[˝e 2L  A[˝e A„VÃ[˝ YÁÃ[˝&◊Ã[˝Eı %Á„[˝` 

M  c˜„_ Y“]ÁS EıÃ[˝”X  M = 21LLK , Â^FÁ„X K AEı◊ªRÙO W˝–”[˝Eı * K-AÃ[˝ a„[˝ÔÁ¨JÙ C a[˝Ô◊X∂oˆ ]ÁX EıTˆ ? 

    1 + 4 + 1 
 Define coefficient of self-inductance. The coefficient of self-inductance of two coils is 

1L  and 2L  and their mutual inductance is M. Prove that M = 21LLK ,  where K is 

a constant. What are the maximum and minimum values of K ? 

c) TˆÁYG◊Tˆ◊[˝VÓÁ Y“„Ã^ÁG Eı„Ã[˝ Y“]ÁS EıÃ[˝”X TˆÁY-^«„GΩÃ[˝ Âl˘‰y 
T
ET

d
d

=π , Â^FÁ„X ◊ªJÙc˜‘m◊_ Y“ªJÙ◊_Tˆ %„UÔ 

[˝Ó[˝c˜÷Tˆ * 6 

 Using thermodynamics, prove that in case of a thermocouple  
T
ET

d
d

=π , where the 

symbols have their usual meaning. 

d) i) %ÓÁ◊+Ã^Á„Ã[˝Ã[˝ ªJÙy‘›Ã^ a…y◊ªRÙO ◊_F«X * AÃ[˝ aÁc˜Á„^Ó AEı◊ªRÙO %a›] ÈVHÔÓ ◊[˝◊`rÙÓ Tˆ◊QÕˆd[˝Ác˜› @L« Y◊Ã[˝[˝Ác˜› 

TˆÁ„Ã[˝Ã[˝ ◊XEıªRÙO ÂEıÁXÀ ◊[˝≥V«„Tˆ ÊªJÙÏ∂ëˆEı Âl˘‰yÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X *  
  State Ampere’s circuital law. Find the expression for the magnetic field at a 

point near a straight conducting wire of infinite length carrying current. 

 ii) AEı◊ªRÙO ªRÙOÃ[˝„Ã^„QˆÃ[˝ %\ˆÓ‹ôˆ„Ã[˝ ÊªJÙÏ∂ëˆEı Y“[˝Ác˜ HX±ºˆ  
→
B -AÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * (1 + 3) + 2 

  Find the expression for the magnetic flux density 
→
B  inside a toroid. 

e) ^◊V ÂEıÁ„XÁ ]ÁW˝Ó„]Ã[˝ È[˝V«Ó◊TˆEı Â\ˆVÓTˆÁ ∈, ÊªJÙÏ∂ëˆEı Â\ˆVÓTˆÁ μ C Y◊Ã[˝[˝Á◊c˜TˆÁ·¯ σ c˜Ã^, Tˆ„[˝ ]ÓÁjC„Ã^„_Ã[˝ Tˆ◊QÕ̂d 

ªJ«Ù∂ëˆEı›Ã^ a]›EıÃ[˝Sm◊_Ã[˝ aÁc˜Á„Ã^Ó Ac˜O ]ÁW˝Ó„] Tˆ◊QÕˆd ªJ«Ù∂ëˆEı›Ã^ TˆÃ[˝„ÜÃ[˝ a]›EıÃ[˝SV«◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * `…XÓ ]ÁW˝Ó„] 

a]›EıÃ[˝S V«◊ªRÙOÃ[˝ Ã[˝÷Y ◊Eı c˜„[˝ ? 4 + 2 
 A medium has permittivity ∈, permeability μ and conductivity σ. Starting from 

Maxwell’s equations, establish the two equations for an electromagnetic wave in this 
medium. How will these equations change in vacuum ? 

f) ◊\ˆXÀ ◊[˝–L [˝Tˆ¤X›Ã[˝ ◊ªJÙy %·¯X EıÃ[˝”X * AÃ[˝ d.c. A[˝e a.c. Y“`]„XÃ[˝ `Tˆ¤m◊_Ã[˝ ◊XSÔÃ^ EıÃ[˝”X * ◊\ˆXÀ ◊[ –̋L 

Yà˘◊Tˆ„Tˆ ÂEıÁXÀ W˝ÁÃ[˝„EıÃ[˝ W˝ÁÃ[˝Eı±ºˆ Eı›\ˆÁ„[˝ ◊XSÔÃ^ EıÃ[˝Á ^ÁÃ^ [˝ÓÁFÓÁ EıÃ[˝”X *  1 + 3 + 2 
 Give the circuit of a Wien bridge. Find the conditions of d.c. and a.c. balance of the 

bridge. Explain how the capacitance of a capacitor can be measured by a Wien 
bridge. 

  

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 3 × 4 = 12 

 Answer any four questions : 

a) ]W˝Ó[˝Tˆfi TˆÁY]ÁyÁÃ[˝ a…y◊ªRÙOÃ[˝ [˝ÓÁFÓÁ ◊VX * 3 
 Explain the law of intermediate temperature. 

b) ÂEıÁX ÿöˆÁ„X YÃ[˝&„Ã[˝Ã[˝ a„Ü _∂ëˆ\ˆÁ„[˝ %ÁY◊TˆTˆ AEı◊ªRÙO a…©ø Tˆ◊QÕˆd„l˘y 
→
E   C AEı◊ªRÙO a…©ø ÊªJÙÏ∂ëˆEı Âl˘y 

→
B  

%Á‰ªK˜ * Tˆ◊QÕˆd„l˘y◊ªRÙO y-%l˘ [˝Ã[˝Á[˝Ã[˝ C ÊªJÙÏ∂ëˆEı Âl˘y◊ªRÙO z-%l˘ [˝Ã[˝Á[˝Ã[˝ ◊y‘Ã^Á EıÃ[˝‰ªK˜ *  

 14 Vm105 −∧→
×= jE   A[˝e  21 Wbm108 −∧−→

×= kB .  

 
→
V  Â[˝G ◊[˝◊`rÙ AEı◊ªRÙO c˜O„_EıÆœÙX ^◊V x-%l˘ [˝Ã[˝Á[˝Ã[˝ Ac˜O ÿöˆÁX %◊Tˆy‘] Eı„Ã[˝ Tˆ„[˝ 

→
V -AÃ[˝ ◊Eı ]Á„XÃ[˝ LXÓ 

c˜O„_EıÆœÙX◊ªRÙOÃ[˝ CYÃ[˝ ÂEıÁX [˝_ ◊y‘Ã^Á EıÃ[˝„[˝ XÁ ? 3 

 In a region there is an uniform electric field 
→
E  and an uniform magnetic field 

→
B . 

The electric field is acting along the y-axis and the magnetic field is acting along the 

z-axis. 14 Vm105 −∧→
×= jE  and  21 Wbm108 −∧−→

×= kB .  

 An electron having velocity 
→
V  passes this region along the x-axis. What is the 

magnitude of  
→
V  for which no force acts on the electron ? 

c) Y„Ã^◊≥RÙOe-AÃ[˝ =YYÁVÓ◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * 3 
 Establish the Pointing’s theorem. 

d) AEı◊ªRÙO Y◊Ã[˝[˝Tˆfi ◊[˝\ˆ„[˝Ã[˝ GQÕˆ ]ÁX C [˝GÔ GQÕˆ ]Á„XÃ[˝ [˝GÔ]…„_Ã[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 3 
 Find the expressions for the average and r.m.s. value of an alternating voltage. 

e) AEı◊ªRÙO Y◊Ã[˝[˝Tˆfi ◊[˝\ˆ[˝ =d„aÃ[˝ aÁ◊[˝ÔEı ÂÃ[˝ÁW˝ 

 ( 200 + 100 i ) Ω. [˝◊c˜f[˝Tˆ¤X›Ã[˝ aÁ◊[˝ÔEı ÂÃ[˝ÁW˝ EıTˆ c˜„_ [˝◊c˜f[˝Tˆ¤X›„Tˆ `◊N˛l˘„Ã^Ã[˝ c˜ÁÃ[˝ a„[˝ÔÁ¨JÙ c˜„[˝ ? 

=d„aÃ[˝ ◊[˝\ˆ[˝ 200 V c˜„_ `◊N˛l˘„Ã^Ã[˝ c˜Á„Ã[˝Ã[˝ a„[˝ÔÁ¨JÙ ]ÁX ◊XSÔÃ^ EıÃ[˝”X * 1 + 2 
 The impedance of an alternating voltage source is ( 200 + 100 i ) Ω. What must be 

the impedance of the external circuit for which the rate of energy dissipated will be 
maximum ? The voltage of the source is 200 V. Find the rate of maximum energy 
dissipated. 

f) 5 kg \ˆ„Ã[˝Ã[˝ AEı◊ªRÙO Â_Ïc˜ Fâ¯„Eı Y“◊Tˆ Âa„Eı„â¯ 50 [˝ÁÃ[˝ ªJ«Ù∂ëˆEıX ªJÙ„y‘Ã[˝ ]W˝Ó ◊V„Ã^ ◊X„Ã^ ÂG„_ 1 H≥RÙOÁÃ^ 

◊c˜„∫RÙO◊Ã[˝◊a„aÃ[˝ LXÓ `◊N˛Ã[˝ %YªJÙÃ^ EıTˆ c˜„[˝ ◊XSÔÃ^ EıÃ[˝”X * W˝Ã[˝”X, Â_Ï„c˜Ã[˝ HX±ºˆ 7800 kgm 3−  A[˝e 

◊c˜„∫RÙO◊Ã[˝◊aa _«„YÃ[˝ Y“◊Tˆ ªJÙ„y‘ AEıEı %ÁÃ^TˆX Y“◊Tˆ `◊N˛l˘Ã^ = 2000 Jm 3− . 3 
 A piece of iron of mass 5 kg is subjected to a cycle of magnetisation 50 times/sec. 

Find the energy loss due to hysteresis in 1 hour.  

 Take density of iron = 7800 kgm 3−  and the energy loss/unit volume per cycle of 

magnetisation is 2000 Jm 3− . 

g) ÊªJÙÏ∂ëˆEı YVÁ„UÔÃ[˝ ◊c˜„∫RÙO◊Ã[˝◊aa, %[˝◊`rÙ ÊªJÙÏ∂ëˆEı±ºˆ C ◊XG–c˜ [˝_ [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ ? 3 
 What are meant by hysteresis, residual magnetisation and coersive force in case of a 

magnetic substance ? 
h) Â_Á„Ã[˝t [˝„_Ã[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * ÊªJÙÏ∂ëˆEı Y“[˝Ác˜ HX±ºˆ 

→
B -AÃ[˝ aep˚Á ◊VX * 2 + 1 

 Find the expression for the Lorentz force. Define magnetic flux density 
→
B . 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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ªJÙT«ˆUÔ =w¯Ã[˝ / Fourth Answer : 
 
 
 
 
 
 
 

 

 

 


