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ÿoˆÁTˆEı YÁPˆy‘] (B.D.P.) 
◊`l˘Á[˝bÔÁ‹ô̂  YÃ[˝›l˘Á ( Term End Examination ) :  

◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016  

YVÁUÔ◊[˝VÓÁ ( Physics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

X[˝] Yy ( 9th Paper : Electricity and Magnetism ) 
a]Ã^  f V«c˜O H≥RÙOÁ  Y…SÔ]ÁX  f 50 
Time : 2 Hours  Full Marks : 50 

  ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% 
  Weightage of Marks : 70% 

Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ë̂ Ã[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 

Special credit will be given for accuracy and relevance 
in the answer. Marks will be deducted for incorrect 

spelling, untidy work and illegible handwriting. 
The weightage for each question has been 

indicated in the margin. 

1* Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰ ¬̀Ã[˝ =w Ã̄[˝ ◊VX  f 10 × 2 = 20 

Eı) 
3

0 d
4 r

rlI
B

→→
→ ×

π

μ
= ∫  W˝„Ã[˝ ◊XX A[˝e ÂVFÁX Â^    

(i)  
→→→

μ=×∇ jB 0  A[˝e (ii) 
→→

∇ B.  = 0 *  Ac Õ 

a…‰yÃ[˝ Â\ˆÏTˆ TˆÁdY^Ô ◊Eı ? 5 + 4 + 1 

F) ◊EıaÔ„ZıÃ[˝ a…ym◊_ ◊_F«X * AEı◊ªRÙO %Y“◊Tˆ◊]Tˆ ßc ÕªRÙO‰∫RÙOÁX 

[ –̋›„L GÓÁ_\ˆÓÁ„XÁ◊]ªRÙOÁÃ[˝ Y“[˝Ác˜]ÁyÁÃ[˝ Ã[˝Á◊`]Á_Á =YYÁVX 

EıÃ[˝”X*  4 + 6 

G) i) V«◊ªRÙO %a›] ÈV„HÔÓÃ[˝ a]Á‹ôˆÃ[˝Á_, @L« Y◊Ã[˝[˝Ác˜›„Tˆ   

( 1I A[˝e 2I  ) Tˆ◊QÕˆd Y“[˝Á„c˜Ã[˝ LXÓ %ÁEıbÔS C 

◊[˝EıbÔS [˝_ ◊XSÔÃ̂  EıÃ[˝”X * AÃ[˝ ÂU„Eı 

%ÓÁ+›Ã^Á„Ã[˝Ã[˝ aep˚Á ◊XSÔÃ^ EıÃ[˝”X * 6 + 2 

 ii) 160 YÁEı◊[˝◊`rÙ AEı◊ªRÙO [˝ w¯ÁEıÁÃ[˝ E«ı≥Qˆ_›Ã[˝ [˝ÓÁaÁW˝Ô 

0·019 ◊]ªRÙOÁÃ[˝ * E«ı≥Qˆ_› ◊V„Ã^ ◊Eı Y◊Ã[˝]ÁS 

Tˆ◊QÕˆdY“[˝Ác˜ Y“[˝Á◊c˜Tˆ c˜„_ E«ıâ¯_›Ã[˝ ÊªJÙÏ∂ëˆEı }Á]Eı 

2·3 %ÓÁ+›Ã^ÁÃ[˝-◊]ªRÙOÁÃ[˝2  c˜„[˝ ? 2 

H) i) %a] ªJ«Ù∂ëˆEı„XÃ[˝ Âl˘‰y Y“[˝Ác˜]ÁyÁ HX±ºˆ C ªJ«Ù∂ëˆEıX 

]ÁyÁÃ[˝ a+EÔı ◊XSÔÃ^ EıÃ[˝”X * 7 
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 ii) 4 sq.cm Y“ÿö̂ ‰¨K˜V C 20 cm GQÕˆ [˝ÓÁaÁW˝Ô ◊[˝◊`rÙ 

AEı◊ªRÙO Â_Ïc˜ [˝_Ã̂ „Eı a]◊•F◊≥QˆTˆ EıÃ[˝Á c˜_ * 

%e` V«◊ªRÙOÃ[˝ ]„W˝Ó V«c˜O Y“Á„‹ôˆ 0·05 cm [˝ÁÃ^«‰¨K˜V 

[˝Tˆ¤]ÁX * ÊªJÙÏ∂ëˆEı [˝Tˆ¤X›„Tˆ  4 × 10 4−  weber 

Z¿ıÁj a ◊rÙÃ[˝ LXÓ EıTˆ Amp.turn ªJ«Ù∂ëˆEı±ºˆ ªJÙÁ_ 

[˝„_Ã[˝ VÃ[˝EıÁÃ[˝ ? Â_Ác˜ÁÃ[˝ %Á„Y◊l˘Eı Â\ˆVÓTˆÁ  

1250 * 3 

2* Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

Eı) [˝Á„Ã^Á-aÁ\ˆÁ‰ªRÙO¤Ã[˝ a…y◊ªRÙO ◊_F«X * Ac˜O a…‰yÃ[˝ aÁc˜Á„^Ó AEı◊ªRÙO 

%a›] ÈV„HÔÓÃ[˝ Y◊Ã[˝[˝Ác˜›„Tˆ I  Y“[˝Ác˜]ÁyÁÃ[˝ LXÓ R  V…Ã[˝„±º̂  

ÂEıÁX ◊[˝≥V«„Tˆ ÊªJÙÏ∂ë̂Eı Âl˘y EıTˆ c˜„[˝ TˆÁ ◊XSÔÃ^ EıÃ[˝”X * 

   2 + 4 

F) Y“]ÁS EıÃ[˝”X Â^ ◊c˜‰rÙ◊Ã[˝◊a„aÃ[˝ Y“◊Tˆ ªJÙ„y‘Ã[˝ LXÓ `◊N˛Ã[˝ 

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

[˝Ó[˝c˜÷Tˆ * 6 

G) i) %W Ô̋ a]Ã̂ EıÁ_ 
2
T -Ã[˝ aÁ„Y„l˘ Ã[˝Á◊`  

  A ( T ) = )(sin0 α+ωtA   

  AÃ[˝ GQÕˆ ]ÁX EıTˆ ? 2 

 ii) L-C-R  ◊a◊Ã[˝L [˝Tˆ¤X›Ã[˝ Âl˘‰y %Á„[˝` E«ıâ¯_› C 

W˝ÁÃ[˝„EıÃ[˝ V«c˜O Y“Á„‹ôˆÃ[˝ ◊[˝\ Ã̂[˝ YÁUÔ„EıÓÃ[˝ EıÁ^ÔEıÁÃ[˝› 

]ÁX ^UÁy‘„] rmsLV )( C rmsCV )(  * =da 

Eı+Á„·¯Ã[˝ ( ω ) ÂEıÁXÀ ]Á„XÃ[˝ LXÓ rmsCV )(  

a„[˝ÔÁ¨JÙ c˜„[˝ ? =da Eı+Á·¯ ω-AÃ[˝ ]ÁX EıTˆ 

c˜„_ rmsLrmsC VV )()( =  c˜„[˝ ? 4 

H) Y“]ÁS EıÃ[˝”X Â^ AEı◊ªRÙO %ÁV`Ô W˝ÁÃ[˝„EıÃ[˝ Âl˘‰y Y“^«N˛ 

Y◊Ã[˝[˝Tˆfi≈ ◊[˝\ˆ[˝˝ Tˆ◊QÕˆdY“[˝Á„c˜Ã[˝ aÁ„Y„l˘ 
2
π  V`Á YÁUÔ„EıÓ 

Y∏JÙÁdGÁ]› A[˝e AEı◊ªRÙO %ÁV Ồ %Á„[˝„`Ã[˝ Âl˘‰y Y“^«N˛ 

Y◊Ã[˝[˝Tˆfi ◊[˝\ˆ[˝ Tˆ◊QÕˆdY“[˝Á„c˜Ã[˝ aÁ„Y„l˘ 
2
π  V`Á YÁUÔ„EıÓC 

%G–GÁ]› * 3 + 3 

I¯) Â_Á„Ã[˝t [˝„_Ã[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ̂  EıÃ[˝”X * 
→
B -AÃ[˝ aep˚Á 

◊VX (
→
B  = ÊªJÙÏ∂ëˆEı Y“[˝Ác˜ HX±ºˆ ) * 4 + 2 

ªJÙ) "c˜_' ◊y‘Ã^Á ◊Eı ? "c˜_' W –̋”[˝„EıÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ̂  EıÃ[˝”X * 

Ac˜O  ◊y‘Ã^ÁÃ[˝  aÁc˜Á„^Ó  ÂEıÁX  %W Ô̋Y◊Ã[˝[˝Ác˜›  p-Ê`“◊S  XÁ 

n-Ê`“◊S TˆÁ ◊Eı\ˆÁ„[˝ LÁXÁ ^ÁÃ^ ?  1 + 4 + 1 
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3* Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 3 × 4 = 12 

Eı) a›„[˝Eı ◊y‘Ã^Á C ÂY_◊ªRÙOÃ^ÁÃ[˝ ◊y‘Ã̂ Á EıÁ„Eı [˝„_ ? 3 

F) AEı◊ªRÙO 10 kVA %ÁV Ồ Y◊Ã[˝[˝Tˆ¤Eı (transformer)-AÃ[˝ 

]«FÓ C ÂGÏS E«ıâ¯_›Ã[˝ YÁEı aeFÓÁÃ[˝ %X«YÁTˆ            

1 : 20 A[˝e ]«FÓ E«ı≥Qˆ_›„Tˆ˝ Y“^«N˛ ◊[˝\ˆ[˝ 200 V c˜„_ 

ÂGÏS E«ı≥Qˆ_›„Tˆ ◊[˝\ˆ[˝ YÁUÔEıÓ EıTˆ ◊XSÔÃ^ EıÃ[˝”X * 3 

G) Tˆ◊QÕ̂d ªJ«Ù∂ë̂Eı›Ã̂  %Á„[˝` aey‘Á‹ôˆ ZıÓÁÃ[˝Á„QˆÃ[˝ a…ym◊_ 

◊_F«X * 3 

H) ÿö̂ Á◊XEı %ÁW˝ÁX Y“[˝Á„c Ã̃[˝ Âl˘‰y Y“]ÁS EıÃ[˝”X Â^ %ÁW˝ÁX 

HX±ºˆ 
→→

ρ= VJ  Â^FÁ„X ◊ªJÙc˜‘m◊_ Y“ªJÙ◊_Tˆ %UÔ [˝c˜X 

Eı„Ã[˝ *  3 

I¯) W˝ÁÃ[˝„EıÃ[˝ l˘Ã[˝S Yà˘◊T Ã̂[˝ aÁc˜Á„^Ó =¨JÙ ÂÃ[˝ÁW˝ ◊Eı\ˆÁ„[˝ ◊XSÔÃ^ 

EıÃ[˝Á ^ÁÃ̂  %Á„_ÁªJÙXÁ EıÃ[˝”X * 3 

ªJÙ) XÃ[ ª̋RÙO„XÃ[˝ =YYÁVÓ◊ªRÙO ◊_F«X C [˝ÓÁFÓÁ EıÃ[˝”X * 2 + 1 

ªK˜) AEı◊ªRÙO Y“]ÁS W˝ÁÃ[˝Eı C AEı◊ªRÙO Y“]ÁS ÿëˆÁ„[˝`Eı ÂVCÃ^Á c˜„_ 

%ÁY◊X ÂEıÁXÀ◊ªRÙO [˝Tˆ¤X›„Tˆ Â[˝◊` [˝Ó[˝c˜ÁÃ[˝ EıÃ[˝„[˝X ?  3 

L) `…XÓ ]ÁW˝Ó„] a]Tˆ_ ªJÙ_ TˆÃ[˝„ÜÃ[˝ Tˆ◊QÕˆd„l˘‰y 
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i) TˆÃ[˝Ü◊ªRÙOÃ[˝ ◊[˝ÿôˆÁÃ[˝S Â\ˆkÙÃ[˝ 
→
K  ◊XSÔÃ^ EıÃ[˝”X * 

ii) TˆÃ[˝Ü◊ªRÙOÃ[˝ Eı+Á„·¯Ã[˝ ]ÁX EıTˆ ? 

iii) TˆÃ[˝„ÜÃ[˝ ÊªJÙÏ∂ëˆEı Âl˘y 
→
B  ◊XSÔÃ^ EıÃ[˝”X * 

  1 + 1 + 1 
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( English Version ) 

 

 

1. Answer any two questions : 10 × 2 = 20 

a) Starting from the expression of  

 
3

0 d
4 r

rlI
B

→→
→ ×

π

μ
= ∫  

 show that  (i)  
→→→

μ=×∇ jB 0  and  

 (ii)  
→→

∇ B.  = 0. What is the physical 

significance of this expression ? 

   5 + 4 + 1 

b) State Kirchhoff ’s laws. Find the expression 

for the galvanometer current in an 

unbalanced Wheatstone bridge. 4 + 6 

c) i) Find out the attractive and repulsive 

force due to current 1I  and 2I  in two 

parallel infinite conductors. Hence 

find out the definition of ampere. 

   6 + 2 

 ii) Find out the value of current in a 

circular coil of 160 turns and 0·019 m 

radius to produce a magnetic moment 

2·3 amp-m 2 . 2 

d) i) For a non-uniform magnetic field find 

out the relation among current 

density and magnetic intensity. 7 

 ii) A circular iron ring of cross-section 

4 sq.cm and average radius 20 cm is 

divided and an air gap of 0·05 cm 

exists between its two ends. What will 

be the value of amp.turn to create      

4 × 10 4−  weber flux in this circuit ? 

Relative permeability of iron is 1250. 3 
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2. Answer any three questions : 6 × 3 = 18 

a) State Biot-Savart law. With the help of this 

law find out the magnetic field at a distance 

R from an infinite straight conductor 

carrying  current I. 2 + 4 

b) Prove that the energy loss per cycle due to 

hysteresis = BHd∫ , where the symbols 

have their usual meanings. 6 

c) i) Find out the average value of  

  A ( T ) = )(sin0 α+ωtA  with respect 

to half time period  
2
T . 2 

 ii) In a series L-C-R circuit the potential 

differences across the inductor L is 

rmsLV )(  and capacitor is rmsCV )(  . 

For which value of the frequency of 
the source ( ω ) the value of rmsCV )(  

would be maximum ? For which value 

of rmsLrmsC VV )()(will =ω ? 4 

d) Prove that in an ideal capacitor the applied 

alternating voltage lags the current by 
2
π  

and in an ideal inductor the applied 

alternating voltage leads the current 
2
π  . 

   3 + 3 

e) Find the expression for Lorentz force. 

Define magnetic flux density 
→
B . 4 + 2 

f) What is Hall effect ? Find the expression for 

Hall constant. How can you identify 

whether a semi-conductor is n-type or       

p-type using this effect ? 1 + 4 + 1 

3. Answer any four questions : 3 × 4 = 12 

a) What are the Seebeck effect and Peltier 

effect ?  3 

b) The ratio of the number of turns of the 

primary and secondary coils of an ideal 

10 kVA transformer is 1 : 20 and the 

voltage applied to the primary coil is 200 V. 

Find the potential difference across the 

secondary coil.  3 



 3 EPH-IX (UT-195/16) EPH-IX (UT-195/16) 4 

B.Sc.-7611-B   [ P.T.O. B.Sc.-7611-B  

c) State the Faraday’s laws of electromagnetic 

induction.  3 

d) Prove that in case of space charge, charge 

density 
→→

ρ= VJ , where the symbols have 

their usual meanings.  3 

e) Discuss how the high resistance is 

measured by discharge method of 

capacitor.  3 

f) State and explain Norton’s theorem. 2 + 1 

g) You have given one standard capacitor and 

one standard inductor. Which one you 

would prefer to use in a circuit ?  3 

h) The plane progressive wave in vacuum is 

given as  
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i) Find the wave amplitude vector 
→
K . 

ii) What is the frequency of this wave ? 

iii) Find out the magnetic field 
→
B  of this 

wave. 1 + 1 + 1 

    


