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ÿoˆÁTˆEı YÁPˆy‘] ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á 

 ( BDP Term End Examination ) 

◊Qˆ„a∂ëˆÃ[˝, 2017 C L«X, 2018 (December-2017 & June-2018) 

B◊¨K˜Eı YÁPˆy‘] ( Elective Course ) 

YVÁUÔ◊[˝VÓÁ ( Physics ) 
X[˝] Yy (9th Paper) 

Electricity and Magnetism : EPH-9 
a]Ã^  f ªV«c˜O H∞RÙOÁ ( Time : 2 Hours ) 

Y…SÔ]ÁX  f 50 (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∂ëˆÃ[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 
Special credit will be given for precise and correct 

answer. Marks will be deducted for spelling mistakes, 
untidiness and illegible handwriting. The figures in the 

margin indicate full marks. 
 
 
1* Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 

Eı) i) Tˆ◊QÕˆd [˝Tˆ¤X›Ã[˝ Âl˘‰y EıÁ`Ô„ZıÃ[˝ a…ym◊_ ◊_F«X * 

AÃ[˝ aÁc˜Á„^Ó AEı◊ªRÙO %Y“◊Tˆ◊]Tˆ ßc˜OªRÙO‰∫RÙOÁX ◊[˝–„L 

GÓÁ_\ˆÁ„XÁ◊]ªRÙOÁÃ[˝ Y“[˝Ác˜ ◊XSÔÃ^ EıÃ[˝”X * 3 + 4 

 ii) Y“[˝Ác˜]ÁyÁÃ[˝ a‹ôˆ◊Tˆ a]›EıÃ[˝S◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * 3 

F) i) Y“]ÁS EıÃ[˝”X  f 0. =∇
→→
B  A[˝e   

  
t
BE
∂
∂

−=×∇
→

→→
, Â^FÁ„X ◊ªJÙc˜‘m◊_ Y“ªJÙ◊_Tˆ 

%„UÔ [˝Ó[˝c˜÷Tˆ * 2 + 4 

 ii) AEı◊ªRÙO Y◊Ã[˝[˝Tˆfi Tˆ◊QÕˆd [˝Tˆ¤X›„Tˆ `◊N˛l˘„Ã^Ã[˝ c˜Á„Ã[˝Ã[˝ 

Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * l˘]TˆÁÃ[˝ mSEı EıÁ„Eı 

[˝_Á c˜Ã^ ?  3 + 1 

G) i) AEı◊ªRÙO a«V›HÔ, @L«, aÃ[˝” Y◊Ã[˝[˝Ác˜› TˆÁ„Ã[˝Ã[˝ ]„W˝Ó 

◊V„Ã^ ◊ÿöˆÃ[˝ Tˆ◊QÕˆd Y“[˝Ác˜ I * [˝Á„Ã^Á-aÁ\ˆÁ‰ªRÙO¤Ã[˝ a…‰yÃ[˝ 

aÁc˜Á„^Ó TˆÁÃ[˝◊ªRÙO ÂU„Eı r V…Ã[˝„±ºˆ %[˝◊ÿöˆTˆ AEı◊ªRÙO 

◊[˝≥V«„Tˆ ÊªJÙÏ∂ëˆEı Y“[˝Ác˜ HX±ºˆ 
→
B -AÃ[˝ Ã[˝Á◊`]Á_Á 

◊XSÔÃ^ EıÃ[˝”X * TˆÁÃ[˝◊ªRÙOÃ[˝ ÈVHÔÓ %a›] c˜„_ 
→
B -AÃ[˝ 

Ã[˝Á◊`]Á_Á◊ªRÙO ◊Eı c˜„[˝ ?  7 + 1 

 ii) %ÓÁ◊+Ã^Á„Ã[˝Ã[˝ ªJÙy‘›Ã^ =YYÁVÓ◊ªRÙO ◊_F«X * 2 

H) i) H…◊SÔ ÊªJÙÏ∂ëˆEı Âl˘‰y Ã[˝◊l˘Tˆ l«˘V– E«ıâ¯_›Ã[˝ =YÃ[˝ 

◊y‘Ã^Á`›_ ªRÙO„EÔıÃ[˝ GQÕˆ ]Á„XÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ 

EıÃ[˝”X * 6 
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 ii) AEı◊ªRÙO %ÁV`Ô ÆœÙÁ≥aZı]ÔÁ„Ã[˝Ã[˝ Âl˘‰y Y“]ÁS EıÃ[˝”X 

  
p

s

p

s
n

n

E

E
= ,  Â^FÁ„X sE =  ÂGÏS E«ıâ¯_›Ã[˝ 

◊[˝\ˆ[˝, pE =  ]«FÓ E«ıâ¯_›Ã[˝ ◊[˝\ˆ[˝, 

  sn  =  ÂGÏS E«ıâ¯_›Ã[˝ YÁEıaeFÓÁ,  

  pn  =  ]«FÓ E«ıâ¯_›Ã[˝ YÁEıaeFÓÁ * 4 

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

Eı) ÂEıÁX ◊[˝≥V«„Tˆ ÊªJÙÏ∂ëˆEı Âl˘y Y“Á[˝_Ó  

 
→→

ω= xtHH .cos0 * Y“]ÁS EıÃ[˝”X Â^ 
→
H -ÂEı V«◊ªRÙO 

◊[˝YÃ[˝›Tˆ ◊V„Eı AEıc˜O ÂEıÏ◊SEı Â[˝„G H…SÔÁÃ^]ÁX ÊªJÙÏ∂ëˆEı 

Âl˘‰yÃ[˝ _◊ï˘ ◊c˜aÁ„[˝ Y“]ÁS EıÃ[˝Á ^ÁÃ^ * =YÁe`V«◊ªRÙOÃ[˝ ]ÁX 

C ÂEıÏ◊SEı Â[˝G EıTˆ ? 4 + 1 + 1 

F) AEı◊ªRÙO a]Á‹ôˆÃ[˝Á_ YÁTˆ W˝ÁÃ[˝„EıÃ[˝ AEı◊ªRÙO YÁ„TˆÃ[˝ CYÃ[˝ 

Tˆ◊QÕˆdªJ«Ù∂ëˆEı›Ã^ TˆÃ[˝Ü %ÁY◊TˆTˆ c˜CÃ^ÁÃ^ Y“ÁÃ^ `…XÓ Â[˝„G 

c˜O„_EıÆœÙX ◊XfaÃ[˝S c˜_ * W˝ÁÃ[˝„EıÃ[˝ V«◊ªRÙO YÁ„TˆÃ[˝ ]„W˝Ó 

ÊªJÙÏ∂ëˆEı Âl˘y 
→
B  YÁTˆV«◊ªRÙOÃ[˝ a]Á‹ôˆÃ[˝Á_ * YÁTˆV«◊ªRÙOÃ[˝ ]„W˝Ó 

◊[˝\ˆ[˝ YÁUÔEıÓ V A]X Â^ c˜O„_EıÆœÙX ÂEıÁXy‘„] AEı YÁTˆ 

ÂU„Eı %YÃ[˝ YÁ„Tˆ ÂYgÏªK˜ÁÃ^ * YÁTˆ•„Ã^Ã[˝ V…Ã[˝±ºˆ d c˜„_   

V-AÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 6 

G) AEı◊ªRÙO ◊\ˆX ◊[˝–L [˝Tˆ¤X› %·¯X EıÃ[˝”X * ◊[˝–L◊ªRÙO„Eı ◊Eı\ˆÁ„[˝ 

Y“◊Tˆ◊]Tˆ EıÃ[˝Á ^ÁÃ^ %Á„_ÁªJÙXÁ EıÃ[˝”X * ◊[˝–L◊ªRÙO Y“◊Tˆ◊]Tˆ 

c˜[˝ÁÃ[˝ `Tˆ¤m◊_ ◊XSÔÃ^ EıÃ[˝”X * 1 + 2 + 3 

H) V«◊ªRÙO E«ıâ¯_›Ã[˝ ÿëˆÁ„[˝`Á·¯ 1L  A[˝e 2L  * TˆÁ„VÃ[˝ 

YÁÃ[˝&◊Ã[˝Eı %Á„[˝` M * Y“]ÁS EıÃ[˝”X Â^ 

 M = 21 LLK , Â^FÁ„X K AEı◊ªRÙO W˝–”[˝Eı * K-AÃ[˝ 

a„[˝ÔÁ¨JÙ C a[˝Ô◊X∂oˆ ]ÁX EıTˆ ? 5 + 1 

I¯) V«◊ªRÙO E«ıâ¯_› [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ ◊Eı\ˆÁ„[˝ H…Sfi ÊªJÙÏ∂ëˆEı Âl˘y 

=dY~ EıÃ[˝Á ^ÁÃ^ [˝ÓÁFÓÁ EıÃ[˝”X * 6 

ªJÙ) AEı◊ªRÙO 2 μF W˝ÁÃ[˝Eı„Eı Y…SÔ %Á◊c˜Tˆ Eı„Ã[˝ 10 ◊]◊XªRÙO ÂZı„_ 

Ã[˝ÁF„_ TˆÁÃ[˝ 20 `TˆÁe` %ÁW˝ÁX ‚—˜Áa YÁÃ^ * %Á[˝ÁÃ[˝ ^FX 

W˝ÁÃ[˝Eı◊ªRÙOÃ[˝ V«c˜O Y“Á„‹ôˆ AEı◊ªRÙO =¨JÙ ]Á„XÃ[˝ ÂÃ[˝ÁW˝ ^«N˛ EıÃ[˝Á c˜Ã^ 

TˆFX 2 ◊]◊X‰ªRÙO Y…SÔ %Á◊c˜Tˆ %ÁW˝ÁX 40 `TˆÁe` ‚—̃ Áa 

YÁÃ^ * =¨JÙ ]Á„XÃ[˝ ÂÃ[˝ÁW˝◊ªRÙOÃ[˝ ]ÁX EıTˆ ? 6 
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3* Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 3 × 4 = 12 

Eı) AEı◊ªRÙO Ê`“◊S L-R [˝Tˆ¤X›Ã[˝ R-AÃ[˝ ]ÁX =„Yl˘S›Ã^ * 

Y“]ÁS EıÃ[˝”X Â^ Ac˜O [˝Tˆ¤X›„Tˆ Y“[˝Ác˜]ÁyÁÃ[˝ [˝ ◊à˘Ã[˝ a…y◊ªRÙO  

i =  t
L
E

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛  * 3 

F) ªRÙO]aX ◊y‘Ã^Á EıÁ„Eı [˝_Á c˜Ã^ ? ªRÙO]aX mSÁ·¯ EıÁ„Eı [˝_Á 

c˜Ã^ ?  1  + 1  

G) AEı◊ªRÙO l ÈVHÔÓ◊[˝◊`rÙ C r [˝ÓÁaÁ„W˝ÔÃ[˝ a«b] TˆÁ„Ã[˝Ã[˝ V«c˜O 

Y“Á„‹ôˆÃ[˝ ◊[˝\ˆ[˝ YÁUÔEıÓ V A[˝e TˆÁÃ[˝◊ªRÙO„Tˆ Y“[˝Ác˜]ÁyÁ I * 

Y„Ã^◊≥RÙOe Â\ˆkÙ„Ã[˝Ã[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X * 3 

H) [˝–”∫RÙOÁÃ[˝ ÂEıÁS EıÁ„Eı [˝„_ ? [˝ÁÃ^« aÁ„Y„l˘ EıÁ‰ªJÙÃ[˝ 

Y“◊TˆaÃ[˝Á·¯ 1·5 c˜„_ [˝ÁÃ^« C EıÁ‰ªJÙÃ[˝ ae„^ÁGÿöˆ„_ [˝–”∫RÙOÁÃ[˝ 

ÂEıÁS EıTˆ ? 2 + 1 

I¯) ±ºˆEı ◊y‘Ã^Á EıÁ„Eı [˝„_ ? ±ºˆEı ◊y‘Ã^ÁÃ[˝ [˝ÓÁFÓÁ ◊VX * 1 + 2 

ªJÙ) AEı◊ªRÙO W˝ÁTˆ[˝ [˝ w¯ÁEıÁÃ[˝ YÁTˆ AEı◊ªRÙO %l˘„Eı ÂEı≥V– Eı„Ã[˝ 

H«Ã[˝‰ªK˜ * %l˘◊ªRÙO YÁ„TˆÃ[˝ Tˆ„_Ã[˝ a„Ü _∂ëˆ * ^◊V B 

YÁTˆ◊ªRÙOÃ[˝ Tˆ„_Ã[˝ %◊\ˆ_„∂ëˆ AEı◊ªRÙO a«b] ÊªJÙÏ∂ëˆEı Âl˘y 

Y“„Ã^ÁG EıÃ[˝Á c˜Ã^ Tˆ„[˝ YÁTˆ◊ªRÙOÃ[˝ Y◊Ã[˝a›]Á C %„l˘Ã[˝ ]„W˝Ó 

Tˆ◊QÕˆdªJÙÁ_Eı [˝_ EıTˆ c˜„[˝ ◊XSÔÃ^ EıÃ[˝”X * 3 

ªK˜) Y“]ÁS EıÃ[˝”X  f ÊªJÙÏ∂ëˆEı [˝_ ÂEıÁX EıÁ^Ô Eı„Ã[˝ XÁ * 3 

L) Y◊Ã[˝[˝Tˆfi Y“[˝Á„c˜Ã[˝ [˝GÔ GQÕˆ ]Á„XÃ[˝ [˝GÔ]…_ ◊XSÔÃ^ EıÃ[˝”X * 3 
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( English Version ) 
 
 

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

a) i) State Kirchhoff ’s laws. Using the laws 
find the current through the 
galvanometer of an unbalanced 
Wheatstone bridge. 3 + 4 

 ii) Derive the equation of continuity of 
current. 3 

b) i) Prove that  0. =∇
→→
B  and   

  
t
BE
∂
∂

−=×∇
→

→→
, where the symbols 

have their usual meanings. 2 + 4 
 ii) Find the expression for the rate of 

energy loss in an alternating current 
circuit. What is power factor ? 3 + 1 

c) i) The steady current through a long, 
straight thin conducting wire is I. 
Find the expression for the magnetic 

flux density 
→
B  at a point at a 

distance r from the wire using Biot-
Savart’s law. What will be the 

expression for 
→
B  if the wire is of 

infinite length ? 7 + 1 
 ii) State Ampere’s circuital theorem. 2 

d) i) Find the expression for the average 

value of the torque acting on a small 

coil placed in a rotating magnetic 

field. 6 

 ii) Prove that in case of an ideal 

transformer  
p

s

p

s
n

n

E

E
= , where  

  sE = p.d. across the secondary,  

  pE = p.d. across the primary, 

  sn  = number of turns of secondary 

and pn  = number of turns of 

primary. 4 

2. Answer any three questions : 6 × 3 = 18 

a) The magnetic field intensity at a point is  
→→

ω= xtHH .cos0 . Prove that  
→
H  can be 

expressed as the resultant of two magnetic 

fields rotating in opposite directions with 

the same angular velocity. What are the 

magnitude of the components and the value 

of angular velocity ? 4 + 1 + 1 
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b) An electromagnetic wave is incident on one 

plate of a parallel plate capacitor and 

electrons are emitted from the plate with 

approximately zero initial velocity. The 

magnetic field 
→
B  between the plates of the 

capacitor is parallel to the plates. The 

potential difference V between the plates is 

such that the electrons just reach the other 

plate. The distance between the plates is d. 

Find the expression for V. 6 

c) Draw the circuit of a Wien bridge. Discuss 

how the bridge is balanced. Find the 

conditions for which the bridge is balanced. 

   1 + 2 + 3 

d) The self-inductances of two coils are  1L  

and 2L . The mutual inductance between 

the coils is M. Prove that M = 21 LLK ,  

where K is a constant. What are the 

maximum and minimum values of K ? 5 + 1 

e) Explain how a rotating magnetic field can 

be produced using two coils. 6 

f) A capacitor of 2 μF capacitance is charged 

fully. Its charge decreases by 20% in 

10 minutes. When a resistance of high 

value is connected across the capacitor, the 

charge of the fully charged capacitor 

decreases by 40% in 2 minutes. Find the 

value of the resistance. 6 

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

a) The value of R in a series L-R circuit is 

negligible. Prove that the rate of growth of 

current in the circuit is  i =  t
L
E

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ . 3 

b) What is Thomson effect ? What is Thomson 

coefficient ? 1 2
1 + 1 2

1  

c) The potential difference across an uniform 

wire of length l and radius r is V.  The 

current through the wire is I. Find the 

value of Poynting vector. 3 

d) What is Brewster angle ? The refractive 

index of glass w.r.t. air is 1·5. What is the 

Brewster angle at glass-air interface ? 2 + 1 
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e) What is skin effect ? Explain skin effect. 

   1 + 2 

f) A circular metal plate is rotating about an 

axis perpendicular to the plate. An uniform 

magnetic field is applied perpendicular to 

the plane of the plate. Find the e.m.f. 

between the axis and edge of the plate. 3 

g) Prove that magnetic force does not do any 

work. 3 

h) Find the r.m.s. value of an alternating 

current. 3 

    


