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UG/2nd Sem/G/20 (CBCS)

2020

PHYSICS (General)
Paper : PHSG - DC-2(A2) / GE-2(A2)

[CBCS]

Full Marks : 25 Time : Two Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers

in their own words as far as practicable.

1. Answer any five questions : 2×5=10

(a) Two fixed point charges 2 C   and 6 C   separated by a distance of
2 m. Calculate the magnitude and direction of the resultant electric field
at the middle point between them.

(b) Starting from integral form derive the differential form of Gauss’s theorem.

(c) State and explain Norton’s theorem.

(d) Establish the relation 0D E P 
  

, where the symbols carry usual
meaning.

(e) Find out the dimension of magnetic field vector B


.

(f) What is Poynting vector?

(g) Compare among dia-, para- and ferro- magnetic materials.

(h) What is an equipotential surface ?

2. Answer any three questions : 5×3=15

(a) State Gauss’s theorem in electrostatics. Apply this law to calculate the
electric field due to a infinitely long wire with uniform line charge
distribution. 1+4=5
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(b) State Biot-Savart’s law in vector form. Apply the law to find the magnetic
field due to a long straight current carrying conductor. 1+4=5

(c) (i) The magnetic flux passing normally through a coil is varying with time
according to the relation 2(4 5 12)t t mWb    . Find the e.m.f.
induced in the coil at time t = 3 sec.

(ii) Derive the expression for the energy stored in an inductor of self-
inductance L and carrying current I. 2+3=5

(d) An alternating e.m.f. represented by 0 sinE E t   is impressed upon a
series L-R circuit, where the terms are usual. Find an expression for the
instantaneous current. 5

(e) Explain how Maxwell generalized Ampere’s circuital law. Hence, discuss
the concept of displacement current. 3+2=5

îDy %̃îy”

1. öë ö„þyöì̃ y þ™¤y‰þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 2×5=10

(a) 2 C   ~î‚ 6 C   ”%!Ýþ “þ!vþü“þy•y˜ þ™îûßþ™îû öíöì„þ 2m îÄî•yöì̃  xyöìŠéÐ xy•y˜
”%!Ýþîû ›•Ä!î¨%öì“þ “þ!vþüêöìÇþe ~îû ›y˜ ç x!¦þ›%… !˜’Åëû „þöìîûyÐ

(b) †yvþzöì¢îû vþzþ™þ™yöì”Äîû ¢›„þœ ¢›#„þîû’ £öì“þ xî„þœ ¢›#„þîû’!Ýþ ²Ì!“þÛþy „þöìîûyÐ

(c) ˜ÝÅþ˜ vþzþ™þ™y”Ä!Ýþ !îî,“þ „þöìîûy ~î‚ îÄy…Äy „þöìîûyÐ

(d) 0D E P 
  

 ¢Á™„Åþ ²Ì!“þÛþy „þöìîûy– öë…yöì̃  !‰þ£«=!œ ²Ì‰þ!œ“þ xíÅ î£˜ „þöìîûÐ

(e) ö‰þïÁº„þöìÇþe ö¦þQîû B


 ~îû ›yey !˜’Åëû „þöìîûyÐ

(f) þ™öìëû!rÝþ‚ ö¦þQîû „þ#Ú

(g) !“þîûöìØþïÁº„þ– þ™îûyöì‰þïÁº„þ ~î‚ xëûöìØþïÁº„þ þ™”yöìíÅîû ›öì•Ä “%þœ˜y „þöìîûyÐ

(h) ¢›!î¦þî “þœ „þ#Ú
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2. öë ö„þyöì̃ y þ!“þ˜!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 5×3=15

(a) !ßþiîû“þ!vþüê ¢‚e«yhsþ †yvþzöì¢îû vþzþ™þ™y”Ä!Ýþ !îî,“þ „þöìîûyÐ ~îû ¢y£yöìëÄ ¢%¡ì› ÷îû!…„þ xy•y˜
‡˜c ë%_« îý !îhß+þ“þ “þyöìîûîû ‹˜Ä “þ!vþüêöìÇþe ²ÌyîöìœÄîû ›y˜ !˜’Åëû „þöìîûyÐ

1+4=5

(b) îyöìëûyéôé¢y¦þyÝÅþ ¢)öìeîû ö¦þQîû îû*þ™!Ýþ !îî,“þ „þöìîûyÐ ~îû ¢y£yöìëÄ x¢#› ”#‡Å “þ!vþüê
þ™!îûîy£# “þyöìîûîû ‹˜Ä ö‰þïÁº„þöìÇþìe ~îû ›y˜ !˜’Åëû „þöìîûyÐ 1+4=5

(c) (i) ö„þyöì̃ y „%þ[þœ#îû ›öì•Ä !”öìëû œÁº¦þyöìî x!“þe«yhsþ ö‰þïÁº„þ îœöìîû…y ¢›öìëûîû ¢yöìí
~£z¦þyö ìî þ™!îûî!“ Å þ“þ £ëû 2(4 5 12)t t mWb    Ð „ % þ[þœ#öì“þ xy!îÜT
“þ!vþüF‰þyœ„þ îöìœîû ›y˜ !˜’Åëû „þöìîûy– ë…˜ ¢›ëû t = 3 sec.Ð

(ii) L ßþºyöìîŸyöìBþîû „%þ[þœ#îû ›öì•Ä I “þ!vþüê ²Ìîyöì£îû ‹˜Ä ¢!Mþé“þ Ÿ!_«îû þ™!îû›yöì’îû
îûy!Ÿ›yœy !˜’Åëû „þöìîûyÐ 2+3=5

(d) ~„þ!Ýþ L-R î“Åþ˜#öì“þ þ™!îûî“þ#Å “þ!vþüF‰þyœ„þ îœ 0 sinE E t   ²Ìöìëûy† „þîûy £öìœy–
öë…yöì̃  !‰þ£«=!œ ²Ì‰þ!œ“þ xíÅ î£˜ „þöìîûÐ î“Åþ˜#îû “þyêÇþ!’„þ ²Ìîy£›yeyîû îûy!Ÿ›yœy
!˜’Åëû „þöìîûyÐ 5

(e) ›Äy:çöìëûœ „þ#¦þyöìî xÄy!Á™ëûyöìîûîû þ™!îûe«›’ ¢)öìeîû ¢y•yîû’#„þîû’ „þöìîû!Šéöìœ˜ “þy îÄy…Äy
„þöìîûyÐ ¼‚Ÿ ²Ìîy£ îœöì“þ !„þ öîyöìGþy “þy îÄy…Äy „þöìîûyÐ 3+2=5
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