
Page : 1 of 13

P - II (1+1+1) G / 20 (N)

2020

PHYSICS (General)
Paper Code :  IV - A & B

[New Syllabus]

Important Instructions
for Multiple Choice Question (MCQ)

 Write Subject Name and Code, Registration number, Session and Roll
number in the space provided on the Answer Script.

Example : Such as for Paper III-A (MCQ) and III-B (Descriptive).

Subject Code : III A & B

Subject Name :

 Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [i.e. (A), (B), (C), (D)]. Only one
of these alternatives is ‘CORRECT’ answer. The candidate has to write
the Correct Alternative [i.e. (A)/(B)/(C)/(D)] against each Question No.
in the Answer Script.
Example — If alternative A of 1 is correct, then write :

1. — A
 There is no negative marking for wrong answer.
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Paper Code : IV - A
Full Marks : 15 Time : Thirty Minutes

Choose the correct answer.
Each question carries 1.5 mark.

1. Electron volt (eV) is a unit of —

(A) Charge

(B) Potential difference

(C) Energy

(D) Momentum

1Ð £zöìœ„þÝþÆ̃  ö¦þyÎÝþ „þyîû ~„þ„þ éôôôé

(A) xy•y˜

(B) !î¦þî ²Ìöì¦þ”

(C) Ÿ!_«

(D) †!“þöìî†

2. When a negative charge is placed at the center of the sphere, then the direction
of electric field on the Gaussian surface —

(A) Radially outward

(B) Radially inward

(C) Along the tangent to the surface

(D) None of the above

2Ð ö†yœöì„þîû ö„þöìw ë…˜ }’yd„þ xy•y˜ ßþiyþ™˜ „þîûy £ëû– “þ…˜ †¢ä þ™,öìÛþîû ÷î”%Ä!“þ„þ öÇþöìeîû
!”„þ éôôôé

(A) îÄy¢y•Å îîûyîîû îy£zöìîûîû !”öì„þ

(B) îÄy¢y•Å îîûyîîû !¦þ“þöìîûîû !”öì„þ

(C) þ™,Ûþ“þöìœîû ßþ™ŸÅ„þ îîûyîîû

(D) vþzþ™öìîûîû ö„þyöì̃ y!Ýþ ˜ëû
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3. The electric potential at a point is 5 3 15V x y z    . The magnitude of the
electric field at the point is —

(A) 3 2

(B) 2 15

(C) 5 2
(D) 7

3Ð ~„þ!Ýþ !î¨%öì“þ “þ!vþüê !î¦þî 5 3 15V x y z    “þ!vþüê ²ÌyîöìœÄîû ›y˜ „þ“þÚ

(A) 3 2

(B) 2 15

(C) 5 2
(D) 7

4. Three identical capacitors are connected once in parallel combination and once
in series combination. The ratio of the equivalent capacitance is —
(A) 3 : 1
(B) 6 : 1
(C) 9 : 1
(D) 1 : 1

4Ð !“þ˜!Ýþ ¢›y˜ •yîû„þöìcîû •yîû„þöì„þ ¢›yhsþîûyœ ~î‚ ö×!’ ¢›îyöìëû ë%_« „þîûy £œÐ ”%£z öÇþöìe
“%þœÄ •yîû„þöìcîû x %̃þ™y“þ éôôôé
(A) 3 : 1
(B) 6 : 1
(C) 9 : 1
(D) 1 : 1
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5. Increasing the charge of a capacitor by 2C increases the stored energy of that
capacitor by 21%. The initial charge of the capacitor is —

(A) 10 C

(B) 20 C

(C) 30 C

(D) 40 C

5Ð ~„þ!Ýþ •yîûöì„þîû xy•y˜ 2C î,!kþ „þîûöìœ– •yîûöì„þ ¢!Mþé“þ Ÿ!_« 21% î,!kþ þ™yëûÐ ²Ìyîû!½þ„þ
xîßþiyöì“þ xy•yöì̃ îû þ™!îû›y’ éôôôé

(A) 10 C

(B) 20 C

(C) 30 C

(D) 40 C

6. 1A current is flowing through a potentiometer wire. The area of cross section
of the wire is 1 mm2 and the resistivity of the material of the wire is
10–7 -m. The potential drop in each cm length is  —

(A) 1 mV

(B) 0.1 mV

(C) 0.01 mV

(D) 10 V

6Ð ~„þ!Ýþ öþ™yöìÝþ˜!Ÿç!›Ýþyîû “þyöìîûîû ›•Ä !”öìëû !î”%Äê ²Ìîy!£“þ £öìFŠéÐ “þyöìîûîû ²ÌßþiöìFŠéöì”îû
öÇþešþœ 1 mm2 ~î‚ “þyöìîûîû vþzþ™y”yöì̃ îû öîûy•yBþ 10–7 -m “þyöìîûîû ²Ì!“þ ö¢!› ÷”‡ÅÄ
!î¦þöìîîû þ™“þ˜ éôôôé

(A) 1 mV

(B) 0.1 mV

(C) 0.01 mV

(D) 10 V
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7. A wire loop with area A is placed in a magneic field in such a way that the
direction of B is parallel to the surface of the coil. If B changes with time then
the electromotive force in the loop will be —

(A)
dBA
dt

(B)
dBA
dt



(C) 3
A dB

dt

(D) Zero

7Ð A öÇþešþœ !î!ŸÛþ ~„þ!Ýþ “þyöìîûîû œ%þ™öì„þ ~„þ!Ýþ ö‰þïÁº„þöìÇþe B ö“þ ~›˜¦þyöìî îûy…y £œ–
ëyöì“þ ö‰þïÁº„þöìÇþöìeîû x!¦þ›%… œ%öìþ™îû “þöìœîû ¢yöìí ¢›yhsþîûyœ £ëûÐ ë!” B ¢›öìëûîû ¢yöìí
þ™!îûî!“Åþ“þ £ëû– “þy £öìœ œ%þ™!Ýþöì“þ xy!îÛþ “þ!vþüF‰þyœ„þ îœ éôôôé

(A)
dBA
dt

(B)
dBA
dt



(C) 3
A dB

dt

(D) Ÿ)̃ Ä
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8. The instantaneous voltage in a circuit is 100cos
3

v t V     
and the

instantaneous current is 10sini t  A. In this case, the angle of phase of
the voltage leading to the current is  —

(A) 3


(B)
2
3


(C)
5
6


(D) 6


8Ð ~„þ!Ýþ î“Åþ˜#öì“þ “þyêÇþ!’„þ ö¦þyöìÎÝþöì‹îû ›y˜ 100cos
3

v t V       ~î‚ “þyêÇþ!’„þ

²Ìîyöì£îû ›y˜ 10sini t   ~ öÇþöìe ö¦þyöìÎÝþöì‹îû ¢yöìþ™öìÇþ ²Ìîyöì£îû ”Ÿyþ™yíÅ„þÄ éôôôé

(A) 3


(B)
2
3


(C)
5
6


(D) 6

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9. The following combination is equivalent to which gate?

A
Y

B

(A) OR
(B) AND
(C) NOR
(D) NAND

9Ð ˜#öì‰þîû œ!‹„þ î“Åþ˜#!Ýþ „þyîû ¢›“%þœÄ éôôôé

A
Y

B

(A) OR
(B) AND
(C) NOR
(D) NAND

10. In a transistor, the value of emitter current is 8 mA and the value of collector
current is 7.8 mA. Find the value of the corresponding base current.

(A) 50 A

(B) 100 A

(C) 150 A

(D) 200 A
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10Ð ~„þ!Ýþ ÝþÆy˜!‹ÞÝþyöìîûîû öÇþöìe !˜ƒ¢yîû„þ ²Ìîyöì£îû ›y˜ 8 mA ~î‚ ¢‚@ùÌy£„þ ²Ìîyöì£îû ›y˜
7.8 mA– ¢‚!ÙÕÜT ¦)þ!› ²Ìîyöì£îû ›y˜ éôôôé

(A) 50 A

(B) 100 A

(C) 150 A

(D) 200 A
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P - II (1+1+1) G / 20 (N)

2020

PHYSICS (General)
Paper Code :  IV - B

[New Syllabus]

Full Marks : 30 Time : One Hour Thirty Minutes

The figures in the margin indicate full marks.

Answer any three questions taking atleast one from each Group.

Group - A

[Electrostatics]

1. (a) State and prove the Gauss’s theorem.

(b) Use Gauss’s theorem to determine the electric field at a distance r of a
wire of infinite length. The line charge density of the wire is  . 5+5

2. (a) What is electric dipole moment?

(b) Determine the potential and electric field intensity at the point P(r,  ) from
the midpoint of an electric dipole. 1+(4+5)

3. (a) The inner sphere of a spherical capacitor is charged and the outer sphere
is connected to the earth. Determine the capacitance of the spherical
capacitor.

(b) Derive the expression of the  potential energy of a charged capacitor.
6+4

Group - B

[Current Electricity]

4. (a) Write down Kirchoff’s laws for electrical network and explain.

(b) Establish the balanced condition of a Wheatstone bridge by applying
Kirchoff’s law. 4+6
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5. (a) Determine the torque that acts on a rectangular coil which carries current
I and is placed in a perpendicular direction with a uniform magnetic field
B.

(b) Determine the self-inductance (L) of a solenoid. 5+5

6. (a) An LCR series circuit is connected to a sinusoidal source 0 sinv V t  .
Here, L is the inductor, C is the capacitor and R is the resistance.
Calculate the resonance frequency of the above-mentioned circuit.

(b) Obtain an expression for power factor of an A.C. circuit. Explain the term
“Watt less Current”. 5+5

Group - C

[Electronics - I]

7. (a) What is a Zener diode? Explain how a Zener diode works as a voltage
regulator with the help of a circuit diagram.

(b) Explain how a transistor acts as an amplifier by drawing a circuit diagram.

8. (a) Prove these two given Boolean relationships (2+4)+4

(i) AB AC BC AB AC   

(ii) AB BC CA AB BC CA     2+2

(b) Determine the Boolean relation to the given logic circuit and draw an
equivalent circuit using universal gate. 3+3

A
Y

B



Page : 12 of 13



Page : 13 of 13

S…V Çþ›“þy =’öì„þîû îûy!Ÿ›yœy þ™!îûî“þ#Å ²Ìîy£ î“Åþ˜#öì“þ !˜’Åëû „þîûÐ çëûyÝþ!î£#˜ ²Ìîy£
îÄy…Äy „þîûÐ 5+5

!î¦þy† éôé †

S£zöìœ„þÝþÆ!˜„þ¢äV

7Ð S„þV ö‹˜yîû vþyöìëûyvþ „þyöì„þ îöìœÚ ö‹˜yîû vþyöìëûyöìvþîû ö¦þyöìÎÝþ‹ !˜ëûsþf„þ !£¢yöìî „þy‹ „þöìîû
öœ…!‰þe !”öìëû î’Å̃ y „þîûÐ

S…V öœ…!‰þe !”öìëû ÝþÆy˜!‹ÞÝþyöìîûîû !îî•Å„þ îû*öìþ™ !e«ëûyîû î’Å̃ y „þîûÐ S2+4V+4

8Ð S„þV î%œ#ëû î#‹†!’öì“þîû ¢y£yöìëÄ ˜#öì‰þîû xöì¦þ”=!œ ²Ì›y’ „þîû ­

(i) AB AC BC AB AC   

(ii) AB BC CA AB BC CA     2+2

S…V ˜#öì‰þîû œ!‹„äþ öíöì„þ î%œ#ëû îûy!Ÿ›yœy !˜’Åëû „þîû ~î‚ ¢›“%þœÄ xöì¦þ”!Ýþöì„þ
£zvþz!˜¦þyîû¢yœ ö†Ýäþ !”öìëû ÷“þ!îû „þöìîû öœ…!‰þe xBþ˜ „þîûÐ 3+3

A
Y

B

———————


