P-1I (1+1+1) G /20 (N) SUP
2020

PHYSICS (General)

Paper Code : IV-A & B
[New Syllabus]
(Supplementary)

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 : |IIl|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 3 marks.

1. If there exists a body with total charge 1.3e, it will violate the principle of —
(A) Conservation of charge
(B) Quantisation of charge
(C) Superposition

(D) Conservation of energy

S| (AT IBF GG S 1.3 20, OCF ©f (@ ifeq o6 Fa0q, GIfo 261 —
(A) IR FRTHe!
(B) SR (FIRBI
(C) Tofaeires
(D) =if&s el
2. The 2’s complement of binary no 1010 is —
(A) 1101

(B) 0111
(C) 0101

(D) 0110
3| BN AN 1010-97 2 IR0 767 —
(A) 1101

(B) 0111
(C) 0101

(D) 0110
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3. A charge ¢ is located at the centre of a cube. The electric flux through any of
face of the cube is —

q
(A) 2c,

(B)L

© L

D) 1
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4. The current through a coil of self-inductance L = 2mH at a time ¢ is [ = t%e”".
The time at which emf becomes zero is —

(A) 1S
(B) 2S
(C) 2.5S
(D) 4S

81 L =2mH 39 {2 @36 Fa e 5 M @ 71 Sfow® 21z
o [ =1 | (@I A SR Sfehsa A0 N W+ 2, G 267 —
(A) 1S
B) 28
(C) 2.5S
(D) 4S

5. In Boolean algebra, (4 + B).C will be equal to —

(A) (4.B)+C
B) (4.B)+C
(C) (4.B)+C
(D) A+B+C
¢ | Fera Feafers, (4+B).C ARG W= Fewe @t T —
(A) (4B)+C
B) (4.B)+C
(C) (4.B)+C

(D) A+B+C
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P-1I (1+1+1) G/ 20 (N) SUP
2020
PHYSICS (General)

Paper Code : IV-B
[New Syllabus]
(Supplementary)

Full Marks : 30 Time : One Hour Thirty Minutes

—

The figures in the margin indicate full marks.
Answer any three questions. 10x3=30

(a) State Gauss’s theorem of electrostatics. Apply this theorem to find out the
expression of electric field intensity at an external point due to a uniformly
charged spherical shell. Calculate electric potential at an external point due
to a uniformly charged spherical shell.

(b) Calculate the electric potential due to a point charge Q at a point in its
field. 1+5+4

. When two conductors charged to different potentials are joined with each other,

show that there is always a loss of energy. Where does this energy go ? 7+3

. Calculate the capacitance of the spherical capacitor when outer sphere is

earthed and inner sphere is charged. Show that for a capacitor of capacitance

C charged to a potential V, the energy stored will be %C V2. 5+5

Find the potential and transverse component of the electric field due to an
electric dipole at a point (r, 0) in free space. 5+5

Applying Kirchoff’s law, establish the Wheatstone bridge principle and explain
why a Wheatstone bridge is not suitable for measuring a very high or low
resistance. Indicate main differences between dead beat, moving coil and ballistic
galvanometer. 5+5

Page : 6 of 8



S

A d.c emf E is suddenly applied to a circuit consisting of a resistor ‘R’ and
capacitor ‘C” in series. Determine the variation of e.m.fs as function of time
both across R and C. Plot them on same graph and explain them. 6+4

Derive an expression for the instantaneous value of current in a circuit
comprised by an inductance ‘L’ and ohmic resistance ‘R’ connected in series
when an ac emf E = E|;sin(wt) is applied to the circuit. Derive an expression
for the average power delivered by the circuit. 6+4

Construct AND, OR and NOT gates using NAND gates only. Draw circuit
symbols only. 6

Convert 42 into binary number and 1101101 to decimal number. 4

(a) Define o and B of a transistor and find a relation between them. Find
maximum possible value of a.

(b) What is meant by depletion region of a PN junction diode? What happens
to this region when the PN Junction is reverse biased? 5+5
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