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2020

PHYSICS (General)

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

® 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

Important Instructions
for Multiple Choice Question (MCQ)

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 [ie. (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

S | BTG (9D FIT 956 —
(A) N4l
(B) frex etew
(C) *Ife
(D) oifetael
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

3| (AN (FCH AT AU ST ol T 2, O 90 S (Qed (A
e

(A) TP IART A s

(B) I Ta<a fooraa e
(C) 7FeleT ~F I

(D) THAE (AT =
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3. The electric potential at a point is ¥ = —5x + 3y ++/15z . The magnitude of the
electric field at the point is —

(A) 32
B) 2-15
©) 542

1]
),
D
)

o «f5 e ofoe [ed 1 = —5x+3y ++/152 ©fSe ARG Wi Fo 2

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
(€) 9:1
D) 1:1
8 | foafb T ARFCH QP TSGR (el PRI IS 1 28T | 42 (709
O LITFCRT ejole —
(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
€| g3 QRCRT WK 2C I FCe, AT Ale® W& 21% Ja A1 dEs
SIEICS UG A —
(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 mm? and the resistivity of the material of the wire is

1077 -m. The potential drop in each cm length is —
(A) 1mV

B) 0.1 mV

(©) 0.0l mV

(D) 10 pv

Y| @B (AIEAHeRtR Sitaa s Moy [Kge e<ifee 205 | Sitad 2ERvE
CFIFE | mm? GR OIEFF TAMIEE @UF 107 Q-m OFF 2dfs @il e
eEg ofeq —

(A) 1mV
(B) 0.1 mV
(C) 0.0l mV

(D) 10 pv
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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 —

dB
A—
@A) A—

dB

@ﬂz

o AdB
()3dt

(D) Zero

1l 4 CFaee (D @3 OEd A @I GRFTRg B (8 @ISl - 24,
A GIFFCFET SIS FCAF OCeTs A TN 2| I B AR A
Af7af® 27, ©f 20a FeAre W Sfewee a1 —

dB
A—
@A) A—

dB
B) -4~

AdB

(€ 3 dt

(D) 0
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8. The instantaneous voltage in a circuit is v=100cos[mt+§) V and the

instantaneous current is i =10sinw¢ A. In this case, the angle of phase of
the voltage leading to the current is —

T
(A) 3
B) 3
©) 3
T
D) 3

b | GF OO SICHIF (SIFHeE A V=100cos((ot+§] V @ siewlas

T W i =10sinot @ GFG (SITEHCET AT AT W ioldy —

T
(A) 3
B) 3
O —

n
D)
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10.

The following combination is equivalent to which gate?

A
Y
B

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

o A IS T FIF Agey —

A
Y
B

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

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 pA
(B) 100 pA
(C) 150 pA

(D) 200 pA
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so | G GNEPOIET CFea Feies 2[ited Ji9 8 mA ¥R MRS 2A]NZF T
7.8 mA, KRB S 2en W —

(A) 50 pA
(B) 100 pA
(C) 150 pA

(D) 200 pA
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P-TI (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 » of a
wire of infinite length. The line charge density of the wire is A . 5+5

2. (a) What is electric dipole moment?

(b) Determine the potential and electric field intensity at the point P(r, 9) 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 v =V}, sin .

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 - 1]

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

(i) 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

>o

Y
A:D—Dﬁ—
B
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(i) AB+ AC+BC = AB+ AC

(i) AB+BC+CA=AB+BC+CA 3+
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