P-1I (1+1+1) G/ 200 (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, Sesston and Roll
number in the space provided on the Answer Sopl.

Example : Such as for Paper [I-A (MCQ) and II-B {Desaiptive).
Subject Code : [II[A |&|B

Subject Name :

* Candidates are required to attempt all questions (MCQ), Below each
question, four aliernatives are given [ie (A), (B), (C), (D). Only one
of these alternatives 5 ‘CORRECT answer. The candidate has to write
the Correct Alternative [Le (AVIBY(CY(D)] agamst each Question Ne.
i the Answer Soript.

Example — It altermative A of 1 15 correct, then write @
1L—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 ansiver
Each question camss | Smark
1. Electron volt (V) = a wut of —

(A) Charge
{B) Potential difference
(C) Eneroy

(D) Mormentm

S| HEE (5T T 95 —

o

=1

(A) =vame
B) 5= =tz7
(C) ==

o

£8) R sy

When a negatrve charge 15 placed at the center of the sphere. then the dwection
of electric feld on the Gaussian swrface —
(A) Radially ourward

{B) Radially wmvard

(C) Along fhe tangent to the surface

(D) None of the above

G —

(A) 1€ A TELET T

(B) wrE = Teens

(C) #o=rmz "W F =g

(D) To5Fs & =%
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3. The slectnc potential ar a pout 15 Fr=—5I+3‘1;':—-JE: The magmitude of the
elecne field at the pomt 15 —

@A) 32
®B) 2-i5
(©) S\2

D) 7
] &G.‘:‘.' E':'-;_:_\__p 1_,_;'|HE‘. 2 ﬁat"‘f: ;’:—5_‘}:-—3_', g 15: ._':||:.J..:'E' TSLFL t’;r: 'a_f_'?

&) 32
® -15
(©) s
o) 7
Three 1dentical capactiors are connected once m parallel combination and once
mﬁmmbmanmfhcmamt&cqmmlﬂmmm—

(A) 3-1

(B) 6:1

(€) 8:1

D) 1:1

T0 HIRTLEA A —

(&) 3:1

Byo:-1

(Cyo-1

Dy 1:1
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5. Increasmyg the charge of a capacitor by 2C mcreases the stored enerpy of that

&

-]

capactior by 21% The mitial chiarze of the capatitor s —
(A) 10C

@ 20C

(©) 30C

D) 40C

o= ¥ErEs EEE 20 3% =, o T ofE 21% S o Tt
TEETT TS AR —

(A)10¢C

(B) 20C

(C) 30C

@) 40C

. 1A current 1s flowme through a potentiometer wire The area of cross sechon

of the wire 15 1 mm’ and the sesisinaty of the material of the wis 15
10~ - The potential drop in sach cm length is —

(A) 1mV

®) 0.1 mV

(C) 0.0LmV

D) 10u¥

£ (HGARERLE TEE w2 T Rmn o I0E | ThET rEeEE
eI 1 mmt S5 UEE eumeE e 107 0-m s ot o T

{A) 1mV
(B) 0.1 mV
(€) 0.01.mV

D) 10uV
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7. A wire loop with area 4 1= placed m a mmeneie Held i such a way that the
diraction of B 15 panallel o the surface of the catl If B chaness with ome then
the electromotive force m the loop wall be —

a5
@)

JiE'
(B) _"1:&'
_ 4 4B
(C) EP
(D) Zero

2| 4 oEITm PR S0 YIRS TS 970 GNerEE B 0T SwEnm I =,
ETT GrETIEEE Hend WL Tee Al w5 | 9 B waaE e

., dB
(A) 4—

ot
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8. The mstantansous voltaze 1 a circust 18 1':1(}{}-::{:5[ (Gl -rj—_H ["and the
= N As

mistartanecus corrent 15 f=10sm@¢ 4 In this case the angle of phase of
the volmee lsading to the cmrent & —

{A) 3

L) OEE TEaTE Toshe ernTess e t'=lﬁﬂcas| -:utf*%l I o mesie

w=EE W i=10uner 9 oEE (EELEE AR IEIEE WEIMEE] —

i
A) —
3
2%
B)
- )
©
(D) %
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9.

n,
-

10.

The followine combinastion 15 equrvalent to winch gae?

A_D’)—g}_
v
B >o

(A) OR
(B) AND
(€) NOR
D) NAND

| TS N N T A —

A.'—Df'—%))}_
v
B {>o

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

It & transistor, the value of emtter cumrent 15 8 mA and the value of collector
current & 7.8 mA Find the value of the comespondme base curremt.

(A) 50 pa
(B) 100 pa
(C) 150 pa
(D) 200 pA
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(A) 20 pa
B) 100 pa
(C) 150 pA
(D) 200 pa

Page : Q@ of 13



P-1I (1+1+1) G/ 200 (N)
2020

PHYSICS (General)
Paper Code: IV-B
[New Syllabus]
Full Marls : 30 Time © One Hour Thirty Mimntes
The figures in the margin indicaté full morke.
Arnswer any tiree questions taking mtleast o71¢ from each Group.

Group- A

1. (a) Smte and prove the Gapss's theorem
(b) Use Gauss's theorem to determune the electne field &t a distance r of a
wire of mfinite length The line charge density of the ware 15 ). 555

(a) What 15 electne dipole moment?

(b) Determme the potennial and elecine field mtensity af the pomt &, g) from
the mudpoint of an electne dipole: 1H4+5)

3. (a) The mner sphere of a spheneal capaciior 15 charged and the outer sphete
15 connected to the sarth Detérmune the capacitance of the spherical
capacitor

(b) Denve the expression of the potential enerov of a charped capactior
6

bt

Group - B
[Current Electricity]
4 (z) Wnte down Kirchoff's laws for slecmeal network and sxplan
(b) Estzblish the balanced conditon of & Wheatstones bridee by applving
Kirchoff's law 16
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(8) Detemnine the torque that acts on a rectanoular coil which casnies current
! and 1s placed m a pempendicular direction wath a2 uniform magnstic fisld
R

(b) Determune the self-mductance (L) of a solenoud

L

A=

)

i,

(a) An LCR senes curcunt 1s connected 1o & smusordal source v= [ smnor
Here, I is the inductor, C:stbccﬁpautmandﬂis!h&resﬁsﬁnre.
Calculate the resonance frequency of the above-mentioned circwt

(b) Obtamn an- sxpression for power factor of an AC. m&plmﬂﬂitﬂm
“Watt less Comrent™

l._.,h
L)J

Grnup:-t
[Electronics - 1]
(z) What 15 & Zener diode? Explain how a Zener diode works as a voltase.
regulator with the help of a crount diagram

(b) Explain how a transisfor acts a5 an amphiier by dmning 3 eirount diagram.
(z) Prove these two grven Boolean relanonships (244
(i) 4B+ A4C=BC=AB+4C

(i) AB+BC+CA=AB+BC+CA 222

(b) Determune the Boolean relation to the piven logic circmt and draw an
squnalerd circurt psime unrversal ‘gate. 53

[>o
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0} AB+AC+BC = AB+AC
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@) AB+BC+CA=4B+BC+CA e
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