P-1I (1+1+1) H/ 20 (N)
2020
PHYSICS (Honours)
Paper Code: V-A & B
[New Syllabus]

Important Instructions
for Multiple Choice Question (MCQ)

® Write Subject Name and Code, Regisiration rnumber, Session and Rolt
rumber in the space provided on the Answer Soipt.

Examiple : Such as for Paper [IFA (MCO) and ITEB (Desaoriptive).
Subject Code @ |III[A|&|B

Subject Name ¢

* Candidates are required to attempt all questions (MCQ), Below each
question, four alternatives are given [Le. (A), (B) (C), (D)]. Only one
of these altermatives i "CORRECT answer. The candidite has to write
the Correct Alternative [ie. (AY({B}(C)(D)] agamnst each Question No.
in the Answer Scoript.

Example — if aiternative A of 1 1s correct, then write :
1. — A

® There is no negative marking fof Wrorg answer,
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Paper Code : V- A

Full Mark=: 15 Time : Thirty Mmutes
Answer alf the Chuestions.
Chooss the CorrectAnswer
Each Question Carries 1.5 Marks,
1. The slopss of 1sothennal and adishatic curves for an 1deal oas are related a5 —

=

(A) Isothenmal slope = adiabatic slope

(B) Isothermal slope = 7 = adiabatic slops

(C) adiabane slope = ¢ = Iscthermal slope

(D) none of the above 15 trus

The fficiency of a Camot engine 15 100%. The temperaturs of the smik must
b ——

A0k

B) 273K

(C) 0°C

(D) Nenz of the above

Volume of 2 a5 expands 1sothermally to 4 times its mutial volums. The chanee
in Entrogy m tetms of gas constants & 15 —

(AY RiIn?2

(B) Rind

(C) 2R a2

(D) Both {B) and (C)



4 The sxpression EJ [E |£] is eqiirvalent fo —
EVr\EP/)s \6T /i

[ ﬁ

£

®) @-‘?Jr

~ (&
(€) l'EF i

® -5,

5. The first law of thermodwvnamics 1s a restatement of the law of conservanon
o

(A) Mass

{B) Momentum

(C) Enerzy

(D) Non= of the above

6. Magnetic flux has the dimensions —
@) -2
®) [Mri
(© [arT2i)

i5)) [JT;I_.E;' 2
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7. Lenz's law 15 3 consequence of the low of conseranon of —
(A) Charge
{B) Enerzy
(C) Momentum
(D) Mass

& The differsnnial form of Famday's law of slectrommaomstic nduction 15 —

@A) VxE=-2<8
ot

B) V«B=u,J

© TxB=——2E
&t

D) VxHB=T+2

o

9 Time constant of 2 CF cucuit 15 —
1
(A) R
R
(B) C

(C) CE
) ER



10. The average value of the smusoidal voltage, v =7, smmwr over a complete.
oycle 15 —

27

g
=T

{A)

i3
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P-1I (1+1+1) H/ 20 (N)
2020

PHYSICS (Honours)
Paper Code: V- B
[New Syllabus]

Full Marks - 33 Time - Three Howrs Thirty Mirmutes
The figures tn the margin ndicare. full marks.
Answer five quastions taking &t least ome from each group.
Group-A
[Thermodynamics]
1. (a) State and prove the Camot's theorem What s 1ts simificance”

(b) Assuming the emperature to be a thermodynamic coordinate of the.
system. show how Kelvin derved a scale of temperature independsnt of
the propeiiies of the micasunme sysiom. Explam the relahon betiveon wdeal
gas scale and Kelvn scale of temperaturs. 6

2. Derrve Maxwell's thermodyvnanue refations and hence prove the relaiion

Co_C.=T1EF) (E7)
GG =TI |‘--EI-_.—,

Rl P+ —‘f;
Show thar for a van dar Waals' gas Co—C.- :-_—_E;—.- 5+25+35
e

3. (z) What 15 meant by ist order phase transston” Establish the Clapsvren
aquation for svstem which can have first order phase’ transition

(b) Calculate the efficiency of Otto cycle (22433
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4. Explain the principle of cooling of a paramagnstic substance by adiabanc
demaonetiscation Obtam an expression for the amount of cooling What 15 the

lowest temperature produced by this method? A543
Group-B

[Electricity - T1]
3. (2) Stare and =xplam Biot-Savan low Apply the low to find masnene feald
due 10 2 long staisht current canving conductor
(b) Seli-mductances of two cotls are L, and L., respectively and their mutual
inductanes 15 W Show that m gensral M=<1, L, Define coefficient of
cougling of two eircuis | (GHyed

6 Desmbe the construction and working principle of a suspended coul ballistc
galvanometer Explam the meanine of enncal damping. 92

7. (a) A dc sowrce of voltage 7715 suddenly appli=d 10 a amuit consising of a
reststor R and an mduoctor L m senes. Wite down the mstantansous e-nf
aquation and hence, find the nsfantansmis curent. Calculate the masinmm
energy stored i the nductor

) A smusodal voltage, v=1} cosmr 15 10 senes creurt
(b) A dal wol % apphed LCR Fmnd
an expression for mstantaneous current 0 circut 63

& (a) Draw the cirout diagram of Anderson Bndge. Find the conditions of
balance for the bndge.

(b) A thermocouple 15 comprized by two metals X and T Prove. that

+—T%E 6, -g, =—T2E
?E—THT and O; —0, e

6+3
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