U.G. 2nd Semester Exammatlon 2019 : ; <

" PHYSICS
| [PROGRAMME] | - 4l
| Course Code : PHSP/CC-T-02 (A), (B), (C) & (D) 3
- Full Marks : 40 Time : 2; Hours

~

The figures in the righ‘t-hand margin indicate marks.

Candzdates are required to give their answers in their
‘own words as far as practicable. ' |

AnsWer all questions fl‘iro‘m selected option.
OPTION-02(A)
(Thermal Physics)
GROUP - A

i Answer any five questions: 2x5=140

a) Note down your understanding about trlple

;,,-r Sk
<AL R AU

point of water.
- At what temperature w111 the sm s. veloo1




 Caleulate what fraction of gas molecules has
- free paths lying within )\ to 2 , Where \ is
their mean free path.

g) State law of equipartition of energy.

~ h) How does Carnot cycle operates?

GROUP - B

Answer any two questions: 5x2=10

e Usine First Law and Second Law of
thermodynamics show that for vander Waals gas

00
&~ C =R+TT and discuss under what

conditions this gas may behave like an ideal gas.
b) Define Boyle temperature T, and calculate it
using the Berthelot equation  of state

RT a

E —

¢)  Prove that for an ideal gas

dQ=C,dT+pdV = C,dT- Vdp.

d) State and explain Joule-Thomson expansion of
a gas. What is regenerative cooling?

£2)

i 7

‘Answer any twoq
o)

b)

Prove that t

engines opera
temperatures is
temperatures of th
A Carnot engine v
between 260K and

Calculate the amount
reservoir at higher temp
work done in~ a cycle.

What is the Physical sig n
Calculate Entropy change

Derive Maxwell's velociity
the postulate of kinetic
Explain why peaks in )
curves of moleeﬁlaf

Calculate the
molecules at



~ Maxwell's relation.

- on (W) o2
b) Starting from equation = 5T, -8

T

SUj T p : o
Show that v ), RTV lor a gas obeying
= e

e RTV ]

V-b-

¢) Starting from Maxwell's thermodynamic
equation prove the following relations:

: [SCP o v
1) 6P : 8T2 :
o) (5
o L 3V )T 2 T[W]‘v
At

What do you mean by ‘degrees of Freedom® of
a dynamic system? State and explain the
principle of Equipartition of Energy. How the

“atomicity of gas molecules is related with the
ratiQ of specific heats?

b)  Obtain expression for the critical temperature

of Yan der Waals equation. Hence calculate
gxiﬁtx@al co-efficient,

;‘ Deduce Clausius Clapeyron's equation from

pressure and volume in terms of the constants .

(143+1)+(3+2)

1. Answer any five que

a)

b)

d)

(Mathe

Define even and odd

Even €4 odd S

Write down Laplace's

coordinates.

What is the relation amon:

value and error in error
Error-So#lt 2, &
e g
Write down Parse
expansion. :



Sepansion, |
e o Drichlet ¥ Ro <1

 What do ybu 'm‘ean by ordinary point and

~ singular point?

ordinary point €<% singular point <t & @i

Answer any two Questions:_ 5p2=10
@~ 7 2rE T WG ¢
a) i) Define gamma and beta function. 2

gamma 9K beta ST A& 7S |

()T (m)

ii) Prove the relation B(l, m)= T(i+m)
L% ; m

()T (m)

e 99 B(/, m)= T m)

equations:

KRR SR AR i 9 2

243

'b) Solve the following partial differential

3z

= TR -
gz R W s91

d) Prove the orthogonalithy_’_g’

polynomials:
| +1 ; y :
[ (x)p, (x) dx =0,
i o

Legendre polynomial-4s



: The ratlo of the frequencies of the tone
~* emitted by two string stretetched .wires
of same material and diameter, kept under
tension is 1:8. When the length of wire
A is 4 times of length of B, compare the

tensions of A and B. 4

@3 TAM ¢ JIFR o O (e WIY
5 Fe @ Ot FAES UANe 1:8
T4 A O 07 B IR (047 4 @ 99
A 8 B-43 OIGT 0ol 4 |

+1

b) i) Showthat |p,(xJdx = 0, n#0

=l

+1

ordte @, jpn(X)dx = 0, n#0

=il

= E=1()
ii) Express f(x)=4x’+6x+7x+2 in terms of
Legendre polynomial. 6.

f(g)=4x3+6x2+7x+2 AFFE Legendre
. polynomial-4% S 2 9 |

What is Fourier expansion? 2

d)

) A 3
g wmef (0, 2m)

iii) Prove that l"(%)=

emcr.% r() \/_lﬁ

Using Frobenius method,
solution in powers of X fz'

equation:



OPTION-02(C)
(Wave and Optics)

1. Answer any five questions: 2x5=10

- ol ariF Te v 3

a) The phase difference between two points of a
wave is 7. What is the path difference between

the points?:

- G5 S Ko [F ey v Al n | R
A AT FO?

b) What are Haidinger and Fizeau Fringes?
Haidinger 9<% Fizeau Fringe 3&te & @idi?

¢) Write down the formula for the radius of the

nth ring in Newton's ring experiment.

fACEeT fk SRR 2w fak-an bt el
(=Y |

| d) Write down the differential equation of a
travelling wave in one dimension.

G R < AR S SIS 7 |

" e) State Newton's law for the velocity of sound

in a gas. What is Laplace's correction for the
same?

ﬁﬁ%ﬂtﬁ]ﬂﬁﬁ*@a%ﬂ%ﬁﬁg@«l
s Laplace-43 sieiie e

I1n\

B
i 4 1 A "~ rwae

f) State Huygen'

g) Define longitudinal
EDGIACELRCENISES

hy What is diffraction
constant? i

woRE (a5 csfﬁ\ =

2. Answer any tw:o questib_nsf:
@G b dosie Teg e &

a)  State the principle of suf 1)

that it holds only fo

A

equations.

T fﬁﬁ-ﬂx a*n B

b)




. mmm\aﬁ? @R BT AFE O TR
| (aifAfe ROSRTR qEE (R)

~ Establish the expression for Fraunhofer

i oy .' diffraction}pattei'n for double slit. 5
ok . i @aifews Taee [ReS AAET Ol PGS

afedt ¥4

3, Answer any two questions:

mﬁm%m°

10x2=20

‘What are beats? Explain the formation
of beats. 08

T~ 62 75~ eI tod = i 999 |

i) Two harmonic vibrations x =asin(wt)

~and y=bsin(wt+6) are superposing.
'What will be the resultant “vibration for

0:37
Sk

X=asin(0t) g3 y=bsin(wt+6) 9%
““’W@ﬂ %wﬁm T A i

‘Cﬂwaﬁ;

_ s

and destrus
2297 fa-caif

ii)

c) i) What is a zone plafs

Show that it has m
Zone plate 3=0e &
@ 9tz i f

i)  Give constrt



| d at a point which is at a distance '@

ucked
from one end and the initial displacement is h.

¢ an expression for the dlsplacement at

De'nv
10

any point x at a subsequent tlme’.
| trdq @ e o 1% &Te YOI S
43R GFAIT 20O a Y ai<fis 7w h e e
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 string of length / fixed at both ends i';‘g
M
b] onvert decnnal number

number. _ -

| Weﬁfy the Boolean idem

((A+AB)=As A(A+

(Dlgltal System :

NOR 43 NAND cefm
?HT?@I (Truth table) CEW I

(27.125),, <& 7IfERe AR
<4l

Convert Hexadecimalv nu

decimal number.

(CSE2),, R c@wﬁﬂﬁ Y
FASRe F91 :

(A+AB)=A; A(A+B)

(Boolean ident



c)

g) Give the name of input and output devices of

computer.

a&m%@ewﬁ@mﬁﬂ@ﬁﬁﬁw

I

h) How many types of Shift Registers arc there?

Write their name.
e (fEela F1 P2 I el @4l
5x2=10

2. Answer any two questions:
@I S 2reR T e ¢

‘/ay’%e and verify of two De Morgan's theorem.
: 2+3

! w TF9IE 924 (De Morgan's theorem) 7fb
i Rge F9 ¢ g 79|

; b) Draw the Block Diagram of - 8085

Microprocessor. What is the function of ALU? |

: 350

085 JRGPIAGTAMG 3 B W 7| ALU-q7

P

. .~ Find 2's complement of the t

Answer any two questions:
@I b e Ted WS &

the truth table of 8-
NOR / NAND (1054 7

T below fig. A and B inputs anc&
s Y Prepare the truth table

logic gates have been used
v g A 4R B 270 GICed

SEH7B | y-«q GURE 09A <
Gifend (ol AR FA TAR?

-

(11001),.
~(11001), 9 fa® RO 2
@ | 1

Draw the Bil‘oc,k
oscilloscope (CR(
differenee‘ o]




1&%@%(@0)@%@%«1
g fRrei ufb a.c. signal-a9 ¥l N1

(uses) St 391
"Draw the circuit diagram of a two input
_ OR gate using two diodes. Draw the
circuit symbol and write the truth table
of the gate. Explain it's working principle.
212
: X B . 7 ST 9T T 1R 26 OR (oI5
§ & o wE 91 63 (157 AT UEA 9
: , R §Y GRe =19 ¢ PR <1 9
| ii) Explain how you can construct AND and
: OR gate from NAND gates. 252
e 4IfE NAND (51053 121 AND @3¢ OR
@ (sl 1o 4|
c) i) Construct Half Adder using Logic Gate.
A _ - Write down truth table and explain it's
: working principle. 24142
 AEF (0 RIS P SN (Half Adder)
-WWWWIE@W@#@QQ
IS 0 371
(ii) Define a multiplexer. Praw. the block

dlagram of 4:1 multiplexer, Write down
's truth table. , 2+2+]

(Phase difference) Wil g4¢ CRO-4% &

 147/Phs/P/L

d)

numbers:
el fas AW
T2 o e
~A)  11001+01111
/B) 11001-10011
/cy 1010x111

Verify the Boolean i
$fore wrenefe (Booléazi;ﬁ

. A

A A+ AR F B2

B) (A+B) (A+C)



