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1. Choose the correct answer : 1x5=5

e Teach! AR Sferear :

(@) The ratio of two specific heats (g—”) of
v

a diatomic gas is

e o cFae R TR el

B AEYIC (g”—] T3

Cy
) 1-67 (i) 1-4
(iij) 1-00 (iv) 2
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(2) (3)

(b) In Carnot cycle, the first step is (d) Helmholtz free energy function is

defined b
F1'S S AT R’ B eine ;’{@ S
(T & T FH 7 .
(i) isothermal expansion .
@ : i) F=U+TS
= . ((: F=U-TS
i) F=U-
() isothermal compression 3 : (i) F=U+PV
SCARR LTI :
- | (i) F=U+PV-TS
(ifi) adiabatic expansion : :
N (e) The value of Boltzmann constant is
' PO FIFT T 3’ '
(iv) adiabatic compression ' e 1
1.38x10 JK~
FEO SRCIA B ) 1-38x K
S (i) 1-38 JK!
. f a system in
() Net entropy change o 28 voet
Carnot’s cycle is always | (i) 1-38x10~23 JK
F5 50 BT b1 P o7 A RS T © fiv) 8314 JK!
(i) zero 5 2. Answer any five of the following questions :
™ 2x5=10
(ii) positive I PR R e Hiobre T i
SCIEE (a) Define adiabatic and isothermal
. process. 1+1=9
i) negative
@ W;s FEO W AR e sew gy |
(iv) ‘more than 1 (b) ert<.e Maxwell’s four thermodynamical
relations. Yox4=0
Lot iR TS Do 7o wIRGT fora |
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()

(d)

(e)

(g)

26A/197

(4)

Write the two statements of second

law of thermodynamics. 1+1=2

wreafSReem @8 a3 ©Re 71 frar i

State 'the zeroth law of thermo-

dynamics. Hence define temperature.
1+1=2

oefSREme ey @bl Bl e’ emy

Ty e f |

Explain the physical significance of

entropy.

GGPR SIS oo I F97 1

Explain Brownian motion from kinetic

theory of gases.

(MR AfEOGT o1 oA ST RACT 361 T 1

Calculate the r.m.s. velocity of
the molecule of nitrogen at -20 °C.
Given, molecular weight of nitrogen
is 28 g/mol and R=8-31x103 joule/

kilomole/ degree.

20 °C Barere wiG'e WR AT I @
AR 1 ey, NGRS
9 28 g/mol G R=8.31x10°3 joule/

kilomole /%) |

{ Continued )

(5)

(h) Using Maxwell’s thermodynamical
relations, show that

I ST TR ot IR cryeat

Cv) _pf 3% )_{a%F
av avaT T2

"fi) Write the effect of temperature and

pressure on viscosity of a gas. 1+1=2
B T MFOR SoT Baver W B AR
R foran

() Define molar heat capacity at constant
volume and molar heat capacity at
constant pressure. 1+1=2

&aw:’mwg&w&am@:’m
TSR ST ey |

3. Answer any Jour of the following questions :
Sx4=20
O PR R e vkt e fiy

(@) What is mean free pPath? Obtain
' an expression for it. 1+4=5

oM TS 1% 2 WA MW SrrAI Sy |
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(6) (7)

(b) From the first law of thermodynamics, (g) The diameter of nitrogen molecule is
prove that 3-2x10'° m. The number of molecules
wreefoReET a9 R o[ oA T a at 0 °C and 1 atmospheric pressure is

Cp-Cy=R . 2-69x%102° per m3. Calculate the mean
free path for the nitrogen molecule.

A2 A @OR I 3-2x10° m. 0 °C

() Show that for a perfect gas
THOe HF 1 INGAN FS R [ RN

o (TR CFAS (IS
w0y . 2fS RS 2- 69 x 1025, ARG'tE W 1%
Y i T oY S 90 1.

(d) What is degree of freedom? Calculate . (h) State and prove Carnot’s theorem. 1+4=
the degrees of freedom of monoatomic, 7 . =5
diatomic and triatomic molecules. = 2+3=5 B STAChT BTaY T AR AT 94 |
ool T R 749 ARTAIT, RoAAART e

9 TR T ST 401 .
TS WY FoFO 4. Answer any one of the following questions: 10
S PP R e @br s fa

(¢) Draw Andrew’s curve for CO, at

different temperatures and explain
(@) Deduce van der Waals’ equation of

them. 2+3=5
state of a gas. Compare its theoreti
ffeq Sawere CO, I G773 I8 SF T4 curves with the Andrew’s experimeni:ll
HF 90 curves. 7+3=10
. TR (IS TR FRFIT offoRy
() Derive an expression for Joule-Thomson : 39| TR —-@:a WW T ;
coefficient. ' . L I
IEFCIIIT =91 Pl 397 |
G- AT BT LI ST 41 | |
!
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(8)

(b) Derive Maxwell-Boltzmann distribution
law of molecular velocities for a perfect
gas. Hence find the expression for
the most probable velocity and root
mean square velocity. 6+2+2=10

B o OFA RIS (- S
WRE @ Rowq Rfd aermif Shier
TR [ S TR @ TF 9T T Q@
SRR e | ’

(c) What do you mean by thermodynamic
scale of temperature? Show that
thermodynamic scale is identical with
the perfect gas scale. S+5=10

CHOR OIS ¢l e B @Y orge
@ OIS e BIF AP (IR e 7R |

(d) Derive Maxwell’s four thermodynamical
relations,

TR ©Io1aIOF ST BIRBT 2fodn <7 |

* ok
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Answer either in English or in Assamese.

1. Choose the correct option : 1x8=8

w7 Oeol ol 8

{a) The possible relation between radii of
orbits and principal quantum number

THLT JFG OIF T (RIS AT TSRG
T T

B14F0 0031 Contd.



(b)

1
(i) T

1
(iH) e

(iv) r,avdn

The electron of H atom is excited _to Fhe
ath orbit. The total number of emission

lines

SR AR TR o T
Wwﬁlﬁﬁﬁﬂ@%@ﬂﬁm

0 Zne-D
(ii) %n(n +1)

i) n(n-1)

(iv) n(n+1)

B14F0 0031 2

1

(c)

()

B14F0 0031 3

The minimum number of electrons in
a sub-shell with orbital angular
momentum quantum number [ is

Toiewolel GBI IR (FO0F S RIS
TR 1. FFALCOIS Jerod fF 35 [T
AN ?

(i) 2(21+1)
@ (21-1)
(@) 2(21-1)

() (21+1)

In spectroscopy the selection rule for
allowed transition is

FffeTiReame Smite @2k A FEt
() Al=0,+1

(M) Al=0

iii) Al=+1

(iv) Al=+2

Contd.



(e) The energy levels of a multielectron
(g) The rotational energy of molecules is of

atom depends on
B the order of
TR BETREA A ST GO IR B Wed
= w19 «BIF g9 #fE SR ey
() n (i) 1MeV
(ii) 1 (i) 10MeV

(i) Both n and I (i) 10-3eV

(iv) Both nand s (iv) leV

(i X-rays can be deflected (h) Frequency of Raman lines depend on
X-3fm Rfe om = ' l TH @RI TS 76T w1
(i) By an electric field (i) Frequency of incident light
e (IS @l uiifee (riemm I

(i) By a magnetic field (i) Scattering substance

T (A Rt =it ~R1 Rogad =
(i) Both electric and magnetic field (iii) Intensity of incident light
IS (oiieTT ARET

e wF 555 (e Toad Al

(iv) Neither electric and magnetic field (iv) Strength of magnetic field

RYe I pee (g Senc (TR P (FI9 2T

B14F0 0031
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2. Answer any six of the following :

2x6=12

R Ricere ggh1g Bes o ¢

(@)

(b)

()

(d)

(e)

Write the postulates of Bohr’s atomic
model.

3T 7Y WIS FRG (351 Bl |

The energy of the electron in the ground
state of hydrogen atom is -13-6eV.

What will be the energy of the electron
in 2nd orbit ?

BeTS Y TERER e ~13-6eV.
a8l Foie SRR e RR?

Write two limitations of Sommerfeld
atomic model,

BIRRFSS oty e 7 St B

What is Paschen-back effect ?
G- Ao e

For principal quantum number 3, what
are the possible values of orbital
quantum number (I).

314F0 0031 6

I

T2 CPRISIN TR 3 T ASKY FHIA (FRIGH
A (1) TARE 2

() A hydrogen atom is in P state. Find the
- value of J.

ZRWCEH S| 96l P SRS WRI JI I
e

(g) State Moseley’s law.
SCoeTiq AReot fordl |

(v) Find the maximum frequency of the
X-rays emitted by an X-ray tube
operating at 30kV.
30Kk Ve PR -1 X-R 53 i =1 s
A FooRIEY X9 8eR?

() What are diatomic molecules ? Give
example.
FomRe o9 e Sl

() What are Stokes’ and anti-Stokes’ line ?
5o uis 4535 @ 7

B14F0 0031 7 Contd.



3. Answer any four of the following :

5x4=20

o) Rigsiet sifRorT B 3

(a)

(b)

(@)

Describe the different series for

hydrogen atom explained by Bohr’s
model.

[T I W PRH A siigg i {ow
TR I 31|

Find the expression of magnetic
moment due to orbital motion of
electron.

FEPGE THEE IR B @1 GifFe anes
25 I Sfersat |

Explain L-S coupling.
L-S WY& i 40 |

Find the value of Lande g factor for
2
S

DN
.

2
513 A Lande g3 W R =1

B14F0 0031 8

(e} Write short note on Pauli’s exclusion
principle.

SRR gt AR 53, Rt

() What is diffraction of X-rays ? Obtain
Bragg’s law.

X-aRR Regad e @i =0 afSst 310

(g) Explain the difference between atomic
and molecular spectra.

AR S SARkE IR AL T T

(h) Explain the different quantum numbers
associated with vector atom model.

(e~ wIfT w5 wive Rfen @RS
AR TR 1 |

4. Answer any two of the following :

10x2=20
et Wl R 7h19 el ¢

(a) Explain how Sommerfeld model can

explain the fine structure of H, line.

B14F0 0031 9 Contd.



(b)

(c)

(@)

SIRIFSS S H, @R ers o e
SRES @ IR SiReg, B

What is Zeeman effect? Explain
Quantum theory of normal Zeeman
effect.

e =R 52 e R =ifRs
(PRGN ©GTB! I 41 |

What is Compton effect ? Derive the
expression of Compton shift.

Bfenes|

What is Raman effect? Explain the
Quantum theory of Raman effect.
Derive the €xpression of change in
frequency during Raman transition,

B14F0 0031 10

() What is rotational spectra ? Show that

in rotational spectrum of r_nolecules the
lines are equally spaced in frequency.

g 3o R oryedl @ W9 I BRI\
@RIRT T AN AT |

B14F0 0031 11

1500



Total number of printed pages—11

1 (Sem-5/FYUGP) PHYOSMN/(B)
2025
PHYSICS
( Minor)
Paper : PHY0500504
(SET-B)
(Atomic and Molecular Physics)
Full Marks : 60
Time : 2% hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.
1. Choose the correct option : 1x8=8

NG RE R

() In which of the following atomic
transition will have the wavelength be
minimum ?

O (TS AR IffeTre el TS
7q?
() n=5ton=4

B14F0 0030 Contd.



(i) n=4ton=3
(iii) n=3 to n=2
(iv) n=2 ton=1
(b) An electron revolves about a proton in

second excited state. The angular
momentum of the electron is

B &G BIRETIE bl 2EHEE 2o d Srefere
TS IR S| TESGOR (AT Sl
. h
@ 5
o
o
.. 3h
(iti) o
(iv) O

(c) The shape of the electron orbit is
determined by the quantum number.

ICE PIRISI TRLIE BT LT SO
e FE—

) n

(i) 1

(ii}) j

(iv) my

B14F0 0030 2

1]

(d) Which of the spectroscopic term is not
allowed ?

FfRRETe ©ee (] I SOl 2T 2

() *Dj
2
i) T3
() "%p,
2
(iv) %D

(e) In X-ray tube, the current in the circuit
for heating the filament is increased.
The cutoff wavelength

XM Feir® RreTicars sIqs 31 T9n 1o 2[/IRS T
IR o | OEF S99

(i) will increase

Alea
(ii) will decrease
IhE
B14F0 0030 3 Contd.



(i) will change abruptly
RIS ITS FeH 5]

(iv) will remain unchanged

AN W=

() The wavelength of X-ray is nearer to
the order of

X-3MR Seoft o cohi @rRias
() 10%m

@) 102m

(iii) 103m

(iv) 10-10p,

(g9 The vibrationa] Spectra of diatomic
molecules lieg in

fstmaRe &g dn TR 3R

(i)  Microwaye Region
TRERS wers

(i) Visible Region
FRIRICRCEE O

B14F0 0030 4

(iii) Ultraviolet Region
SROEGAT SeTS
(iv) Infrared Region

TREAIRS ST
(h) The frequency of stokes lines
S I AT

() same as incident light

oSS (AR TS G
(ii) more than the incident light

eifee (slizgee @R

(iii) less than the incident light
OO (AZTOT TN

(iv) does not depend on incident light

#ifee (AIZs] 8vge WS @

2. Answer any six of the following :

2x6=12
& fRiePIet JAo19 Bl o ¢
(a) Write the limitation of Bohr’s atomic
model.
QT Y WEF FRwe! Bt
B14F0 0030 S Contd.



(b)

(c)

(@)

The energy of the electron in the ground
state of hydrogen atom is -13-6eV. What
will be energy released when the

electron jumps from 3rd orbit to 1st

orbit ?

m%a’t@ﬂ SR OfETS EREOR *f&
_13-6eV. TERHTOIR @IS TOH FHALI
wazraamtaraamﬁmﬁmﬁw%ﬁef@

EGk

What is Stark effect?

B ARG B2

For orbital quantum (I) 2 what are the
possible values of orbital magnetic

quantum number (my) ?

RN RIS TRt 2-F N SR TR pFPIA
@RIBN WY (my) & 292

B14F0 0030 6

i

(e) What are soft and hard X-rays?
@I o o XAty [Fe

(7 Find the cutoff wavelength when the
potential difference applied to X-ray
tube is 20kV.
XM FeTe At 3 ReIcen 204V, o
weiord el

(g9 Write the postulates of vector atom
model.
(O6T gl WIET TR 25t B

(h) The atomic number of Boron is 5. What
is its electronic configuration ?
TR ARARS T 5. ARWIHR RGN
R ot

(i) Write two factors on which energy of a
molecule depends.
o o = ST T 75 I AW

B14F0 0030 7 Contd.



() Why a molecule does not rotate in its
ground state ?

SRS W @B o B i 2

Answer any four of the following :
Sx4=20
R Rt s e fa ¢

(a) Find the expression of magnetic
moment due to orbital motion of
electron.

EPG TR ([9R AE Tl @)l Gifve
IR S I Bferear |

(b) Explain J-J coupling.
J-J MIEF GG 4 |
(c) State and explain Hunds rule.

g IO o S i

(d) Explain fine structure of Alkali metals
(Na).

TR 419 (Na) I I o159 iyt 5|

B14F0 0030 8

*M<

B14F0 0030

(e) Explain infrared spectroscopy and

Raman spectroscopy.

SREIRS IfenRe o I5 I vt
i1

() Find the value of Lande g factor for

2p, .
2

2P, -9 A Lande g-3 WA R 01
2

(g) Write a short note on Compton effect.

o f&FaR 53 Gt fordl |

(h) Explain the arrangement of elements
in periodic table using Pauli’s exclusion

principle.
TR GHFHA Ao ~FE Oierre (PR
(FEWEE FTeniafeel i 4 |

Answer any two of the following :
10x2=20

o Rcicn qhre Bea

(a) Describe Stern-Gerlach Experiment
with necessary theory.

9 Contd.




(b)

(c)

(@)

(e)

TGN I FRYTO B -o1=f15 T SIS o1
311

What is Zeeman effect? Explain
quantum theory of anomalous Zeeman
effect.

i ofR=sT B i'vE R ~1REGaR
PRI B! GG 91 |

What is X-rays ? Write two properties
of X-rays. Explain the mechanism of
continuous and characteristic X-ray
spectra.

X4 e XMR 7 «f i | Rt o
WBEe X-3M 3Tt PRS2 a1

Discuss vibrational-rotational spectra of
diatomic molecules.

fastiarioRas S9m -9 36 et < |

What is Raman effect? Describe the
experimental arrangement to study this

effect. What are stoke’s and antistoke’s
line ?

B14F0 0030 10

o AR 2 G AR S TR
SIFHIE! I T | BT F (e (T e

B14F0 0030 11 1500



