Mugberia Gangadhar Mahavidyalaya
Department of Physics
1" Internal assessment, Semester 1|
Paper Name: Quantum Waves and Optics (C4)
Full Marks: 10; Time: 30 minutes

Answer any five of the following questions

Write the superpasition principal of wave.

Write the Huygens Principle.

Write the difference between the Temporal and Spatial Coherence.

Drive the expression of Superposition of two collinear oscillations having equal frequenties.
Define the phase velocity and group velocity. Drive the relation between group velocity and
phase velocity.

6. Show that the intensity for a plane progressive harmonic wave is the product of the rm.s
acoustic pressure and r.m.s particle velacity.
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MUGBERIA GANGADHAR MAHAVIDY ALAYA

IST INTERNAL ASSESSMENT
SUB-PHYSICS
PAPER-DSE-4(EXPERIMENTAL TECHNIQUE)
SEMESTER-VI
Answer any five questions 5x2=10

L.What is gross emor and systematic error?

2. What is absolute ermor? Give example.

3.What is meant by precision?Can we say an instrument of high precision is accurate?
4.Draw the block dagram of degital multimeter,

5.How to measure | and V using digital mulimeter?

6.Name the three bridge thal measures resisiance, inductance and capaciance.
7.How 1o convert LCR metre into inductance metre? Descnbe wilh block diagram.
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Mugberia Gangadhar Mahavidyalaya
Department of Physics
2+ Internal Assessment -2022
Paper name —-DSE-1T

Semester-5th
Answer any five question.

1. What is Generalised coordinate.
2. Write D'Alembert's Principle.
3. What s generalized momentum
4. Deduce Pascal’s law of transmission of pressure from the condition of equilibrium.
5. Find the condition of equilibrium of an ideal fluid under a body from.
6. State the physical content of the equation of continuity in fluid motion and establish the equation.

7. Show that relativistic KE of a moving particle is ¢’ times the apparent increase in mass of the particle,
where c is the free space speed of light.

8. Write a short note on Minkowski Diagram,




Mugberia Gangadhar Mahavidy
2" Internal Test,2022

Sem.-1ll (Physics)

Course- C-6T (Thermal Physics)

Full marks- 10 Time -30min

Candidates are required to give their answer in their own words as far as

practicable.
Q. Answer any five questions,

1. Show that the equation P¥*=Censtant, cmbraces all the processes
sothermal. adiabatic and isochoric, depending on the value of n,

is an isoentropic process?

—isobaric,

2. Show that the adiabatic reversible process

3. If the equation of state for a gas with internal encrgy U is PY=URB, w
equation for the adiabatic process”?

hat 15 the

4 Why adiabatic curves are more sleeper than isothermal curves?

5. What are the characteristics of a Carnot engine? Under what condition it will be
100% efficient?

6. U=U(T.V) is a state function . then show that dQ= dU 4+ PdV is not an exact

differential .
7. Define mean free path and Write down it’s expression.
8. Describe the total degrees of freedom for monatomic and diatomic molecules

9. Estimate total number of air molecule in a room of capacity 25 m’ at a

temperature 27°C



Mmm“_"m“‘mm MAHAVIDYALAYA
1" Internal Examination
CLASS-B.5¢ (General)
Semester-2
SUB-PHYSICS

T.M-10
ANSWER ANY FIVE...

1. Find out the angle between 2i+3j+k and i+j+k .

2. Write the physical interpretation of gradient of a scalar function.

3. Find the volume of parallelepiped if A=-3i+7]+5k, B=-3i+7j-3k and
C=7i-5j-3k.

3 = EE:—-
4.0=3x2y-y322.find out the grad at point (1,-2,-2) L2 S'Iﬂ - Y
5. What is axial vector..Give one example.
6. Find out the value of AXB.

IF A=2i+3j-k and B=3i-5j+k



Mugberia Gangadhar Mahavidyalaya
Department of Physics
1* internal assessment
Semester: V] Paper: Statistical Mechanics (CC-14)

Answer all questions. Full Marks 10 (5*2)

1. Inhow may way can five bosons be arranged in three quantum states?

2. Sketch the spectral distribution figure (u,vs A) of blackbody radiation at two different
temperature (T1>T2)

3. Drive Wien's Law and Rayleigh-Jean's Law from Planck’s law.

4. Why micro canonical, canonical and grand canonical ensemble Bives almost same results for a
system of large number of particles?

3. How does Sackur Tetrode equation resolve the Gibb's Paradox 7



A. Answer any five questions.
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9.
mixture of plane polarized and un-polarized light?

Mugberia Gangadhar Mahavidyalaya

Department of Physics
Semester-Vl1
1" Internal Assessment
Paper: CC-13T (Electromagnetic Theory)
Full Marks-10

2x5=10

What is the physical significance of displacement current 7
In & medium of dielectric constant 5, the maximum displacement current 1s

equal to the maximum conduction current at a frequency of | MHz what 1s

the conductivity of the medium?
State and write down the pointing theorem for an electromagnetic waves

Show that electromagnetic wave Is a [Tansverse wave.
What is the wave Impedance? How can you relate the refractive index with

dielectric constant?
Write down the Boundary condition for the magnetic intensity across the

interface between two dielectric medium?
Show that an excess charge placed at any point in a8 medium of conductivity

o and permittivity € decays exponentially with a time constant e /.

State and explain Malus's low.
How can you distinguish between an elliptically polarized light and a

10. Describe Shortly - a) Double Refraction

b) Optics Axis



- Sketch the Spectra| distribution figure | U, vs &) of hiackhudv radiation g¢ two different
tmnperatum {T.l}TI]

= Drive Wien's Law and Ra'rl'eighdean's Law from Planck’s iaw,
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Mugberia Gangadhar Mahavidyalaya
Department of Physics
1* Internal Assessment - 2022
Paper - DSE3T
Semester — 6™

ecasanens # I A W ST

Answer any five questions. 5x2=10

1. What is modulating index of AM?
2. What are the similarities between FM and PM?
3. Compare FM and AM modulation. Which is more superior?
4. An AM transmitter has a carrier power of 30W. The percentage of modulation
is 85%, Calculate -
(a) The total power (b) The power in one side band
5. What is Noise? Discuss briefly about short Noise.
6. Discuss AM generation using Non-Linear element like diode,
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Mugberia Gangadhar Mahavidyalaya
2" Internal Test
Paper-DSE 4T (Experimental Technique)

Sem —vi

Time-30min full marks-10

Answer any five

=

5x2

. Give the physical significance of Knudsen number. What is its value for

molecular state of a system.

Define the unit of pressure “tore”. 1 torr = ........ mbar.

What is the average speed of Nitrogen molecule at 300°C (molecular mass
of N2=28, R=8.314J/K).

If mean free path for Nitrogen molecule is 64 mm at 10~ mbar then what
will be its mean free path at pressure 0.3 mbar,

How many collisions will a Nitrogen molecule have in one second at a
pressure of 0.1 mbar. (given X at 0.1 mbar pressure is 0,64 mm).

Define the term molecular impingement rate. Relate it to molecular density

(only relation).
Why turbo molecular pumps are called momentum transfer pump.

Write down the phases of Rotary Vane pump.



Mugberia Gangadhar Mahavidyalaya
1" Internal Assessment (202%)

Semester - 1V
Electricity & Magnetism (GE-4)

Time- 40 minutes Full Marks-10

Answer any five questions. 2X5=10

2

What do you mean by polar and axial vectors?
Show that grad® is a vector perpendicular to the surface ®(x,y,z)=C

where C is a constant ?
Show that “If closed line integral of a field vector (&) vanishes ,then

it is the gradient of a field scalar(®)”.

Show that electrostatic field is conservative in nature.

Does a magnetic field do any work on a moving charge ?

From Biot-Savart law in vector form , Show that ‘Isolated magnetic

monopole does not exist.’ Y
The magnetic vector pmenlialx is difined by B =9X A, Show that A

satisfies the equation VA= - yf,f, provided "‘ﬁ’a.K:[}, J being the

current density.
What is equation of continuity in electromagnetism and give the

physical significance of it’s?
What is displacement current? Why is displacement current called a

current?



Mugberia Gangadhar Mahavidyalaya
Department of Physics
Paper Name: Quantum Mechanics and applications Practical (C11P)
Full Marks: 20

Group A

::a:;ujw the tunneling effect in tunnel diode using I-V characteristics. | brief theory, data table,
{ 8)

Group B
(Answer any one question from the following)

Solve the s-wave Schrodinger equation for the ground state and the first excited state of the

hydrogen atom. (7)
Solve the s-wave radial Schrodinger equation for an atom for the screened coulomb potential.

7]
Solve the s-wave radial Schrodinger equation for a particle of mass m, for an harmonic oscillator

potential. Plot wave functions. (7)

[LNB 2, Viva -Voce 3]



T P

W
L
- I

:&%ﬁéﬂ}ﬁjﬁx

-.":'“:' "1-1_"' 'f$ ! L{-i | 1 U‘“ q. ;[ i L-l_:i-T -{:}{::‘_IE 'l.

II.
'-V |r,|L|"'E\1i"r-f'J|L

I |‘r' oy . L
497 4 Hao. Vo' *i.ﬁg.ﬁ : *;:-"‘1‘ AY
l&h l'LL
. . }'

Al il
(:L n{'{) J:1..'| :!'IP.J“"-'W:':‘:.l 1-]- ll

( pMmme N




15t Internal Assessment 2023
Department of Physics

Mugberia Gangadhar Mahavidyalaya

Semester: IV Paper: SEC-2 (Basic instrumental Skill)

Time: 30 Minutes

Full Marks 10

1)
2)
3)
4)
5)
6)
7)

Answer any five questions (Each question has 2 marks)

Define Accuracy.

Define Precision.

Define Sensitivity.

Define Resolution.

What is the loading effect in electrical measurement instrument?
What is random error?

Define systematic error.
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3

5

7)
8
9)

Show that electric field due to Point charge is conservative in nature (consider Field E= Ka/r' P).
If electric field in a region isE=Sxl ¢ 6y ) +3: & v/m. €5 =8.854 » 10 /N’ then find volume
charge density.

Proof the differential form of Gauss’s theorem In electrostatics.

If electric field for an infinitely long wire at a distance 3 meter is 8 N/C then find field st a
distance of 4cm from the wire.

What do you mean by Eddy current? Write down its two applications.

H induced emf of a coil is 10mV due to change in current of & coil is 0.2A per second the find the
self inductance of the coll.

Find the gradient of f{x,y,2) = * Sin{y) log(z).

If electrostatic potential f=xyz then find force on an electron placed at point (2.0,2).

Draw the variation of electric field for a charged conducting solid sphere and uniformly charged
solid sphere with distance.



Mugberia Gangadhar Mahavidyalaya
1" internal assessment, Department of Physics

Subject: Physics, Paper: Wave and Optics (DSC-10, CC-4)
Answer any five question Time: 30 Minutes Full Mark: (5*2=10)

What is the result of superposing two collinear harmenic oscillators with the same frequancy and
phase?

Describe the motion of two collinear harmonic osclllators when they are superposed with a phase
difference of 180 degrees.

How does the amplitude of the resulting motion change when twa collinear harmonic osciliators
with different amplitudes are superposed?

What Is the result of superposing two perpendicular harmonic oscillators with the same frequency
and phase?

Describe the motion of two perpendicular harmanic osclllators when they are superposed with a
phase difference of 90 degrees.

How does the amplitude of the resulting motion change when two perpendicular harmenic
oscillators with different amplitudes are superposed?
7. Write the superposition principal.

1. G2 AU BTSITa a9 (5T 5ES 5fo Sena-ram Tarai=es W@t SRrTE
FATE TG B2

2. Stro fBf3 (ormaal cos SRS Ty ib Fenamm TErai=s WHE FHEreTe F 4
T, G B 4FTE BT 9062

3. Hio FARMEE TANHE WO 1Y fGa T 5o/ 28, ©YR A TEE sy 5eiE
WA W Blend fAafEe e

4. GE% T RS 993 (0 7ES 4ib s Tarmfae wfHEta oEeTs
AT PR B

5 ®o fEE (paTal CFG SEs 94 1 Se=Hn TS Wity Hoarsng 41 <Y,
Y P HALE 5o 962

6. WfS e TACAS WG T4 o/ Tl 718 =, $4R 2 Iga= 5o
W rE Wi Frend e T

7. SyHETeTGH e g



Mughevia Gmﬂmuw Mahayidyalsya.
1.5*" Iw]ﬂrml gﬂmmﬁFCQﬁ.ﬁwﬁﬁ)

Physres L
Foler ee(9) Elemand i Hee
Physics -
Foll Marky >0 ’T‘ﬂlfﬂamin
@ -Anﬁmtraﬁ')p;ﬂ M’ffaﬂ. x5 =10

I Coledale Hio Bimﬁnar- Eﬂt-ra«{ n Mey ‘d# 4 e
Jovm «Hrmndj dade

Maggal Qe = Y0038 FS L
B I = 1r00%Iys L

b2 heuhon = |+ 00 § 985 L

2> Find Hs a;l:'xza;rmaf By TR dllg,:nhaarﬁ-ﬁﬁ’q Ehu;’l{
Eﬁhﬂ; rfh:wﬂ-f. of Par’rl'idi..
bys mw Asv ity Nudiug
3> Sive the Ph}t:h‘afq o} Mevhino,

d,? What- are -the [rotoge by, Which “‘?"“‘a) loge
amrg,ca/ Ohen P&mna., HweLph maltey 2

5? Coleulade Hhe veachion eneri, R Likesaled in
~the "FO" 60 peaehion 4 Uﬂ'ifﬂ—\ 3E per nueleon
of Lif ), §.6mev ond ot ef g ix J06me
% 4
L +|1+' —y 2K

1



'—rl[ l.l i tit, T '—L—r | r r 1|1| { 1 TN

Time -30min

| uﬁ ‘U‘ihat do you mean l:v ultraubletﬂimh!?f

B, S i ﬁ Find the probability current dnnsltyuf Y(x) = Uix) . e

R 5. Draw the curve for (i [*and || with distance. Where W, and W are the ground stat
and 1* excited state of one dimensional infinite 'p.DFqnﬁ;[.df.width ks



)

M-

ANy Owes Ve : F-
G o) What do mﬁimﬁﬁ wieScanr St 8
o Lramsis keY o uﬁﬁjl 1 T

9 Whok 16 o lsod §iue 9
O Eabloi e ve ker brodeler binv»»g
? Vo do yeu weom b MT\:;BMTEV\O»\%; )
2) Denve ow @(_Fﬂrmalnm L?\:-r Hae e%%idemc:j 63—-1

lm:dji WoVe woekd ey’
£) What is vefple Sacke ¢
@ £ b loan N a’ww diode molnknct  (owh
Vel ooty e load? -
9 :F»-.-H;«.O- Cactak Shoton Inkle

eath 16 Zewy dilode-




IstInternal Assessment 2023
Department of Physws
Mugberia Gangadhar Maha\ndyalaya

Semester: IV Paper: SEC-2 {Basic Instrumental Skill}

Full Marks 10 Time: 30 Minutes

Answer all the questions f

1. Whatis a multimeter? How is it used as a voltmeter? 142
2. Draw the block diagram of an AC millivoltmeter , Write down its specification and their

significance. 2+
3. How is the electrostatic focusing achieved in CRT? Explain It with the help of a diagram




‘Mugberia G4 ngadhar Mah avidyalaya
2™ | ternal assessment,
Subject: Physics, Paper;: way

Answer any five question

1,
2
3.
4,

transmitted th rough a given point on a str

Department of Physics
¢ and Optics (DSC-1p, CC-q)

Time: 30 Minutes

ing supporting a sine wave is 0.20

he wave Is 2.0 mm, what Power will be transmitted through this

5. Write a note on Electromagnetic nature of light,
i f the pipe is resonantly excited

by a 430 Hz s0urce ? Will th
(speed of sound in air is 340

in resonance with the pipe if both ends are open?

ms-1),
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LI #0) L Sem/PHNIIT Arn
Viby ASAGAR UN IVERSITY - :
1¥ Semester Exnminajipn 2
Subiject ; PIYSICS My

Pilper: CCIP (Mechanicy fab.|
Full Maihs: 30

The figures in thas gy

BrRIn Indicate ful
ax practicabde,

marks. Contdidates arp MRQusred Lo give thelranswers in their awn wirdh s far

Distribution Marks [Experiment - 15, LND: 02 ; Viva 2 03 |
Perform one eXporiment -lmm:llhmugh drawing cards,

B To measure the external diameter of 3 ushe

i 1

b Data for dlameter by slide callipers(a beast flve rendings), 3

<. Dat2 for verier constani and 2ee0 error of serew pauge, |

Diata for diameter by screw gauge (at least five readings). i

Data for vemier constant of travelling icToscope. [

Drata for diamesr by microscape (at least throe rendings for cach of horizonta) and vertical dinmeter),
5

g. Compare and commen an the resuiis

2) To determine the modulus of rigidity of o wire by Maxwell Needle ( masses

L Working formula, 3

b Measure the length of the wire, 1

¢ Data for the radius of the wire by screw gauge (at beast § readingsy. 3
d.  Data for time perieds for solid eylinders outside andl inside the needle respectively (T, and Ty), at least 10
oscillations, &

€. Calculation of rigidity modulus. |
L. Precaution and discussion. |
3) To determine the value of g using Kater's pendulum.
& Working formulaTheory, 3
Preliminary records of times of oscillations during adjustment of positions of the cylindess.
¢ Data for final time period T1 and T2. 2

d.  Data for the distances |, and };, 1

[

Caleulation of g. 2

£ Percentage of emror (let standard value of £~ 98lemisec?), |
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L,’- A Mugberia Gangadhar Mahavidyalaya
Department of Physics
2" Internal assessment, Semester 1l

Paper Name: Quantum Waves and Optics (C4)
Full Marks: 10; Time: 30 minutes

Answer any five of the following questions

Write the difference between Fraunhofer and Fresnel diffraction.

1,
2. Show that the drak and bright fringes produced in Young's experiment are equally spaced.

3

4,

What do you mean by fringes of equal width and fringes of equal inclination,
In Young's experiment with a light of wavelength 589.3 nm separation between the slits is 1
o & UL R

mm. Find the fringe width o a screen 1 m away.

What is meant by Rayleigh criterion of resolution?
A convex lens of focal length 40 cm is employed to focus the Fraunhofer diffraction pattern of a

single slit of 0.3 mm width, Calculate the linear distance of the first order dark band from the
X 3SL , N

central band. Take the wavelength of light A= 589 nm, ~>
.S
w M

Explain the necessity of narrow source in Young's Experiment,
& -0

I‘-\-A




answer any five of the following questions

1.
2.
3.
4,
5.

Write the superposition principal of wave.
Write the Huygens Principle.

Write the differsnce between the Tempors
Drive the expression of Superposition of two
Define the phase velocity and group welocity.
phaze velocity.

Show that the intensity
acoustic pressure and r.m.s particle velocity.

| and Spatial Coherence.
collinear oaciliations having equal frequencies.

Brive the relation between group velocity and
for a plane progressive harmonic wave |5 the product of the r.ms

%4 ala
Prove Ihit"',ﬁ = ¢Z 2



15t Internal Assessment (1st SEM)
Paper-C2T
Answer any five question, 5x2=10

1.What is Axial modulus and it's dimension?

2.Express the Bernouli's theorem.

3.Explain Archimede's principle from the basic equation of |
hydrostatics. '

4.Show that the equation of motion of a particle(i.e, Newton's
second law)remains unchanged under a Galllean transfor - \
mation.

5.Show that a given system of particles has a fixed centre of
mass (CM)independent of reference frame vsed to locate it.

6.Show that work done by a conservative force field in moving
a particle along a closed path is equal to zero.

7.What are mean by the time- inte===! =n< *"2 path-integral of
a force?What information about the motion can you get from

them?

8.prove that the force field

F=(yz-y)® + (xz-x-1) § + (xy-22) Z is Conservalive.



Mugberia Gangadhar Mahavidyalaya
2nd Internal Assessment
Department of English
Sub- AECC English Compulsory

Semester - |
F.M.- 10, Time- 30 Mins

Answer any five following questions: 2x5=10

1.What is Passive Listening? Give an example.

2.What is Miscommunication ?
3.Mention any two strategies to overcome the barriers to communicate.

4.Mention any two disadvantages of Written Communication
5.Mention any two difference between Animal communication and Human communication.
6.What is skimming?

7.Mention the steps of Close Reading .
8.Mention any two advantages of note -making
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Mugberia Gangadhar Mahavidyalaya
I;:E:ﬂrﬁnl?t of Physics
s ) aclical Examination
emester: | Paper; - Mathematical Physics Lab (CC1-P)

Time: 3 hours g
Full Marks: 20

Distribution of Marks [Experiment - 15; L8 02; viva: 03]

Graup A
Answer any two Questions. {3226} 1
What are functions in Python, "
2. Find the output of the following:
L1 = [100,900,300.400. 500/
LTART =]
SUM=0
for Cin ronge(START,4):
SUNM = SUM + LI[C]
print{C, *:", SUM)
SUM = SUM ¢ LIJOf*10

print{SUM)
What are data types? What are Python's built-in core data types?

[

Group B

Answer any one,
9

Create an array with numbers: 1.2, 2.5,5.9, 4.6, 2.4, 0.8

Write a Python script to arrange the numbers in ascending order, (3+6)

Write a Python script to create a one dimensional list of 10 numbers and to find their sum and
[3+6)

average of the numbers,
Write a Python script to find the roots of fallowing quadratic equations (9)

WO Eu ) 2D



Distribution Marks [Expotiment - 15; LNB: 02 : Viva - 03]
Perform ene expeviment allotted through drawing cards.
1 To measure the external diameter of a tube by Slide cilllipers, Screw Gauge nd Travelling micrascope,
®  Data for vemier canstant and zero crror of slide callipers, |
b, Data for diameter by slide callipersiar least five readings). 3
€. Data for vermnier constant and zero ermor of screw gauge, I

d.  Duats for diameter by screw gaisge (ot lest five readings). E

€. Data for vernier constant of travelling microscope. 1
£ Data for dinmeter by microscope (ot Icast three readings for cach of harizontal and vertical diameter).
5

g Compare and comment on the resulls |

2) To determine the modulus of rigidity of a wire by Maxwell Needle.( masses should be provided)

a.  Working formula 3

b, Measure the length of the wire. I
. Data for the radius of the wire by screw gauge (at least § feadings). 3

d.  Data for time periods for solid cylinders outside and inside the needle respectively (T and Ts), al leass 10
oscillations. 6

e. Calculation of rigidity modulus. |
f.  Precaution and discussion. |
3) To determine the value of g using Kater's pendulum,
a.  Working formula/Theory, 3
b. Preliminary records of times of oscillations during adjustment of positions of the cylinders. 5
€. Data for final time period T and T2. 2
d.  Data for the distances l; and I, |

e. Calculation of g, 2
f. Pﬂ'mnfmwuﬂmmﬂutufg=ﬂﬂlm'm:].l



VIDYASAGAR UNIVERSITY
1" Semester Examination 2013

Subject : FUYSICS (Hona.)
Paper: CLIP (Mechanics tas )

as practicsble,
Distribution Marks (Experiment - 15; LNB: 02 Viva : 03]
Perform ene expariment allotted through drawing cards.
1 To measure the external diameter of a tube by Stide callipers, Screw Gaugs and Travelling microscape:
L Dats for vemier constant and zero ervor of slide callipers. 1
b Dats for diameter by slide callipersint beast five readings). 3 !
€. Data for vernier constont and zera eror of screw gauge, 1
d.  Data for dinmeter by screw gasge ( least five readings), 3

e, Dota for vernier constant of travelling microscope. 1

. Data for dismeser by micrioscope (at least three readings for coch of horizooial and vestical diameter).
5

g Compare afd cosimenl on lhe results 1

2} To determine the modulus of tigidity of a wire by Maxwell Needle.( masses should be provided)
A Working formula, 3
b. Measure the kength of the wire, 1
c.  Data for the radius of the wire by strow gauge (ol feast 5 readings). 3

d.  Data for time periods for solid cylinders outside and inside the needle respectively (T, and T3), ot least 10
oscillsfions. 6

¢ Caleulation of rigidity modulus. |
. Precaution and discussion, |
3) To determine the value of g using Kater's pendulum.

a  Working formulaTheory, 3
b, Preliminary records of times of oscillations during adjustment of positions of the eylinders. §
¢.  Data for final time period T1and T2. 2
d. Data for the distances |, and 1; . 1
¢. Calculationofg. 2
f. Percentage of error (let standard value of g = 981cmisec’). |



Mugberia Gangadhar Mahavidyalaya
2™ Internal Test,2022

Sem.-1ll (pure pass)

Course- C-6T (Thermal Physics)
Full marks- 10 Time -30min

Candidates are required to give their answer in their own words as far as
practicable.

Q. Answer any five questions.

1. What is Entropy ? Gives the physical concept ol Entrpy.

2. Calculate ASuyere for reversible isothemal expansion of perfect gas.

2X5=10

3. U=U(T,V) is a state function , then show that dQ=dU + PdV is not

an exact differential .
4. Define mean free path and Write down it’s expression.

5. Describe the total degrees of freedom for monatomic and diatomic

molecules
6. Show that *W'(work done) is a path function.

7. State the Clausius™ theorm on entropy and write the combined
equation of 1*' and 2™ laws of thermodynamics.

8. Find the specific heat of the process P=a/ | for 1 monalomic gas, a

being conslant.



Department of Physics, Mugberia Gangadhar Mahavidyalaya L
12 Internal Assessment-2022 '

Paper Name: GE-3 (Solid State Physics )
Semester-ll

Angswers any 5 questions, (5%2 =10)

Full Marks 10

1. Show that, in a long wavelength limit, the velocity of sound Is independent of frequency,
2. Whal is the forbidden frequency band 7 show that the width of this band depends on the

mass rato M/m.
3. What is the cut off frequency for a linear monatomic lattice if the atomic spacing (a) is 1A

and valocity of sound Is 330 mis at0 o C. | ;
4. Show that *A monatomic linear lattice behaves as a low pass mechanical fier.

5. What is Bragg law?

6. What Is the Brillouin zone?
7.The primitive translation vector of a two-dimensional latlice are

a2+ ], b= 2
Determine the primitive translation vectors of its reciprocal latlice.



~ Paper Name: SECIT

Semester-lil

Full Marks 10

What is capacitive rectance.

Give the V-l Characteristics of Zener Diode.
Draw the half wave rectifier and full wave rectifier using diode

What is a single-phase motor?
An inductor of 2H is connected to a circuit at a frequency of 50Hz. FIn;lithe inductive

reactance.
Why does capacitor block DC?
Give the symbol of schottky and SCR?

b B




Mugberia Gangadhar Mahavidyalaya
Department of Physics
2" |nternal Assessment -2022
Paper name = C7T
Semester-3"

5x2=10

Answer any five question.

1. Verify the following Boolean identities- i) ABC + ABC + ABC = AC + ABC

SDFHP\E'"PWM

i) AC + ABC = AC
g AND and NOT gates Draw the circuit diagram.

Explain how an OR-gate can be implemented usin

What is meant by race-around condition?
Show that a JK flip-flop can be converted into a D flip-flop and T flip-flop.

State the difference between a latch and a flip-flop.

unters are more advantageous than asynchronous counters- Explain.

Synchronous co
Design a MOD 10 asynchronous counter.
Give the block diagram of a 4 to 16 line demultiplexer

Explain the operation of a 4-bit shift register.



Mugberia Gangadhar Mahavidyalaya
UG 2" Internal Assessment (2022-23)
Paper-DSE2T (Nuclear & Particle Physics)
Semester-V
Full Marks-10 Time-30min
Answer any Five :
I. What do you mean by Dead Time of a detector.
2. Define Resolution of a detector

3. Explain the act of Photomultiplier Tube in Scintillation Detector.

4. Explain the working principle of semiconductor detector.

5. How Current mode is used as the mode of detection..

..
&

6. Explain the meaning of the terms: boson, fermion, hadron, lepton, baryon

7. Compare the “Q™ value in i” and }- decay process

8. Match the reactions on the left with the associated interactions on the right.
[l]n“—rp'*v, (1) Strong

)" =y+y (1) Electromagnetic

)a'+n—a+p (iii) Weak




Full Marks 10 Answers any 5 questions. (X2 =10)

W o

N o ooa

Department of Physics, Mugberia Gangadhar Mahavidyalaya
2" Internal Assessment-2022

Paper Name: Mathematical Physics-l (051
Semester-ll|

Identify and classify the singular points ofx(1 — x*)*y" + x(1 + DY +(A=x)y=10
If f(x) = x can be expanded as Fourier series in (-1, 1), Find a,.
Find the PDE Of all sphere whose centre lie on z- axis and gwan by equation

x? +y: +(x —a)® = b?
Form the partial differential equations form:  Z=f(x* + y*).
Form the partial differential equations form:  Z=(x + a)(y + b)

L]
Integrate d,d = cos(2x + 3y)

Solve the following equation 3ﬁﬂ+g_ =0 by the method of separation of

variables.

o ]



havid la
B' ya " -
Se. Honours Internal Assessment 2022 ks

(Under CBCS Pattern)
Semester - V
Subject: PHYSICS

Paper:cC-12T
(Solid State Physics)

Full :
Marks: 10 Time: 30 minutes

Candi |
dates are required to give their answer in their own words as far as

practicable.
Q. Answer any five questions.
I,

w/ ! L. . ¥ &
q/;\hhat is phonon ? Give an evidence for the existence of phonons.
+ Show that *A monatomic linear lattice behaves as a low pass mechanical

filter.”
] a
3. Show that, in long wavelength limt, the velocity of sound is independent

of frequency,
4. What is the cut off frequency for a linear monatomic lattice if the atomic

spacing (a) is A and velocity of sound 15 330 m/s a1 0"C.
hat is the forbidden frequency band ? show that the width of this band

depends on the mass ratio M/m.
What is hysteresis loss. The hysteresis loss of a transforiner has 2500 ergs

em™ . calculate the loss of energy per hour at 50 Hz frequency . Density of
iron is 7.5 gm em™ and weight is 10kg.

7. How does a free electron gas differ from an ordinary gas 7
8. Atomic radius of sodium is 1.86 A. Claculate the Fermi energy of sodium

at absolute zero
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Mllﬂ’lul‘in Gangadhar Mnhavidylllyu

UG 2m Internal Assessment (2022-23)

Paper-DSE2T (Nuclear & Particle Physics)
Semester-V |

Full Marks-10

Answer any Five
What do you mean by Dead Time of a detector.

[

:hl.u

¥ ]

e i

Define Resolution of a detector

Explain the act of Photomultiplier Tube in Scintillation Detector.
Explain the working principle of semiconductor detector, |

How Current mode is used as the mode of detection.,

Explain the meaning of the terms: boson, fermion, hadron, lepton. baryon

Compare the “Q" value in " and [y decay process

Maich the reactions on the left with the associated interactions on the right,

(a —p +wy
(2)x" =qy+y

() +n—a+p

(1) Strong

(i1} Electromagnetic

(n) Weak




@f’t%mﬂ,f oM mu’
Whot 18 _?:bxl | Ig:r
E’)\ﬂd‘
fuﬂbl'l““?

®
What is jﬂ“*"“"”‘
oNeY,
at 4p”




L= b

MUGRERCA GANGADIAR, MAHAVEDT
CLASS - Srd SEM
3uB- 3EC ()

A
f_ﬂiw*_'z%?— ' x\o =IO

" @hs brojecky oo emduclor due do Dhich = 5
euventd 15 called —(@) Teris bomec @)-ﬂluchhd.t.
@ Conduw edamee @ Indy, ehemes

L M, fﬂh‘fﬂ’ s fipe Diie A al ways QA proped

e -—@ amp ~hevr (B) amp- Vot @ kiph @) omp
3} An ideo) voltaga dovvex Shevld Pave —
@ lg-rag valye o Wmf (©) Smak value 3t—
am @ Zoro Scvver Teaw tomes
® nfindle Goures Y8 Driemes
\ at,  elledi ' mon Uneay eivewt
6 whidh e

Payame fer .

(@) Tndv Jeme, (B) condenjyer (@ @1 Wevnd
Vs ters @ Tvomp > ex

5> Larmi no Hen'S o} trre aTC gnnaa’dz/’mﬂéﬂﬁ-—-
@ care irm  (B) ¢ovbon @ giligm Stal -
@) Sheinlna ste,



M“gberia Gangadhar Mahavldyﬂlﬂy
1" Internal Assessment
Semester - 11
Electricity & Magnetism (C-3)

Time- 30 minutes Full Marks-10

Answer any five questions. 2x5=10

I. Show that electrostatic fiéld is conservative in nature,
2. The Electric field in xy-plane is given b}'-ﬁ=2:1x’i +hﬁ wherea and b
are constants, What is the charge density responsible for this field ?

3. State Earnshaw’s theorem and What is its importance?
Consider a line ufmf'mte extent along Z-axis with a line charge

density M(z)= 1y e ™ wherc Aand a are constants. Find the total
charge of the distribution.

5. Does a magnetic field do any work on a moving charge ?

6. From Biot-Savart law in vector form , Show that *Isolated magnetic
monopole does not exist.’

7. An electron of charge e is rotating n times per sec around the nucleus
in a circular orbit of radius a . Find the mdg,nu.ic field B at the

position of the nucleus, If,a= 5.1x 10" m and n=6.8x10'* times/sec,

calculate the value of B.
8. Verify that magnetic vector potential A due to uniform magnetic field

Bis given by A=-1/2( T x B ).



Mugberia Gangadhar Mahavidyalaya )

d
2" Internal Assessment
(Under CBCS Pattern)

Semester - 111
Paper : GE-3 (Solid State Physics )

Full Marks-10

Answer any five questions. 2x5=10

_ What is Crystal 2 Why do solids form crystal ?

_In a cubic unit cell , find the angle between normals to the
planes(111)and (121).

_ Find out the ratio of interplaner spacings for
planes for SC and BCC crystal,

. Why does an atom Scatier X-ray beam ?

_ “Diamagnetism is the universal properties of all solid”- Explain.
_ Explain the difference between the term “Curie temperature’ and
“Neel temperature’ .

_« GGenerally, good conductors are poo
. Define penetration depth for a superc
the critical temperature 7

(100), (110yand (111)

r superconductors” - Why
onductor. what 18 its value at



5=2=10

Answer any five question.

1. What is Potentiometer?

2. Explain the term ‘Mobility’ and its 5.1 unit?
A galvanometer coll has a resistance of 150 and gives full-scale deflection for a curremt

of 4 mA. Convert it 1o an ammeter of range 0to 6 A
Two electric bulbs P and Q have their resistances in the ratio of 1: 2. They are connected

in series across a battery. Calculate what will be the ratio of the power dissipation in

these bulbs.
Find the potential difference across the whole terminals for given cell which has an emf

of 5.0 volt and also an internal resistance of 1.0 volt. Cell terminals are joined through a

9 (1 resistor.
The shunt required to send 10% of the main current through a moving coll galvanometer

of resistance 9900 is...




Mugberia Gangadhar Mahavidyala)zaj

B.Sc. Honours Internal Assessment 2022

(Under CBCS Pattern)

Semester - V
Subjeet: PHYSICS

Paper: CC-12T

(Solid State Physics)
Time: 30 minutes

Full Marks: 10
ords as far as

Candidates are required to give their answer in their awn W

practicable.

Q. Answer any five questions.

|. What is Packing Efficiency? What are its values for s¢, bee, fee, and hep

structure 7

The density of bec iron is 7.9 em/em’ and its atomic weight is 36. Caleulate the
and the nearest neighbour distance.

length of the side of the cubic unit cell

2
3. “X-rays are most useful for crystal analysis and ordinary visible light is not

Bragg-reflected “——Explain
An x-ray beam of wave length 0.71 A is diffracted by a cubic KCL crystal of
density 1.99x10° kg/m . Calculate the inter planar spacing for (200) planes

and the glancing angle for the second order reflection form these planes. The
molecular weight of KCL is 74.6 amu and the Avogadro’s number is 6.023x10"°
kg ‘mole .
5, Why diamagnetic substances has negative temperature independent
susceptibility ?
tic curie temperature ? Why does ferromagnetic becomes

6. What is ferromagne
paramagnetic above curie temperature 7
Give two hypothesis based on Weiss Theory of Ferromagnetism.

of 3x107 wh in a bar of

8. A magnetic field of 2x10° mks units produces a flux
iron of cross section 0.2em’ . Derive the permeability and susceptibility of the

specimen.

-~
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Mugberia Gangadhar Mahavidyalaya
UG 1" internal Assessment (2022-23)

Paper-C T (Quantum Mechanics & Application)

Semester-Y

Full Marks-10 Time-3min

Answer any Five

(]

- T T - T S T

10. Why it is needed inhomogeneous magnetic

Define the term Space Quantisation.
Find the expectation value of energy when the state of harmonic oscillator is deseribed by

the following wave function wix.t) = 12 fwalx,t) + gy x.]
Prove that [Lx , Ly] = ihLz

Determine the possible terms of an one electron atom corresponding 1o n=3.

Find the angle between L and § vectors for the term "D

What is probahility current density

Discuss the experimental evidence in support of electron spin,

What is Normal Zeeman Effect.
pergy on ground state of H atom,

field.

Find the expectation value of Kinetic ¢



Full Marks-10

runseer any five

3.

7.

Mugberia Gangadhar Mahvidyalaya
2% Internal Assessment
Sam-1a
Paper- G2 (Mechanios)

A particle execute S.ILM. of period 10 sec. and amplitude 5 cm. What will

be the maximum amplitude of velocity?
Two cylinders have the same length and mass and are made of same
material; one is solid while the other which is hollow has an external radius

twice the internal radius. What will be the Ratio of tortional rigidites of the

twao cylinder.
What are the conservation laws are applicable to elastic collision.

What will be the value of Poisson’s ratio of a material when the value of

rigidity modulus is 8X10°11 N/m”2 and Young modulus is 20510711

Nm"2?
A satellite moves around a planet in a circular orbit at a distance R from its

centre. The time period of revolution of the satellite is T . If the same
satellite is taken to an orbit of radius 4R around the same planet, what will

be its time period,
What will be the direction of coriolis foree in northern and southern hemi

sphere.
Two photans recede from each other. What will be Their relative velocity .

At what velocity kinetic energy of a body is 3 times its rest energy?



Department of Physics, Mugberia Gangadhar Maha
18t Internal Assessment-2022

Paper Name: Mathematical Physics-ll (C5)
Semesteor-lll

Answars any § guestions. (5x2 =10)

Full Marks 10
1. Write the Danchlet Conditions
2. Wrile the complede formula for Fourer senas expansion
3. IFfix) = sinhx s defined in -mr<x<mn, find a, and a,. ..
4. H{x) = |x| can be expanded as Fourier serles in (-, ), Find a, '1
5 If fixj=x"-x" iz expanded as a Fournsr series in (.| ), find the value of b,. '..
6 find the value of ,[; :% 1
7. Prove that T(5) =y

@

prove tha J:(-,'El:t?}" {.ﬂ.iuﬂ]'?'—rr'.l—‘*h_;‘:-."-rl':ﬂ
’ i e

8 prove that [{nj Min+i)= ',I:rntr

10. prove that (1/4) [(3/4) = m/2

i



Mugberia Gangadhar Mahavidyalaya
Department of Physics
1" Internal Assessment - 2022
Paper - DSE-1
Semester - 5th
Answer any five questions. 5x2=10

1. What is Generalised coordinate?
2. Write the expression for the force F acting on a charged
moving with a velocity Vin the

particle of charge 'q),
presence of both electric field E and magnetic field B. Obtain

the condition under which the particle moves undeflected

through the fields.
3. What is holonomic constraint? Give one example?

4. State two postulates of Special theory of Relativity.
5. Derive Lorentz space time transformation equations for

two inertial frames.
6. From Lorentz-Einstein Transformation equations, explain -

(i) Length Contraction

(i) Time dilation
7. A rod has a length of 1 meter. When the rod is in a satellite

moving with respect to earth at a speed 0.99¢, what is its

length as determined by an observer in the satellite?
8. The lifetime of an unstable particle at rest is 107"s, If the
instant of creation, it moves with a creation, it moves with a

speed of 0.9c, what is the distance it will traversed before

decaying.

9. An electron is moving with a speed of 0.8c in a direction
opposite to that of a moving photon. Calculate the relative
velocity of the photon with respect to the electron.



Mugberia Gangadhar Mahavidyalaya
Department of Physics
1% Internal Assessment - 2022
Paper - C7T
Semester — 3"

Answer any five questions. 5x2=10

1. Explain with example — (a) active components (b) passive

components .
2, What are the various advantages of integrated circuits over

discrete circuits?
3. Convert (126.375),, into its equivalent binary number.

4. Convert the binary number (110100111010011); to its

octal number,
5. Convert the hex number (3B55F0):¢ to its equivalent binary

number.
6. Describe the function of an odd parity checker system

using XOR gates for a 4-bit input word 1110.
7. Obtain XNOR gate using NAND gates only.
8. Write truth tables for the following logic circuit.

A
=
5 -
9. Simplify the following Boolean expression by using K-map-—
Y = ABC + ABC + ABC + ABC
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Mugberia Gangadhar Mahavidyalay
1™ Internal Test, 2022

Sem.-lll (Pure Pass)
Course-DSC-1C(Thermal Physics)

Full marks- 10 Time -30min
Candidates are required to give their answer in their own words as far as
practicable,

Q. Answer any five questions,

|. What do you mean by ‘Thermodynamic Equilibrium’? ‘Equation of
state of the system can be stated only when the system 15 in
thermodynamic equilibrium,”— why?

2. What is the difference between *state function” and *path function™?
Giive an example of each.

3. Show that the equation PV"=Constant, embraces all the processes —
isobaric, isothermal, adiabatic and isochoric, depending on the value of

n.

4.1f the equation of state for a gas with internal energy U is PV=U/3,
what is the equation for the adiabatic process?

5. why adiabatic curves are more steeper than isothermal curves?

6. What are the characteristics ol a Carnot engime” Under what condition
it will be 100% efficient?

7. Show that the adiabatic reversible process is an 1soentropic process?



Full Marks 1 ‘
0 Answears any S questions, (5% 2 =10}

1
- R
3.
4

ol

R

N w

Paper Name: Solld State Physics "Ir"-,
Semestor am- e

Wirite down the differancs batween Amormphous Crystalline Materiais
Calcutate ihe Packing fraction for BCC unit Il::lﬂ-lhm'.:I Wi I
Draw the (111) planeof 3 cubic crystal .

A certain cryatal has laitice paramoters of 4.24. 10 and 366 Aon X, Y, 2 axes l:
respectively. Detefmine the Miller indices of & plane having intarcepls of 2.12, 10 and '

1.83 Aon the X, ¥ and Z axas

What are Bravais latticps?

‘Diamagnelism is the universat properies of all solid™- Explain,
Prave that the magnatic moment due to ortylal mation of an eleciron

IS equal Io the integral mulliple of (ehvdnm).

The permeability of the magnetic matenaf is measurad (5 be 0.12
TA" | Find the relative permeability and susceptibdty.

Explain the difference between the term ‘Curie lemperature’ and

‘Neel temperature’

g 43¢ Gihs aoma won aus; e
BCC TSfRE (R wy qufs ST a9aE I
b (111 na:ﬂ'{fﬂ
jg;aﬁnﬂmn:ﬁx.]gmm4_z4. 10 232 3.66 A 37 Wi TS TER X,
Y 99t Z S0 2,12, 10 45t 1.83 A THmehd oy 49f0 Anewa iy feeafm em w7

Bravais lattices [7
“SETTIAIGSS 9 SuY SER NS (3T - T #F|
AW FHA (7 9518 SESHIAE SR SfSE ST GIEET i

(oh/4Tm) 25 SNa aﬁm T_l j:n 2 TA* Wi =T S £ FOE afarsTe %
g TS 4O | d ‘Neel temperaturs’ 5} TRIF J00 &7
‘Curie temperalure’ and Ne



Full Marks 10

. Write the Dinchiet Conditions.
. White the complete formula for Fourier series expansion.

1
2
3. Hfix) = sinhx is defined in ~m<x<, find 8, and a,.
4. If f{x) = |x] can be expanded as Fourier series In (-, n), Find ag.

5 If f(x)=x*-x" is expanded as a Fourier series in (1), find the value of b,
6

7

. -
- find the value of | —
. Prove that I'{%) =7
L] priyprEti
8. prove matj:{ainﬂ}ﬂ (siﬂﬂ]“n—zﬂr—i’ﬁ.{f-z

9. prove that T{n)Mn+1)= MM
10. prove that '(1/4) [(3/4) = m/2




Answor amy Five (Par Tick | V] on the right ansmes)

Name:

Full Mirks-10

a)
b

3

4)

5)

6)

 Mugherin Gangadhar Mabav il alays
UG 2™ Internnl Assessmont (2022-23)
Puper-CHIT (Quantuns Mechanies & Application)

Seiestery

Under the L-8 couplimg schome, the possible spectral terms lor the electronic

canligusalion 2538 are
285, 2P 2P b) 1502812 ¢) 180385 d) ISy, 35
The Lande g lactor for the 2Py kevel of an atam is
a) 12 by 372 c152 ) 2
In Zeeman ffect, o speciral line, upon the application of magneti field, splis into
more than three components because of...
a) Energy levels split mto 2j+1
by I magnetse ficld Am- 0, +1,-1 no longer hold.
e} Varimion of g factor lroim one level 10 anothier.
d) None of the above.
The total no of Zeeman components observed in an electronic transition 'Dsy  —a
*Pys of an atom in a weak magnetic field is. ..
a) 4 b) 6 c) 10 dy 12
If L s the angular momentum operator in quantum mechanics, the value of Lx L will
be
a) 0 b) thiL ci [Lf 41 hl
In a central force field . the angular part of the solution of the Schrodinger equation is
in general
a) Independem of © and « b} A constam
b) A Spherscal harmonics d) A Bessel function

< ALHRERCARTE 1 |y o TS i
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Mugberia Gangadhar Mahay

B.Sc. Honours Internal Assessment lllii.h

(Under CBCS Pattern)
Semester - V
Subject: PHYSICS

Paper: CC-127
(Solid State Physics)
Full Marks: 10 Time: 30 minutes

Candidates are required to give thelr answer in their own words ag far as
practicable.

Q. Answer any five questions.

ba

=

What is phonon ? Give an evidence for the existence of phonons.
Show that *A monalomic linear lattice behaves os a low pass mechanical

filter.”
Show that, in long wavelength limt, the velocity of sound is independent

of frequency,

What is the cut of frequency for a linear monatomic fattice if the atomic
spacing (a) is 1A and velocity of sound is 330 m/s at 0°C,

What is the forbidden frequency band ? show that the width of this band

depends on the mass ratio M/m,

What is hysteresis loss. The hysteresis loss of a transformer has 2500 ergs
em™ . caleulate the loss of energy per hour at 30 Hz frequency . Density of
iron is 7.5 gm em’ and weight is 10kg.

How does a free electron gas differ from an ordinary gas ?

Atomic radius of sodium is 1.86 A. Claculate the Fermi energy of sodium

at absolute zero



