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Sixth Semester B.Sc. Degree Examination, March 2020
Career Related First Degree. Programme_Under‘.CBCSS
| Physics with Computer Applications
Cb_re Coursé |

PC 1642 —~STATISTICAL MECHANICS AND QUANTUM. MECHANICS
| (2015 Admission ohwar_ds) |
Time : 3_.HOQrs S - | | Max. Marks : 80
SECTION-A |

Answer all questions in one or two sentences. Each question carries 1 mark.

1. Define microstate.

2. What is an ensemble?

3. What:_are Fermi particles?
4. \What ss a black body?

5.. | Whét is phase space?
6. State un'ce.rtainty principle.

7.  Write down Schredinger equation. -

P.T.O..



8. Whatis an orbital?
9. Draw the diagram of Infinite Square well potential,
10, What is de-Broglie wave?

{10 x 1 = 10 Marks)
SECTION — B

Answer any eight questions not exceeding a paragraph. Each question carries
2 marks. : '

~11. Explain photo electric effect.

12.. " Explain wave barticle duality.

13.  What are matter waves?

14, Explain Compton Effect.

15. Whatis probability normalisation?

16. Distinguish bétween position space and phase space.
.17. What is meant by r;nicrostate'and microstate?

18. Explain Eigen funbtions and Eigen values

18. What are the limitations of Maxwell - Boltzmann statistics?
20. Derive .P!an.ck"s. radiation law. |

21. Explain the pbstulates of equal a-priory of probability.

22. Explain Davisson Germer experiment. How it helped in explaining wave nature of
 particles. ' '

{8 x 2= 16 Marks)
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SECTION - C

Answer any six questi'ons. Each guestion carries 4 marks.

23.

2_.4.
25
26.
27,

28.

29.

30.

31.

A piece of metal has a cut off wavelength of A cutoff f = 450 nm. Consider
iliuminating this piece of metal with two different wavelengths of fight. a

A1 =500 nm beam and a 42 = 400 nm beam. For each of the two beams, find
the maximum kinetic energy of ejected electrons. |

An electron, a proton, and a p!"oton each have a wavelength of 0. 24 nm. For.

“each one, find the momentum and the energy.

What is the de Broglie wavelength of an e!ectron that has 2.0 keV of kinetic
energy? :

Find the |east energy of an electron movmg in one dlmenSIonaE mfnite high
potential of width 2 Angstrom. -

Show that KE of an electron in a. Bohr orbit is half of the magmtude of its total
mechanical energy.

A light source of wavelength 4 illuminates a metal and ejects photoelectrons
with a maximum kinetic energy of 1.00 eV. A second light source with half the
wavelength of the first ejects photoelectrons with a maximum kinetic energy of
4.00 eV. Determine the work function of the metal.

If the scattered X-rays are detected at 30° relative to the incident X rays'
determine the Compton shift at this angle, the energy of the scattered X—ray, and
the energy of the recoiling electron,

Derive the formuta for Compton shift.
Calculate the most probable velocity of nitrogen molecules at room temperature.

(6 x 4 = 24 Marks)
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SECTION -D

Answer an.y two qﬁestions. Each question carries_ 15 marké.
32. Apply Schrodinger eé.uation and ﬁnd the quanfiZed energy 'stétes of - '
(a) particle in inﬂnite sduafe well potential. | |
~(b) one dimensional harnﬁonic oSciIIatdr.
33. Explain in detail (a) Bohr atom mode! (b).ﬁutherford planetary model.
34. Explain in detail i
(a) Maxwell Boltzman staﬁstics
(b) Bose Einstién_statistics
(¢} .Fermi Dirac statistics
35. _(a) Explain the three types of.ensemb!es in detail.

- {(b) What are the uses of ensembles? _
(2 x 15 = 30 Marks)
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Sixth Semester B.Sc. Degree Examination, March 2020

Career Related FDP Under CBCSS

Group 2 (b) — Computer Science/ Group 2 (a) Physics and'Computer
o Applications | -

Core Course — CS 1641/Vocational Course PC 1671 : INTRODUCTION TO
~ INFORMATION SECURITY

(2014 Admission onwards) |
Time : 3 Hours o : | - Max. Marks :. 80
© PART - A (Very Short Answer Type)
- (One Word to maximum of one sentences. Answer all questions) : _. |
1 Defin.e Network Security.
2. : Define decryption.
3. Define public-kéy._
.4. Expand DSS. |
5. Expand IP.
6. Expand SSL.

7. Define anti virus.

P.T.0.




8. Whatis spyware?
3. Define cipher.
10. What is a cyber crime?

(10 x 1 = 10 Marks)

PART — B (Short Answer)

Not to exceed one paragraph, Answer any e-ight questions. Each question carries
2 marks. -

11. Write a note on confidentiality.
12. What is substitution ciphers?.
13. What is encryption?

14, Whatis integrity?

15. Define message .digest.

16. Explain about IPv4.

17. _Ekplain about web security.
18. Explain about SSL sessioﬁ._ _
19. beﬁne worms. -

20. Whatis a spyWare?'

21. What is packet filterls?

22. Write a note on Law of Convergence.

(8 x 2 = 16 Marks)
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PART — C (Short Essay)

Not to exceed 120 words, Answer any six questions. Each quesiion carries
4 marks. : ' '

23.
24,
25.
26.
27.
28.
29,
30.

31.

Answer any two questions. Each question carries 15 marks.
32,

33
34.

35.

Explain in detail about security policy.

Write in detail about substitution .ciphers.'

Write a detailed note on data encryption standards.
Explain about Public Key Cryptography.

Write a note on Email'security._

Explainébdut ssL s_éssfoh an_d connection.
Explain working of anti—virus‘sbftware.

Discuss characteristics of firewall.

Mention difference between IT act 2000 and 2008.

PART - D (Long Essay)

'Explain in detail about RSA algorithm.

Write a detaiiéd note on IP security.
Write about architecture df firewall.

Write a detailed note on IT regulations in India.

(6 x 4 = 24 Marks)

(2 x 15 = 30 Marks)
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Sixth Semester B.Sc. Degree Examination, March 2020
Career Related First Degree Programme Under CBCSS
| Group 2 (a) Physics and Computer Applications
Elective Course |
PC 1661.1 : ASTRONOMY AND ASTRO PHYSICS
(2013 Admission Onwards)

Time : 3 Hours : . : ' - Max. Marks : 80
SECTION - A

Answer all questions in one or two sentences. Each question carries 1 mark.

1. Define Astronomical Unit (AU).

2. What is meant by the term ‘retrograde’?

3.  Which -is our second nearest star and how much is the distance to the sa.me?
4 Thé life time of a star depends on which physical quantity?

5. Name the currently uged calender.

6, Accordihg to the Lambda CDM Model, what is considered as the origin of
universe? .

7. What is the main source of Sun's energy?

P.T.O.



8.

9.

10.

Define luminosity of a star.
How much is the surface temperature of Sun'?

Who discovered the ﬁrst Pulsar and when'?

(10 x 1 = 10 Marks)
SECTION - B

(Short answer type guestion)

Answer any eight questions. Each question carries 2 marks.

11.

12.

13.

14,

15.

- 16.

17.

18.

19.

20.

21.

22. .

Which are the different branches of Astronomy?

What is international date line? |

Define par sec. Also, give the relation between par sec and light year.
What is Chandrasekhar Iimit?

What is a nebuial? Give one example.

Whicﬁ are the three different zones of earth's interior?
What is meant by ecliptic?

Which are the colour indices of etars?

What is meant by Solar prominence?

Distinguish between the terms perihelion and aphelion.
Why do We have diﬁereht seasons on earth?

What are the properties of corona?
(8 x 2 = 16 Marks)
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SECTION-C

(Short essay prob!ems) ‘

Answer any six questions. Each question carries 4 marks.

23.
24,
25.
26.
27.

28.
29.
30,

31.

When Sun becomes a black hole, how much will be its approximate radius?

What are considered as the components of the universe?

'Brieﬂy discuss about meteorites.

State Kepler's laws of planetary motion.

Given the luminosity and temperature how is it possible to calculate the radius of
a star?

What are comets and why do they form tails?
Distinguish between sidereal day and solar day.

If there exists a planet that goes around the Sun twice as fast as Earth, what
would be its orbital size as compared to that of earth?

Which are the coordinates used in equatorial system?

(6 x 4 =24 Marks)
SECTION-D

(Essay types questions)

Answer any two questions. Each question carries 15 marks.

32.
33.
34.

35.

Discuss the main features of Ptolemy's geocentric model of the .Universe.
Describe the birth and evolution of a star.

Where is solar system located in Mllkyway'? Briefly describe the about the
planets of solar system

Define Galaxy. Describe the classification & morphology of galaxies. .
(2 x 15 = 30 Marks)
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Sixth Semester B.Sc. Degree Exafnination, March 2020
| Career Related FDP under CBCSS | |
| Physics
Group 2(a) — Computer Applications
Vocational Course-XIl
PC 1672 : COMPUTER N.ETWORKS
(2014 Admission Onwards)
Time = 3 Hours ' | ' Max. Marks :.80
SECTION - A

Answer all guestions in one word to maximum of two sentences.

1. In link state routing, packets new routes are computed using
algorithm.

2. - What type of errors can be detected by par_ity check qode?
3 What aré radio waves? |

4. .What ié frérﬁing?

5. Define the term proto_col.

B cables signal carry data signal in the form of light.

P.T.O.



10.

How many Iayers aré there in OSI referenr;é Model?
Which'layer is responsible for end to end data delivery?
What does Cname mean?

What s the heade_r size of UDP packet?

| (10.x 1 =10 Marks)
SECTION--B

Answer any eight questlons from 12 of the fo!!owmg not exceedmg one paragraph.

11.
12,
13,
14
15.
16.
17,
18.
- 19.
20
21,

22

Each question carries 2 marks.

‘What is FTP? Explain its use.
' Explaih the term fragmentation.

Write note on gateway.

What is half duplex data ﬂow‘?

What services does the network layer prowde’f‘_
\_Nh_at do you mean by nm_sy. cha.nne!? '

Draw a neat diagram of UD?’ packéf forrhat.“
What is microwave? |

Define.computer n'et'wor'ks.l

Explain bit oriented framing.. -

Whatis a bridge? Explain its use.

What are the layers in TCP/IP Model?

{(8x 2= 16 Marks)

)  J-2048




SECTION - C
~ Answer any six questions not exceeding 120 words. E_at:h question carries 4 marks.

23. Explain leaky bucket algorithm.
24. What is piggy backing? |

25. Explain the term packet switching.
26. Explain different types of data flow in communication system..
27. Compare ISO/OSI Model and TCP/IP model.
28. Whatis flow éontrpl? |

29. Explain stop and wait ARQ in detéil.

30-. Write note on Tokeh.'ring.

31 Explain the difference between TCP and UDP.

| (6 x 4 = 24 Marks)
SECTION-D R

Answer any two_qUestions nbt ekc.eéding 4 pages. Each question carries 15 marks.
.. 32. Explain link étate routing with an exémpl_e.
33. Whatis CSMAI.CD? Explain briefly the working of CSMNCD.
34 Explain CRC »\}ith an example.
35. Explain briefly about any four Tr_an'smisgion 'mé_dia. |

(2'x 15 = 30 Marks)
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Sixth Semester B.Sc. Degree Examination, March 2020

| | Caree.r Related First Degree Programme Under CBCSS

- Physics With Computer Applications
Core Course
PC 1641: SOLID STATE PHYSICS
{2014 Admission onwards)

Time : 3 Hours | _ Max. Marks : 80

SECTION - A
Answer all questions. Each carries 1 marks

1. State Bragg's law

2. Whatis a unit cell?

3. What is rotational symmetry?

4. Give total number of atoms in the unit cell of FCC structure
5. What is a Bravais Iatticé‘?

6. Define dielectric constant.

7. What is meant by mean free path of free electroné_ in metal? -

8. Whatis Fermi energy?

P.T.0.




10.

11.
12.
13
14,
15.
16.
17,
18.
19,
20.

21.

22.

How energy gap formed in superconductor?

What is the difference between antiferromagnetism and ferrimagnetism

SECTION - B

Answer any eight questions each cérries 2 marks
State Dul.ong - Petit law.
Explain the origin of dipolar polerizability.
What are Cooper pair.
What is.meant by Translational symmetry?
Why io_nib bond is stronger compared to other bonds?
How femperature depends on critical ﬁeld of superconductor?
What is Piezoe]ectricity? Expiain how it is orilginated.
Explain the limitatio}rs of neutron diffraction
How Neutron diffraction differ from Electron diffractibn.-
Explain Diamond structure.

How to classify solids into h'tetals. semiconductors, and Insulators according to
their energy bands.

Explain magnetic susceptibitity.
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23.

24,
25.
26.
27..

28.

28.

- 30.

31

32.

SECTION-C
Answer any six Questions each carries 4 Marks.

Explain Meissner effect. Show that suberconducting state is perfectly
diamagnetic ' ) :

What is London penetration depth. How it depends on temperature? -
Why Einstein model failed to explain heat capacity

Derive_and explain Clausius-Mossotti relation.

Distinéuish between Parmagnetism, Ferromagnetism.

Lattice constant of a cubic lattice is 5.41A°., Calculaté spacing between
(@ (011) planes

(b} (111) planes

Magnetic field strength in copper is 10° A/m. If magnetic susceptibility of copper
is —G.7x107° calculate the flux density and magnetisation in Copper

Explain DC and AC Josephson effects

The critical temperature of lead is 7.18K and crltlcal field at OK is 6. 5x10'4Alm
Evaluate critical field at 4.2K.

SECTION - D

Answer any two questions each carries 15 Marks

State and explain Bragg's law. DISCUSS d:fferent expenmental technigues using x
ray diffraction _

‘A beam of X rays incident on A sodium chloride crysta! (lattice spacing 0.282

nm). First order Bragg reflection is observed at 8° 35'. What is the wavelength of
X rays. At what angles second and third order reflections occur.

3 | | J — 2046




33.

34.

35.

Explain heat capacity using free electron model and give expression for heat
capacity. What are the drawbacks of this model. How Einstein model explain
heat capacity. Derive expression for heat capacity using Einstein model.

Discuss Hall effect and evaluate expression for Hall coefficient. Explain how Hall
Effect can be used to find number and sign of charge carriers in a conductor.

‘Point out differences between classical and quantum theories of paramagnetism.

Evaluate equation for magnetisation considering Land’e factor.
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