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FAROOK COLLEGE (AUTONOMOUS), KOZHIKODE
First Semester M.Sc Degree Examination, November 2025
MPH1CO01 - Classical Mechanics
(2022 Admission onwards )

Time: 3 hours Max. Weightage :

PART A (Short answer questions)
Answer all questions. Each question carries aweight of 1
Write a note on Holonomic and Non-Holonomic constraints with example of each type.
Sate and explain Virial theorem.

What are normal coordinates and normal frequencies related to the theory of small

oscillations?

Show that the phase trajectory for a linear harmonic oscillator is an ellipse.

What are fictitious forces? What are the effects of Coriolis force due to earth’s rotation?
What is variational principal?. Obtain Hamilton’s equation from variational principal
Show that finite rotations or angular displacements cannot be represented as vector
quantities.

Comment on the statement, ‘Hamilton Jacobi equation is the shortest wavelength limit of

Schrodinger equation’.

(8x1=8)
PART B (Essay Question)
Answer any two. Each question carries weight of 5

9. Solve the problem of the linear harmonic oscillator using action-angle variables. Cite the
circumstances where Hamilton Jacobi theory is more useful.

10. State and prove Hamilton’s Principle. Derive the Lagrangian for a charged particle
moving in an electromagnetic field

11. Discuss the free vibrations of a carbon di oxide molecule and obtain the normal modes

and normal frequencies.
12. Discuss the force free motion of a symmetrical top for which 1;=I>. Obtain an expression

of frequency of precession about the axis of symmet

(2x5=10)



13.

—
h

16.

17.

18.

PART C (Problem questions)

Answer any four. Each question carries weight of 3

For what value of a and f3,
Q = g“ cosfp and P = g“sinfip equations represent a canonical transformation. Also

find the generator of the transformation

. Discuss the scattering of a-particles under a central force field and hence obtain the

expression for Rutherford scattering crossection.

. Find the path on which an object in the absence of friction, will slide from one given

point to another in the shortest possible time under the effect of gravity

A simple pendulum that is free to swing the entire solid angle is called a spherical
pendulum. Find the differential equation of motion of a spherical pendulum using
Lagrange’s method. Also show that the angular mementum about a vertical axis though
the point of support is a constant of motion.

A particle describes a circular orbit given by r=2acose under the influence of an attractive
central force directed towards a point on the circle. Show that the force varies as the
inverse fifth power of the distance.

The Lagrangian of a system is given below. Find the eigen frequencies and eigen

vectors of the system using the theory of small oscillation.

1 1
= im(tf + %3) —5[ (ke + le)xc? + (ke + ky)x2] + kyxgx,

. Discuss the iteration of logistic equation x4, = ax, (1 — x,),where

0< x, <land 1l < a <4, find the fixed point attractors and onset of chaos through

period doubling.
(4x3=12)
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FAROOK COLLEGE (AUTONOMOUS), KOZHIKODE
First Semester Integrated M.Sc Geology Degree Examination, November 2025
BEN1AO1 — Litmosphere : The world of Literature
(2022 Admission onwards)

Time: 2 hours Max. Marks : 60

Part A
I Answer the following questions in two or three sentences each (2 marks each)
1. What image of himself does Flaubert present in Memoirs to his readers?

2. Who are the three passengers in the tram who were chosen as her characters by

Agatha Christie?
3. What is the purpose of Dalit literature according to Sharankumar Limbale?
4. What was the fate of the customer who complained about a cockroach in his salad?
5. How did Josiah Amberley distract the investigation?
6. How does Limbale define Dalit literature?
7. Why does Louis MacNeice call the birds of posterity “wingless birds™?
8. How does the poem The Thought Fox end?
9. How was Purl received by the other members in the firm on her first day?

10. What piece of advice does Mahfouz’s father offer him when he hesitated to join
school?
11. What does the bride refuse in the poem The Sleeping Fool?

12. Who are the people really interested in poetry according to Marianne Moore?

(Ceiling 20 marks)



Part B
II Answer the following questions in a paragraph: Each question carries 5 marks
13. Limbale’s concept of Dalit aesthetics.
14. Feminist identity in the movie Puri.

15. How is Flaubert planning to write a book?

16. How does Holmes arrive at the conclusion that Amberley was the murderer?

17. How does Ted Hughes establish the connection between the process of creative
writing and the image of a fox moving in a dense jungle?

18. How does the story Half a Day present the themes of transience of life and passage of
time?

19. What are the feminist aspects discussed in the poem The Sleeping Fool?

(Ceiling 30 marks)

Part C
III Write an essay on one of the following in about 200 words
20. How does Justice Ameer portray the agony of the transgender in the poem Body
Without the “d”

21. The Cockroach is a satire on democracy. Discuss.
(1x10=10 marks)
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FAROOK COLLEGE (AUTONOMOUS), KOZHIKODE
First Semester M.Sc Degree Examination, November 2025
MPH1C02 - Mathematical Physics — 1

(2022 Admission onwards )

Time: 3 hours Max. Weightage

R

(O3]

B2 By

10.

11.

Section' A
(Answer all questions. Each carries weightage of 1)
What is meant by of curvilinear co-ordinate system ? Obtain the scale factors in
spherical polar coordinates
Define Dirac delta function and give its properties
With suitable examples, differentiate between Pseudo tensors and dual tensors.
What is meant by eigen values and eigen functions of a differential equation. Obtain
the eigen function of simple harmonic system
Explain the convolution theorem of Fourier transform.,
State Dirichlet’s conditions for the existence of a Fourier series
Define Levi-Civita symbol. List out its properties
What is the Poisson distribution? Give an example of its application in physics
(8x1=8)

Section B
(Answer any fiwo questions. Each carries weightage of 5)

Explain Frobenius method to solve second order homogenous differential equation.
Find out the solution of linear oscillator equation using this method.

Derive expression for differential operators in general curvilinear co-ordinate system.
Hence deduce them in cylindrical co-ordinate system.

Write down the generating function for Bessel functions of first kind and obtain their

orthogonality relations

. List out the properties of Fourier transforms. How are they related to Laplace

transforms?
(2x5=10)

: 30



Section C
(Answer any four questions. Each carries weightage of 3)

13. Evaluate I‘(%)

14. Write down the probability density function of a continuous random variable.
Explain with one example.

15. Find the Fourier series of the function f(x) = x3 inthe interval -T <x <7

16. Using Rodrigue’s formula, evaluate P, (x), P3(x)
17. Using Laplace transform, solve the differential equation % +3y=x,y(0)=0
18. Verify the Recurrence relation, [, (%) + Jn1(x) = 2—:— JEA08)
19. Diagonalize the given matrix:

4 -3 0

A=12 -1 0
=il
(4x3=12)
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FAROOK COLLEGE (AUTONOMOUS), KOZHIKODE

Al L

First Semester Integrated M.Sc Geology Degree Examination, November 2023

BEN1A02 — Functional Grammar and Communication in English

Time: 2 hours

(2022 Admission onwards)

Section A
Do as directed (2 marks each)

1. Rearrange the words into meaningful sentences.

crew / the / Irfana/a/story / told

[

Choose the correct subject-verb combination in the sentence below.

Here (is/are) the chocolates.

(93]

Which of the following is an imperative sentence?

a) Are you going abroad? b) How well she sings!

¢) I love reading books. d) Do your homework.

Max. Marks : 60

4. Combine the following pair of simple sentences into a complex sentence:

You will succeed. You must work hard.

W

Identify the missing prepositions.

a) She has a great passion __ music. (for/of)

b) Please divide the sweets ___ all the children. (between/among)

6. Fill in the blank with the correct future tense form:

This time next week, I (relax) on a beach in Goa.

7. That was the most useful

collocation)

a) bunch

¢c) piece

b) bar

d) slice

8. He hopes to join (a/an) university soon.

(Identify the correct article)

9. Convert to indirect speech:

"Where did you leave the keys?" my mother asked me.

10. Transform the following positive sentence into a negative.

He always takes the bus to work.

11. Choose the appropriate connectives:

a) I like both tea ......... (and/or) coffee.

b) We waited ......... (since/until) the bus finally arrived.

of advice I have ever received. (Choose the correct



12

v AT
Identity the missing prepositions.
a) She has lived in Mumbai 2010. (for/ since/ from/ by)

b) The conference will start 9:00 AM. (for/ in/ on/ at)

(Ceiling — 20 Marks)
Section B

Answer the following (5 marks)

13.

,_.
n

=t
@)

17.

18.

19.

Punctuate the following sentences.
a. can you help me
b. my favourite colours are blue green and red
c. marys sister is a doctor
d. help i am falling

e. the teacher asked are you listening

- Define ‘sentence’ and prepare a short note on the four types of sentences.
. How is formal communication different from informal communication?

- You are the Manager of "QuickBite Cafe." Write a memo to all staff announcing a

change in the weekly holiday from Sunday to Monday, starting from the next month.
Write a review of a comedy movie you saw recently. Was the humor effective and
consistent throughout the film? Discuss the comedic timing of the lead actors and
whether the jokes felt fresh or repetitive.
You are a second-year B.A. Arabic student at Farook College. Write an email to the
faculty coordinator of the newsletter, Oasis, expressing your interest in contributing
an article or poem for the next edition
You want to apply for an MSc in Clinical Psychology at the University of Edinburgh.
Write an SOP discussing your academic preparation, your understanding of the field,
and your reasons for wanting to study in the UK.

(Ceiling — 30 Marks)

Section C
Answer any one of the following,. (10 marks)

20. Organize a Group Discussion and report on the topic: "Al: A Job Creator or a Job

Destroyer?"

. Mathrubhumi is looking for a journalist trainee for their online portal. Draft a detailed

CV and a covering letter.

(1X10=10 marks)
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FAROOK COLLEGE (AUTONOMOUS), KOZHIKODE
First Semester M.Sc Degree Eiaminaﬁon, November 2025
MPH1CO03 - Electrodynamics & Plasma Physics
(2022 Admission onwards )

Time: 3 hours Max. Weightage

Section A
Answer all questions, each question carry weightage 1.

. What are the boundary conditions at the interface between a dielectric and a perfect

conductor?

What is complex permittivity? What is its phy;ical significance?

3. A current carrying conductor which is neutral in a rest frame S, carries a net

CORE I N AR

10.

11.

negative charge in a frame which is moving with a velocity v with respect to rest
frame. Explain?
How can you produce a positive circularly pé[arized electromagnetic wave?
‘What is Larmor Radius?
What are plasma oscillations? Get an expression for plasma frequency?
What are cavity resonators? Define the quality factor of a cavity resonator.
A waveguide exhibits the property of a high pass filter. Explain?
(8X1=8 weightage)

Section B
Answer any two questions, each carry weightage 5

Derive Boltzmann and Vlasov equations. Also get the moments of Boltzmann
equation.

What are four potentials? Write down the relation between field tensor and four
potential and hence obtain the De Alembertian equation. Also show that De
Alembertian equations are relativistic form of non-homogenous wave equations.
Discuss the reflection and transmission of EM waves with parallel polarization at

oblique incidence at a plane dielectric boundary.

. Derive the time harmonic transmission line equations for a general lossy medium?

Write the corresponding solutions.
(2X5=10 weightage)

: 30



13

14.
153

16

18.

19.

Section C
Answer any Four questions, each carry weightage 3

- Get the solutions of wave non homogenous wave equation for scalar and vector

potentials.
Get the multipole expansion of V in powers of 1/1.

Show that E*-c? B? is relativistically invariant.

. Prove that the symmetry of a tensor is preserved by Lorentz transformation.
17.

With the help of Poynting vector, find the instantaneous and average power density
in a propagating wave.

A rectangular wave guide has breadth 10 cm. Find the wavelength for a signal of
frequency 2.5 GHz for a dominant mode.

The dispersion relation for a low-density plasma is given m? = o + i, where k is

the wave vector and @o the plasma frequency. Obtain a relation between group

- velocity and phase velocity of the plasma.

(4X3=12 weightage)
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FAROOK COLLEGE (AUTONOMOUS), KOZHIKODE
First Semester M.Sc Degree Examination, November 2025
MPH1C04 - Electronics
(2022 Admission onwards )
Time: 3 hours Max. Weightage : 30
Section A
(Answer all questions, each carry weightage 1)

1. Define pinch-off voltage in a JFET.

N5}

How does a JFET act as a voltage-variable resistor?
What is the basic principle of operation of a tunnel diode?
Define fill factor (FF) for a solar cell.

Define open-loop gain.

What is the purpose of lead compensation?

What is the main purpose of a notch filter?

OO =) 8 O) B8 VR

How many bits can a 4-bit shift register store?

(1x8 =8 weightage)

Section B
(Answer ANY TWO questions, each carry weightage 5)

9. Explain the construction and operation of a JFET (Junction Field Effect Transistor).

10. Compare the working principles of a photoconductor (LDR) and a photodiode. Explain
the operation of a p-n junction solar cell, and define short-circuit current, fill factor,
and efficiency.

11. Explain the need for frequency compensation in op-amps. Discuss the concept of a
dominant pole and its role in stabilizing the amplifier.

12. Compare active filters and passive filters implemented with OPAMPs in terms of gain,
selectivity, and practical limitations.

(2x5 =10 weightage)
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17.
18.
19.

Section C
(Answer ANY FOUR questions, each carry weightage 3)

- AMOSFET has a drain-circuit resistance Ry of 100 K and operates at 20kHz. Calculate

the voltage gain of this device as a single stage, and then as the first transistor in a
cascade amplifier consisting of two identical stages. The MOSFET parameters are

gm= 1.6mA/V, 14= 44 K, Cos = 3.0 pF, Cys = 1.0 pF, and Co4 =2.8 pF.

- (@) Sketch the cross-section of a p-channel enhancement MOSFET

(b) Show two circuit symbols of this MOSFET.

5. A tunnel diode has a peak current I,=20 mA at a voltage V;=0.07 V, and a valley

current [y=4 mA at V,=0.35 V.

(a) Calculate the negative differential resistance Ry between the peak and valley
points.

(b)Explain briefly how this negative resistance region enables oscillation or

amplification in a circuit.

- Asilicon solar cell under illumination provides, Open-circuit voltage Vo=0.6 V, Short-

circuit current ;=40 mA, Maximum power point V=045 V, [n=35 mA.

If the incident light power is 100 mW/cm?, calculate:

(a) The fill factor (FF)

(b) The efficiency () of the solar cell.

Design a low-pass filter at a cutoff frequency of 1 kHz with a passband gain of 2.

For a monostable multivibrator with R=100 kQ and C=10 pF, calculate the pulse width.

Draw the truth table of a JK flip-flop and explain the toggle condition.

(4x3 = 12 weightage)
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FAROOK COLLEGE (AUTONOMOUS). KOZHIKODE
First Semester Integrated M.Sc Geology Degree Examination, November 2025
BHN1A07(3) — Prose & One Act Plays
(2022 Admission onwards)

Time: 2 % hours Max. Marks : 80

Part A
| oo FaTee IRl & @ et ueet & 3o TR | vl T S35 2 £ | 3osy
HRFaIH 25 I PRI TEa Y |
1 Tersor gearen Sit & ferest &1 Taemsit & = ffaw |

2 “faers el Rl 519 Ui §oIR $U AHE 57 T U T &Y | PleT ey aved £

3 TN ST HEE 3ANHT T theb 2T & 2

4 HIREX Aigler R TR T AT 2

5 SL.EHRIE HGAHAIR FT A & ?

6 FHIE! T HHR 3 T8 Sy et s off 2

7 R H rsA s aferar F Fed 2

8 ‘STTeT & TAR Uehieh! &l HGL FATE ?

9 TRt i3 THEAT oY URATAG & I AT § ?

10 Sftasreler & 5 i far 3= &1 T4l g T B

11 G HSTAaTe qe 1 AT T Yeatl oF $8 THART 2T ?
12 TR fFY 9o T STl o 2

13 el I Tolear FXe1 T &aT o 3TaseH F4 o arar ?
14 PRI &1 875 of &1 ST G2 2

15 SETSH o 3795 AT IR 47 grar foam 27 ?

(Ceiling: 25 Marks)
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22 gAE 1 aRF-REr ffsw |

23 FHoTehtl 7R Sl 3TTwelelall & AIR FAT gl AT ?

(Ceiling : 35 Marks)
Part C

Il P i@ wral & & el &) weatt & 5ox AR 1vds v F57 375 10 |

24 *3ISH I &TAT ALT 62T IAT5H IS o 7€ FaRT W waher s |

25 ‘&g I faera TR fowe 38 R wmifse feel W s Raw
Tse HITAT |

26 ‘ST H IR TeHIhT AT HIgeT el O Jar TR & -awier forest 1
U I TARATUT HITTT |

27 GHETEl FETAT FH ORI formeat 3uhr [ Avarsit ok yeer i |

(2x10=20 Marks)
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FAROOK COLLEGE (AUTONOMOUS), KOZHIKODE
First Semester M.Sc Integrated Geology Degree Examination, November 2025
BML1A07(3) - Malayala Bashayum Sahithyavum - 1

(2022 Admission onwards)

:2 % hours Max. Marks : 80
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FAROOK COLLEGE (AUTONOMOUS), KOZHIKODE
First Semester M.Sc Integrated Geology Degree Examination, November 2025
CHE1ICO01 — General Chemistry
(2023 Admission onwards )
Time: 2 hours Max. Marks : 60

Section A (Short answers)
(Answer questions up to 20 marks. Each question carries 2 marks)

i

What is primary standard in volumetric analysis. Give one example.

[

How many molecules are present in 11 g of CO2 ?

Write any two advantages of double burette method

oW

Explain Hund’s rule of maximum multiplicity with an example.
Write the de Broglie equation and mention what each term represents.
Predict the shape of NH;* on the basis of VSEPR theory?

Why are fusion reactions are called thermonuclear reactions?

What is meant by the n/p ratio?

© ® N oW

Define radiotherapy.
10. Name two Zinc containing enzymes.
11. Name a vitamin known to contain metal. What is the metal?
12.  What are referred to as trace metal ions in biochemistry. Give two examples.
[Ceiling of marks: 20]
Section B (Paragraph)
(Answer questions up to 30 marks. Each question carries 5 marks)
13. Explain the term micro analysis and explain its advantages.
14.  Give a brief account of using potassium permanganate in titrimetry.
15. Explain the shape of SFe using hybridization
16. Give the important postulates of Bohr’s atomic theory.
17. Briefly outline the role of haemoglobin in the transport of oxygen and carbon dioxide
ll 8. Explain the structure and mechanism of action of Na-K pump.
19. '“C/"™C ratio in a piece of wood is 12% that of atmosphere. Calculate the age of wood.
Half-life of *C=5760 years.

[Ceiling of marks: 30]



Section C (Essay)
(Answer any one. Each question carries 10 marks)

Describe how solubility product principle and common ion effect are applied in

qualitative inorganic analysis.

Draw the molecular orbital diagram of Nitrogen molecule. Calculate the bond order

and magnetic behavior

[1X 10=10]
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First Semester Integrated M.Sc Geology Degree Examination, November 2025
BARI1A07(3) — Basic Skills in Arabic
(2022 Admission onwards)

Time: 2 %4 hours Max. Marks : 80

Section A
Answer the following Questions

Each Question Carries Two Marks Ceiling 25 Marks
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Section B
Answer the following Questions
Each Question Carries Five Marks Ceiling 35 Marks
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Section C

Answer Any Two of the following Questions
Each Question Carries Ten Marks ( 2x10 = 20 Marks)
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FAROOK COLLEGE (AUTONOMOUS), KOZHIKODE
First Semester IVI.Sc Integrated Geology Degree Examination, November 2025

GLO11B01- EARTH AND ENVIRONMENT
(2022 Admission onwards )

Time: 2 hours Max. Marks ; 60

(Draw neat sketches, wherever necessary)

PART A
Answer all questions
Each question carries 2 Marks
Ceiling 20 Marks

Define planetesimal hypothesis !
Distinguish between shape and density of the earth
Define varve chronology
Describe the concept of plate tectonics
What is meant by a mineral
Briefly explain about igneous rocks
Define a fold and its terminologies

‘What is meant by an outcrop

I R

Define natural hazards with suitable examples

—
(=]

. Describe the prediction of earthquakes

. What is Strombolian volcanic eruption

—_
N =

. Define the properties of Primary waves

PART B
Answer all questions
Each question carries 5 Marks
Ceiling 30 Marks
13. Discuss the view on theories of origin of planet.

14. Explain about different radiometric methods in relation to determination of age of

earth.
15. Briefly explain the concept of rock cycle.



‘e

16. Discuss different physical properties of minerals.
17. Define isostasy and explain the main theories proposed to explain it.
18. Discuss the prediction and mitigation of landslide hazard.

19. Describe different types of faults.

PART C
Answer any one question
Each questions carries 10 Marks

20. Discuss the different hypothesis of views on origin of planets.
21. Explain the classification of volcano based on lava types and styles of eruption.

Describe its products and global distribution
1 %10 = 10 Marks
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FAROOK COLLEGE (AUTONOMOUS), KOZHIKODE
First Semester M.Sc Integrated Geology Degree Examination, November 2025
PHY1ICO1 - Properties of Matter & Thermodynamics
(2022 Admission onwards )
Time: 2 hours Max, Marks : 60

Section A — Short Answer type
(Answer all questions in two or three sentences,
each correct answer carries a maximum of 2 marks)

1. Small insects can walk on water surface. Why?

o

What is flexural rigidity?

3. Differentiate between Isobaric process and Isochoric process.

4, What is a Carnot’s refrigerator? Define coefficient of performance.

5. Define entropy. Write its unit.

6. Explain Brownian motion. What is the important result obtained from Brownian
motion?

7. What happens to the depression if the radius of the cantilever rod is doubled?

8. Differentiate between bulk modulus and Young’s modulus.

9. Derive an expression for the excess pressure inside a spherical drop?

10. How does the length of the wire affect the period of a torsional pendulum?

11. What is the significance of P-V diagram?

12. How is Poisson’s ratio defined in elasticity?

(Ceiling -20)



13.

14.

16.

17.

18.
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Section B— Paragraph/Problem type
(Answer all questions in a paragraph of about half a page to one page,
each correct answer carries a maximum of 5 marks)

An ideal refrigerator takes heat from a cold body and releases it to a hot reservoir at
300 K (room temperature). Calculate the work needed to remove 1 calorie of heat
when the cold body is at:

(a) 280 K (slightly below room temperature)

(b)150 K (much colder than room temperature)

What does this tell us about how the work required depends on the temperature of the
cold body?

An air bubble of radius 1 cm is allowed to rise through a long cylindrical column of
viscous liquid and travels at a steady rate of 0.21 em/s. If the density of liquid is

1470 kg m, Find the viscosity of the liquid.

. A rod of rectangular cross section having breadth 2 cm and thickness 1 cm is bent in

the form of an arc of radius 10m. Youngs Modulus is 10" N/m?. Find the stress and
strain of the convex surface and Bending moment.

A cylindrical steel rod of length 0.8 m and radius 1.2 cm is fixed at one end and a load
of 6.0 kg is applied at the free end. The depression observed at the free end is

6.20 x 107> m. Determine the Young’s modulus of the material.

State the first law of thermodynamics. How it is used to derive the Mayer’s relation
Cp-Cv=R.

State and prove Carnot’s theorem.

Calculate the change in entropy when 100 gram of ice at 0 degree C elsius is converted

to water at same temperature, Latent heat of ice is 80 Cal/g.
(Ceiling -30)

Section C- Essay type
(Answer any one question, each question carries 10 marks)

20. Illustrate Carnot’s cycle and derive expression for efficiency of Carnot’s engine.

_ Discuss Poiseuille’s method for determining the coefficient of viscosity of a low

viscous liquid.

(1 x 10=10 Marks)



