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PHYSICS
PAPER-I
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed mumber shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.
Group-A

| Answer any three questions.

= (£ AR P .
| 1. (a) A particle of mass m at rest at (a, 0, 0) is subjected to a force F = —(FJI , . is constant.

Find the time taken by the particle to reach the origin (a > 0, « > 0). 10

(b) A body of mass m falls from rest at a height & under gravity through a dense medium of
resistive force F = — kv?, where k is constant and v is the speed. Find the kmenc energy when
it wil hit the ground. 8

(c) Show that if a particle moves in a central force field then its path must be a plane curve. 6
(d) An object at equator is thrown vertically upward with a speed 651-6 km/h. How far from its

initial position it will land? 6

(e) A Lagrangian is given by [ —% o g* —% B ¢*. «, B constant. Obtain equation of motion.

Find the Hamiltonian of the system. - 545=10

2. (a) Write down the Lorentz transformation equations for a particle moving with velocity ¥

along z direction. 4

| (b) An event occurs at x = 100m, y=10m, z = 5m and ¢ = 10~ s in a frame S. Find the
coordinates of the event in a frame S' which is moving with velocity 2:7 x 10% m/s with

respect to the S along common XX axis using (i) Gallian transformation, (ii) Lorentz
transformation. 4+6=10

(c) Calculate the percentage contraction of a rod moving with a velocity of 0-8c in a direction
’ inclined at 60° to its own length. 8

(d) A particle is rest at origin. A force F starts acting on it at # = 0. Show that the speed of the

| . . . Fre
particle at time ¢ i§ Vv = —————. 8
[ 2 o2+ F22
(e) Determine the S.I. unit of Emstem coefficient A and B, 2+2=4
(f) Determine the ratio of spontaneous to stimulated emission at T= 10°K with angular frequency
. e=3x10% 6
= 28943 Please Turn Over
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3.

6.

(a) State Coulomb’s Law and Gauss Law. Among these which Law is more fundamental and
why? 3+3+1+3=10

(b) Find the electric field and charge density in a region where the potential is given by

V= a—b(x2 +y2)—c In (\fxz +y2 ) where a, b, ¢ are constant. 4+6=10

(c) A square loop of side a lies in z = 0 plane and carries current I. Determine the magnetic field
at the center of the loop. 6

. . T S . . .
(d) Given a magnetic vector potential A4 = 3 axr where a is a constant vector. Find the Magnetic
Induction Vector. 6

(e) Two coils of self induction L; and L, have mutual inductance M. Show from energy
consideration that in general M2 < L,|L,. 8

(a) State the Fermat’s Principle. Derive the Snell’s law using Fermat’s Principle. 3+7=10

(b} Two convex lens each of focal length 10 ¢m and situated 10 cm apart and have common axis
an object 2 cm in height is place on the axis at a distance of 15 ¢m infront of the first lens.
Find the position and size of the final image. 6+4=10

(c) Consider a plane convex lens of a material of refractive index 1-5. The convex surface has a
radius of curvature 2-5 cm and is face the incident light, center thickness of the lens is 0-6 cm.
Construct the System Matrix. 8

(d) What is achromatic doublet? 4

(e) In Young double slit experiment, let 5 be the fringe width and I, be the Intensity at the central
bright fringe. Calculate the Intensity at a distance x from the central bright fringe. 8

(a) For a thermodynamic system the entropy S is related to the internal energy E and volume V

by § = CEY™V®%, C = constant. Find the Gibbs potential. 8
(b) Show that for van der Waals Gas C, —C,, = R|:1 + 2a (v —b)] . 8
RTV3
(c} Define Magnetic Susceptibility of a materials. 4
(d) Calculate the radius of first zone of a zone plate of focal length 0-2 m for a light of wavelength
A = 5000 A. 4
{e) Red Cadmium line has wavelength 6058A and Coherence length L = 20 cm. Calculate the
line width and Coherence time. 4+4=8

(f) A 40pF capacitor in series with 2 kohm resistor is connected across a 200 volt D.C. source.
Determine (i) initial current, (ii) the time constant, {iii) value of the current when time equal
to time constant, (iv) energy stored in the capacitor at time 0-04 s, 2+242+2=8

(a) Define Young Modulus (¥), Bulk Modulus (K) and Rigidity Modulus (n) and show that

y K 343+43+8=17

Tn+3K
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(b} Show that the work done by stretching of a wire is % X Young Modulus x (Strain)?. 7
(c} Two soap bubbles of radius a, b coalesces to form a single bubble of radius ¢. If the external
B (.':3 —a* - b3)

4(a2 +5° —Cz) '

(d) Define coefficient of viscosity. What is the dimension of it? 442=6

pressure is B, show that the surface tension is given by §= 10

Group-B

Answer any two questions.
(a) State the theorems of Parallel and Perpendicular axis as applied to the moment of Inertia. 3+3=6

(b) Find an expression for a moment of Inertia of a solid sphere about a diameter. 10
(c) Obtain an expression for the gravitational self energy of a homogeneous sphere. 8
(d) State the Kepler law of planetary motion. 4

(¢) Find the terminal velocity of a oil drop of density 0:95 g/cm? and radius 1074 cm fall through
the air of density 0-0013 g/cm?, viscosity of air is 180 x 107 C.G.S. and g = 980 §2. 6

(f) Derive an expression for the equation of continuity of an Ideal fluid of density p. 6

(a) If a string is plucked at a distance % from one end by the amount ‘a’ then show that the

displacement of the string is givenby ¥ = %ojﬁsinﬂsinE cos & vt 10
1 3n°n? 4 ) I}

{b) A particle is moving in a straight line with Simple Harmonic motion. Its velocity has the
value 5 m/s and 4 m/s when the displacement from the center is 2 m and 3 m respectively.
Find the length of the path, frequency of oscillation and phase at a displacement 2 m from the
center. 44+4+2=10

(c) Define center of mass of a system of particle. Show that the kinetic energy of a system of
particle is equal to the kinetic energy of a single particle of mass M situated at the center of
mass together with the kinetic energy of the system of particle with this motion relative to the
center of mass. 4+8=12

(d) In Newton ring arrangement of source emitting two wavelength A, = 6 x 107 m and
A, =59 x 107 m. It is found that nth dark ring due to A, coincide with n + 1 dark ring of A,.
Find the diameter of the nth ring if the radius of curvature of the lens is 0-9 m. g

(a) Explain the working principle of He-Neon Laser with energy level diagram. 10

(b) Calculate the thickness of half wave plate for sodium light of wavelength 5893 A. Given
1o = 1-54 and ratio of velocity of O-ray and E-ray is 1-007. 6

(c) Calculate the change in entropy when 1 g of ice at —10°C is converted into steam at 100°C.
(Specific heat of ice 0-5 cal g™! °C, Latent heat of fusion 80 cal/g, Latent heat of vapour
540 cal/g) 10
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| 10.

(d) What is elastic and inelastic collision? Two particles of mass m;, m, travelling along the
same line and collide. Find the velocity after collision for perfectly elastic and inelastic collision.
4+5+5=14

(a) What is optical activity? Define specific rotation. 3+3
(b) Describe the state of polarization of light wave represented by

E(z, t)=IE, sin(kz — wt) — JE, sin(kz — wt) 4
(c¢) A point charge g of mass m is released from rest at a distance a from an infinite grounded

1
conducting plate. Show that the time taken by the charge to hit the plateis T = —1/211:3 aoma3 .
q

10

(d) Inone dimentional motion of a mass of 10 gm, is acted upon by a restoring force 10 dyne/cm
and a resisting force of 2 dynes—sec/cm.

(i) Find whether the motion is aperiodic or oscillatory.
(ii) Find the value of the resisting force which will make the motion critically damped.
(iif) Find the value of the mass for which the given forces will make the motion critically

damped. 4+3+3=10
(¢) The vector potential 4 due to a magnetic moment m ata point r is given by A= m’; L

m is directed along z axis find the x component of magnetic field at the point . 10
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If the questions attempred are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A

Answer gny six questions.

1. (a) Describe briefly with a diagram the basic principles of Stern-Gerlach experiment.

(b) In a many-electron atom, the orbital, spin and total angular momentum are denoted by L, S
andJ.If L=2,8=1and J =2, find the angle between L and S, using the vector atom model.

T+3=10
2. (a) Provethat [L?, L,] =0 where L is the orbital angular momentum and L, is the x-component of
L.
(b) Using Pauli spin matrix representation, show that the operator
5
2 R
Sy Sy 87 2—56),

(¢) Prove that [o,, 0,] = 2ic,. 443+3=10

3. (a) Thedensity of copper is 8-96 gm/cc and atomic weight is 63-5 gm. Calculate its Fermi energy.
Derive the necessary formula. (Given h = 6626 x 10734 J-sec)

(b) Show that the probability that a state AE above the Fermi level Eg is filled is equal to the

probability that a state AE below the Fermi level Eg is empty. (B+4)+3=10

4. (a) A system consists of N particles distributed among four non-degenerate energy states with
energies €, = 0, €, = kT, €,= 2kT, €,= 3kT, where k is Boltzmann constant and T is
absolute temperature. If the total energy of the system is 849 kT, find N.

(b) What are accessible microstates? -

(c) State Wien’s displacement law. Plot the variation of energy density of radiation vs. wavelength
for two different temperatures. 5+2+(1+2)=10

5. {(a) How does the band theory of solids help to distinguish between metals, insulators and
semiconductors?

(b) Plot the variation of energy, velocity and effective mass of an electron with wave vector “k”
according to band theory.

(c)} In acrystalline solid, the energy band structure (£ — k relation) for an electron of mass ‘m’ is

given by
2 [—
Ee hkQCk-3) .
2m
Calculate the effective mass of the electron in the crystal. 4+3+3=10
28944 Please Turn Over
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6. (a) Find an expression of Hall coefficient (Ry) in metals.
(b) Explain analytically why 5-fold rotation axis does not exist in a crystal lattice.
(c) What is meant by penetration depth in a semiconductor? 4+3+3=10

7. (a) Why does the Coulomb term in semi-emperical binding energy formula
(i) appear with a negative sign?
(i) is directly proportional to square of the atomic number?
(iti) inversely proportional to one-third power of mass no. (A)?

(b) Elucidate on the characteristics of the nuclear force. (2+2+2)+4=10

8. (a) Interpret f-decay of neutron in the quark model.
(b) Find the energy of the photon emitted in the decay =° - A° + 7.
Given, mass of =" =1193 MeV/c?and mass of A°=1116 MeV/c?.
{c) Which of the following reactions occur?
A A°>nt+n
G) m+p->n+n°
(i) 7*+p—> wr+p+n+7° 5+2+43=10
9. (a) Draw the circuit of a n—p—n transistor acting as an amplifier in CE mode. Describe briefly
the working of this amplifier.

(b) A n—p—ntransistor in CE mode is used as a simple voltage amplifier with a collector current
of 4 mA. The positive terminal of 8 V battery is connected to the collector through a load
resistance Ry and to the base through a resistance Rp. The collector-emitter voltage Vg =4V,
the base-emitter voltage Vgg = 0-6 V and the current amplification factor B = 100. Calculate
the values of R; and Rg. (2+4)+4=10

Group-B
Answer any seven questions.

10. (a) Explain what is meant by ‘expectation value’ of a dynamical variable in quantum mechanics.
(b) The wavefunction of a quantum particle of mass m is given by
W (x) = Asinnx, O<x<2.
Calculate the value of of {P,) where P, is the x-component of momentum of the particle.

(c) Explain the reason for the apperance of a second order space derivative but a first order time
derivative in the Schrodinger equation.

(d) Determine the transmission coefficent for a quantum particle of mass m, energy E <V, fora
ractangular one-dimensional potential barrier of height V, defined by

Vix)=V, O<x<a
=0, x<Oandx>a. 3+4+34+10=20

11. (a) Defining the raising and lowering operators for a linear harmonic oscillator of mass ‘m’ and
angular frequency ‘w@’, as

obtain the ground state energy and the lowest eigenket.



12,

13.

14,

15.

16.

(3) CSM(O)/PHY-11/22

(b) Show that if the above linear harmonic oscillator is in ground state, then the probability of
finding the particle outside the classical limits is approximately 16%.

(c) Prove that the eigenvalues of Hermitian operators are real. 10+4+6=20

(a) State Heisenberg’s uncertainty principle and determine the radius of the ground state of
hydrogen atom.

(b) Consider the wavefunction

y(r)=A (;’;—J &

where A is the normalization constant. Calculate the probability current density if r = 2r,.
(c) Show that for an operator A corresponding to a dynamical variable A,

(A" = (A)".

(d) The atomic number of sodium is 11.
(i) Write down the electronic configuration for the ground state of the sodium atom.

(i1) Give the standard spectroscopic notation for ground state of sodium and calculate the
Lande-g factor. (C+3)+5+5+(2+3)=20

(a) Write down the assumptions of Maxwell-Boltzmann statistics. Apply M-B statistics to obtain
an expression for partition function of an ideal monoatomic gas in equilibrium at temperature
T.

(b) Obtain an expression for mean energy and molar specific heat at constant volume for the
ideal monoatomic gas.

(c) A gas consisting of molecules having mass ‘n’ and obeying MB statistics is in thermal
equilibrium at temperature T. The velocity components of the molecules along x—, y— and
z-directions are v,, v, and v, respectively. Calculate the mean value of (v, + vy)z. 8+7+5=20

(a) Mention the drawbacks of Einstein’s theory of specific heat of solids.

(b) Show, analytically, how Debye could provide an improved model for explaning the variation
of specific heat of solids at constant volume (C,) with temperature (T).

(c) If the Debye temperature of a salt be 250 K, calculate how much heat is necessary to increase
the temperature of one kilomoie of the salt from 10 K to 50 K. 3+12+5=20

(a) What is a Wigner-Seitz cell?

(b) ‘The primitive basis vectors of a lattice are @ = p(f + 2}) , b = p4}, ¢ = pk . Find the primitive
translation vectors in the reciprocal lattice space.

(c) Show that the atomic packing factor in a fcc lattice is 0-74,

(d) Show that the reciprocal lattice corresponding to a bee lattice is a fec lattice.

(e} Mo-Ka radiation of wavelength 0-71073A is incident on a simple cubic crystal. The first
order Bragg reflection from (131) plane occurs at an angle of 30° Calculate the lattice
parameters of the crystal. 3+4+5+4+4=20

(a) What is Larmor precession? Find an expression for its frequency. Hence find an expression
for diamagnetic susceptibility using classical theory.
(b) How does the existence of magnetic domains explain ferromagnetism?
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17.

18.

(c) Obtain the relation showing the temperature dependence of spontaneous magnetization in a
ferromagnetic substance,

(d) If Curie constant is 3x102 cgs unit and the critical temperature is 600 K, find the value of
Weiss molecular field constant. (143+4)+3+6+3=20

(a) (i) Draw a curve showing average binding energy per nucleon (B/A) of different nuclides
as a function of a mass no. A. ;

(ii) How would you accout for the observed peaks in the region of Iow values of A in the
above curve?

(iiif) What can you conclude about the nature of nuclear force from the near constancy of the
binding energy per nucleon?
(b) Discuss evidences on the basis of which the nuclear shell model was proposed.

{c) In the reaction
11 4 14 1
;B +,He'—=> N+ n

the masses of .B'!, [N, He? nuclei are 11-012 80, 14-00752 and 4-00387 amu respectively.
If the incident alpha particle has a kinetic energy of 5-25 MeV towards SB“, which is at rest
and the kinetic energy of the resultant product nuclei .,N” and 0nl are3-26MeV and 2-139MeV
respectively, find the mass of neutron. (442+2)+8+4=20

(a) Draw the circuit diagram of an integrator using an OPAMP. Obtain an expression of the
output voltage.

{b) Design an OP-AMP circuit which gives an output vy = 2v, — 3v, where v, and v, are the two
input voltages to the OP-AMP circuit.

(c) Draw energy band diagram for p-n junction diode at equilibrium and show how in the case of
p-n junction diode at equilibrium the potential energy for holes varies with distance from the
junction.

(d) The band-gap of a specimen of GaAs is 1-98 eV. Determine the wavelength of the
electromagnetic radiation radiated upon direct recombination of holes and electrons in the
sample. [Given h = 6-63 x 10~ Joule-sec] (44+4)+5+4+43=20

(a) State and explain Barkhausen criteria for sustained oscillation.

(b) Calculate the voltage gain of the negative feedback amplifier with a feedback factor 0-1, if
the normal gain of the amplifier is 100.

(c) Sketch the circuit for a NOR gate using diodes and transistors and explain its workings.
(d) Design alogic circuit to implement the following:
Y =AB + ABC +AB + ABC
(e) Prove the following Boolean identities:
@O A+B.C)=A+B)-(A+0O)

(i) (A+B)-(AB)=B 3+3+5+3+(3+3)=20
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Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
\
‘ attempted first up to the prescribed number shall be valued
. and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A
Answer any three questions.

1. Define Psychology. Discuss the Experimental and Survey Methods as used in the discipline of
Psychology. Discuss the application of Psychology in the field of work and education.
(2+18+20)=40

2. Discuss the determinants of Attention. Differentiate between Fluctuation of Attention and Selectivity
of Attention. How Attention differs from Perception? Discuss the monocular cues of Depth
Perception. {(10+10+10+10)=40

3. Discuss the Atkinson-Shiffrin’s Model of Memory. Differentiate between STM and LTM, Echoic
and Iconic Memory. Illustrate on Procedural Memory. (10+20+10)=40

4. Define Intelligence. Discuss Spiritual and Artificial Intelligence. Discuss Gardner’s Theory of
Intelligence. (2+20+18)=40

5. Distinguish between Intrinsic and Extrinsic Motivation. Which is Psychologically more significant
in work life? Justify. Discuss Maslow and Mcclelland’s theory of Motivation.  (10+10+420)=40

6. Discuss in detail Piaget’s theory of Cognitive Development. 40

Group-B
Answer any two questions.
7. ‘Emotional Intelligence is as important as General Intelligence’— Justify. 40
8. Discuss the Role of Prejudice and Stereotypes in Cross-Cultural Interaction. 40
9. ‘Is exploring students’ career interests still a necessity?” — What is your opinion? 40
10. ‘Human value is a global challenge’— Narrate. 40
28947
504
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10.
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

The figures in the margin indicate marks for each question.

Group-A

Answer any three questions.

Define personality. Discuss in detail Erikson’s stages of personality development. 5+35=40

(a) Discuss the characteristics of a sound psychologicé.l test.

(b) Discuss the steps of test construction. 204+20=40

(a) Write on the DSM 5’s classification of Mental Disorders.
(b) Discuss the different types of Schizophrenia with the symptoms. 20+20=40

Discuss in detail client-centered therapy and its applications. 40

Discuss the uses of Job Analysis. Discuss the steps of Job Analysis. Write on Interview as a

method of Job Analysis. 10+15+15=40
. Define Leadership. Discuss the characteristics of a good leader. Write on transactional and
transformational leadership. . 5+10+25=40
Discuss the psychological factors behind crime and delinquency. 20+20=40
Group-B
Answer any two questions.
‘Individual is a product of Nature and Nurture’—]Justify. 40
. Write on the Role of Technology in the Teaching Learning Method. 40

Differentiate between Parametric and Non-parametric sampling. Write on the different
non-parametric sampling methods. Give examples with suitability for their applications. 104+30=40
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If the questions attempted are in excess of the prescribed number, only the questions

attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A
Answer any six questions.

(a) Distinguish between Isotonic and Isoosmotic solution.
{b) What is buffer? Give example.
(c) Derive Henderson-Hesselbalch equation of buffer system and explain its significance.

(d) State the importance of alkali reserve in plasma. 44+(2+2)+(6+2)+4=20

(a) What do you mean by osmotic pressure? State its physiological importance.
(b) What is osmotic work?
(c) What do you mean by hypotonic, isotonic and hypertonic solution?

(d) What will happens if red blood cells (RBC) are placed in pure water? (4+4)+2+(2+242)+4=20

(a) Define glycolysis and why this name is so appropriate?
(b) Why glycogen but not glucose is the natural storage form?
(c) Calculate the total energetics of glycolytic pathway of one molecule of glucose.

(d) Write the significance of Rapoport-Leubering cycle (R-L cycle). (24+2)+4+6+6=20

(2) Describe the general amino acid pool.

(b) What are glycogenic and ketogenic amino acids? Give example each of them.

(c) State the differences between hexokinase and glucokinase.

{d) Distinguish between proteoglycan and glycoprotein.

{e) What is mutarotation? 4+{(4+2)+(2+2)+(2+2)+2=20

(a) State briefly the role of lipoproteins in lipid transport mechanism.

{b) What do you mean by ‘reverse cholesterol transport’?

(c) How do phospholipids are different from triglycerides?

(d) Discuss the triacylglycerol synthesis through glycerophosphate pathway. 6+4-+4+6=20

Please Turn Over
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6.

10.

11.

(a) Distinguish between transamination and deamination reaction.
(b) Describe the role of pyridoxal phosphate in transamination reaction.

(c) What is glycosidic bond? State its significance in the formation of sugar.  6+6+(4+4)=20

(a) Explain why disaccharide lactose exhibits reducing property but sucrose does not.
(b} What are the differences between starch and glycogen?

(c) Why is glucose also called dextrose?

(d) What do you mean by epimer and enantiomer?

(e) “Glucose and galactose are epimers of each other”— explain with reasons.

(f) Whatis a ‘recemic’ mixture? 4+4+244+442=20

(a) How many molecule of ATP are required to activate one molecule of fatty acid?

(b) Why ATP is called as a high energy compound?

(c) Name the substrate which produce acetyl CoA.

{d) Name the ketone bodies produced in the body.

{e) Describe the formation and fate of ketone bodies in human body. 44+44243+(4+3)=20

(a) Distinguish between nucleoside and nucleotide.

(b) Write the differences between DNA and RNA.

(c) What do you mean by good and bad cholesterol and why they are called so?

{d) What do you mean by fatty liver?

(e) State the physiological importance of cholesterol in the human body. 4+4+(2+4)+2+4=20

(a) Why the cohsumption of raw egg cause biotin deficiency?
(b) Discuss the function of Vitamin K in blood coagulation.
(c) Why deficiency of Vitamin C leads to anemia?
(d) Describe the role of sodium in our body.
{e) What do you mean by adult consumption unit (ACU)? 4+4+4-+4+4=20
Group-B
Answer any four questions.
(a) What is immunity?
(b) Describe the typical structure of immunoglobulin,
(c) Write the difference between acquired immunity and innate immunity.
(d) What is plasma cell?
(e) What are the functions of natural killer cells (NK Cells)? 2+6+64+2+4=20



12.

13.

14.

15.

16.
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(a) What is called Polycythemia?

(b) What are the cardiovascular complication that can arise due to Polycythemia?

(c) What is the significance of biconcave structure of erythrocyte?

(d) What do you mean by haemophielia?

(e) Write the chemical structure of haemoglobin. 2+6+4+4+4=20

(a) Describe the physiological basis of ABO blood group system.

(b) Why blood do not clot in the vascular system?

(c) What is erythroblastosis foetalis?

(d) Discuss the hazard of blood transfusion. 3+2+4+6=20

(a) Describe the structure and functions of intercalated disc.
(b) Discuss the origin and significance of ECG waves.
(c) Describe the ionic basis of rthythmicity properties of the heart.

(d) What do you mean by myocardial infarction? 4+6+6+4=20

(a) Describe the role of chloride shift in the transport of CO, from tissue to lungs.

(b) What is Bohr effect?

(c) Define hypoxia. Classify hypoxia.

(d) What do you mean by physiological dead space? 6+4+(2+4)+4=20

(a) State the differences between cortical and juxta medullary nephron.
(b) Describe the structural peculiarities of the epithelial cells in human renal tubule.
(c) Describe the forces involve in glomerular ultrafiltration.

(d) Discuss the non-excretory functions of kidney. 4+5+5+6=20
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and the same language.

Group-A

Answer any six questions.

1. (a) Describe the EM structure of skeletal muscle sarcomere with a neat diagram.
(b) What is the function of dihydropyridine (DHP) and raynodine receptors during EC coupling?
(c) What is calsequestrin? (6+4)+6+4=20

2. (a) What are the differences between monosynaptic and disynaptic reflex?
(b) What do you mean by spatial and temporal summation?
(¢) Distinguish between apolar and unipolar neurone.

(d) What are the Nissl substances? State their functions. 6+6+4+(2+2)=20

3. (a) State the recent advancement in the mechanism of long term memory.

(b) Describe the origin and outflow of parasympathetic efferent fiber passing through vagus and
glossopharyngeal nerve.

(c) What do you mean by geniculate ganglion? 10+8+2=20
4. (a) Describe the neural pathways carrying unconscious kinesthetic impulses from periphery to
brain with neat diagram.
(b) State briefly the differences between somatic and autonomic reflex arc.

(c) Describe the thermal changes that takes place in the skeletal muscle during contraction.
8+6+6=20

5. (a) Describe with neat diagram the ultrastructure of neuromuscular junction.

(b) Describe the role of syntexin and synaptobravin proteins during the neuromuscular
transmission.

(c) What do you mean by neurotransmitter and neuromodulator substances?
(6+D)H(3+3)+(24+2)=20
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6.

10.

11.

(a} List the different layers of human retina.
(b) When light falls on the retina, on which layer it falls first?
(¢) Describe briefly the process of accommodation of eye.

(d) What are the differences between fluent and non-fluent aphasia? 5+2+7+(3+3)=20

(a) What do you mean by condensation and rarefaction in sound wave?

(b) Describe how the mechanical sound wave is converted into electrical neural signal with
diagramatic explanation of tip link mediated mechanism.

(c) What is Weber-Flechner law? 4+12+4=20

(a) In what respect does a special sensation differ from general sense?
(b) Describe the process of olfactory transduction.
(c) What do you mean by odorus binding protein (OBP)?

(d) What do you know about primary taste modalities? 5+7+4+4=20

(a) Describe with suitable diagram the histological structure of skin.
(b) Discuss the physical process in the regulation of body temperature.
(c) What do you mean by insensible perspiration?

{(d} Whatis Sebum? 6+8+4+2=20

(a) What is physical fitness?
(b) Discuss the assesment of physical fitness by modified Harvard step test method.
(c) What do you mean by warm up and cool down process?

(d) What do you understand by static work and dynamic work? 4+6+4+6=20

Group-B

Answer any four questions.

(a) Describe the histology of adenohypophysis.

(b) What do you understand by hypothalamic neurosecretory substances (HNSS)? State briefly
their functions on the anterior pituitary.

(c) Describe how the posterior pituitary hormone acts on milk ejection in lactating mother.

(d) What are the functions of oxytocin in male body? 6+(4+4)+4+2=20




12.

13.

14.

15.

16.

(3) CSM(O)-PHLY-11/22
(a) Mention two important functions of calcium in human body.

(b) Write the name and origin of hormones which regulate the calcium level in blood. Give a
brief account of their role in calcium homeostasis in blood.

(c) What is the normal blood calcium level in human body?

(d) What is reverse T,(rT;)? 24(2-+4+-8)+2+2=20

(a) Discuss the role of insulin in the maintenance-of normal blood sugar level.
(b) What are type-I and type-II diabetes mellitus?
(c) Describe the role of ADH in osmoregulation, 10+4+6=20

(a) What are the active principles of adrenal cortex?

(b) Discuss the role of glucocorticoids on inflamation and immunological processes.

(c) How does the thyroid gland accumulate iodide required for thyroid hormone biosynthesis?

(d) Why the action of growth hormone on growth is inhibited after attainment of a particular
age? 4+(343)+6+4=20

(a) Describe the role of Leydig Cells and Sertoli Cells in spermatogenesis process.

(b) Describe the physiological changes of ovary and uterus during menstrual cycle.

(¢) Describe with suitable diagram the microscopic structure of spermatozoa. 8+8+4=20

(a) Discuss the goiter and anemia control program implemented by Govt. of India.
(b) What do you mean by 0-db (zero decibel) sound?

(c) Describe the effect of sound pollution in human body and its preventive measure.
(5+5)+2+(4+4)=20
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POLITICAL SCIENCE

PAPER-I
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali or in Nepali
but all answers must be in one and same language.

Group-A

Answer question No. I and any fwo from the rest.
. Discuss Plato’s theory of Justice. How is it different from modern notions of justice? 20+20=40

. What is Power? What are the different kinds and forms of power? Differentiate between the Class
Theory of Power and the Elite Theory of Power. 104+10+10=30

. What is Civil Society? Discuss its features, What are the views of John Louce and Antonio Gramsci
on civil society? 10+10+10=30

. What is Liberty? Distinguish between negative and positive liberty. What is Marx’s views on
liberty? ~ 10+10+10=30

Group-B

Answer question No.5 and any rwo from the rest.

. Analyse the role of the Constitnent Assembly and its Vision of the Future India. 40

6. Discuss the role of the Prime Minister of India vis-a-vis 15+15=30
(a) The President
(b) The Cabinet

7. Discuss the main features of the 73rd Constitution Amendment Act. What are the issues ahead in
its proper implementation/functioning? 154+15=30

o]

. Discuss the origins of Trade Unions in India. How has it evolved in the post-independence period?
15+15=30
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali or in Nepali
but all answers must be in one and same language.
Group-A
Answer Question No.! and any two from the rest.
1. Answer any five from the following:
{a) What is the SMART Cities Mission?
(b) Evaluate the Sarva Shiksha Abhiyan Mission.
(c) Describe the functioning of the NITI Aayog.
{d) What 1s the District (Good Governance Index?
(e) Evaluate the functioning of the Jal Jeevan Mission till date.
(f) What is the PM Garib Kalyan Anna Yojana?
(g) What is the Ayush Mission?

2. Analyse Man Weber’s theory of bureaucracy. 30

3. What is Decision Making? What are its bases? What problems are involved in decision making?
Discuss Mary Parker Follett’s contribution to decision making. 30

. What is development administration? How is it related to politics especially in low-income countries?
Discuss, in this context, the Riggsian Model. 30

Group-B
Answer Question No.5 and any twoe from the rest.

. Answer any five from the following:
(a) Evaluate India’s G20 Leadership till date.
{b) What is the BIMSTEC Summit? Discuss its major aims and objectives.
(¢} What is the Paris Club? How does it function?
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(d) Discuss the role of the Shanghai Co-operation Organisation (SCO).
(e) What is the FIPIC Summit?

(f) What is the Indo-Pacific Economic Framework (IPEF)?

(g) Analyse the pert_'ormanée of the 14th BRICS Virtual Summit.

6. Discuss the terms ‘Collective Security’ and ‘Balance of Power” with examples. What are the major
similarities and differences between them? ; 30

T © 7. What is globalization in international relations? What were "its phases? Discuss its major -
dimensions— political, economic, cultural and social. 30

8. Analyse Indo-US relations in the last ten years. 30
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and the same language.

Group-A

Answer any three questions.

(a) Discuss Fayol’s Emphasis on the Universality of Management Practices.

(b) Briefly explain Interpersonal behabiour approach and Emperical or Case approach to
Management Analysis. 20+(10+10)=40

(a) What are the commonly used Decision Making Process? State and illustrate 4-such processes.

(b) Delphi technique and Brain storming — are important ways of Decision Making— explain
with examples. 20+20=40

(a) What basic principles are to be considered for ‘Process of Delegation’?

(b) Draw an organisation structure of Decentralised Product based. 20+20=40

(a) Briefly discuss ‘Conclusion of Hawthorne Investigation on working environments’ — from
management practices.

(b) McGregor’s theory of ‘X’ and theory of “Y’.— Discuss criticism of the theory. 20+20=40

(a) What are the quality charac_t'icristic of a products? How TQM is implented in an organisation?
!

(b) Explain the main pillars of Supply Chain Management. New trends to supply chain after

Covid — what are the changes you observed? (10+10)+(10+10)=40

Group-B
Answer any fwo questions.

(a) How group behaviour differs from Individual? — Explain how a manager can tackle group
to motivate for adopting a change in the organisation.

(b) What are the qualities you, as a manager, will consider for selecting a group leader? What are
the probable effects of wrong selection of a group leader in the organisation?  20+20=40
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7. (a) What types of leadership styles might be useful in (i) Public Sector organisation (ii) Private
Sector organisation? — Justify answer reference to theories and examples.

(b) Fiedler’s contingency model of leadership — explain by drawing a graph of group performance
with leadership (leader member relation), 20+20=40

8. (a) What are the basic steps in Control Process? — Discuss importance and short commings

of control.
(b) What are the essential conditions for applying ‘budgetary control’? 20+20=40
9. Explain any two: 20+20=40

(a) Re-engineering Process
(b) TQM vs. TPM
(¢) Ohio State Model of leadership

(d) Delegation vs. Decentralisation
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Answer five questions.

(a) Define Product. What are the levels of product relation to customer value hierarchy? —
Explain with example.

(b) State Product classifications. 10+20+10=40
(a) Illustrate set of all products that a particular seller offers for sale to buyers (Product Mix) —
Give example of such Product Mix offered by a producer to its customers.

(b) Briefly discuss on ‘Market-Channels’. What are the major channel functions?
20+(10+10)=40

(a) What are the steps to follow for Working Capital Management?

(b) BCG Matrix helps to take business strategies to design Re-engineering.— Explain.
20+20=40

(2) What changes are made to implement Human Resource Management for Personal Management
Concept?

(b) How a HR Manager identifies training need of employees?
(c) Recruitment need is a policy or a requirement for fulfilling need of business. 15+15+10=40

(a) Define ‘Activity’ and ‘Event’ in relation to network analysis. Explain with diagram,

(b) Find the project duration time, critical path of a network, drawn from the following data:
(Duration in days)

Activity Duration Interdepending
A 2 —

(=@ |m|oin|H
WM W | b |w e |w

15425=40

-
—
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6. (a) In supply chain, distribution cost is prime important factor, the location of plants and
warehouses and its capacities are determining distribution costs. Following are plant vs.
warehouse distribution unit costs and its capacity are tabulated. Find out least Cost Schedule
and minimum Total Cost.

Plant Warehouse Capacity
1 2 3 4
7 2 4 5 100
B 3 1 5 2 75
6 9 7 4 80
Capacity: 70 90 45 50 253 255

(b) Briefly state how objective functions are derived with help of Linear Programme (LP) when
capacity of each machine centre, unit time to produce on each centre and profit per unit of
two products are given. What product mix (no. of units of each product) to be produced with
objective to achieve maximum profit? (You can assume all datas) 30+10=40

7. (a) Discuss ‘ADKAR’ model of ‘Change’, in perspective of organisational change.

(b) How a manufacturing company responds to its quality complain with the help of ‘Service
Quality Model’? 20420=40

8. Write short notes on any four: 10x4=40
(a) SWOT Analysis
(b) 7P’s of Marketing
(c) ERP
(d) MRPII
(e) Bull Whip Effect
(f) Meta Market
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‘Answers may be given either in English or in Bengali
but all answers must be in one and same language.

1. Answer any four of the following: 10x4=40

(a) Enumerate the small muscles of hand and mention their functions.

(b) Describe the anatomy of conducting system of heart and briefly mention the function of SA
Node.

(c) What are the pathophysiologic mechanisms of Bronchial Asthma?
(d) How oxygen is carried by Hemoglobin from lungs to peripheral tissues?
(e) Microbiological diagnosis of Dengue infection.

(f) Causative organism of COVID Pandemic. What was the main clinical problem in
COVID 197

2. Answer any four of the following: 10x4=40

(a) Common causes of Hypokalemia.

(b) Describe a neuromuscular junction and name diseases resulting from neuromuscular junction
dysfunction.

{c) Draw and describe the visual pathway.
(d) What are the important features of hanging?
{e) Enumerate X-linked diseases and describe one of them.

(f) Define Jaundice. What are the types of jaundice?

3. Answer any four of the following;: 10x4=40

28937

(a) Enumerate Ketone Bodies. How it is produced within human body?

(b) Common causes of Hemorrhagic cerebrovascular Accident. What is subdural hematoma?
(c) What are the parts of a Nephron? How to prevent Glomerular injury?

(d) What is autoimmunity? Enumerate autoimmune disorders.

(e) What is Anemia? Common types of Anemia and their causes.

(f) What are the impacts of environmental pollution?
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4. Answer any four of the following: 10x4=40
(a) Whatis Brain Death? What are precautions before organ harvesting before organ transplantation.
(b) What are the common features of Paraquet Poisoning?
(c) Describe the impact of obesity and over weight on human body.

(d) What are the diseases diagnosed by simple Routine Urine and Blood Examination (Peripheral
Smear)?

(e) What are the types of steroid used for treatment purpose? What are different routes of
administration?

(f) What are the significance of sleep and wakefulness in human health?

5. Answer any four of the following: 10x4=40
(a) What is hypertension? Name few anti-hypertensive drugs and their side effects.

(b) Common causes of Acid Peptic Disorder. What are the side effects of prolonge ‘Prazole’
| use?

(c¢) Define Rape. What are the medicolegal examination necessary for the lady?
(d) Name the organism causing Tuberculosis. What is XDR Tuberculosis?
(e) What are the functions of Neutrophil in blood? Common causes of Neutrophilia.

| (f) How Thyroid Hormone is synthesized in human body?
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued

and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and the same language.

1. Write short notes on any four of the following:

2. Outline the Management of any four of the following:

(a) Angina

(b) Leukemoid Reaction

(c) Lepra Reaction

(d) Coma in Diabetic Patient
{e) Renal Involvement in SLE

() PCR

(a) Acid Peptic Disorder

(b) Dengue Shock Syndrome
(c) Status Epilepticus

(d) Acute Severe Asthma

(e) Myxoedema Coma

(f) APLA Crisis (Syndrome)

3. Briefly explain any four of the following:

28938

(a) Hepatitis C Transmission and Disease out of it
(b) Amoebic Liver Abscess — Clinical Feature

(c¢) Do’s and Dont’s in Burn

(d) Snake Bite Management in Periphery

(e) Blood Component Transfusion

(f) Adult Vaccination

(2) Hypertension in Pregnancy

10x4=40

10x4=40

10x4=40
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4. Differentiate between (any four of the following):

(a) Epidemic and Endemic

(b) Antenatal Case and Postnatal Case

(c) Inflamatory Bowel Disease and Irritable Bowel Syndrome
(d) Active and Passive imunisation

(¢) Hemiplegia and Hemiparesis

(f) Hot vs. Cold Nodule of Thyroid

5. Enumerate any eight of the following:

(2) Migraine
(b) Choledocholithiasis

(c) Complete Heart Block
(d) DOTs Therapy and Drugs used in the Protocol
(e) Acute Respiratory Infection in a Child
(D Artificial Intelligence and Health Care
(g) Episodic Weakness

(h) REM Sleep

(i) Obstructive Sleep Apnoea

() Hodgkins Lymphoma

(k) Use of Condoms

(1) Post Exposure Prophylaxis in Dog Bite

(m) Alopecia — Common Causes

10x4=40

5%8=40
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.
Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Answer any five questions taking at least two from each group.

Group-A
. What is the Cartesian Method? How did Descartes apply it to arrive at his principle ‘Cogito ergo sum’?
20+20=40
‘To be is to be perceived’— How does Berkeley establish this thesis? Does it lead to solipsism?
— Discuss. 40
Discuss critically following Kant ‘How are synthetic-apriari judgements possible’. 40
What is the verification theory of meaning? Discuss in detail. 40
Group-B
Explain the Jaina doctrine of Anekantavada. Discuss in this context the relation between

Anekantavada and Syadvada. 40

What according to the Naiyayikas the difference between determinate and indeterminate (savikalpaka

and nirvikalpaka) perception? Explain critically. 40
Discuss according the Sénkhya school the nature of Purusa. How can the existence of plurality of
Purusa be established? 20+20=40
Write short notes on any two of the following: 20x2=40

(a) Carvaka theory of self

(b) Astangika-marga

(c) Maya after Sankara

(d) Practical Vedanta (Swami Vivekidnanda)
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If the questions attempted are in excess of the prescribed number, only the questions
attempled first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A

Answer any three questions.
1. Explain in detail Liberal Democracy. What are the demerits of Liberal Democracy? 25+15=40
2. Explain and examine Gandhi’s views on social change. 40

3. Distinguish between subconscious and unconscious levels of mind. What are the arguments in

favour of the unconscious? 20+20=40

4. What is secularism? Analyse the concept of secularism in the Indian context. 20+20=40

5. Write short notes on any two of the following: 20%2=40
(a) Dualism

(b} Behaviourism
(c) Concept of mind (citta) after the yoga system of Philosophy.

Group-B
Answer any two questions.
6. What according to Aristotle, is virtue? Critically discuss his views on virtue ethics.  20+20=40
7. Critically discuss Paul Taylor’s concept of bio-centric ethics. 40

8. Explain and examine the causal and ontological arguments for the existence of God after Descartes.
40
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Answers may be given either in English or in Bengali

but all answers must be in one and same language.

Group-A
Answer arny three questions.

[a—

. ‘The Sociological perspective often challenges common sense’. Discuss the nature and scope of
sociology in the light of a review of the preceding statement. 40

2. (a) Illustrate what is meant by Emile Durkheim’s concept of Social fact and mention the features
of social fact.

(b) Show how he relates forms of social solidarity with types of societies. 20+20=40

3. (a) Whatis meant by Talcott Parsons by Social System and its functional prerequisites?
(b) Mention the pattern variables noted by him,
(c) How far do his ideas explain social reality across the globe? 15+15+10=40

4. (a) Show the relationship of personality and socialization.

(b) Critically examine the impact of
(i) Anticipatory socialization and of

(if) Oversocialization as suggested by Dennis Wrongs ‘Over-socialized conception of man’s
on personality. 20+10+10=40

5. Write short notes on: 20420=40

(a) Karl Marx’s idea of class struggle

(b) The relative importance of primary groups and secondary groups in life in modern societies

Group-B
Answer any two questions.
6. (a) Brefly delineate the features of survey method highlighting the importance of random sampling
init.
(b) What are its advantages and points of weakness? 20+20=40
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7. How far does education help social mobility of the currently less privileged people and ensure
their equality with those who are more favourably placed in society? 40

8. (a) Examine the place of religion in modern society.

(b) Write in short on the consequences of spread of digital technology in a country like India.
20+20=40
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali

but all answers must be in one and same language.

Group-A
Answer any three questions.

—

(a) Explain the nature of unity and diversity in the Indian society and culture.

(b) Examine whether and how far the proposed Uniform Civil Code would farther or hinder the
harmonisation of the two. 30+410=40

2. Discuss briefly the major points of contribution of A.R. Desai to the understanding of Indian
Society and culture. 40

3. Comment on the processes noted by M.N. Srinivas in bringing about social change in modern
India. 40

4. (a) Discuss, in brief, the nature of kinship and marriage in India.
(b) Show how important and effective they are in modern India. 30+10=40

5. Assess the prospect and problems of industrialisation of India with special reference to West Bengal.
40

Group-B

Answer any two questions.

6. (a) Show the connection between Ecology and Environment.

(b) Analyse the nature of crisis to environment and ecology which is faced in India and the
world. ’

(c) Give a short description of any one of the environmental/ecological movements that have
occurred in Independent India. 5+20+15=40

7. (a) Explain how empowerment of women is connected with their status in society.

)] Atfempt a brief review of the existing programmes initiated by the state of West Bengal in
this realm. 10+30=40
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8. Write short notes on: 20+20=40
| (a) B.R. Ambedkar and the Dalits

(b) Measures adopted and to be adopted in relation to persons above 60 years of age in the
society and policy in view of their increasing number in the population of India.
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A

Answer any four questions.

1. (a) Give the axiomatic definition of probability. Show that conditional probability satisfies all
the axioms.

(b) Suppose X is distributed with PDF,
1 -0/
=— ,—0< X<,
fx) 25°
Show that P{| X —-6[>a+b|| X —0[>a} does not depend on a for any a, b > 0. 18+12=30

2. Suppose a random variable X has the following PDF,

f(x) =ae(—x2'_bx),—oo <x<o

for constants a (> 0) and b.

(a) If E(X)=-%,, findaand b.
(b) Obtain the second, third and fourth central moments of X. 15+15=30

3. If (X,¥) ~N,(0,0,1,1,p),

(a) show that correlation{X?,¥?)= {correlation{ X, ¥ )}2 .

)
(b) find E\e? ). 18+12=30
4. Suppose X, ~ N(0,variance=5) and
Xy
X =1+2X, - .
1 2 103
(a) Find Var(X,) and Cov (X,, X,).

(b) Find an upper bound of {Cov(Xl, X, )}2 and compare with the actual value. Comment on
the results. 1241543=30
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5.

(a) State and prove Neymar-Fisher Factorization theorem for discrete families of distributions.

(b) Suppose a N(unknown) faced regular die is thrown 17 times independently. If X, is the outcome
of the kth throw, find a sufficient statistic for N, k=1, 2, ..., 17. 18+12=30

(a) Find a most powerful size ot test for testing
H,:X ~ N (0, variance = %) ag
H, : X ~ Cauchy (0, 1).
(b) State and prove Neymar-Pearson Fundamental Lemma. 18+12=30

Group-B
Answer any two questions.
(a) Define Sampling Frame and Sampling Design with examples.
(b) Describe the advantages of sample surveys over the census.

(c) How do you select a simple random sample of 11 households from a list of 112 households in
a village without replacement? Describe any two methods. 8+12+20=40

(a) Distinguish between stratified random sampling and two stage sampling procedures.

(b) Under a linear systematic sampling procedure, propose an unbiased estimator of population
mean. Also find its variance.

(c) Whatisratio estimator? Find its exact bias. How do you estimate population mean using ratio
estimation? Is such an estimator unbiased? 8+12+20=40

(a) Describe three basic principles of experimental design.

(b) What is confounding in the context of factorial designs? Distinguish between partial and
complete confounding through examples.

(c) Consider the one-way ANOVA model

yg] =p+a; +ey’: i=1:"',p;j=1,'":ni
p

with 2,7 =0,
=1

Define SSA = in,— oo~ Foo)

i=1
SSE = Z(y,, —;,-,, )2 , where
Lj

R S f _ ]
yio=__zyfj’yoo= 7 Vi Zni.
L= i=1 i=1

If ¢;’s are iid normal random variables with mean zero and variance o2, derive E(SSA) and
E(SSE). 12+8+20=40
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attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given cither in English or in Bengali
but all answers must be in one and the same language.

Group-A

1. Answer any fen questions: 10x10=100

(a) Describe control charts for fraction defectives.

(b) Distinguish between chance and assignable causes of variation with examples.
(c) What are the functions of Central Statistical Office (CSO)?

(d) Define Crude Death Rate (CDR). Discuss its merits and demerits.

(e) Minimize z=20 x, + 10 x, by finding the extreme points of the feasible space. Subject to the
restrictions:

x1+2x2$40
3x1+x2230
4Jc1 +3x2 =60
X =0, x, 20.

(f) Whatis exponential smoothing method of forecasting? Why is it called exponentially weighted
N moving average method?

{g) What is a life table? What are its uses? Write down the assumptions required for the
construction of life tables.

(h) What do you mean by cost of living index numbers? What are its uses?
(i) What is homogeneity error in the measurement of price index numbers? How is it controlled?
(j) Distinguish between acceptance rejection and acceptance rectification type sampling plans.

(k) What are the different tests for index numbers? Does Laspeyre’s price index satisfy all these
tests?

(I) Distinguish between Neonatal and Perinatal mortality rates.
(m) How National Income is estimated in India through production approach?
(n) Describe moving average method of trend determination.

(o) Describe main functions of West Bengal Bureau of Applied Economics and Statistics.
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Group-B
Answer any five questions.

2. (a) Define natural tolerance limits and give its applications.
(b) Construct the range chart for process control. 8+12=20

3. (@) Define GRR and NRR. What happens if NRR = GRR?

(b) Define TFR. If in some region number of female births is exactly one third of the total number
of births, deduce a relation between GRR and TFR under appropriate conditions. 8+12=20

4. (a) Describe a sequential sampling plan, when observations are classified either defective or
non-defective. Derive the boundaries explicity taking type T and type II error probabilities as
o and B, respectively.

(b) Derive an approximate expression of oc-function corresponding to the plan described

(a) above. 10+10=20

5. (a) Describe adouble sampling plan for attributes. Derive the explicit expression of the oc function
for the above plan.

{b) Derive the expression of ASN clearly for the plan given in 5 (a) above under appropriate

conditions. 12+8=20

6. (a) Define “reliability”. If an item has a random lifetime x, define its reliability function for a
mission time of z. If x has the PDF, fix) =xe™, x> 0, find the reliability function for mission
time £.

(b) Define “failure rate”, Establish a relation between failure rate and reliability function. How

do you derive the PDF of a lifetime random variable from given failure rate?  10+10=20

7. (a) Distinguish between “autoregressive” and “moving average” processes. Show that under
certain conditions (to be stated by you), an AR (1) process can be expressed as an
MA (o0) process.
(b) Derive the correlogram of a stationary AR (2) process. 8+12=20
8. (a) Deduce the following relations:

1 o
) T =<1 +%1
® T, > E.l

x X+t

e
() p,=—=
1+ €.
With usual notations.

{b) Show thatratio of Laspeyre’s price and quantity index is proportional to the ratio of Paasche’s
price and quantity index. 12+-8=20
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9. (@ If x =2,x =3, x, =1 is a feasible solution to the following LPP,

Maximize Z-= x + 2Jr2 +4x,

Subject to: 2x +x, +4x =11
331:1 +x, +5x3 =14,
x 20,::2 20,.\:3 20,

find a basic feasible solution.

(b) A businessman has the option of investing his money in two plans. Plan A guarantees that
each rupee invested will earn seventy paise a year, hence while plan B guarantees that each
rupee invested will earn two rupees two years hence. In plan B, only investments for periods
that are multiples of two years are allowed. How should he invest ten thousand rupees in
order to maximize the earnings at the end of 3 years? Formulate this problem as an
LP problem. 12+8=20
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2022
ENGLISH
PAPER-I

Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

The figures in the margin indicate marks for each question.

Group-A

1. Write an essay on any one of the following topics: 40x1=40

(a) Connecting cultures through the power of language
{(b) Psychological approach in literature

(c) E-literary texts and contexts

(d) Contemporary Indian English Poetry

Group-B

2. Answer any two of the following questions: 40x2=80

(a) Consider Edward II as a play of the irony of kingship.
(b) Explain how the ‘carpe diem’ theme is expressed in Andrew Marvell’s “To His Coy Mistress’.
(c) What message Shelley want to convey in ‘Ode to the West Wind’?

(d) How does John Keats suggest that the nightingale’s realm may simply be an illusory way of
alleviating human suffering?

(e) Critically evaluate the toilet scene of Belinda in The Rape of the Lock.
(f) What is Browning’s attitude to life as revealed in the poem ‘The Last Ride Together’?

Group-C

3. Answer any two of the following questions: 40x2=80

28997

(a) Why do you think Pride and Prejudice has such moving force for so many readers?
(b) Explain irony in the title of the novel Great Expectations.
(c) How might the novel, Frankenstein be read as a commentary on scientific progress?

(d) Discuss the relationship between gender and power in Wuthering Heights.
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ENGLISH
PAPER-TI

Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

The figures in the margin indicate marks for each question.

Group-A

1. Critically evaluate the following poem: 50x1=50
How difficult it is to leave
the home, one it is fixed to
your name, your roles, your bed.

All small and big things are
remembered, and stored
in the heart’s mystery

A slow act of withdrawal, renewing
Ttself each day’s end the same way
as on the previous day, you move on

The choice is difficult
when mind is amorphous
spaces are not defined

It’s an open game you play

like seasons and rivers flowing
deep in uncertain hearts.

You play ‘Home’.

Your kids imitate you.

Life grows on trees, green faces.

Group-B

2. Answer any one question from the following: 50x1=50

(a) What is the historical context of ‘Easter, 1916’? What features of modernist poetry can be
found in the poem, ‘Easter, 19167

(b) Consider ‘An introduction’ by Kamala Das as a confessional poem.

28998 Please Turn Over
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(¢) Comment on the significance of the title of the poem, ‘The Love Song of J. Alfred Prufrock’.
(d) What is the theme of the poem, ‘In memory of W.B. Yeats’ by W.H. Auden? Give an over
view of the symbols used in the poem.
3. Answer any one of the following: 50x1=50
(a) Explain Beckett’s play, Waiting for Godot as a tragicomedy.
(b) Describe the relationship between Jimmy and his wife, Alison in Look Back in Anger.

- (¢) “The main theme of ‘Mirror’ by Sylvia Plath is self-reflection.” — Comment with proper
textual references.

(d) What role does the poet see for himself with regard to his country in ‘To India My Native
Land’?
Group-C

4. Answer any one of the following: 50x1=50 .
(a) What is Raja Rao’s style in Kanthapura? Discuss subalternity in the novel.

(b) The Rainbow is a bitter condemnation of the industrial society. Is this true? Discuss with
references to the text.

(c) How is The Shadow Lines a post-colonial novel?

(d) What is the narrator’s point of view and what values are important to the narrator in
Things Fall Apart?




4>

6668C
1210F kb (2)
I Il 1Rl (k)
Bl lodaloklh (L)
$lelip (B2)
gtobeh ()
05=TXST ‘B &t hight 0 o lEK {2 |2kl b s PRIAIBL °9
'Disjite bt [oI& khie Ltblledh b biblill Y belahig Miblnth by Blibb) o [t 23]
liblse
0¢ 1hin|lde Beko Meb] khie th Blbb] 2o bltbe t 4olk >3] °C
| h3lble PAJ 31> Hdkizk] |t [Hkhelte [blilpl
ibkie
0€ | Dislih Y I ik Lhie — [k

Bl t blth hhe 3 bk llBisf il % biblte 1t bldtp %] hisllee B b3 Pk e e Dhkoit PBUIY Y

| his)i btblbSk 4 DL % IBkls h P IDhigb] |t Rikkeld |this |
Ibkte

0¢ |'DID]IS: [aitoK 2h LD kelbl, [% 13Ibblle '€
g-dnoan
Ihis|le kbbbl kb bk tlglitblke [ [p-3] kel
lokie
0¢ I Diolite BYAI2 e [elbhitkl kb bl Rlikkd T
| LIS, 3R th Il o RbHh 2ie IPOIAEPNA I lhik,
ket \
0€ |'injlte Bhd dBte 4o LM Mie indbEle Jhlly hE Bllobl lhikdlh Jd lhlls T ‘
y-dnoin |

‘uo1isanb yava 40f syivui AVIPU WiSaow Y1 Ul sy dYy |

"Pa.iou] Sauo SuluIpULaL Y] PUD PanIpA aq JIDYS Jaquiny paqreosaad sy oy dn sayf
paiduagp suoysanb sy Kuo usquoiu paqriosaad ayy fo ssaoxa up aav paidwany suousanb sy ff

00¢ — SHPQ JiiAd SUNOL £ — PaMOjY 2wl ]

[-4Hdvd
IONTH

0T
Z/I-H-(O)NSD




00062

| Rl Liplizts I kb Kbl 2idbY 01
| Dinjlte bnke 1 felbhiEh] kRl I hjlbtoR 6
| 3UADE DDkt b Jlth—{Li3th b ebabig 2h MKllE % ekl bOLh '8
| IAYIS Rlbt Th DRAYE b 2Ll  Rlrk Yt L

08=7X0¥ (InEio) Moe s ek fb 2] b bt PEIDIKEL)
g-dnois)

Ihiejite klnlo 140 |telbkidio] Dlebolth |t lh-ibht LDIbD dodblr °

Ihisjice Bh i klate BE— * 2 bloshtfs I IDhijle SDIBHB 2o kDB $BUb o lolb kalite, '
' Dinllte ki) InMAbIR — | 3 bt ¢ LDl LRDILK DN

| hin|lb Inkla|-EMb Jb [Pl kih BBK [ bkl ¢

| hinjide btelldt: 1 Llblis Diolls 1o |00 2b 2islie o bkl bk} T

| LIS IRl L3I 1a}35E 2 LDl bislliliy 1 Mot 1

0TI=EX0% (I BRI YO o JsK D [2utb] B by DEVIRIALY )
v-dnoig

‘sy4piu ppnba Leipo suonsanb 11y
‘uonsanb yova 10f syt 2p20pur . ayp up samif sy j

‘pa410ull sauo Sunnpuia. 3y pup panioa 2q jpys 13quinu paqiiosaad ay o1 dn jsaf
paiduiayip suonsanb ai Kjuo “4aquinu paqriosa.d ay1 fo $s20x2 ui 2.4v payduanp suonsanb ayl fj

00T — YO [ind SINOY £ — PIMOJTY JulL]

I-9advd
IANIH

20T
CUI-H(O)NSD




CSM (O)-PER-1/22

2022
PERSIAN
PAPER-I

Time Allowed—3 Hours Full Marks—200

If the questions attempted are in excess of the prescribed number, only the
questions attempted first up to the prescribed number shall be valued
and the remaining ones ignored.
Answer may be given either in English or Persian unless otherwise mentioned in
the question.

Group—A
Attempt any two of the following questions: 25%2 =150
1. Discuss the origin and development of Pahlavi Language. 25
2. Briefly describe the difference between Dialect and Language. 25

3. Write notes on any three of the following: 25
(a) Old Perisan '
(b) Avestan language
(c) Huzwarish

(d) Evolution of Modern Persian

Group —B
Attempt any four of the following questions: 10x4=40
4. Give the opposite number of any five of the following: 2x5
,ﬁ—@m—gﬁ—‘M—,m-Jm“a—;@\—@ﬁ
5. [Illustrate with example any two of the following: 5%2

J._m—dsur-.ml—u:\__;_m;:.m—a,ﬁcml
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6. Explain the formation of any five of the following: 2x5=10

Omﬁ—qu—omJ—aﬂja—@T—MJl

7. Give the uses of <&l or (5. 10
8. Form words with any five of the following: 2x5

ik - azily = S — ol il = ciadls = o bud ~ 4018 - less]
Group-C
9. Translate the follwing passage into English: 30

5l SJQJA@UYOBMJ._\__:_\JJ a5 s &J&éﬁjgﬁlfjl_ﬁl b e sluid
(Sangesse “s0 (5ian, A7 U A pA (g g |8 800wy o Sy
sl ol i Lead 457 2,8 a8l gl s a0 5 cadila alo de Gandhi)
Jiay aliic] o:“}-r‘*.vfu‘“- olas UL@_}‘.?J;AA-?JJL-JU.LMJ_HJELA\_'\
J.__xo._x.ojgjfsuj'lMuﬁjafwaﬁd&fﬁm@mbwﬂ
4.(.!._:@.....\0._1&)&__4)&Um’#_,@«hdfmh%ﬂ@ﬁ)mu
a3k 4y i T 515 500 S (slgianad il o) dulia g Lguasno by
YT ISVUPLT. QP | SPIPIRIRI I P WATCRL SR PRRI B YCHI L Y
0313 ol s (5 Gl S ey 45 (sl 218 o2 e
axUs 133 ol ol 6 T3 sl (gt 5 T3l 5 (gl ady

{3 .
- Aasmiaw

‘*-'J;f‘**fbtsaf;éhjW@Gph&éwmwﬁwajm
DJL&’J‘I‘JL&.G:\A"L_’C’Tj‘-ﬁ-’—_‘}?ﬂf;ﬁ_ﬁpj&&]’.};%‘}lJ_“,_‘"j}-)e‘):\;‘

235 035 70y (1 calimaba ol Gl o) il la 4
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10. Translate into Persian, the passage given below:

Maulana Jalaluddin Md. Balkhi commonly known as Maulana Rum or
Maulana Rumi has universally been recognised as one of the greatest
Persian Sufi poets the world has ever produced. A mystic par-excellence
he was the pioneer of the Melvi (our master) or Melvi order of
Darvishes generally known as Whirling Order Darvishes of Turkey. It is
also known as Jalaliya order after the name of its founder Maulana
Jalaluddin .

Maulana Jalaluddin was born according to the author of
Managqib-ul-Arfin at Balkh presently in Afghanistan, in 604 A.H./1207
A.D. and died in the capital city , Qeniya in 672 A.H./1293 A.D. at the
age of 68 years.

Rumi is considered as one of the best Masnavi writers of Persian. He
composed Masnavi in his 50's, Masnavi-e-Rumi is the magnum opus of
spiritual ascension, sufistic philosophy, intelectual edification and

intense human declacation.

11. Define any three of the following and give suitable examples.

i e slame = g il = 1o - il uea = 4l0S”

12. Scan any two of the following verses and give name of the metere.

'IJlAJL:ud_:_\s_\_‘J_u")Ls_AC_\_nL_ﬂ)A

JPE\NEGUPU. I £ Y U E S W (L)

Ls_ala.l_u.\il" 'JJI_'i ;_d_ha p..\’_u.u""uig_xa

o Ed 5 J2 S @

1 & A A Wy Ja

30

10x3=30

10x2=20
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2022
PERSIAN
PAPER-II

Time Allowed—3 Hours Full Marks—200

If the questions attempted are in excess of the prescribed number, only the
questions attempted first up to the prescribed number shall be valued
and the remaining ones ignored.
The figures in the margin indicate marks for each question.
Answer may be given either in English or in Persian unless otherwise mentioned
in the question.

Group-A

Attempt any four of the following questions:

1. Describe the different views regarding the origin of Persian poetry. 25

2 Define Qasida. Describe in brief the history of the origin and development of 25
Qasida writing in Persian.

3. Estimate the contribution of the Seljuq period to the historical literature in 25
Persian.
4. Describe the chief characteristics of the poetry of Saib Tabrezi. 25

5. What is the literary importance of the Chahar Magqala of Nezami Uruzi

Samargandi. 25
6 Show your acquaintance of Parveen Itesami and comment her poetry. 25
Please Turn Over 29002

15




CSM (0)-PER-11/22 (2)

Group-B

7. Explain any four of the following: 10x4=40

) u\—"‘-‘ PP 7| SRV P SERIENY (alh)

Lsﬁyl—lulJu»uAJJ?J_{u_AL“_l_m‘jaqéj_b

P 03y Uil g el dg oL g e (@)
Lelomaanns na S o waly, 8o

‘ A SO NP G WA - YU S €
LTy JbliaS el g0, S

by 8505 Ly gy aled sy a8 4es Sl aalys ()
| @hijijj;,.,:

& 4l e St bigie uagn ) gl cdda )
ajh.cﬁdieljmjﬁwa_@l:dwjl_m\aauc

8. Write short notes in Persian on any four of the following: 15x4=60
e - jualidial, - s s G- calan Al
—le:ba)—gu.u".lns_ﬁ.n.“?tjn.l‘-‘ da\.salc‘ogjjd—‘ag&r_o—

- J-M“" . B g
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2022
SANSKRIT

PAPER-I
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answer may be written either in English or in Bengali or in Sanskrit,
but all answers must be in one and the same language, unless otherwise specified.

Group-A
1. What do you mean by Indo-European family of languages? Discuss its different branches briefly. 30

Or,
Write an informative note on phonetic laws with special reference to Grimm'’s Law and Grossman’s
Law. 30
2. Define and illustrate any two of the following: 10x2=20

! (a) Epenthesis
(b) Dissimilation
(¢) Subjunctive

(d) Ablaut

| Group-B

i 3. Explain any two of the following rules in Sanskrit: 10x2=20
(a) gLy =T

| (b) Tgeiiftaa:

‘ (c) YIS,

‘ 4. Account for the case-endings in any five of the underlined words by citing the relevant rules of
Panini in each case: 4x5=20
(a) ToI: oo 7T

‘ (b) AT

(c) TISH: Rmgsgl A= |

(d) *rg: e Fo:

(e) T fRgAn

(f) Ry =l &

29003 Please Turn Over
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5. Name and expound the Samasa or compound in any five of the following:

(a) Ford:
(b) STafeEr
(c) T&fy—:
(d) “mafe:
(e) IR ELE
() TR
(g) R

6. Justify any two of the following in Sanskrit:
(a) Wdi SRR Afyed |
(b) =eEd Terdifeten: vages @
OEEEESETEbu ety
(d) Tl fgagie: |
Group-C
7. Translate into English or Vernacular any fwo of the following:
(a) SRR Ffashg:
TefEAsiawR:
Za Zafirivg 11
(b) sTen a Rk
forid: fagan FRaem)
=it T wrvl AR
widfer: foey: il za 9t 1
(c) = Eeniom T8 fay,
| M SIS TR |
I SRR =
G g 9 SHE TR 11
Group-D

(Answer any one of the following.)

8. Translate into Sanskrit from English :

4x5=20

10x2=20

10x2=20

10x3=30

(a) Today in the moming getting up from the bed, I went to walk in the garden near the bank of

the lake.

(b) Life is war. There are ups and downs. Happiness and misery revolve like a wheel,

(¢) Then the sun set. Gradually appeared the night. The traveller lost his way in the forest covered

with darkness.
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9. Translate into English from Sanskrit: 15%2=30
(2) Y& e yH: | v yemd: | st gies foren | feamfy stemrer ared 7 Aol <o )
(b) HYARARRIEN: WiaieaH WRAMEl: WaM: | W, WYEd, edad:, Yfaes, S
AT ORI ST : i)
| Group-E

10. Write a paragraph on any one of the following topics in Sanskrit: 20%x1=20
(a) S S R TR
(b) Seter fagme AvE:
(c) @ fim: w1
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2022
SANSKRIT
PAPER-II

Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali or in Sanskrit
but all answers must be in one and the same language.

Answer question No.1 and 2 and any three of the rest.

. What is meant by the term “Secular Hymns”? Mention the source of these hymns. Give an account
of any such hymn in details. 8+6+26=40

Or,

Analyse the term ‘Upanisad” and mention the source of the Upanisads. Write a note on the
fundamental doctrines of the Upanisads. 10+5+25=40

. Write a note on the different schools of Buddhism, and specially discuss about Alayavijfidnavada.
20+20=40

Or,

Who is the propounder of Sarhkhya philosophy? Mention the Sarhkhya texts and commentaries.
Discuss about Prakrti and Purusa theory. 2+8+30=40

. Write a comprehensive note on the influence of the Ramayana on Indian life and literature. 40

. Discuss about Bhasa problem in detail. 40
. Describe in details the three dramas composed by Kalidasa. 40
. Evaluate the contribution of post-Kalidasa poets in Sanskrit poetics. 40

. Name the eight sectors of Ayurveda. Critically estimate the value of the texts Carakasamhita and
Sushrutasamhita.
40

. Estimate the value of Dandin’s Dasakumaracarita as a prose romance. 40
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If the questions attempted are in excess of the prescribed number, only the
questions attempted first up to prescribed number shall be valued and
the remaining ones ignored.
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If the questions attempted are in excess of the prescribed number, only the
questions attempted first up to prescribed number shall be valued and
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Answer should be writfen in Urdn.
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2022
AGRICULTURE

PAPER-I
Time Allowed — 3 Hours Full Marks — 200

If the questions atiempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A

Answer any three questions.

. Define intercropping as compared to pure cropping. State the advantages of intercropping. What is
suitable cropping system? State the soil and water management in cropping system.

10+10+10+10=40
(a) Describe the factors and process of soil formation.
{b) Describe in details, about the problem of soils and their management. {10+10)+20=40
(a) Describe different methods of cultivation of improved varieties of rice.
(b) Discuss about macro-nutrients and their functions. 20420=40

. Differentiate between a weed and crop. Discuss the special characteristics of weed. Classify weeds
based on ontogeny, origin and morphology with example. Discuss weed management in transplanted
rice and potato crop. 10+10+10+10=40

(a) Write in brief, the factors affecting water use efficiency.

(b} Mention the strategies that increase water use efficiency.

(c) Give a schematic diagram of methods of irrigation.

(d) Mention the different parameter which are considered for judging the suitability of water for
irrigation. 10+10+10+10=40

(a) “All weeds are plants but all plants are not weeds.” — Discuss with suitable example.

(b) Discuss why it is easier to control weeds in winter and summer rice than Autumn rice.

(c) State why preventive methods of weeds management is always better than control.

(d) Discuss why chemical method of weed management is gaining importance day by day than
other methods of weed management. 10+10+10+10=40

Group-B
Answer any two questions.
. Writes notes on any four : 10x4=40
(a) Global warming
(b) Precision farming

(c) Geographic Information System (GIS)
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(d) Acid soil
() Dryland farming
(f) Biofertilizers

8. (@) Describe the principle and methods of agriculture extension.
(b) Describe the role of Krishi Vigyan Kendra in transfer of technology for rural development.
20+20=40
9. (a) What is the difference between fertility and productivity?
(b) Write note on Acid sulphate soil.
(c) Write notes on different agro climatic zones of India.
(d} Discuss about mixed cropping in India. 5+5+20+10=40
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2022
AGRICULTURE
PAPER-II
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
| and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A
Answer any three questions.

1. (a) Membrane play an important role in various function of living plant cell. Explain it with
diagram and example.

(b) Discuss in details about photosynthesis ;)f the plant. 20+20=40
2. Write notes on any five : 8x5=40
(a) Cell

(b) Cell Membrane

(c) Mitochrondia

(d) Chloroplast

(e} Synaptonemal Complex
(fy Cell theory

(g) Ribosome

(h) Vacuole

3. (a) Define seed. )
(b) Briefly describe the role of quality of seed in crop production. "
{c) Discuss about various seed quality characters. .
(d) Describe in brief about seed certification. 5+15+10+10=40

4. (a) What is allopolyploid? How does it occur in nature and how can you induce allopolyploid?
Discuss the role of allopolyploid in plant evolution and limitation of it in crop inprovement.
2+3+3+12=20

(b) What are the common aneuploids for locating genes of chromosome? Give a brief description

of the techniques using suitable diagram. ‘ 20

5. (a) Whatis TPS? What are the advantages of using TPS? How can TPS be grown in plain area?
: 2+6+12=20

(b) How do the seeds deteriorate? What are the symbols of deteriorated seeds? How it is possible

to maintain genetic purity of seeds? What are the agronomic techniques adopted to maintain

genetic purity of seeds? 5+5+5+5=20
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6. Describe the standard method of cultivation of Mango with special reference to soil type, climatic
condition, fertilizer requirements, irrigation and management practices. 40

Group-B
Answer any fwo questions.
7. Write short notes on any five :
(a) GM crops
(b) Important medicinal plants of West Bengal and their uses
(c) Certified seeds 7
(d) Pest Management

() Indexing of tuber
(f) Quarantine
(g) Heritability
8. Write the variety of tube-rose in the plains of West Bengal. Write their cultivation with special

reference to land preparation, fertilizer requirement, inter cultural operation, irrigation and stick
management. 54+10+10+10+5=40

9. Write in brief (any four) :

(a) Hill reaction
(b) Nutritional Security
(c) Raole of light as a biclogical agent

(d) Tripple fusion
(e) Neurospora
(f) Post-harvest technology
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2022
ANIMAL HUSBANDRY AND VETERINARY SCIENCE
PAPER-I
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.
Group-A

Answer any three questions.
(a) Write down the Animal Husbandry Programme for rural development.

(b) Define the social group. Write down about type of social group and its their function.
10+5+15+10=40

(a) Define Puberty. Write down the factors in details causing the infertility.

(b) Write down the composition of Semen and how to preserve the Semen.

(¢) Write in details the advantage of Artificial Insemination. 15415+10=40

(a) Write the partition of feed energy in animals and strategies used to methane emission from

ruminants.
(b) Define feed additives used in poultry diet.

(c) Write benefits and limitation of microbials in animal feed. 10415+15=40

(a) What are the objectives of green forder conservation?
(b) Write in details about the crops suitable for silage and step in silage making in field condition.

(c} Discuss the feeding strategies with emphasis on early lactation for high producing dairy
COWS. 10+15+15=40

Group-B
Answer any four questions.
(a) Describe silent contribution of Mendel’s Principles of inheritance.
(b) Briefly discuss the Mendel law of Independent Assortment with suitable example.

(¢) How do you view the contribution of G. J. Mendel in understanding the mechanism of

inheritance?
(d) Write the method of selection of dairy animals.
(e) Write important breed of sheep. 104+10+10+10=40
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6. Attempt any four questions:

(a) Write important poultry breed in India.

(b) Write difference between inbreeding and outbreeding in animal husbandry.

(c) Write the major and trace minerals and their sources.

(d) Write down the grading of eggs.

(e) Write negative feedback mechanism of hormonal regulation. 10+10+10+10=40
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2022
ANIMAL HUSBANDRY AND VETERINARY SCIENCE
PAPER-II
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
artempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A
Answer Question No, 1 and any two from the rest.
1. Answer any ten from the following: 6x10=60
(a) Draw and describe the air sac of fowl.
(b) Write the difference between endotoxin and exotoxin.
(c) Write the full form of TCA, write in details about TCA.
(d) Write the blood supply of head and gives the all branches with suitable diagrams.
(e) Write the glycogen metabolism in muscle.
H How we can conserve wildlife? Write the types of wildlife conservation.
(g) Draw and describe the laryngeal cartilage of ox.
(h) Write the pathological stages of pneumonia in goat.
(i) Write the causes of diarrhoea and treatment of ox.
() Write the symptom of B.Q. with specific treatment of cattle.
(k) Write the different type of hernia.

2. Draw and describe formation, branching, course, distribution pattern of lumbo-sacral plexus in
dog. 20420=40

3. Write etiology, pathogenesis, clinical findings, diagnosis and treatment of Brucellosis.
3+7+10+10+10=40

4. (a) Differentiate between organophosphorus and organochlorine poisioning in animal. Discuss
the treatment in both insecticide poisoning of calves.

(b) Write down the layers of Retina. Describe in details about lamies of eye.
(10+10)+(10+10)=40
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Group-B
Attempt any two questions.

5. (a) Draw the bacterial growth curve.
(b) Write the function of liver.

(c) Write in details etiology, symptoms, diagnosis and treatment of Rabies. 10+10+10=30
6. Write in details etiology. pathogenesis, symptom and treatment of Tryponsomisis. 10+10+10=30

7. Write short on the following: 6x5=30
(a) Ligament of liver
(b) Milk fever and treatment
(c) Snake bite poisioning and treatment
(d) Dignosis of Tympany and clinical finding

(e) Fever
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2022
ANTHROPOLOGY

PAPER-I
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A
Answer any three qQuestions.
1. (a) Briefly discuss the Neutral theory of molecular evolution.
(b) What are the different types of molecular evolution?
(c) Discuss the basis of neutral theory of molecular evolution. 10+10+10=30

2. (a) Write in brief the definition, aims and scopes of Development Anthropology.

(b) What are the specific role of the anthropologists in the implementation of the development
plans?

(c) Discuss in brief the role of anthropologists in the Tribal-Rural Development programmes.
{4+3+3)+10+10=30
3. (a) Write in brief on ‘Cave art’ and ‘Home art’ in upper palaeolithic period.
(b) Discuss briefly the methods of cave art.

(c) What were the motives of prehistoric human behind art as explained by prehistorians?
(5+5)+10+10=30

4. (a) Discuss briefly questionnaire and schedule used in collection of data.
(b) Write the advantages and disadvantages of the case-study Technique.

(c) Write in brief about t-test and chi-square test with examples. (5+5)+5+3)+(5+5)=30

Group-B

Answer any three questions.

5. {a) Whatdo you mean by human growth and development? Write the different stages of human
growth.

(b) Discuss in brief, different factors which affect the growth and development.
(c) Write about different methods of growth study. (5+5)+10+10=30

6. (a) Discuss in brief Lower Palaeolithic culture of Narmada valley.

(b) Write a note on chopper-chopping culture found in Indian sub-continent. 15+15=30
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7. (a) Discuss aim and scopes of Ecological Anthropology.
(b) Write the methods of study Ecological Anthropology.
(c) Write a note on culture ecology. 10+10+10=30

8. (a) Write the distribution of Archaic Homo Sapiens \&;orldwide.
(b) Write in brief anatomical features of Archaic Homo Sapiens.

(c) Discuss phylogenetic relationship and taxonomic issues of Archaic Homo Sapiens.
10+10+10=30

Group-C

9. Write short notes on any two of the following: 10x2=20
(a) Prepared core technique of tool making
(b) Kula exchange system
(c) DNA finger printing
(d) Quasi participant observation
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2022
ANTHROPOLOGY

PAPER-II
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali |
but all answers must be in one and same language. |

Group-A
Answer any three questions.
1. (a) Writein brief, an integrated approach of Anthropology and Folklore in understanding human
society and cultural traditions.
(b) Discuss on folkloric elements of West Bengal.
(c) Write in brief on folklore and identity. 10+15+15=40

2. (a) Write a brief account on chalcolithic culture of Eastern India with mentioning chronology,
salient features and distribution.

{b) Discuss how chalcolithic culture developed to Iron Age culture in India and mention salient
features of second urbanisation in India. (5+5+5+5)+20=40
3. (a) Writein brief, about anthrometry which are used to study the variation of Indian population.

(b) What genetic markers are used to study emergence of man in India and contemporary variation
of different ethnic groups. 20420=40

4. (a) Discuss in brief, Hominin fossil findings from Narmada Valley with its salient features.

(b) Write briefly the status of Narmada Man in the study of evolutionary history of human in
South Asia with its phylogenetic controversy. 20+20=40

5. Write short notes on any two of the following: 20x2=40
(a) Linguistic elements of Indian population
(b) Role of Anthropology in development
{c) Tribal movement
{(d) Mesolithic culture of India

Group-B
Answer any rwo questions.

6. (a) Discuss the phases of development and major trends of Anthropology in India.

(b) Write the contribution of S.C. Roy and M.N. Srinivas in the foundation of Indian
Anthropology. 20+20=40
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7.

(a) Discuss briefly theoritical understanding of structure of Indian civilization as proposed by
R. Redfield and N. K. Bose.

(b) Write in brief about Tribe-peasant and Tribe-caste continuum with suitable examples.
20+(10+10)=40

(a) Discuss in brief, the distribution of early Acheulian culture of India with salient features.

(b) Write in brief, the Middle Palaeolithic culture of India with focus on chronology, distribution
of sites and tool typology. 20420=40

(a) Discuss briefly the development of village studies in India and its significance.
(b) Write briefly different concepts developed through village studies in India. 20+20=40
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2022
BOTANY

PAPER-I
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali or in Nepali but all answers
must be in one and same language.

Group-A
Answer any four of the following.

1. Write brief notes on any four of the following: 10x4=40
(a) Mycotoxins with special reference to Aflatoxins
{(b) Sporopollenin—structure and function
(c) Auxospore formation in Centrales and Pennales
(d) Anamorphic fungi and parasexuality
(e) Pathotoxins—definition, criteria and examples
(f) Bryophytes in plant succession and pollution monitoring

2. Answer any four of the following: 10x4=40
(a) Description and Phyllogenetic importance of Progymnosperms
(b) Chemical structure and difference between gram{+) and gram{-) bacteria
(c) Types of mycorrhiza and its role in agriculture and forestry
(d) Telome concept and its significance in the origin of different groups of Pteridophytes
(e) Application of genetic recombination in medicine and industry
(f) Diagramatic representation of disease cycle of Late blight of potato and its control methods

3. Explain any four of the following: 10x4=40
(a) Post fertilization changes in angiosperms
(b) Salient features of Orchidaceae with special reference to floral structure and advanced features
(¢) Insitu and ex situ biodiversity conservation
(d) Adaptive anatomical features of Hydrophytes and Xerophytes
(e) Define endemism with examples. Briefly discuss the vegetation of Eastern Himalaya’s.

(f) Types of vascular bundles in plants

4. Comment on any four of the following: 10x4=40
(a) Types of stomata with examples and diagram
(b) Organization of shoot apex with special reference to histogen and tunica-corpus concept
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(c) Monophylletic, polyphylletic and paraphylletic groups in taxonomy
(d) Apospory and apogamy
(e) Algal toxins

(H Ultrastructure of flagella and its differences with pili

5. Discuss any four of the following: 10x4=40
(a) Types of endosperm development with example
(b) Hydrosere concept
(c) Phytoremediation— types and examples
(d) Define ‘Red Data Book’. Write a note on importance of Indian Herberia and Botanical Gardens.
(e) Describe the various types of fruits with example.
(f) Name the origin, composition and uses of (i) Agaragar, (ii) Algin and (iii) Carrageenan.

Group-B

Answer any two questions.

6. (a) Discuss the origin of heterospory with examples. How heterospory led to seed habit in plants?

(b) Briefly describe the bacterial genome structure. What are plasmids? Mention its role in
Biotechnology. (5+5)+(4+2+4)=20

7. (a) Describe the structural features and evolutionary significance of Williumsonia oldhamia.

(b) What are mechanical tissues in plants? Discuss the principles of distribution of mechanical
tissues in plants. (6+4)+(5+5)=20

8. (a) Describe the ultrastructure and chemical composition of plant cell wall.

(b) Describe the salient features of the family Fabaceae. Name at least four economically important
genera of the family. Distinguish the sub-families in accordance to Bentham & Iookers
system of classification. (5+3)+{4+244)=20
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2022
BOTANY
PAPER-II

Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.
Answers may be given either in English or in Bengali or in Nepali
but all answers must be in one and the same language.

Answer any five questions. 40%x5=200

1. Answer any four from the following:

28916

(a) Describe in brief:
(i) Principles of enzyme action (Fishers and Koshland model)
(ii) Michaelis-Menten equation of enzyme Kinetics

(iii) Allosteric enzyme regulation 4+3+3=10

(b) Distinguish between:
(i} Functions of Ethylene and Abscisic acid
(ii) Symbiotic and non-symbiotic N,-fixation

(iii) DNA and c-DNA 3+4+3=10

(¢) Answer in brief:
(i) Sex-linked inheritance
(if) Application of R-DNA technology and its social ethics
(iii) Oxidative Pentose-Phosphate Pathway 3+3+4=10

(d) Explain with diagram:
(i) C,-pathway and crop productivity
(ii) Semiconservative replication of DNA
(iii) Maintenance of germplasm 4+3+3=10
(e} Justify:
(i) Triplet nature of genetic code
(ii) Asymmetric structure of plasma membrane
(iii) Pericentric inversion 4+3+3=10
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2. Answer any four from the following:

(a) Write short notes on: 5%2=10
() Restriction enzymes
(ii) ELISA

(b) Explain:
(i) Universal nature of genetic code
(ii) Stress physiology 5+5=10

(c) Compare:
(i) nif gene and nod gene
(ii) Mass selection and pure line selection

(iii) Allosteric and covalently modulated enzyme regulation 3+34+4=10

(d) What are phytochromes? Discuss the various roles of phytochromes in flowering and plant
growth. 2+4+4=10

(e) (i} Describe the structure and functions of endoplasmic reticulum.

(ii) Discuss the origin of allopolyploids and their importance. B+2)+(4+1)=10

3. Answer any four from the following:

(a) Describe only with diagram/flow chart:
(i) Opening and closing mechanism of stomata
(ii) TCA-cycle with enzymes 5+5=10
(b) (i) Classification of enzymes according to IUBMB

(ii) Describe the process of biosynthesis of cytokinin. 5+45=10

(¢) Compare the following:
(1) Compound and electron microscopy
{(ii) Linkage and crossing-over 5+5=10
(d) Discuss in brief:
(i) Photoperiodism and plant types
(ii) Prokaryotic cellular types 5+5=10

(e) Write a brief account of Darwinism and mutation theory of de Vries. 7+3=10

o
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4. Answer any four from the following: 10x4=40
(a) Explain in brief:
‘ (i) Hybridization technique
(ii)) Hardy-Weinberg equilibrinum 5+5=10
| (b) Define with example—holoenzyme, apoenzyme, co-factor, co-enzyme and prosthetic group.
2x5=10
(¢) Define blotting. Briefly discuss Southern, Northern and Western blotting. 1+9=10
(d) Distinguish between:
(i) Mitotic and meiotic metaphase
(ii) Chromosomal mutation and gene mutation 5+5=10
(e) () Role of bacteria as an alternative source of Nitrogen fertilizer
(if) Cell cycle control 5+5=10
5. Answer any four from the following: 10%x4=40
(a) Write notes on:
(i) Nucleosome model
(ii) Structure and function of ribosome 5+5=10
| (b) Answer the following: 2x5=10
(i) Define ribozymes.
(if) What technique is employed to separate isozymes?
(iii) Distinguish between DNA and RNA.
(iv) What are phospho-lipids? Where do they occur in plants?
(v) What bonds are associated with formation of protein structure?
(c) Explain in brief:
(i) Ethylene as plant growth regulator
(i) Z-scheme 5+5=10
(d) Distinguish between C,; and C, pathway. Cite examples of C; and C, plants. 8+2=10
; (e) Explain briefly with examples.
(i) Transgenic plants
(ii) PCR technique 5+5=10



CSM(0)-BOT-11/22 (4)

6. Answer any four from the following: 10x4=40
(a) Define micropropagation with examples. Briefly discuss the different gene transfer methods.
4+6=10
(b) Distinguish between transcription and translation. Name the various types of RNA-polymerase
with function. What is reverse transcriptase? 2+46+2=10
(c) Distinguish between: 2x5=10
(1) Split gene and overlapping gene
(ii) Anaphase Chromosome of Meiosis I and IT
(iii) Omega 3 and Omega 6 fatty acids
(iv) Homeotic gene and Caretaker gene
(v) Auto and allopolyploids
(d) Write notes on:
(1) Techniques of sexual hybridization
(ii) Role of intercalating agents on DNA-mutation 5+5=10

(e) Find out mean, standard deviation, mean deviation, co-efficient of variation and standard
error from the given sample:

Class value Frequency

48 8

50 32

52 75

54 52

56 28

58 5 2x5=10
7. Answer any four from the following: 10x4=40

{a) (D) Briefly describe the Lac-operon concept.
(if) Write a note on embryo culture and its importance, 5+5=10

(b) Define chromosomal aberration. Briefly discuss deletion, duplication, translocation and
inversion, 2x5=10

(c) Describe the structure and function of dinitrogenase complex. Write a note on ETS of
dinitrogenase. 6+4=10

(d) Write notes on:
(1) Visible and UV-visible spectrophotometry and its significance.
(ii) Biochemical reactions of ‘Calvin’s Cycle’ and stoichiometry. 5+5=10

(e) Discuss the overdominance hypothesis of Heterosis. Give an outline of different techniques
of Emasculation in hybridization. Write a note on cytoplasmic male sterility.  4+4+2=10
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2022
CHEMISTRY
PAPER-I
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and the same language.
Section-I

This Section comprises 15 questions in three Groups.
Answer any ten questions taking at least three questions from each Group.

Group-A
1. How the four Quantum Numbers signify the state of an electron in H atom? 4
2. ICL, is linear but NH, is bent.— Justify. | 4
3. Among the following which is stronger base (H;51),0, (H;C),0? Explain. 4
4. Aqueous solution of SbCl; turns turbid. — Explain. 4
5. E®values forZn"%/Znand A g'/Ag half cells are —0-763 V and +0-799 V respectively. Calculate the
E°y value in Volt. 4

Group-B

6. Explain why the distance between two successive hkl planes for a cubic system cannot be @/ \ﬁ
where a is the length of the edge of the cube. 4

7. Calculate the ratio of final to initial wall collision frequency for an ideal gas if pressure is doubled
at constant density. 4

8. Calculate the inlet pressure required to maintain a flow rate of 9-5x10° Lh™ of nitrogen at 293 K
flowing through a pipe of length 8.50 m and diameter 1-00 cm. The pressure of the gas as it leaves
the tube is 1-00 bar. The volume of the gas is measured at that pressure.
Givenn =176 x 10 kg m™ s7at 293 K. 4

9. Does the equilibrium constant depend on the stoichiometry of the chemical reaction? “Kp is
independent of pressure at constant temperature for all gaseous reaction” — Justify or contradict.
242=4
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‘a2

(a)

(b)

(d)

(e)

(f)

(2)

(h)

Group-B

Write down the Maxwell function for distribution of molecular speeds in three dimensions in
the case of an ideal gas, explaining the terms involved. Draw the distribution curves, on the
same graph, for two gases of molar mass M, and M, (M, = 2M,) at the same temperature T.

Estimate the ratio of the most probable speeds in two cases. 24242=6
One mole of an ideal gas is expanded adiabatically but irreversibly from V, to V; and no
work is done.

(i) Does the temperature of the gas change?

(ii) What is AS for the gas and the surroundings? 4
Write down the van der Waal’s equation in the virial form. Hence deduce the expression for
the Boyle temperature {rom the second virial coefficient. 4
N, and O, combine at a given temperature to produce NO. At equilibrium, the yield of NO is

K(a+b , A— .
X% by volume. If x =~/ Kab — —(—4—) where K is the equilibrium constant of the reaction

at the given temperature and ‘a’ and *b’" are the volume percentages of N; and O, respectively
in the initial pure mixture, what should be the initial composition of the reaction mixture in

order that maximum yield of NO is ensured? 6

Why is it difficult to blow a balloon initially, but becomes easier afterwards? (Consider the
balloon as a bubble).

Find the change in surface energy when two identical Hg droplets of diameter 1-:5 mm merge
isothermally to form one drop. [y of Hg = 490 dyne cm™] 243=5
For the ideal gas reaction PCl; (g) = PCl; (g) + Cl, (g), state with reasons, how the equilibrium
is affected when each of the following changes is made in the above equilibrium mixture at

25°C:

(i) He(g) is added at constant T and V.

(11) He(g) is added at constant T and P. 243=5
What do you mean by residual entropy? 3

Al crystallises with a face centered cubic lattice. The inter ionic distance (shortest) in a unit
cell of Aluminium is 2.86A. Calculate the density of Al. (Atomic weight of Al = 27).

Show that in an orthorhombic unit cell, the separation of the ikl planes will be reduced by a
factor of ‘n’ if all three Miller indices are multiplied by that factor.

Although NaCl and KCI have same crystalline structures, reflection from (111) planes is

present in NaCl crystal but that is missing in KCI crystal. — Explain. 2+243=T




4. (a)

(b

©

(d

(e)

®

(g

(5) CSM(0)-CH-1/22

Represent graphically (by P-V curve) the behaviour of a typical van der Waals’ gas at three

different temperatures T >> Tc, T = Tc and T < Tc. Justify that the condition

2
(2_5) = [ gVP; )= 0 serve to give the critical constants. 5
T

For the process H,O (liquid) — H,0 (vapour), AHyap =40-52 kJ mol™ at 100°C and 1 atm
pressure. Assuming ideal behavior of the vapour phase, calculate w, AU, AS and AG for the

process. 5

“Joule-Thompson experiment is an isenthalpic process” — Justify or criticize the statement.
1 [ (av) }
that: =—|T{2¥Y}| -V
Prove that: Hir C, 3T ),

where pr is the Joule-Thompson coefficient. Hence explain ‘inversion temperature’.

' 24342=7
What is the highest order that can be observed in Bragg’s reflection from a crystal of interplanar
distance 2A by X-ray having wavelength 100 pm?
From the following data, determine the type of cubic lattice to which the system belong:

Edge length 286 pm, Density 7-86 g cm”, Molar mass 55-85 g mol ™. 3+4=7

Show that according to the simple kinetic molecular theory of gases, the viscosity coefficient is
(i) independent of pressure. Give a physical explanation of why this should be so.

(ii) directly proportional to average velocity of a definite amount of gas at definite

temperature. 44+3=7

State whether each of the following properties increases or decreases as intermolecular
attraction increases:

Surface tension of a liquid, Viscosity of a liquid, Viscosity of a gas.

The limb of a vertical U-tube having internal dimensions of 1 mm and 2 mm respectively, is

partially filled with a liquid. What is the difference in levels of the liquid? 3+43=6

The value of Kp for the reaction NH,(g) = %Hz(g) +%N2(g) is 1-36 x 10~ at 298 K.

Determine the corresponding value of K. 3
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(8)

(d) Suggest the mechanism of the following reactions:

Me Me
) \ SOCl, \
(0) Cc—O0H ——» SC—C1+80,
Ph-” Ph"/ +HCl
H H
HOCEt, HOCEt,
.. . o N
(it -C—C > _.-C—O0H
Me"/ Me* '/
H

5x%2=10

(e) How would you distinguish between the two compounds by UV spectroscopic studies? 3

-
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CHEMISTRY
PAPER-II
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the
questions attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Section-1I

This Section comprises 15 questions in three Groups. Answer any fen
questions taking at least three questions from each Group.

Group-A
. Write down the IUPAC name of Zeise’s Salt. Do you expect any rotation in ethylene molecule of
Zeise's Salt without hampering the stability of the complex? If possible explain it. 1+1+2=4

Metal deficiency and metal excess both may exert harmful effects — Explain with example.

2+2=4

. [CoFgl® and [Ni Fg]* ions both have weak field F™ion as ligand, yet [Co F¢]*~ is paramagnetic and
[Ni Fg]* is diamagnetic— Explain. 2+2=4

. Draw all the optical and geometrical isomers of [Co(en), Cl,]*. (en = 1, 2-diaminocethane) 4
. How ferrocene is prepared? What is the oxidation state of Fe in ferrocene? 3+1=4

- Group-B

Derive Clausius-Clapeyron equation thermodynamically for liquid-vapour equilibrium. 4
For a 10°C rise in temperature the rate constant doubles for reaction I, trebles for reaction II. If the

two reactions have comparable pre-exponential factors, what is the ratio of their activation energies?

4
Adsorption of gas on a solid surface is an exothermic process. Justify. Write down four differences
between physisorption and chemisorption. 242=4
The number of the degrees of freedom for a system of a mixture of H,(g), O,(g) and H,O(g) may
be either 4 or 2— Comment. 4
What is photostationary state? How does this differ from the equilibrium state? 4
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Group-C

11. Although the —-OH group is not bulky, cis 1, 4-cyclohexane diol exist preferably in twist boat

12.

13.

14.

15.

1.

conformation — Explain.

Predict the product(s) of the following reactions and explain.
Cl —

/e
Me Me

Carry out the mechanism of the following reaction:

2CH,; CHO Gi CH,— CH(OH)CH,CHO
Assign description of the following molecules:

NH, fl“"

@) H““‘“)C\coon (i) o

H,C No,

Complete the following Norish Type I reaction with explanation (mechanism):

CeHs— CH—C—CH—CgH; hy

Cetis CeHs

Section-I1

This Section comprises six questions in three Groups. Answer any four
questions taking at least one question from each Group.

Group-A

(a) Find out ‘n’ in
(©) Fe; (CO),
(i) Coy(CO),
(iif) Fe, (CO),

@ | v, (i) ‘ ‘ A

4
4

2+2+2=6

(b) Using trans effect phenomenon prepare all possible stereoisomers of Pt(Cl) (NH;) (P,) Br

starting from P + Cl,f'

2+2+2=6
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(c) Identify the compounds A, B and C in the following reaction: 2+2+2=6

CH,COCl
AICl; (anhydrous)

(n® - CsHy), Fe

BuLi

n.bulil - B
HCHO + Me,NH _
CH;COOH

(d) Why is the change from deoxyhaemoglobin to oxy-form accompanied by a decrease in the

observed magnetic moment? 3+3=6
() Evaluate the ground state term for Cr*. 4
(f) Account the carbonyl streching frequency (in cm™) of the following: 6
Co [V(CO)s]" [Cr(CO)s] [Mn(CO)e]"
2143 1860 2000 2090
(g) Using CFSE indicate whather MnCr,0, is normal or inverted spined? 6
(a) What are fluxional molecules? Give one example. 3+1=4

(b) What are the different modes of finding in carbonyls? Describe with examples, also comment
on the CO streching frequencies in those binding mode. 3+3+3=9

(c) Draw the active site structure of Ferrodoxins and comment on the magnetic property during
electron transfer process. 2+4=6

(d) How can you incorporate —~NH, group in Ferrocene? Explain why ferrocene is unreactive
towards iodine where as cobaltocene is readily decolorizes the colour of iodine solution.
343=6

(e) Aqueous solution of Co (II) is pale pink in colour, but when excess conc HCl is added to it,
solution become intensely blue — explain. 4

(f) Define hapticity of an organometallic ligand. Indicate various modes of binding of
cyclopentadiene taking proper examples. 243=5

(g) Name any two of each major elements and trace elements. Name two biological function of
Mg, 242+2=6
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3.

(a)

(b)

(c)

Gy

(e)

(a)

(b)

Group-B

Give a schematic plot of the energy profile diagrams for an exothermic reaction carried out in
absence and presence of a catalyst. Hence explain how a catalyst takes part in the reaction.

5

100 gofal : I (by weight) mixture of water and phenol is taken at 40°C. It shows two layers:
(i) phenol {9.2%) in water and

(ii) water {35%) in phenol. Find the amount of the two layers. Also mark the above three

% values of phenol (w/w) in proper T-wt % of phenol diagram. Assume CST = 66°C,
weight % of phenol at CST = 33%. 7

For a simultaneous set of reactions AL)B; AL). C
Show that:
() [Bl/[C]l=ky/kyat any time t, where 0 <t <teqp
(ii) If ki/k; = 2, plot [A], [B], [C] on the same graph as functions of time, assuming that
[Blo=[Clo=0. 4+4=8

Derive Langmuir adsorption isotherm, mentioning the assumptions involved. Suggest a suitable
linear plot for its varification. In the Langmuir mode! of absorption of a gas on solid if rate
constant of adsorption is equal to that of descorption at 1 atm pressure, the surface is 50%
covered. Justify/eriticise. S+5+5=15

The photochemical decomposition of HI proceeds by the following mechanism:
Hi+hvy —>H+1
ks

H+HI——H, +I
k2
I+]——1,
. . d[HI] .
Derive an expression for — pr and hence calculate the quantum yield (¢). 5

Show that the following experimental observations follow the above kinetic features of the
photochemical decomposition of gaseous HI. Absorption of 3.07 x 10° ergs of energy (light
of wavelength 2537 A) decomposes 1.30 x 107 moles of HI. One Einstein = 1.196 x 10%/
ergs mole . 6

Establish how the frequency factor of a bimolecular reaction is related to AS*. If the activation
energy for the gaseous reaction H; + I, —> 2HI is 167 kJ and the AH for the reaction is — 8.2k
What is the activation energy for the decomposition of HI? 5+5=10

(c) Draw the phase diagram for water system and find the number of degrees of freedom at the

(d)

triple point of water. 4+2=6

Give examples of three model systems where the energy gap between successive levels
(i) remains the same, (ii) decreases and (iii) increases. 3

¥, O
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{e) The reaction 2A <> A, occurs photochemically. The different steps in the reaction system
are,

0 A—2 A
i) A'+A—25A,
(i) A'—= >A+hv'
) A,—X52A

Applying the steady state concept of A*, show that at photostationary equilibrium,

I

[A;]= : K
K 1+—2
k,[A]
Also show that [A,] is independent of A when A is present in large excess. 6+2=8
(f) A heteronuclear diatomic molecule of reduced mass 1.63 x 10_24g absorbs at 2880 cm™.
| Calculate the force constant assuming harmonic oscillator model. 4
;:\:\ (g) Methyl acetate was hydrolysed to acetic acid and methanol using 1 (N) HCI as catalyst.
" Aliquots of equal volume were removed at intervals and titrated with a solution of NaOH.
Time (min) 0 5 15 00
k NaOH (cm?) | 24.0 | 27.0 | 31.4 | 40.0
Show that it is a first order reaction and evaluate the average life period of the reaction, in
[ minutes. 3
Group-C
5. (a) Draw the different conformers and their energy diagram of n-butane. 5

(b) Identify the product(s) of the following reaction and predict the major product with proper
explanation. 0 5

— C
D)

O
(c) LiAlH, reduction of R-Benzoin gives meso hydrobenzoin as the major product. Applying

Cram’s rule to rationalise the observation. 10
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(d) Suggest the mechanism of the following transformation: 5%2=10
OH
_ 1,inCCl,
@ ‘ CH,COOH .
NaOB/H,0 “-OH
Ph Ph Ph Ph
120°C
w_ _J \ = 7/ \
Ph CD;, H;C Ph
CH,Ph Ph CD,
(¢) Synthesis ' 5%2=10

(i) Cinnamic acid through Perkin reaction.
(ii) 3-hydroxy-2-Butanone through acyloin condensation.

6. (a) How would you accomplish the following transformation? 5x3=15

CH= CH2 CHzcl'Ion

0 0
(|JO OEt
(iii) (fIJHm OF!t
COQEt

(b) Give the sterecchemistry of the product of the given reactions. 5x2=10
th OAC
COOMe
Z - . __COMe
@ + ”| A i) A 4,
X OMe N
x “SCo,Me
COOMe

Ph
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(c) Suggest the mechanism of the following Paternobuchi photo reaction. 6
_CH, 0
CeHs—C=—=0 + CH,—C by CH,
| AN CeHs <
CH,
CeHs CiH;  CH
90%
CH,
o———CHs
+
HCg
CeHs
(d) Identify A -H. 2x3=6
CH,
. H,50, BHy/THF H,O
@ CH/ 2504 3 ~B 22,
~Nou A oH
0
NaNH CH,C=CH
(i) CHyCH,—C— CH,CH; 2, p——3 ~E
H;0" HyPd ALO;
F G 400°C H

(e} Draw the Fischer Projection formula of the following molecules: 3

(i) S-Lactic acid

(if) R—-2-Butanol
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Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and the same language.

Answer one question each from the following five groups.

Group-A

1. From the following Trial Balance of ABC and the additional information, prepare a Trading and
Profit and Loss Account for the year ending on 31st December, 2021 and a Balance Sheet as at that

date:
Dr. Cr.

Particulars C4) Particulars C9]
Machinery 1,24,900 Provision for Debtors 4,100
Buildings 8,72,560 Capital 1,48,900
Salaries & Wages 34,800 Provision for Depreciation on
Sales Ledger Balance 1,64,800 Machinery 23,000
Purchases 1,10,800 Provision for Depreciation on
Return 4,100 Building 1,12,700
Carriage Inward 5,900 Purchase Ledger Balance 1,42,600
Carriage Outward 6,300 Sales 6,86,220
Bad debt 6,900 Return 5,230
Due from Consignee 1,800 Bad debt Recovery 1,800
Depreciation on Bills Payable 6,900
Machinery & Building 11,600 Bank Overdraft 3,12,500
Bills Receivables 13,000 Goods sent on consignment 6,400 |
Freight on Purchase 3,600 Consignment Profit 1,300
Freight on Sales 5,700
Provision on Creditors 1,500
Drawings 20,800
Bank 23,900
Advertisement 6,090
Commission to
Purchase Manager 6,100
Commission to
Sales Manager 7,900
Octroi 4,500
Income Tax 4,700
Consignment Stock 3,500
Sundry Expenses 5,900

14,51,650 14,51,650
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(vii) The notes to Balance Sheet relating to share capital includes the following:
Share Capital ® 4] !
(a) Subscribed and fully paid-up
18,000 equity shares of ¥ 10 each 1,80,000
(b) Subscribed but not fully paid-up '
6,000 equity shares of T 10 each 60,000 |
(less) calls-in-arrear @ ¥ 3 per share 18,000 [
42,000 1
2,22,000

After forfeiting the shares on which the call money is outstanding, they were re-issued
at ¥ 5 per share, ¥ 7 paid-up and the other fully paid-up shares were reduced to X 7 per
share paid-up. [2+2+42+434343+5=20]

(b) Equity Liabilities & Assets of ABC Ltd. as on 31/3/21 are as follows: !

)
I. | Equity and Liabilities
1. Shareholder’s Fund:
(a) Share Capital:
8,00,000 Equity shares of ¥ 10 each 80,00,000
(b) Reserves and Surplus:
(1) Securities Premium Account 8,00,000
(ii) General Reserve 72,00,000
2. Non-Current Liabilities:
Secured Loan: 13% Debentures 40,00,000
3. Current Liabilities 40,00,000
2,40,00,000
IL. | Assets:
1. Non-Current Assets:
Fixed Assets 80,00,000
2. Current Assets:
(a) Stock-in Trade 48,00,000
(b) Sundry Debtors 40,00,000
{c) Bank Balance 72,00,000
2,40,00,000

It was decided at the meeting of the shareholders:
(a) to buyback 20% of the equity shares @ I 12 per share;
(b) to utilize the general reserve for buy back of shares;
(¢) to utilize securities premium reserve for premium payable on buyback of shares.

Pass the Journal entries and draw up the Balance Sheet after the above transactions
have been given effect to. [8+12=20]



4.

5.

(a)

(b)

(5) CSM(0)-COM-1/22

ABC Ltd. issued 30,000 equity shares of ¥ 10 each at 2 premium ¥ 10 per share payable as
follows:

On application: T 3 per share; on allotment: ¥ 13 per share (including premium); on call: ¥ 4
per share.

Applications were received for 50,000 shares. Excess application money was refunded by
the company in due time.

M. P, the holder of 2500 shares failed to pay the allotment money on his subsequent failure
to pay the call money, the shares were forfeited. Later on the forfeited shares were re-issued
at par.

Show the Journal entries and Cash Book entries in the books of ABC Ltd. Show all the
workings. [15+15=30]

(i) Explain the objectives and benefits of buy back of shares.
(ii) Explain the rationale behind re-issue of shares. [545=10]

Group-C

(a) ABC toys manufacture 1000 pices of toys when working at normal capacity. It incurs the

)

cost of ¥ 16 in manufacturing one unit. The details of this cost is given below:

Direct Material — ¥ 7-5; Direct Labour — ¥ 2;

Variable Overheads — ¥ 2-5; Variable selling & administrative expenses — ¥ 0-50.

Fixed Cost — ¥ 4; Sale Price — ¥ 20; Variable selling and administrative expenses are not
included in the cost of ¥ 16.

During the next 3 months, only 500 units can be produced and sold. Management plans to
close down the factory estimating that the fixed manufacturing cost can be reduced to < 2,000
for the quarter.

When the plant is operating, the fixed overhead costs are incurred at a uniform rate throughout
the year. Additional cost of plant shut down for the three months is estimated at ¥ 2,800.
Should the plant be shut down for three months? Calculate the shut down point for three

months in units of products. 15
The following data is of PQR manufacturing company:
Costs Variable cost (% of Sales)  Fixed cost )
Direct material 23-8
Direct labour 184
Factory overheads 216 37,980
Distribution expenses 4-1 11,680
General & administrative expenses 11-1 13,340
Budgeted sales for the next year are ¥ 3,70,000.
Calculate the following:

(i) The sales required to break even.
(ii) Profit at the budgeted sales volume.
(iii) The profit if actual sales increase by 5% from the budgeted sales.

@iv) If there is drop by 10% from the budget sales in terms of actual sales, what will be the
new profit? [15]
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Additional Information:

(a) X Ltd. acquired its interest in Y Ltd. On 1st January, 2020. When the balance to the General
Reserve Account of Y Ltd. was ¥ 1,80,000.

(b) The Balance to the Profit & Loss Account of Y Ltd. as on 31st December, 2020 was arrived

at as under—
8]
Balance on 1/1/20 40,000
Current Profit (including dividends) 2,04,000
2,44,000
Less. Transfer to General Reserve 20,000
Proposed Dividend 84,000
1,04,000
Balance as on 31/12/20 1,40,000

(c) Balance to the Profit & Loss Account of Y Ltd. as on 1/1/2020 was after providing for
dividends on Preference shares and 10% dividends on Equity shares for the year ended 31st
December, 2019. These dividends were paid in cash by Y Ltd. in May 2020.

(d) No entries have been made in the books of X Ltd. for debenture interest due as for proposed
dividends of Y Ltd. for the year ended 31/12/20.

(e) Mutual Indebtedness of ¥ 24,000 is reflected in the balance shown in the Balance Sheet.

(0 Y Ltd. in October 2020 issued fully paid up bonus shares in the ratio of one share for every
four shares held by utilizing the general reserve, This was not recorded in the books of both
the companies.

{(g) Dividend paid by Y Ltd. for 2019 was created to Profit & Loss Account of X Ltd. instead of
crediting to investments in subsidiary Company Account.

(h) X Ltd. acquired both the Equity Shares and Preference Shares of Y Ltd. on 1st January, 2020.

From the above information prepare the consolidated Balance Sheet of X Ltd. and its subsidiary
Y Ltd. as at 31/12/2020. Show all the workings as a part of your answer. [40]

10. Write short notes on the following: [5x8=40]

(2) Input Tax Credit

(b) Idle Time and its impact on Labour Variances

(c) Machine Hour Rate

(d) Unrealised Profit on stock in case of Holding Company and its calculation
(e) Deductions under section 80C

(f) Deductions under section 80G

(g) Primary and Secondary Distribution in Overheads

(h} Suspense Account.



CSM(0)-COM-11/22

2022
COMMERCE AND ACCOUNTANCY

PAPER-II
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and the same language.

Group-A

| Answer Question No. 1 and any one from the rest.
1. (a) Explain the structure of the Indian Financial System in detail, thereby describing each
component.
(b) Describe the role of financial intermediaries in the economic development.

(c) Explain the functions of SEBI in the context of financial system. 16+16+8=40

2. (a) (i) Differentiate between primary and secondary market.
(ii) Describe the concept and functioning of all money market.
(b) Explain the role of NABARD in the development of the economy, highlighting its functions.
16+16=32
3. (a) (i) Explain the methods of trading securities in the stock exchange.
(ii) Explain the concept and functioning of a DEMAT account.
(b) What are the causes of price fluctuations in the stock exchange‘?‘

(c¢) Explain the recent trends in the Indian Money Market. 16+8+8=32

4. {(a) Explain the role and functions of the Reserve Bank of India.
(b) What is the need and function of discount houses?

(c) What are the functions of Commercial Banks? 16+8+8=32

Group-B

Answer any two questions.

5. (a) Define contract.
(b) Explain the various rules regarding offer and acceptance.

(¢) Explain the concept of void and voidable agreements as per Indian Contract Act, 1872.
44+16+12=32
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6.

10.

11.

12.

(a) Explain the composition and jurisdiction of District Forum.
(b) Differentiate between State Commission and National Commission.
(c) Define:
(1) Unfair trade practices
(if) Dispute 16+8+8=32

(a) Explain the structure and components of the Memorandum and Articles of Association as per
Companies Act, 2013.

(b) Explain the steps in the process of promotion and incorporation of a company as per Companies
Act, 2013.

(c) What are the role and functions of Directors as per Companies Act, 20137  12+12+8=32

(2) Explain the concept and need for collective bargaining as per Industrial Disputes Act, 1947.
(b) Describe the causes of Industrial Disputes.
(c) What are the consequences of ultra vires acts of the company? 16+8+8=32

Group-C

Answer any one question.

(a) What are the provisions of the Companies Act, 2013 regarding appointment , re-appointment
and removal of a Company Auditor?

(b) Explain the various types of Audit Report highlighting the key features of each type.

(c) Can astatutory auditor of a company depend completely on the report of the internal auditor?
Justify your answer focussing on the responsibilities of the statutory auditor.  16+8+8=32

(a) How would you do the annual financial audit of an NGO? Focus on the key areas you will
audit and the detailed plan of the audit.

(b) Explain the preconditions to an audit of a company.

(c) Explain the concept of Audit Working Papers. What are the two specific types of files
maintained as Audit Working Papers? What are the components of these files? 16+8+8=32

Group-D

Answer any one question.

(a) Explain Maslow’s Need Hierarchy Theory.
(b) Differentiate between McGregor’s theory X and theory Y.

(c) Isthere any similarity between Herzberg’s Motivation Theory and Maslow’s Need Hierarchy
Theory? Justify your answer. 16+8+8=32

(a) Explain Fiedler’s Situational Theory of Leadership.

(b) Explain the Managerial Grid with an appropriate diagram, thereby bringing out the key features
of each of the styles of leadership as per the Managerial Grid. 16+16=32
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Answer any five questions.

(a) Suppose you have to give Rs. N to your friend. You have enough numbers of 500, 200, 100,
50, 20, 10 rupee notes each at your disposal. Your goal is to give Rs. N to your friend with
minimum number of notes. For example, Rs. 600 can be changed 1 using three Rs. 200 notes
as well as using one Rs. 500 note and one Rs. 100 note. However, the later one uses minimum
number of notes.

(i) Either prove correctness or provide counter example of the following greedy strategy:
keep picking highest denomination as much as you can!
(ii) Provide a set of denominations for which the above greedy strategy will fail.

(b) There is a sequence of n activities a,, a,, ..., a, with corresponding utilities u,, 5, ...,i,. You
wish to perform all these n activities according to this sequence within & days. If you perform
the activities from &; to ; for some 1 < i < j < non the j-th day, then your utility U; for the
Jj-thday is max{u,: i <1<j}. Your total utility is ZLIU! . Design a greedy algorithm to find
the sequence of activities you will perform on every day which maximizes your total utility.

(c) A string s is called a sub-sequence of another string ‘¢, if s’ can be obtained from ‘¢’ by
deleting some symbols from s. Design a dynamic programming-based algorithm that finds
the longest common sub-sequence of two input strings.

(d) Design a dynamic programming-based algorithm that finds a subset of a set of integers (given
as an array of integers as input) that has the maximum sum of its elements. 10+10+10+10=40

(a) Let G = (V, E) be a connected, weighted graph. Let T and T' be two MSTs of G and @ € R
then show that, the number of edges in T of weight o, is the same as the numbers of edges in
T' of weight a.

(b) Let G=(V, E) be a connected, weighted graph, v € V be any vertex, and ¢ be an edge with
minimum weight among all the edges that incident on v. Prove that there exists a MST which
includes the edge e.

(c) Let Gbeaconnected, weighted graph. Prove that, if all edge weights in ( are distinct, then G
has exactly one MST.

(d) Prove that an infinite graph with a finite number of edges (i.e., a graph with a finite number
of edges and an infinite number of vertices) must have an infinite number of isolated vertices.

(e) Consider the following properties of an undirected graph G with n vertices.

(1) Gis connected.
(ii) Gis acyclic.
(iii) G bhasn—1 edges.

Please Turn Over
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Prove that if G satisfies any two of the above three properties, then G also satisfies the third
property, i,e.,
(i) if G satisfies properties (a) and (b), then G satisfies property (c),
(ii) if G satisfies properties (a) and (c), then G satisfies property (b),
(iii) if G satisfies properties (b) and (c), then G satisfies property (a).
As you must know, graphs satisfying these three properties are called trees. 1545+5+5+10=40
3. (@) Youare given anunsorted array A = A[1...n] containing » distinct integers. Design an algorithm

that outputs the smallest k elements in array A. The running time of your algorithm should be
| O(n + klogn). Give pseudocode and discuss running time.

{b) Write Merge sort algorithm. Let A and B be two sequences of n ixitegers each. Given an
integer m, describe an O(nlogn) time algorithm for determining if there is an integer @ in A
and bin Bsuchthatm=a+b.

(c) Define a Circular Queue. Implement Insert and Delete operations on it using the link list.
(d) Write a program that counts the number of leaves of a binary tree. Use an example to
demonstrate your solution. 10+10+10+10=40
4. (a) Construct a DFA for the langnage L = {w|w e (@ + b)") such that N,(w)mod 3 = 0 and
Ng(b)mod 5 =0.

(b) What is Instantaneous Description in a Pushdown Automata (PDA)? Construct a PDA for the
language L = {wwF|w £ (0, 1)"}.

(c} What is a Lamda transition in Turing Machine? Construct a Turing Machine model for the
addition of two numbers represented in unary notation. 10+{5+10)+(5+10)=40

5. (a) What is meant by isomorphic Boolean algebra? Give examples.
{b) What will be the simplified version of the Boolean expression (x + y)(x +y") + ((xy") + x") ?

(c) Compare and contrast the concepts of prime implicants and minterms in terms of their
applications in Boolean algebra. Provide an example of a Boolean function where there are
no essential prime implicants. What will be the maximum number of prime implicants for an
n-variable Boolean function?

(d) For the ring oscillator shown in the figure, the propagation delay of each inverter is 100 pico
sec. What is the fundamental frequency of the oscillator output?

Po— Vb

(e) Convert 59-72;5to BCD. What will be the range of values that can be represented with 8 bit
2’s compliment form? What will be the 8 bit 2’s compliment form of the number — 147

| () Use the quine McCluskey method of minimization and find the expression for the function.
| FA, B, C,D)="m(0,1,2,3,5,7,8,9, 11, 14). 34+5+8+4+6+14=40
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6. (a) Stateand explain, (i) the Maximum Power Transfer theorem, (ii) Parallel RLC resonant circuit.

(b) In the given circuit, what will be the values of V| and V,?

an
AN

11
':fé_ 5a 0 g .m§ 2:‘;<> %

(c) Discuss the concept of impedance parameters and admittance parameters in 2-port networks.
How are they related to S-parameters?

(d) Write the differences between npn and pnp transistor. Explain early effect in BJT. What is
the significance of the common-mode rejection ratio (CMRR) in op-amps?

(e) Assuming the operational amplifier to be ideal, the gain Vout/Vin for the circuit shown in the
given figure is 10+5+10+7+8=40

7. (a) What is a Full Adder? Write its truth table and characteristics equation and also implement
full adder circuit using decoder.

{b) The minimized logic function implemented by the circuit below is (ground implies a logic
G‘O!’)'

-E-—DO‘%— Ta

TJJ ? u—-—-F‘

I
5 S
| !
P

>

-

(¢c) Give the block diagram, truth table, characteristics table, characteristics equation of JK flip
flop. What is race around condition and how we can overcome this?
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{d) The riple counter shown in figure is made up of negative edge triggered J-K Flip Flops.
The signals levels at J and K inputs of all the flip-flops are maintained at logic 1. Assume all
the outputs are cleared just prior to applying the clock signal. What will be the module number
of the circuit? Explain briefly.

>

(e) Why are ADC used? For a 12-bit ADC with voltage range 0-5 V, what will be the resolution?
10+5+10+10+5=40

8. Answer any four of the following: 10x4=40

(a) CDMA

(b) Newton-Raphson method

(c) OPAmp as a differentiator

(d) Ring counter

(e) Priority Queue using Heap

(f) Dijkstra’s shortest path algorithm
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If the questions attempted are in excess of the prescribed number, only the questions

(a)

(b)

(©)

(a)

(b)

(c)

@

attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and the same language.

Question No.-8 is compulsory and answer any 6 questions from the rest.

What is a compiler? Explain the different phases of a compiler in detail. Differentiate token,
pattern and lexeme. Define operator precedence grammar. Define triples, indirect triples and
quadruples. Define loop unrolling with an example.

Construct SLR(1) for the following grammar:

E-->E+T/T

T-->TF/F

F-->F#fa/b

Check whether the grammar is LALR(1) but not SLR(1).

S-->Aa/bAc/de/bda

A->d (10+10+10)=30

What do you mean by a process? Draw a process state transition diagram and define its states
in brief. What is a Deadlock? What are the necessary conditions for a deadlock to occur?
How is it detected? What is the critical section problem? What are its various solutions?

Consider a machine with 64 MB of physical memory and a 32-bit virtual address space. If the
page size is 4 KB, what is the approximate size of the page table?

Suppose the time to service a page fault is on average 10 milliseconds, while a memory
access takes 1 microsecond. Then a 99-99% hit ratio results is an average memory access
time of ‘x’ micro sec. Find x.

Consider a disk system with 100 cylinders. The requests to access the cylinders occur in the
following sequence:
4, 34, 10, 7, 19, 73, 2, 15, 6, 20

Assuming that the head is currently at cylinder 50, what is the time taken to satisfy all requests
if it takes 1 ms to move from one cylinder to the adjacent one and the shortest seek time first
policy is used? {15+5+5+5)=30
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49



CSM(0)/COMP-II/22 (2)

3.

(a) Define primary key, foreign key, candidate key and super key. What is normalization? And
what explains different normalization forms? What are the advantages of RDBMS? What is
a different type of index? Explain three levels of data abstraction.

(b) What is a relationship and what are their types? What is the difference between DELETE,
TRUNCATE and DROP commands? What is Self-Join and Cross-Join? What is a View?
What is a Cursor? What is a Stored Procedure? What are the advantages and disadvantages
of the Stored Procedure?

(c) What is a Transaction? What are ACID properties? Explain the following:
(1) Unrepeatable read problem, (ii) Lost update problem. (10+15+5)=30

(a) What is meant by Structured Programming? Briefly describe the main features of OOPs.
What is Compile time Polymorphism and how is it different from Runtime Polymorphism?

(b) How much memory does a class occupy? Is it always necessary to create objects from class?
What is a constructor? How is an abstract class different from an interface? What is meant by
Garbage Collection in the OOPs world?

(¢) What is Coupling in OOP and why is it important? What is a finally block? What is the use of
‘finalize’? What is Diamond problem in Inheritance? What is the significance of a virtual
destructor? (10+10+10)=30

(a) What are the different addressing modes typically supported by microprocessors and how do
they affect the programming process? -

(b) What are the various interrupts in 8086? Explain each type with a suitable example. What is
the significance of RISC and CIS architectures in microprocessors?

(c) What is stack pointer in a microprocessor? What is the position of the Stack Pointer after the
PUSH and POP instruction? A microprocessor has a clock speed of 2-5 GHz. Calculate the
time taken by the microprocessor to execute a program consisting of 5,00,000 instructions.
Assume each instruction takes one clock cycle to execute. (8+10+12)=30

(a) Explain the purpose of DNS and how it resolves domain names to IP addresses. In a block of
addresses, the IP address of one host is 182.44.82.16/26. What is the first address (network
address) and the last address (limited broadcast address) in this block?

(b) Describe Distance Vector Routing Protocol briefly. Use Dijkstra’s algorithm to find the shortest
path tree and the forwarding table for node A in the Figure.

fﬂﬁ\ £

(c) What is CSMA/CD and how does it work to avoid collisions in an Ethernet network?
(10+14+6)=30
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7. (a) Explain the role of caches in a computer system and how they improve memory access
efficiency. Compare the different cache mapping techniques. A computer has a 256 KByte,
4-way set associative, write-back data cache with a block size of 32 Bytes. The processor
sends 32-bit addresses to the cache controller. Each cache tag directory entry contains, in
addition to the address tag, 2 valid bits, 1 modified bit and 1 replacement bit. What is the
number of bits in the tag field of an address?

(b) Explain RAM, ROM, EPROM and EEPROM.
(c) Write a short note on USB. A RAM chip has a capacity of 1024 words of 8 bits each (1K x 8).
What is the number of 2 x 4 decoders needed with enable line needed to constructa 16K x 16
RAM from 1K x 8 RAM? (14+84+8)=30
8. Write short notes on {any two): 10x2=20
(a) Operator overloading and overriding
‘ {b) TCP vs. UDP
(c¢) Instruction Set Architecture in Microprocessors
(d) Process Control Block in OS

(e} Assembler, Loader, Linker
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If the questions attempted are in excess of the prescribed number, only the questions

(a)
(b)

(a)

(b)

(a)

(b
(a)

(b

(a)

(b

(2)

()

attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Answer any five questions taking at least two from each group.

Group-A
Distinguish between substitution effect and income effect of a price change.

When would you get normal shaped demand curve for a commodity? Explain your answer in
terms of the two effects mentioned above. 20+20=40

Explain the relation between the short run and the long run AC and MC curves with the help
of appropriate diagrams.

When would you find the average product and the marginal product of a variable input are
dependent on factor proportions? 20+420=40
Define Pareto optimality. Derive the Pareto optimality conditions for consumption and
production and the overall Pareto optimality.

Competitive equilibria are Pareto optimal—Do you agree? Justify. (5+20)+15=40

Distinguish between the value added method and the total expenditure method of measuring
national income of a country. Why do the two methods give identical measurement?

Derive the Keynesian investment multiplier and the Balanced Budget multiplier in a closed

economy IS-LM model of macroeconomy. 20+20=40

What is meant by involuntary unemployment? Explain this phenomenon in terms of the

aggregate demand—aggregate supply diagrams.

Explain the Golden Rule of Accumulation. 25+15=40
Group-B

Distinguish between the doctrine of Absolute advantage and of comparative advantage as the

basis of trade between nations.

How can you derive the two components of gains from international trade? With the help of
a diagram, show what will be the gains from trade in the following cases :

(i) When the factors are immobile across different sectors;
(ii) When two commodities are consumed in fixed proportion? (10+10)+(8+12)=40
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7. (a) Discuss the impact of income tax on work effort and savings.
{b) What are the types of public debt? Discuss how the burden of internal debt can be determined.
(c) Distinguish between a public good and a private good. 20+14+6=40
8. (a) Distinguish between physical definition and price definition of factor abundance.
(b) State the assumptions behind the factor price equalization theorem. What does the theorem
state? Discuss.
(c) Distinguish between import tariff and import quota. 10+20+10
9. (a) In the two Variable Classical Regression Model, how would you derive R?*? Explain its
significance.
(b) If each value of a variable x is multiplied by 2, what shall be the value of its Arithmetic Mean
and Variance?
(c) What is meant by normal distribution? 18+12+10=40
10. Write notes on (any two): 20+20=40

(a) Expenditure switching policy for BOP management
(b) Objectives of fiscal policy

(c¢) Cournot model of ducpoly

(d) Fiscal Deficit
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Answer any five questions taking at least two from each group.

Group-A

(a) Is ‘trade’ an ‘engine’ of growth? Explain your answer with reference to impact of foreign
trade on the economic development of a developing country.

(b) Explain rural-urban migration of labour on the basis of Harris-Todaro model. ~ 20+20=40

(a) Discuss the planning versus market debate in the context of economic development of nations.

(b) Does economic development harm the natural environment? Argue your case.  25+15=40

. What is the link between poverty and inequality? Has the world experienced more income inequality

between persons and less incidence of poverty? If so, explain. 15+25=40

What are the underlying assumptions of the Lewis model of development? Does the model provide
a satisfactory framework for analysing the process of economic development of a nation endowed
with surplus labour? Give reasons. 40

. Write notes on (any two) : 20+20=40

(a) Demographic transition

(b) Capability approach to development

(¢) Technical change and economic development
(d) Globalization

Group-B
(a) What factors caused commercialization of agriculture in British India?

(b) Write a note on economic drain. 25+15=40

(a) Briefly discuss the land tenure system prevailing in British India.

(b} What reforms in the system were conducted in independent India? 20+20=40 |
Analyse the impacts of Green Revolution on the Indian economy. 40
Please Turn Over |
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9. What were the justifications for introducing economic reforms in India in June 19917 Explain
carefully. 40

10. Has the economy of the state of West Bengal moved from dependence on agriculture to one of
service-led growth? Answer in terms of behaviour of sectoral changes that look place during the
last fifty years. 40
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Answers may be given either in English or in Bengali
but all answers must be in one and the same language.

All symbols have their usual significance.

Answer any five questions.

1. (a) Solve the given circuit to find the current through 15 ohm using Thevenin’s Theorem as
shown in Fig. 1 10

2pJ5u
‘. L
40V ¥ 5 C‘?ﬁ\- T-ﬁ_n_
Fig. 1
(b) Given the circuit of Fig.-2, find the current in 2 ohm resistor one leg of which is connected to
5 and 3 ohm resistors by using Superposition principle. 20

(¢} In the network of Fig.-3 calculate the current I in 50 ohm resistor. Verify the reciprocity
theorem by interchanging the voltage source and the resulting current I. 10

AStp
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(a) Write the nodal equations for the network of Fig. 4 below and express them in matrix form.

10
Fig. 4
(b) Find the current I, in the circuit shown in Fig. 5. ‘ 10
8 -
Fig. 5
(c) A three-phase, three-wire, 100 volts, ABC system supplies a balanced delta-connected load
with impedances of 20245° ohms. Determine the line currents. 20

(a) Determine the unit sample response {h(n)} of a linear-phase FIR filter of length M = 4 for
which the frequency response at @ = 0 and = T is specified as

Hr()=1, Hr (%) =1, 12
(b) A finite-duration sequance of length L is given as

1, 0<n<L-1
x(n)= .
0, otherwise

Determine the N-point DFT of this sequence for ¥ > L . 12
(c) A parallel plate capacitor has internal separation ‘d’ between the plates. A dielectric slab with
€, of thickness ‘a’ is placed on the lower plate of the capacitor.
D
€, d— a(e, —1)
Where @ = Potential difference between the plates. 16

Show that electric intensity in the dielectric is E; =

(a} (1) Explain the working principle and characteristics of Field Effect Transistor (FET). 10

(ii) A PNP transistor amplifier has input circuit resistance of 300 ohm and a 20 kiloohms
resistor connected in collector circuit. If the current gain ‘a’ is 0.95, find the power gain
and voltage gain. 5
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(b) What are the various types of errors encounted in electrical measurements? Describe these in
brief. Simply discuss the one use of transducers in measurement of non-electrical quantity.

10+5
(¢) Discuss with schematic diagram of Microprocessor based ‘temperature monitoring system’.
10
(a) For the block diagram shown in Fig. 6, determine the overall transfer function. 10
C
—

Fig. 6
(b) The block diagram of unity feedback control system is shown in Fig. 7. Determine the
characteristic equation of the system, w,, €, o, LN the time at which the first undershoot

occurs. 10
RE>  * 2o e6s)
Fig. 7

(c) Apply Routh criterion to determine the stability of the system having the characteristic equation

as

SP+4x 10287 +5x10°S+2x 106=0, 10
(d) Determine the Z-transform of the function F(S) =2—I— and assume sampling time

S°+25+42

T=1 sec. 10

(a) State and explain with suitable example the Thevenin theorem. 10

(b) Find the maximum power that can be delivered to the load resistor R; of the circuit shown in

the Fig. 8. 5o o A 10

10

° 2w 4n
Fig.-9
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i (d) State and explain Faraday’s Law of Electromagnetic Induction. 10
7. (a) Find the short circuit parameters of the circuit shown in Fig. 10. 10
N T YO T o+
I, as5» i N
Vi 2~
T Gm
— l —
Fig. 10

(b) Determine the Z-transform of the output for the sampled data system shown in Fig. 11 consider
input function to be a unit step. 10

I e R S
15?73‘ St} Yr ij]ﬂd‘

Fig. 11

(c) The state equations of a system are given below:
Xy =x +x,+u

x.z = _'x2
Check the controllability. 10

X 01
(d) Determine the state transition matrix given that l:xl ] =|: }[ xl} . 10

xz O _3 x2
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Answer any five questions.

(a) Deduce the EMF equation of D.C. Machine. g

(b) A 220V d.c. series motor has armature and field resistances of 0-15 2 and 0-10 Q repectively.
It takes a current of 30A from the supply while running at 1000 rpm. If an external resistance
of 1 Qis inserted in series with the motor, calculate the new steady state armature current and
the speed. Assume the load torque is proportional to the square of the speed i.e. T, cn®. 8

(c) Deduce the condition for maximum efficiency of a transformer. 8

(d) A 8-pole, 3-phase, 50 Hz induction motor is running at full-load with a slip of 5%. The rotor
is star connected and its per phase resistance and standstill reactance are 0-35 Q and 2
respectively. The EMF between slip rings is 150 V. Determine the rotor current per phase
and rotor power factor. Assuming the slip rings are short-circuited. 8

(e) Show that the locus of the tip of armature current phasor for a synchronous machine, is a
circle, when the electromagnetic power is constant. 8

(a) What is MOSFET? Explain its construction details. Draw and explain the drain current (Ip)
vs drain-to-source voltage (Vi) characteristics curves of it. 243+45=10

(b) Discuss the principle of operation of Chopper Circuit. Also explain the output voltage and
current waveforms with time. Where it is used? 10

(c) What is Switched-Mode Power Supply (SMPS)? Draw the block diagram of a mains operated
AC/DC SMPS with output voltage regulation and explain each of the parts for obtaining DC
output from AC input. 10

(d) What is phase controlled rectifier? Draw the schematic diagram of phase controlled rectifier
and explain the operation of it. 10
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3.

(a) A synchronous motor is receiving 35% of the power that it is capable of receiving from an
infinite bus. If the load on the motor is doubled, determine the maximum value of load angle
d during the swinging of the motor around its new equilibrium position. 10

(b) Write short notes on: 5x2=10
(i) Use of FACTS and its remidies
@ii) Static VAR Compensation (SVC)

(c) Explain with a neat circuit diagram the differential protection scheme used to protect Y — A
transformers. 10

(d) How the arc is formed in vacuum circuit breaker when it is interrupting short-circuit current?
Discuss the main (at least four) advantages of using vacuum circuit breakers. 6+4=10

(a) Inconnection to “Generation and Utilisation” of electrical power, discuss the present scenario
p p

of it in West Bengal and India. 10
(b) Discuss in brief, the main conponents of Hydel power plant. 10
(c) Write short notes (any two): 10%x2=20

(1) Photovoltaic Solar Cells
(ii) Pollution from energy sources

(iii) Energy management and Audit

(a) What are the advantages of electric heating? What are the desirable properties the materials

for heating element should have? 245=7
(b) What is dielectric heating? Derive an expression for the heat produced in a dielectric material.
State the laws of illumination. 2+3+5=10
(c) Discuss the difference between electronic and magnetic ballast. 3

(d) A hall 30 metres by 15 metres with a ceiling height of 5 metres is to be provided with a
general illumination of 120 lumens/m® Taking a coefficient of utilisation of 0-5 and
depreciation factor of 1-4, deterrnine the number of lamps required, their spacing, mounting
height and total wattage. Take illumination efficiency of the lamp as 40 lumens/wall for

80 watt lamp. 20
(a) How the pulsating m.m.f. (magneto-motive force) will be developed in case of single-phase
induction motor when it is supplied from single-phase A.C. source? 10
(b) Write short notes on: 5x4=20
(i) Zener diode
(ii) Triac

(ifi) Half-controlled bridge converter

(iv) Semi-conductor materials

(c) Write short note on HVDC transmission line. 10
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7. (a) Distinguish between Radial and Ring main electrical power distribution systems. 10

(b) What do you mean by power system rotor angle stability? Explain with suitable example.

6+6=12
(c) Find the per unit value for each component as shown in Fig.-1 and draw the impedance
diagram: 18
Transmission line
© e (0)
Y Y-A  00MvA  A-Y Y
Zline = 0-5+j2:0Q
10KV e =034 10KV
100 MVA Zivad = 0-2+j3-08
Zgenerator = 0-1+j0-8Q Ziransformer 1 Transformer 2

(referred to 10 k'V side)

150 MVA
Transformer 1
10/20 kV Zitransformer 2
150 MVA =02+j1-0Q

(referred to 10 kV side)

Generator Load
Fig.-1
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
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Illustrate your answers with suitable diagrams/sketches.

Answer any five questions, taking at least two from each group.

Group-A

. Explain the formation and evolution of a Karst landscape. Provide examples of such landscapes

and enumerate the factors contributing to their development. 2045+15=40

How do the jet stream and EI Nino influence the monsoon patterns around the world? How are the

international efforts and agreements addressing the impacts of climate change on a global change?
20+420=40

Explain the major theories of formation of Coral-Reefs. Discuss the physical properties of ocean
water, 20+20=40

Discuss with examples the principles and components of ecosystem. Give descriptions of the

different ecological pyramids. 20+20=40

Enlist the key steps using a Dumpy Level instrument for setting up effectively in field-survey.

Discuss the properties and applicability of Cylindrical Projection. 20+20=40
Group-B

Specify the differences between plantation farming in tropics and intensive-subsistence farming in
monsoon lands. Discuss the relevance and applicability of Von Thunen’s Land-use model in modern
context. 20+20=40

How does India’s demographic position relate to the Demographic Transition Theory?
INlustrate with specific examples the types and consequences of migration in any country. 20+20=40

Evaluate the Heartland Theory as propounded by Mackinder. What is the relationship between
social ecology and social space and also provide examples related to it. 20+20=40
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9. Distinguish between the characteristics of rural and urban settlements. Discuss the basic tenets of
Harris and Ullman’s model of urban growth. 20+20=40

10. Enumerate the tenets and relevance of Growth Pole Theory of Perroux with examples. Mention the
characteristics of different levels of planning on the basis of sustainable development.
20+20=40
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GEOGRAPHY

PAPER-II
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A

Answer Question No. 1 and any two from the rest. ‘

1. How has India’s geologic structure and relief features played role in shaping the country’s major
river networks? The natural vegetation in the Himalayas ranges from tropical to Tundra type of
vegetation. Provide reasons in support of this statement. 20+20=40

2. Discuss the factors influencing soil formation. Also mention the causes and measures of soil erosion
and salinization in India. Enumerate the major challenges associated with continued reliance on
conventional sources of energy in India. 15410+5=30

3. Describe the physiographic factors which have influenced the pattern of roads and railway networks
in India. Support your answer with examples from different parts of India. Why are mineral-based
industries mainly concentrated in Chotanagpur Plateau region? Give reasons. 20+10=30

4. Bring out the regional variations in the population distribution and density at the national level.
Analyse the challenges and opportunities posed by the increasing urbanisation in India. How does
the country address issues such as urban sprawl, inadequate housing and environmental sustainability
amidst the growing demand for urban services and amenities? 15+10+5=30

5. How does India’s geographical location influence its trade and diplomatic relations with SAARC

countries? Discuss the success and challenges of Green Revolution in India’s agricultural sector.
15+15

Group-B

Answer Question No. 6 and any two from the rest.

6. Analyse the relationship between the relief features and the regional climatic patterns of West
Bengal. Discuss the government initiatives on afforestation and forest management in the Himalayan
foothills of Darjeeling District to protect the fragile bio-diversity and ensure sustainable resource
utilization in this region of West Bengal. 20+20=40
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7. Evaluate the significance of organic farming practices in West Bengal for the reduction of soil
degradation. Mention the governmental measures for water conservation in West Bengal.
15+15=30

8. Discuss the factors that contribute to the suitability for Tea cultivation in West Bengal. Also mention
the measures taken to ensure sustainable growth and global competitiveness. 20+10=30

‘ 9. What are the key challenges faced by industrial regions in West Bengal? Discuss the major schemes
of improved transport connectivity of urbanised centres of West Bengal. 20+10=30

10. Analyse the recent trends in literacy rates in West Bengal. Mention the role of educational schemes
to address the population-related challenges in West Bengal. 20+10=30
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PAPER-I
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and the same language.

Group-A

1. Answer any three questions: 10x3=30

(a) Critically examine the different features of Indus Valley Civilisation in the light of
archaeological excavations.

(b) Discuss the different theories about the original home-land of the Aryans.

(c) What factors led to the origin and growth of Jainism and Buddhism (Protestant movements)
during 6th century B. C.?

(d) “Chandragupta Maurya was the first historical emperor of India.” — Evaluate his
achievements.
2. Answer any two questions: 20x2=40

{a) Examine the importance of economic factors in the political expansion of the Kushanas,

(b) What were the different strategies adopted by Samudragupta during his triumphant march
across different parts of India?

(c) Write a short note on Kaivartya rebellion in the history of Bengal.

{(d) Discuss the central administrative organisation in the Chola kingdom with special reference
to local self-government.

3. Write an essay on any one: 30%x1=30
(a) Write an essay on the art and architecture in South India during the Pallava period.

(b) Discuss agricultural expansion in early medieval period with special reference to irrigation
and ‘Agrahar’ (land grant) system.

(c¢) Describe how Sanskrit literature and other regional languages flourished during early medieval
period.
Group-B
4. Answer any three questions: 10x3=30

(a) In what ways did the invasions of Mahmud of Ghazni differ from that of Muhammad Ghuri?
How would you account for the success of the Turks?

(b) Write a short note on Balban’s theory of Kingship.
(c) Critically analyse the market (Bazar) Control theory of Alauddin Khalji.

(d) Do you think the schemes of Muhammad-Bin-Tughluq were “correctly conceived, badly
executed and disastrously abandoned™?
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5. Answer any two questions: 20x2=40

(a) How did Husain Shah bring about political stability in Bengal? What were its effects on the
cultural life in medieval Bengal?

(b} Examine the salient features of Sher Shah’s administration. Was he really a precursor of
Akbar in the field of administration?

(¢) Do you think Akbar’s religious policy was eclectic in nature?

(d) What were the principal Sufi Silsilas in India during Sultanate period? Assess their impact on
contemporary society.

6. Answer any one question: 30x1=30
(a) Write a note on the evolution of Mansabdari system from Akbar to Aurangzeb.
(b) Write an essay on Mughal architecture.

(c) Write a short note on Indian Ocean trade during 17th centuries.
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A

Answer question No. I and any rwo from the rest.

. Answer any one question:

(a) What was the significance of the acquisition of ‘Diwani’(1765) by the English East India
Company? What changes came about in the administration during this time? 10+10=20

(b) Write a note on the socio-economic impact of Railways in India. 20
{c) Can Rammahon Roy be called the pioneer of modern age? 20
Discuss the character of the peasant movements in the second half of the 19th century. 40
. Write a note on Quit India Movement. 40
Discuss the salient features of Indian Constitution. 40
Group-B
Answer question No.5 and any two from the rest.
Answer any one question: 20x1=20
(a) Would you agree that Napolean was both the heir to and liquidator of the revolution?
(b) Why did Industrial Revolution first take place in England?
(c) Do you think that the Treaty of Versailles (1919) was a ‘dictated peace’?
Explain the rise of Nazism in Germany. How did it affect the European balance of power?

25+15=40
Assess the impact of the rise of communist China on international politics. 40

Explain the policy of Non-Alignment. Assess India’s contributions to the growth of non-aligned
movement. 10+30=40
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A

Answer any three guestions.

(a) ‘Constitutional Remedies as envisaged under the Constitution of India confer real meaning
on Part-III of the Constitution.’— Explain.

(b) Explain the power of Parliament to amend the Constitution with reference to the doctrine of
basic structure. 20+20=40

(a) Explain the scope of original and advisory jurisdiction of the Supreme Court of India.

(b) Examine the provisions relating to the appointment of judges in the Supreme Court and
High Courts. 20+20=40

(a) Critically discuss the constitutional provisions relating to the reservation with reference to
decided cases.
(b) Write notes on —
(i) Double Jeopardy
(ii) Right against self-incrimination 20+20=40

(a) Isrightto ‘Privacy’ a fundamental right? Write your answer with reference to some leading
judgements of the Supreme Court of India.

(b) Elaborately discuss the various judicial guidelines for imposing President’s Rule in India.
20+20=40

(a) Write a note on the ‘Doctrine of Pleasure’. Discuss the various constitutional safeguards to
Civil Servants.

(b) Write note on Public Service Commission. 20+20=40
(2) Explain the concept of “Uniform Civil Code’. Do you support the view that India should have
a Uniform Civil Code? Justify your answer.

(b) Write notes on —
(i) GST Council
(ii) Niti Ayog 20+20=40
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10.

Group-B
Answer any one question.

(a) What are the purposes and principles of the UNO as mentioned in the Charter?

(b) Briefly discuss the composition, jurisdictions and role of the International Court of Justice.

20+20=40
(a) Distinguish between ‘Asylum’ and “Extradition’. Write a note on the Indian view of Diplomatic
asylum.
(b) Write notes on —
(i) Protectorate States
(ii) Vassal States 20+20=40

Group-C
Answer any one question.

(a) Define ‘Legal Right’ as defined by Prof. Holland and Salmond. Discuss the classifications of
legal rights with illustrations.

(b) Critically analyse the definition of law given by Savigny. Write a brief note on the main
doctrines of Historical school. 20+20=40

(a) Discuss the characteristics of Realistic movement in Jurisprudence.

(b) Distinguish between American and Scandinavian realism. 20+20=40
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Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions

attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and the same language.

Group-A

Answer question No.1 and any three questions from the rest of the Group-A.

1. Writes short notes on any four of the following: 5x4=20

28932

(a) Ignorantia juris non excusat

(b) Public Servent

(¢) Sedition

(d) Assault and Battery

(e) Last opportunity rule

(f) Doctrine of Common Employment

(a) ‘‘The right of private defence is essentially a right of defence and not offence’’— Explain,
Discuss the limitations on the right of private defence.

(b) Discuss the circumstances when consent might not be legal defence to the person inflicting

10+10=20

(a) Explain the dictum, ‘Actus Non-Facit Reum Nisi Mens Sit Rea’ with exceptions if aﬁy.

(b) Distinguish between culpable homicide and murder. 10+10=20

(a) Define ‘rape’. A man committed rape to a minor girl. Police applied POCSO Act— Whether
non-application of IPC could be justified?

{(b) Explain ‘Rarest of the rare case’ with reference to decided cases. 10+10=20

(a) What are the general defences available in case of tortious liability? Explain.

(b) To what extent is the government of India responsible for the tortious acts committed by its
servants? Discuss with the help of Judicial decisions. 10+10=20

(a) Explain the principle of contributory negligence with illustrations, What are the defence
available in a case of contributory negligence? Discuss.

(b) Discuss the essentials of tort of convertion. 10+10=20
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7. Write short notes on any four of the following:

10.

11.

12.

13

Group-B

Answer question No. 7 and any three from the rest of the Group-B.

(a) Quantum Meruit

(b) Caveat Emptor

{c) Novation of a Contract
(d) Privity of Contract

(e) Assignments of Contract
(f) Contract of Indemnity

(a) What is bailment? Discuss the various rights and obligations of a bailor.
(b) Distinguish between ‘Particular lien’ and ‘General lien’. 10+10=20

(a) Define the terms ‘Agent’ and ‘Principal’ as stipulated in the Indian Contract Act. Discuss the
circumstances when an agency may be terminated.

(b) Discuss the liabilities of the Principal to the third persons with illustrations. 10+10=20

(a) Distinguish between :
{i) Partnership and Hindu Undivided family
(ii) Partnership and Co-ownership

(b) Discuss the various modes of dissolution of firm under Indian Partnership Act. 10+10=20

(a) Distinguish between Void, Voidable, Illegal and Unenforceable Contract.

(b} Write a note on the ‘agreement in restraint of trade’. 10+10=20
(a) Define ‘Quasi Contract’. Discuss the different types of quasi contracts with illustrations.

(b) Distinguish between Wagering Contract and Contingent Contract. 10+10=20

Group-C
Answer question No. 13 and any one from the rest of the Group-C.

. Writes short notes on any four of the following: Sx4=20

(a)} Dactrine of Resgestae

(b) Expert opinion

(c) Doctrine of Estoppel

(d) Presumptions of law and presumptions of fact
(e) Judicial notice

(f) Dying Declaration and its evidentiary value

5%4=20




14,

15.
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(a) “Relevancy and admissibility are neither co-extensive nor inter-changeable”— Explain.

(b) Write note on the conclusive and rebuttable presumption. 10+10=20

(a) Write a note on the relevance of evidence as to the good character in civil and criminal cases.

(b) Explain an ‘accomplice’. How far and to what extent the testimony of an accomplice can be
relied upon? 10+10=20
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If the questions attempted are in excess of the prescribed number, only the guestions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

I. Answer any two questions. 10x2=20

(a) Show the mapping 7': V5 (R) = V5 (R) defined as T (a, b) =(a + b, a - b, b) is a linear
transformation from V, (R) into V, (R). Find the range, rank, null, space and nullity of T.
4424242=10

(b) If A be an eigenvalue of an orthogonal matrix, then show that % is also an eigenvalue.

(¢) If a,, a,, a; be fixed elements of a ficld F, then show that the set W of all ordered triads
{x,, x,, X} of elements of F such that a,x, + a,x, + a,x; = 0 is a sub-space of V3 in F.

2. Answer any two questions: 10x2=20

(a) Prove that the sequence {x,} whose n-th term isx,, = J+1) —\/H converges and find its
limit, 8+2=10

(b) Find the envelop of the farmly of co-axial elhpses — + Z

are connected by gn 4 pr =

=1 where the parameters a and b

1
(¢} Find the value of |;, (smx )" .
=0 X

3. Answer any two questions: 10x2=20

(a) Using definition of compact set prove that the set [0, 1] is not a compact set in R.

l+x x3 .
(b) Show that ‘[ log(l x) ﬁdx is convergent.
(c) The function fis defined by the equality fx) = 1 + 2:4x + 3422 + 44’ + ... + nd4™ ¥ ¢
11 1
Show that fis continuous on [ T 4] Evaluate J' 03 flX)dx- 7+3=10
28933 Please Turn Over
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| 4. Answer any two questions: 10x2=20

o
(a) Show that er"”‘ is not uniformly convergent on [0, 1].

n=l1

2 242

w3 Y T
(c) If y=cos(10005-'x), show that (l—x2) Y12 =21xy,;.

(b) Find the asymptotes of the curve x = I

5. Answer any two questions: 10x2=20
(a) Find the condition that the line 1 Acos0 + Bsin 0, may touch the conic L 1+ ecosd.
(b) Show thatif one of the lines give’;l by ax? + 2hxy + by* =0 be pcrpendicularqo one of the lines
given by a'x* + 2k’ xy + b'y* =0, then (aa’ — bb')2 + 4 (ah' + hb") (ha' + bH') = 0.
(c) If the perpendicular straight lines ax + by + ¢ = 0 and bx — ay + ¢’ = 0 be taken as the axes of

x and y respectively, then show that the equation (ax + by + ¢)2 =2 (bx —ay + ¢')> =1 will be
1
a?+b2"

transformed into y'2 — 2x" =

6. Answer any two questions; 10x2=20

(a) Obtain the equation of the plane containing the line X 4+ £ —1, y = 0 and parallel to the line
a c

b ¢

(b) The plane * %4_ £ 1, meets the coordinate axes in A, B and C. Prove that the equation of
a C

the cone generated by lines drawn from the origin to meet the circle ABC is

2+£+ £+£+ £+2—0
4 PR ] DAY RECd IR

- 2 42
(c) Show that the line * ; 2_ % =z 21 is a generator of the quadric x?_ —%= z-

7. Answer any two questions: 10x2=20

(a) Find orthogonal trajectories of r” sin nx = a™.

(b) Solve: (D?+ 1) y = 3cos®x + 2sin’x

dx
8. Answer any two questions: 10x2=20

2
(c) Find the singular solution of y2 [y - x%] = x4 [ﬂ) .

(a) Solve the boundary value problem y"' + 2y’ + y = 0, given y(0) = 0 and y(1) = 2, where

2
= %x—; and y' = % by using Laplace transform.

(b) Apply Charpit’s method to solve the differential equation pxy + pg + qy — yz=0.

"

(c) Solve (¢ +y+z)-g—;+(t+z+x)%+(t+x+y)g—;=x+y+z by Lagrang’s method.
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9. Answer any two questions: 10x2=20

(a) A square, of side 2a, is placed with its plane vertical between two smooth pegs, which in
same horizontal line and at a distance ¢. Show that it will be in equilibrium when the inclination

of one of its edges to the horizon is either 45° or -%-sin—l [az(; c? J

(b} A ladder whose c.g. divides it into two portion of length ‘@’ and ‘b’ rest with one end on a
horizontal floor and other end against a rough vertical wall. If the coefficient of friction at the
floor and the wall respectively p and p', show that the inclination of the ladder to the floor,

a-buy

u(a + b) '

{¢) Two forces act, one along the line y = 0, z = 0 and the other along the line x =0, z = c.

when the equilibrium is limiting, is tan~1

As the forces vary, show that the surface generated by the axis of their equivalent wrench is
(2 +y) z=cy’.
10. Answer any two questions: 10x2=20
(a) Find the law of force to the pole when the path is the cardioid r = a (1 — cos@).

(b) If v, and v, are the linear velocities of a planet when it is respectively nearest and farthest
from the sun, prove that (1 -¢) v; = (1 + &) v,.

(¢) Anengineis pulling a train and works at a constant power doing H units of work per second.
If M be the mass of the whole train and F the resistance supposed to be constant, show that

. . . . (MH H My
the time generating the velocity v from rest is (ﬁlogﬁ-_}?th) seconds.
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attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Group-A

Answer any five questions.

(a) Find the remainder when 72!%! is divided by 31.
(b) Solvez® +2"+28+2° + 2%+ 2% + 22 + 2 + 1 = 0 in the field of complex numbers. 14+14=28

(a) If «, B, y be the roots of the equation x> — 3x% + x — 1 = 0 from the equation whose roots are

1 1 1 1 1 1
(XB"'E'—'—, BY+E—7, GY+?HE
(b} If o be a special root of the equation x* — 1 =0, then prove that (o, +2) (02+42)...(c +2)=85.
14+14=28

(a) LetGbeafinite groupanda, b, € G.Ifb=gag™! for some g €G, then prove that O(a) = O(b).

3.
(b) If Uisanideal of aringRandlet [R: Ul ={x e R:rx € U V r € R}. Prove that [R: U] is
14+414=28

an ideal of R.

2 2 > (ouY ou Ou ou
4o @u_x, Y , (]— o, ou. 00
at+u b*+u 2+u Y Zaz

2 2
2 _1,provethat 6_“] + ou hadadl )} %
Ox oy 0z ox Oy

(b) What is the area of the entire surface formed when the cardioide r = a (1 + cos 0) is revolved
14+14=28

about the initial line?
, Where 7 is the unit vector along 7 and ris the

~ |~

(a) Find divergence and cur! of the vector ¥ =

magnitude of the vector 7 = xi + y} +7k .
(b) Verify Green’s theorem in the xy—plane for (ﬁc{(xy+ y¥)dx + x2dy} , where C is the closed
(7+7)+14=28

curve of the region bounded by y = x and y = x%,
(a) Let H be the set of all sequence of real numbers x = {x,} such that |x,| < 1 forall n & N.

6.
Consider the function d : H x H — R given by d(x,y)= Z 2% | x, —¥, | where x = {x,},
neN

y=[y,} € H. Prove that (H, d) is a2 metric space.
(b) Prove that u = y® — 3x% is a harmonic function. Determine its harmonic conjugate and find
14+(5+5+4)=28

the corresponding analytic function £z) in terms of z.
Please Turn Over
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10.

11.

12,

13.

14.
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(2)

(a) Evaluate the missing terms in the following table:

x =+ 0 1 2 3 4 5
fx 0 — 8 15 — 35
(b) Find the root of x* — 8x — 4 = 0, which between 3 and 4, by Newton-Raphson Method, correct
to four decimal places. 14+14=28
Group-B

Answer any five questions.
Express the Boolean expression in three variables (x +y + z) (xy + x’z)’ in DNF. 12
Draw a flowchart to calculate the mean and standard deviation of N numbers. 12

Let X and ¥ be independent random variables and each be distributed with common mean zero and
unit variance. Find the probability density function of 17 =/ X2 +¥* . 12

For a set of bivariate data x and y, the lines of regression are 4x + 3y + 7 =0 and 2x + 5y = 4.
Identify the lines and hence, find the correlation coefficients between x and y. T+5=12

Examine if X = {(x, £)/2x; + x5 = 20, x; + 2% < 80, x; + %, < 50, x, x, > 0} is a convex set. 12

Find the optimal solution and the corresponding cost of transportation in the following transportation
problem: 10+2=12

D, D, D; D, Availability (a))
O, |19 (142311} 11
O, 15]16f12] 21| 13
0,30 25| 16| 39| 18
Requirement (b;) 6 10 11 15

Consider the following problem of assigning four operators to four machines. The assignment
costs in rupees are given below. Find the optimal cost of assignment. 12
Machines

Operators
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If the questions attempted are in excess of the prescribed number, only the questions attempted
Jirst up to the prescribed number shall be valued
and the remaining ones ignored,

Answer may be given either in English or in Bengali but all
answer must be in one and same language.

Group-A .
1. Answer any ten questions ) ' {4x10 =40)
a. How old and new species are delimited?
b. Explain the'terms ‘bee pasturage’ and ‘emergency queen’
¢. What do you understand by goodness of fit? i
d. What is meant by’ Ramsar’ site?
e. State Hutchinson’s proposition of niche concept .
f.  Elucidate the location and function of Organ of Bojanus and Green Gland
g State the location and function of Mehlis’s gland.
h. ‘Running birds cannot fly’- Justify.
i. What is RAM ventilation. Explain with example.
j» Petermine the systematic position of {i) Sea Fur (ii) Sea Horse
k. Explain the ‘concept of climax’ with reference to ecological succession.
. What is the difference between Deme and Cline?
Group-B
Answer any four questions
2. Distinguish between: ) . . (5X4=20)

a. Errantia and Sedentaria

b. Ductus Caroticus and Ductus Botali

c. Protostomia and Deuterostomia

d. Basic pattern of aortic arches between Reptiles and Mammals

3. Write short notes on the following: (5X4=20)
a. Affinities of Onychophora :
b. Potson apparatus of Snake
c. Bookgill
d. Ruminant stomach of Camel

4. Why is Paramaecium known as heterokaryotic animal? Give an account of ciliary movement in
Paramaecium. Discuss the role of microfibrils in Amoeboid locomotion (4+8+8=20).

5. Justify the inclusion of Balanoglossus under Non-Chordata as an independent phylum. State the
primitive characters of Limulus. State the salient features that distinguish Phylum Annelida from
other Non-Chordate Phyla. ‘ (8+4+8=20)

6. How does double respiration take place in the lung 6f pigeon? Discuss the evolutionary position
of Monotremata. . {10+10=20)

s
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7. Explain {10+10=20)
a. The phenomenon of eusociality in Termites. )
b. Polymorphism in Physalia
8. Discuss the structural modifications present in Cetacea to enable echolocation. Elucidate the
methods of sound production and reception in Chiroptera. {10+10=20)

Group-C
Answer any four questions

9. Distinguish between: (5%4=20)
a, Altruism and reciprocal altruism
b. Phenetic classification and cladistic classification
c. Panmictic and apomictic species
d. Ex-situ and in-situ conservation

1G. Write short notes on the following: . {5X4=20)
a. FAP
| b. Reproductive isolating mechanisms
} c. Keystone species
| d. Heavy metal toxicity

11. a. A test cross of monohybrid gray mouse to an albino strain results in 64 gray and 48 albino *
progenies. Test the goodness of fit of these data to a 1:1 ratio, using the Chi-square test (use 5%
level of significance and assume that for 1 degree of freedom, x%p00s= 3.84).

b. What are the properties of ‘t’- distribution? Differentiate between unpaired and paired ‘t’-
test. What do you mean by null hypothesis and alternative hypothesis? What is two-tailed t-test?

c. Explain how genetic diversity is related to phenetic diversity? (5+5+3+2+5=i0)

12. a. Discuss the role of Wildlife Protection Act, 1972 in the conservation of tigers.
b. Narrate the utility of remote sensing for promotion of sustainable diversity.
c. Differentiate with examples Acute and chronic toxicity in relation to water poltution.
d. ‘No two speci-es can co-exist if they occupy the same niche - explain with reasons.

{6+6+4+4=20)
13. “The operations of an ecosystem is consistent with the laws of thermodynamics” Justify.
Distinguish between race and species. What are sibling species? Why is recognition of kinship
important in social behavior of animals, (8+4+4+4=20)

14. Explain ‘) shaped and 'S’ shaped growth curves citing examples. What do you understand by
‘group properties’ of population? What is the difference between absolute growth rate and
specific growth rate? Explain the influence of carrying capacity of habit on the intrinsic rate of
population growth. {5+5+545=20}
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Answer may be given either in English or in Bengali but all
answer must be in one and same language.

Group-A
1. Answer any ten questions . ’ (4x10 =40)
a. Explain midblastula transition? _ - _
b. What is decidua basalis?
c. What is IS element?
d. Define insertion and replacement vector
e. Enumerate the role of “rho factor” in prokaryotic transcription.
f. What is hyperchromic shift in DNA?
g. What is scotopic vision?
h. Sta‘te the role of pyridoxal phosphate in transamination.
i. State the role of ATM and ATR in cell cycle check points
j- Bacteriophage is a beneficial virus-Justify
k. What is PKDL? Mention its symptorps.

|. What are oligophagus and polyphagus pest?

Group-B8
Answer any four questions
2. Distinguish between: (5X4=20)
a. R state and T state of haemoglobin

b. Complementation and recombinatién

P.T.O.
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d. Osmoregulator and Osmoconformer.

3. Write short notes on the following: (5X4=20)
a. Podocytes

b. Write short note on ADA-SCID and gene augmentation therapy

¢. Role of TMAG In osmoregulation

d. Saponification number

4. Describe the histology of typical graafian follicle in mammal with a labelled diagram. Write a note
on hormonal influences on insect diapause. Distinguish the mechanism of action of steroid

hormone and protein hormone. (10+5+5=20)

5. Explain the effects of pH and temperature on enzyme activity Digits of an EC number has specific
significance- justify the statement with example. What happens when [S] =Km and [5] > Km in
enzyme substrate reaction. Explain with examples of feedback inhibition and competitive

inhibition. {5+5+5+5=20)

6. Define insertion and repiacement vector,What is hypopolymer tailing in RDT{How does histone
acetylation control gene expression? Explain chimeric DNA and RNA editing. Briefly describe the

positive control of Lac Operon. (4+3+345+5= 20)

7. If the G-C content of a DNA molecule in 56% what are the percentages of four bases (A, T, G,and
€)? Explain dicentric bridge and paracentric inversion. “Sx! gene acts as a master regulator in

Drosophila sex determination process” — Justify. Describe briefly the process of capping, splicing,

and polyadenylation of hnRNA. . {5+5+5+5=20)

Group-C
Answer any four questions ,
8. Distinguish between: {5%4=20)
a. Dexiotropic cleavage and Laetropic cleavage

b. Gene frequency and genotype frequency

Contd...P3
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c. Hapten and ebitope

d. Breeding hapa and hatching hapa

9. Write short notes on the following: (5X4=20)
a. IVF

b. Mitochondrial bottle neck

¢. Role of Adjuvants in T Cell activation

d. Zoonosis

during the process., (5+5+10 =20)

11. Explain the role of migration affecting Hardy-Weinberg equilibrium. How would you calculate
heterozygosity of a population? lilustrate the xeric adaptation of camel for thermoregulation.

Expiain cryptic' colouration. Describe 3 technigue of fossi| dating, (5+3+5+4+3=20)

12. “Man can stand erect whiile anthropoid apes cannot”. Discuss the anatomical changes that oecur ‘

in man due to erect posture. (10)

schematic diagram to show different developmental stages of this parasite within the hepatocytes
and RBC, What is obstructive filariasis? Give a brief idea on the life cycle of the causative organism.

{5+5+5+5 =20)
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If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the p'rescribed number shall be valued and the remaining once ignored.

Answers may be given in the Santali language and ‘Ol Chiki’ Script.

SECTION—-A

1. DO bYLPA D2EAE 02PY 9P U2 (Answer all the questions) : 10x5 =50

(@) LOZONZA BOHILA D2RIEC 3G bd 9P U2!

(0) D292 DY D2RYE LIADOE LIS 822 822 ? TA.N0LP Loye0z 02pd) 24 U2 1

(@) 2.R9.0 LorazZk PILROZ 822 2U VLLHARY) ? 2V V2029 THLND.Y 02 9L
U2

(@) L2LZ0NIA DILDI P2oY0Z avehU DZEIAE WANAQ b9 22.cbd). N0Z 02ZP)
M)A Uzt

D) LACON3A THILA SH3ULAE PAL.EAS ‘2P 84072’ 87bLA N2EAE 222U 0222.6
GOE (22HE-2) ? KABOTAL0Z 2P U2}

2. DIWACS DAVED) (2) bYHPA N2ERYE 02PY) 2U U2 (Answer any two questions) : 25X2
=50

©) L2TON3A .32 ULKRI.R POWAEOA JZRAE CAGAU 8P U1

©) L2LODIA DOLI2 D2 GIVIL D dbY) bD U20NE-2 ? £V NRAE WANAQ bd

2P L2920y U2
(@) BDILA LADDE D2CE ADA bd WYD2eI02 UALHET JEP P Jz!
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(@) LIZONIA CASLA D2ERIIG HZHRU 2U 0HPYY oYY D2CUE GHZAGYHE bd 9P
uz! ,

SECTION-B

3. D209 LYLPA D2RAEG 02PY 9P U2 (Answer all questions) : 10X5 =50

(@) LAZODAA LIVW2E V2BAE 2T WANAQ 194 bA0Z 2P UZ!

(0) L2E02N37 IEANZ LIVW2E PAWAZOA D2 KLE.880 DAULY'SS UMD 26
2e2d ap U21

(@) ‘02U DAZOA’ D2RAG bA.WEA LYOKI) aP Laedd Ut

(® ‘w23 ¥232q’ P02 QZ" 20U OLROL) ? E9DY) D2GAE WI I’)?lQ bd 8D uz1

() ‘@93262 289e’ @8)(38)8 32 2R ‘9AZL’ WG JLRA0 2p (JZI

4. DIWAEZ DANERD (2) bYHPA N2EIE 02P) 9P UZ (Answer any two question) : 25X2
=50

(9) LAZODIAA PAGSLATN 2D DRNALAPA 1AABAR 2 UAPRA DAULAL Hod &6
'bOZRYIP PRRLD 202DV BHOSA' N2EAEG 282U 8P UK

(0) L2ZODAA LA'VW2L W2ARADOHRO Sé Z2DIEOE LodZE 0932 Lboad 26 2ezd
ap dz2i ‘

(G) L2NDSD) GIDLIDS ﬁ)?lEbb 'Hhanbd UaPdE’ w0202 GANVIAE ALIL bAWEA LD
2RUE UAS 02V-DAVS 2P UZ!

(@) LOR0OHAA LADWSE PAWAZOA D2 QUL LYWL LAUAD a6 2ezd ap uz2i
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If the questions attempted are in excess of the prescribed number, only the gquestions
attempted first up to the prescribed number shall be valued and the remaining once ignored.

Answers may be given in Santali Language and ‘Ol Chiki’ Script.
SECTION-A

1. PO D2 2¢U AOAE bHLPA LD ZRAE 02PY) 2U U2 (Answer ali question) : 10X5=50

(D) L2920 DAULL'DS ULHDUL 22 829 PA.CA? '¢2DIE 0AGHE I.2AVILA AR’

¥232Q 2 9P pz2e 02 LK) ? _

(0) VO LY IEI3W2’ DZ IL3WARY). €0 dby PZby02Z PRBRVU 7551 A2)(C]

LA D) UZE0ZR 2P ﬁ)bél‘e?ﬂ) ?

(@ “oNUEH D2 .07 DHEIPZ 0N'W2 bAED), 9N TOZ UANYE @sz 09rWe LYLD I
HEIZ 2L’ DG PO D2WY VAPZ 0Y'WZ bAEY)"- E29D) bA0WD ZCAE
OO2LO VHYEIAY 2!

(@) ‘079h 0’LYL’ GARIE D2 2L ‘8H’PIE’ G BHNAO 2P UZI

(D) ‘¥OGLID BOZ'PY GARIE I2RIG ALIP LOL €2 829 baELy) ? BHLNA.I0Z 2p

Uz

2. OBERD (2) bYLPA D2RAE 0ZP2 LOBVIELAZ PZLH0Z BP U2 25X2=50

(@) ‘DYIES NHPYE' IZOIWZ D2RIG U3 VOZILS AP LBLD U2t

(0) 029 LOZ.OAD LANTU LR 2 LLAL.S P2ED) ? TLHLHAY 02 2P LILd U2!
29 VATLOAEZ/O0R

(@ “0RULAU WDAZOA’ D2 ‘PAND). GILIR’ A6 222U 3P Uz

P.T.O.
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SECTION-B

3. J202 bbobA D2RIWE 02ZPY 9P U2 (Answer all the questions) : 10X5=50

@) ‘W92 LIUI2e QARADLLRY D2 TA. 8. KIS A6 222U 8P UZ!

(0) LONDSY) TIOLEISY bALLY 216 ‘LAZOYIAA BAILA & L2’ BE8P D2
BODLALIVNZS D2EDE WAUGD 2b2) D2LEE TSINZP AbYSE ? BP 2!

(@) LAZOTZA LAVN2e D2 "00PANTLO LAYWZe D2RAG USKS002 0ATAG-B) ?
GRUBKLOD) TROLISY LONZE 96 222D hZWHD boo2Z 9P U2

(3) 2IRARIL LENZE 0832 KHDAU BPTG UDIRE) NEP’ B.WEA D2 vasa
oD N2ZOIE USRS LHOU Bb8) D2be) 0TID AbANLE) 7 BP U

(D) 00RD N WAAU VLOSA F2RAE H210SA’ 8P U2

4. DBIVCED) (2) boLPA D2EAE 02P2) bEBBGLAE PZLA0Z 2P U2 ! 25X2=50

@) LIRD2Y GROLHISS bALbh 26 ‘FIP2 21.0Y" 9E93N2 D2LAE GYH b20SY) 2P
Uzt

©) ‘LAZODI WoP' (BREG DZRIAEG U2 HLINDE HILD 028 822 OYW'WZ LAED) ?
£E99) DSCAE 23D PZLH02Z 822 AU YLIEH ?

25 VALOYE / OR

(@) LTONIA LETTWZE WARTIDORY D2 ‘TIAAU VAP’ TACSAU N2LAE 282U
ap U2 |

(@) UBZ(BP WZUDSNBU 21 SOV 62 LADARY bA.WEA D2 bIP2LY) 289U
IZEUE 2 PACLAD LADA WBLD 2bYSY) 7
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first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali
but all answers must be in one and same language.

Answer any five questions

1. (a) Draw the shear force and bending moment diagrams for a simply supported beam with
overhang loaded as shown in figure below.

adT
u_ SR

[ ——

{b) The rigid link is supported by a pin at A, a steel wire BC having an unstretched length of 200 mm
and cross-sectional area of 22.5 mm” and a short aluminium block having an unloaded length of 50
mm and cross-sectional area of 40 mm” as shown in figure. If the link is subjected to the vertical load
shown, determine the rotation of the link about the pin A. Modulus of elasticity of steel, £, = 200
GPa and Modulus of elasticity of aluminium, £, = 70 GPa.

S _._H_,,.ﬁ*a{ 1 l
S——— ——
FOO mm 130 mm -—

450 N

130 mm

J S

—

SO mm

{c) Show that, in a general two-dimensional stress system
(i) Sum of normal stresses in any two mutually perpendicular directions is constant.
(i) Principal planes are planes of maximum normal stresses afso. -

20+10+10=40

P.T.0.
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{a) For the four-bar linkage in the position illustrated in figure below, a vertical load ‘P’ is acting at
point ‘E’ on the horizontal coupler link ‘3, {i.e., link is paralle! to the ‘X’-axis). The coupler link is
pinned to the vertical side links ‘2’ and ‘4’ at points ‘A’ and ‘B’. The links are made of a steel alloy
with a compressive Yield strength o,,= 410 MPa and a modulus of elasticity ‘E'= 207GPa. The side
links have hollow circular cross-sections with 50 mm outside diameters and 6.25 mm wall _
thicknesses. Assume that the value for the end-condition constant for both side iinks is ‘C’=1. The
known link lengths are ‘Rag’ = 2.4 m, ‘Raa” = 1.8 m, ‘Ryc’ = 1.5 m and Ry’ = 1.2 m. Determine (i) the
radii of gyration for links ‘2’ and “4’, (ii) the values of the sienderness ratios for links 2’ and ‘4’ and at
the point of tangency between Euler’s column formula and Johnson’s parabolic equation, (iii) the
critical loads for links ‘2" and ‘4’, and (iv) the maximum value of load ‘P* if the factors of safety
guarding against buckling for links 2’ and ‘4’ are both specified as N=2,

v’ ‘ P
A l@ ) L&
3 E
2 4
Q C
I.J
[o I & x
L

(b) Figure below shown is an indicator mechanism. The bell crank arm is pivoted at O and has mass
moment of inertia ‘. Find natura! frequency of the system.

‘ 30+10=40

3. (a)A 200 mm wira x 22 mm thick strip of metal is fed through a pair of powered rolls to reduce its

thickness to 18 mm in one pass. The rolls are of 500 mm diameter and rotating at 60 rpm. If the

coefficient of friction between the rolls and the work material is taken as 0.15, determine whether

or not the rolling operation is possible. If it is possible, calculate the roll force. Assume average flow
stress, ¢ as 150 MPa.

{b) A strip of brass 200 mm wide and 20 mm thick is rolled at room temperature to a thickness of 16
mm in a singie pass. The roll radius is 300 mm and the rolls rotate at 120 rpm. Taking the true stress
of brass in the unstrained condition as 200 MPa and in the strained condition as 300 MPa, Calculate
the roll force required. How much will be the torque on the roli? Also determine the power
requirement,

20+20=40

Contd...P3
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4. (a) Using an open-die forging operation, a solid cylindrical piece of stainless steel having 100 mm dia

x 72 mm height is reduced in height to 60 mm at room temperature. Assuming the coefficient of
friction as 0.22 and the fiow stress for this material at the required true strain as 1000 MPa,
calculate the forging force at the end of hammer stroke.

{b) A billet of metal 800 mm long x 150 mm diameter is to be extruded into a cylindrical component.
Direct extrusion process is to be used. If the estimated extrusion ratio is 4.0 and average flow stress
experienced by the metal during deformation is 100 MPa, calculate the true strain and the farce
necessary for the extrusion process. State any assumption made.

(c) A company that operates for 50 weeks in a year is concerned about its stocks of copper cable.
This costs Rs 240 a meter and there is a demand for 8,000 meters a week. Each replenishment costs
Rs 1,050 for administration and Rs 1,650 for delivery, while holding costs are estimated at 25 per
cent of value held a year. Assuming no shortages are allowed, what is the optimal inventory policy
for the company? How would this analysis differ if the company wanted to maximize its profits
rather than minimize cost? What is the gross profit if the company sells the cable for Rs 360 a
meter?

10+10+20=40

5. (a) State the effect of electrolyte concentration on metal removal rate in Electrochemical machining
process.

(b) For machining a metailic sheet in EDM, the charging capacitance is 15 microfarad and gap

voltage is 130 volts. Calculate the surface roughness value of the machined surface is K is considered
as4., | ™

{c) In a RC type pulse generator, the maximum charging voltage is 100 volts and charging
capacitance is 100 microfarad. Determine the sparking energy between the electrodes. "

(d) During EDM drilling process of a 15 mm diameter hole in 6 mm thickness plate, brass tool
electrode is used and kerosene dielectric was utilised. The resistance and capacitance in the
relaxation circuit used as 50 Q and 20 uF. The supply voltage given is 150 V and the discharge gap is
so maintained that discharge takes place at the condition of maximum power delivery to the
discharging circuit. Considering constant K to be 0.18, determine the volumetric material removal

rate and approximate cycle time.
10+6+6+18=40

6. (a) What would be the crystal structure of an alloy if the density of the alloy is 11270 Kg/m?, the
atomic weight is 184.4 g/mole and the radius of an atom is 0.146 nm.
{i)scC (i) FCC (iii) BCC
Explain the reason behind your choice.

(b} Th-e yield strength of a polycrystalline material increases from 115 MPa to 215 MPa ff a.verag.e
grain diameter decreases from 0.04 mm to 0.01 mm. find the yield strength of the material if grain

size number is ASTM 9. 20+20=40

P.T.0.
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{a) A crucible contains 1 Kg of an alloy of composition 90% Tin and 10% Lead at a temperature just
above the Eutectic Temperature. Calculate the amount of tin to be added to the crucible to
completely solidify the alloy without changing the system temperature. Pb-Sn phase diagram is

given below:
[Pbl 7% k..
100 80 60 40 20 0
327°C
3C0 - o
b
sy
2C0 A -
B
1C0 - -
0 I 1 1 ]
0 20 40 60 80 '100

(Sn) / % K.B.

* (b) Plot Fe-Fe;C phase diagram and determine the amount of different phases in SAE 1050 steel at
(i) Just above A3 Critical Temperature e

(ii) Just above Al Critical Temperature

{iii) Just below Al Critical Temperature

(iv) Room Temperature considering very slow cooling

(c) What is strain hardening? Give the reasons of strain hardening.

15+15+ 10=40
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Answer any five questions

T

- 14 :
N v ns o

\ Y (a) Atthe inlet to a certain nozzle, the enthalpy of the fluid passing is»3000 ki/kg and the velocity is
60 m/s. At the discharge end, the enthalpy is 2760 k)/kg. The noZzié is horizontal and there s
negligible heat loss from it. Find the velocity at the nozzle exit: If the inlet area is 0.1 m” and
specific volume at inlet is 0.187 m/kg, find the mass flow rate.'if'the specific volume at the
nozzle exit is 0.498 m*/kg, find the exit area of the nozzle.

{b) A heat engine is used to drive a heat pump The heat transfers from the heat engine and from
the heat pump are used to heat the water arcu!atmg through the radlators of a building. The
efficiency of the heat engine is' 27% and COP of the heat pump lS 4 Evaluate the ratio of the
heat transfer to the circulating water to the heat transfer the heat englne.

20+20=40

2. (a) With the help of the T-s and h-s diagrams, describe the- workmg pnnc:ple of a reheat Rankine
cycle. Define the steam rate and heat rate of a Rankme cvcle

(b} Consider a steam power plant aperating on the ndeal reheat Rankine cycle. Steam enters the
high-pressure turbine at 15 MPa and 600°C and is condensed in the condenser at a pressure of
0.1 MPa. If dryness fraction at the low-pressure turbine exit is not allowed to fall below 0.896,
estimate the pressure at which steam should be reheated. Also determine thermal efficiency of
the reheat Rankine cycle. Assume that the steam is reheated to the inlet temperature of the
high-pressure turbine. Steam table is allowed e

DEELY

R 10+30=40

3. (a) With a neat sketch and a T-s diagram describe operation of .an ideal Brayton cycle. Show that
the efficiency of an ideal Brayton cycle is a function of its pressureé ratio.

P.T.O.
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{b} In an air standard Brayton cycle, the compression ratio 16, and at the beginning of isentropic
compression, the temperature is 15°C and the pressure is 0.1 MPa. Heat is added until the
temperature at the end of the constant pressure process is 1480°C. Calculate the cut-off ratio,
the heat supplied per kg of air, the cycle efficiency and mean effective pressure.

15+25=40

4. {a) Derive the expression of heat transfer through uniform cross-sectional area fin assuming heat
loss from the fin-tip is negligible. Define fin efficiency and effectiveness.

(b) The aluminium square fins (0.5 mmx 0.5 mm) and 10-mm length are provided on a surface of a
semiconductor electronic device to carry 1 W of energy generated by the electronic device. The
temperature of the surface of the device should not exceed 80°C when the surrounding
temperature is 40°C. Neglecting the heat loss from the fin-tip, estimate the number of fins
required to carry out the above duty. It is given that the thermal conductivity of the fin material
is 200 W/m °C and the convective heat transfer coefficient is 15 w/m?* °C.

(c) An oil cooler for a large diesel engine is to cool engine.oil from 60°C to 45°C, using seawater at
an inlet temperature of 20°C with a temperature rise of 15°C. The design heat load is Q=140 kW
and the overall heat transfer coefficient is 80 W/m” K. Find the heat transfer surface area for
single pass counter flow and parallel flow arrangement. '

10+15+15=40

5.{a) Aninfinite plate is moved over a second plate on a layer of liquid as shown. For small gap width
d, we assume a linear velocity distribution in the liquid. The liquid velocity is 0.0065 g/cm.s and
its specific gravity is 0.88.

— /= 0.3 m/s

Determine:

(i) The absolute viscosity of the liquid in N.s/m”.

(it) The kinematic viscosity of the liquid in m®/s.

(i} The shear stress on the upper plate in N/m”.

(iv) The shear stress on the lower plate in Pa.

(v} The direction of each shear stress calculated in parts (i) and {iv).

Contd...P3
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{b) An inclined tube reservoir manometer is constructed as shown. Derive a general expression for
the liquid defiection, L in the inclined tube, due to the applied pressure difference, Ap: Also
obtain an exprassion for the manometer sensitivity.

Ap+
S

ke g s i e v o

20+20=40

6.{a) A hot air balloon (approximated as a sphere of diameter 15 m) is to lift a basket lcad of 2670 N.
To what temperature must the air be heated in order to achieve liftoff?

(b) Water flows under a sluice gate on a horizontal bed at the inlet to a flume. Upstream from the
gate, the water depth is 0.45 m and speed is negligible. At the vena contracta downstream
from the gate, the flow streamlines are straight and the depth is 50 mm. Determine the flow
speed downstream from the gate and discharge in cubic meter per second per meter of width.

20+20=40

7. (a) The basic design of a centrifugal pump has a2 dimensionless specific speed of 0.075 rev. The
blades are forward facing on the impeller and the outlet angie is 120° to the tangent, with an
impetler passage width at outlet being equai to cne-tenth of the diameter. The pump is to be
used to raise water through a vertical distance of 35 m at a flow rate of 0.04 m*/s. The suction
and delivery pipes are each of 150 mm diameters and have a combined length of 40 m with a
friction factor of 0.005. Other losses at pipe entry, exit, bends, etc. are three times the velocity
head in the pipes. If the blades occupy 6% of the circumferential area and the hydraulic
efficiency (neglecting slip) is 76 % , what must be the diameter of the pump impeller.

{b) A power station supplies the following loads to the customers:
R
16-20 1ngg.lnza+

0 fso |60

[Tlmeln hours }06 JGIO : |'10'-12 I.iz-lﬁ .
60

LoadeW 30 |70

i) Estimate the load factor of the plant.
it) What is the load factor of a standby equipment of 30 MW capacity if it takes up all loads
above 70 MW? What is its use factor?

| 20+20=40

o
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Group-A

Answer any three questions.

1. a. Describe the layered structufe of Earth with descriptions of chemical properties and
physical properties in terms of density, temperature and pressure. 20

b. What are the heat sources in the interior of the earth? Write short notes on each. Write
a very brief account on earth’s heat flow. What is geothermal gradient? Why does the
geothermal gradient vary? What is negative geothermal gradient? 5+5+2+6+2=20

2. a. Define strain. Define longitudinal, volume and shear strain. Why and liow the strain
ellipsoid is conceived? Define ‘lines of no finite strain’ and *plain strain’. What do the
prolate and oblate strain ellipsoids indicate? Explain with necessary sketches and
graphical representations. 2+6+4+4+4=20

b. What is a shear zone? Define, with suitable sketches, left lateral and right lateral
shear. Classify mylonites with a brief description of texture of each class. Describe
with sketches two different indicators of sense of shear. 1+4+9+6=20

Lol
-]

Define and describe with neat sketches: structure of passive continental margins
and continental rifis. 10x2=20

b. (i) Write the principle of radiometric age estimation of rocks. Write and explain the
age equation. Why is Rb-Sr method used for determination of ages of old igneous and
metamorphic rocks and also of Lunar rock samples? ‘ 86

(ii) What are the reasons behind the separation of (A) Archéen and Proterozoic Eons,
(B) Palaeozoic and Mesozoic Eras. _ 6

4. a. Write a pote op evolution of Equidae. Describe with neat sketch(esj the hard part
morphology of cephalopoda. 10+10=20

b. Draw a vertical section of distribution of groundwater and give a geological
description of it. Describe in brief two methods of groundwater recharge.  10+10=20

5. a. Describe, with labelled sketches, _t:our different types of unconformities. 20

b. Write notes on (i) Seismic zones of India, (ii) Cretaceous-Tertiary Boundary. 20

P.T.O.
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Group B

Answer any two questions

. What are systematic joints and joint systems; define with explanatory sketches.

Describe the features present on a joint surface. Draw joint superpositions /
intersection patterns to show younger and older joints in an area with more than one
joint set. 4+10+6=20

. Classify schistosity/rock cleavage. Draw sketches of each class. 20

. Write in detail the engineering classification of intact rocks. Describe the geological

investigations carried out before construction of a tunnel. - - 10+10=20

. Write in brief the history of formation of the Himalayan Mountain Belt since break-up

of India from Gondwanaland to the present. ' 20

a. Write a detailed description of natural processes of presérvatiqn of plants and animals

as fossils. } . 20

. Describe the lithostratigraphic succession and tectenic setting of the Bengél basin.
20
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GEOLOGY

PAPER-II

Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers
must be in one and same language.

Group-A

Answer any three questions,

1. Answer any four questions

a) Define mineral and crystal? Are all mineral crystals? Justify your answer. What are

the relations between lengths of crystallographic axes and angles between them in
different crystal systems?

5+5=10
b) Describe morphology of any four types of intrusive igneous bodies. 2.5x4=10
¢) What do'you mean by CIPW norm? What are the bases of CIPW norm calculation?
Describe in brief the use of norm. What atre the disadvantages of CIPW norm?

1+3+442=10
d) What is a Tsunami? Describe, with a self-explanatory sketch, how does submarine

faulting create a Tsunami? How does the character of Tsunami wave changes from
ocean interior to the coast.

1+5+4=10

¢) Describe, in brief, the processes of petroleum aceumulation at structural traps. 10

2. a) Define (i) crystal form, (ii) crystal zone and (iii) crystal class with neat labelled sketches.
Define ‘Normal class’ of crystal system. Describe, with a sketch, the general form of the
normal class of Tetragonal system. Show, in a stereographic projection {hand-drawn,

unmeasured projection),-plots of the faces of this form and also the symmetry elements
involved,

9+1+6+4=20

b) State and explain the Pauling’s rules. Use sketches wherever necessary, 20

3. @) (i) Describe a typical facies association of barrier bar sediments. Explain how the
facies members of this association indicates the geomorphological set up of the basin,

nature of transporting agency(ies) and changes in energy conditions during deposition.

20
b) Define roundness and sphericity of clasts and sorting of clastic sediments. How do
these help in interpretation of the maturity of the sediment? Write how the mineralogy
of the clasts helps to interpret the nature of provenance. 3+7+10=20

P.T.O.
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4. a) Give a detailed account of Barrovian metamorphism of pelitic rocks in the Chlorite
and Biotite zones. ~ 20

b) What are the physical and geological conditions of rock melting and formation of
magma? Describe how magma from a single source is diversified to give-. different
types of rock. ' . . 10+10=20

5. a) Write very brief accounts of mineral/ore present in the deposxt morphology and
occurrence and origin of two important types of hydrothermal dep051t 20

b) What are the bases of grading of coking and non-coking coals? How are coals
classified in Indian Standard Classification? Write a short note on mode of
occurrences of diamond deposits in India. 2+10+8=20

Group-B
Answer any two questions

6. a) What are different types of landslides? Give a geological description of each in brief,
Write a note on measures practised for protection of hill-slopes and mitigation of
landslide related hazards. 2+8+10=20

b) How does mining activities pollute the soil and atmosphere‘? Describe the processes of
industrial and nuclear waste disposal? . - §+12=20

7. a) Draw a neat labelled representation of the Diopside (Di)-Anorthite (An) system.
Describe the crystallisation behaviour of an initial melt of Composition DiyAngs.
Describe the petrogenetic significance of the system. 6+6+8=20

b) What is metasomatism? Write a note on the roles of agents of metasomatism. What ’
are the two main types of mantle metasomatism? Give one examples of each types?

2+1 0+6+2=20

8. a) Write notes on description of morphology and origin of four important types of ﬂuv1a1 :
landforms. 20

b) Compare between alluvial fan and estuarine delta in terms of sediment tyiJE, sediment

sequence, sedimentary structures and energy conditions of sedimentation. 20
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Time Allowed — 3 Hours Full Marks — 200

If the guestions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shail be valued
and the remaining ones ignored.

Answer may be written either in English or in Bengali
but all answer must be in one and the same language.

All notations / symbols have their usual meaniﬁgs, unless otherwise specified.
Group-A
Answer any Four questions . 32x4 7128

1.. a) Assuming all members of the truss shown below to be pin joined. calculate forces in
all members. 20

121 12t

\ / \ o
cre——t A i N ,‘
D E F G H
~ kY]
A _ : ~. B
/l
L e

b - E@AM =24 M o

b) Generate the stiffness matrix for the frame corresponding to Three degree of freedom
(1,2,3 ) in the below figure. N )

__%a b \) 1

Canstant
AE, El

1
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a) ) What are the assumptions in Euler’s theory of long columns. ----=+=s====---- 5
ii)Write with expressions — the definition of and comparison of Modulus of Elasticity

and Modulus of Rigidity? ===~ 7

b) Calculate and draw the Bending Moment and Shear Force Diagramwith values and

sign conventions. ------=--- 20
10 kN

5 F

2m = 2m |

3

a) Define Permeability of Soil. What are the factors on which Permeability depend upon.

What is the co-efficient of Permeability? cemeem 44444
b) Describe Mohr’s Circle and Coulomb’s Law with expression. Draw and describe the

required steps to be followed. L e 10 +10
a) Describe in detail, the difference between ‘Working Stress Method® of design and

* imit state method’ of design. Explain if there is any Economic advantage between the
two, then What and How? T g+4= 12 -

b) A Column of 9.0m. effective length has to support an Axial Load of 1200kN. Design
the Column consisting of Two Channel Sections placed back to back at a suitable
spacing and connected through a diagonal lacing system. Consider, f.=250N/ mm?

')

\/\

l-——150 mm —=—150 mm

180 kKN

-~ -~

Contd...P3
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5. a) A reinforced concrete wall of 175mm. thickness and 3.2m. Effective Height is needed
to withstand a compressive Load of 1000kN/m. Design the wall using M15 grade
Concrete and Mild steel reinforcement -----------==-=-~=-=----=-= 8

b) Design a rectangular beam for an effective sirripl.y supported span of 6.0m. The
superimposed load is 80kN /m. Size of the beam is limited to 300mm x 700mm.
overall. Use M20 Concrete and Fe415 grade Steel. --- S 12

c) A reinforced concrete beam of rectangular section 550mm. wide and overall depth of
750 mm. It is subjected to an ultimate bending moment of 1500 kN-m and ultimate
Twisting Moment of S0kN-m. M15 Grade concrete and Fe415 grade steel are used.
The beam is provided with 3-20mm¢. bars as main reinforcement at the bottom.

For the beam in question, determine the transverse reinforcement required. if it
carries. In addition, an ultimate shear force of 130kN. Use relevant 1S code of
Provisions. ------ 12 ' _

6, a) Describe various methods, how Bearing Capacity of Soil is determind. Also mention
how Pile capacity is determined. S 6+6=12

b) A capillary permeability test was conducted in two stages under a head of 600mm.and
1800mm. respectively, at the entry end. In the first stage, the wetted surface moved from
; ' 15mm. to.70mm in 7 minutes. In the Second stage, it advanced from 70mm. to 185mm.
in 24 minutes. The degree of saturation at the end of the test was 85% and the Porosity
was 35%. Determine the capillary head and Coefficient of Permeability. ------------- 10

¢) For a retaining wall shown in figure below, determine the lateral earth force at rest per
unit length of wall. Also determine the location of resultant force and also draw the

pressure distribution Diagram. ---------------- 10
-
/"'/
Al ] =16.5 kN / m?

Y
28m @ =307
c'=0

Ground Water Table
=7 :

RN

\

Yom = 19.3 kKN / m?
25m @ = 307
c'=0

"

AVIRY

“

o]

P.T.O.
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Group-B

Answer any Four questions 18x4=72

7. a) What is the definition of ‘Consolidation®? Write difference between Compaction and
~ LConsolidation. = (2+4)
b) In a Plate bearing test on pure clayey soil failure occurred at aload of 12.2 tonnes. The
size of the plate was 450mm. x 450mm. and the test was done at the depth of 1.0m. below
ground level. Find out the ultimate bearing capacity for a 1.5m. wide continuous wal!
footing with its base at a depthof 2.0m. below the ground level. The unit weight of clay
may be taken as 1.9 gm /cc and N = 5.7 and Ng =1 and N.= 0.----------- 12

8. a) What is the difference between a Truss member and a Beam member. Describe in brief
the steps of a Built -Up Steel Plate Girder Design. - (2+4)
b) A 12mm. thick bracket plate is connected to a column flange as in the figure and
transmit a Load of 80kN. Design a suitable Shop Weld connection as per the figure.
Permissible stress in the weld are: In Bending - 15.45 kN / cm?; In shear — 10.05 kN /

cm® e 12

9. A hall 6.0m x 24 m. is to be covered with a RCC Slab and beam system. Beams are
located at 4.0m. 1ntervals and supported on 350mm thick walls alround. Live load on the
roofis 2 kN / m? and floor finish is 0.2 kN / m?,

Using working stress method of demgn and adopting M15 Glade concrete 'md mild steel

- reinforcement, design the slab in the end panel only. -------m-me-mcimmemmc e 18
e 24.0m |

S LSS L L L L L LS L ’///

T _

S

vl

6.0m L

/1 g

A L

S e

Y S T T T

l=—4.0 m—f=-4.0 m——t—4.0 m—4=—4.0 m—}=—4.0 m—f=-—4.0 m—

10. a) Describe Mohr’s theorem. Write in brief basics of Matrix method of Analysis. -4-+4

Ao

Contd...P 5
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b) A cantilever beam of dimension 200mm. wide 250mm. deep projects 2.0 m. out of a
wall and in carrying a point Joad of 80 kN at the free end as shown in figure below. Find
the Slope and Deflection of the Cantilever at the free end. Consider E = 210 GPa.----10

S0 KN |

=

N =2 rm —

11. a) State Castigliano’s two theorems. ' — U S

b) A Continuous beam is loaded as shown in Fig. below. Analyze the beam by the
method of moment distribution and draw Bending Moment and Shear Force diagram.

-------- 12
ﬁ:l
SkN 10kN 20kN ;—2kN/m
' /

B , .

I A\ . I T TN TN T TN T Y T T T T Ty l:‘ C
'f';g/ v
I 2n } tm———1m 3 - 5m -

At
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Time Allowed — 3 Hours Full Marks — 200

If the questions attempted are in excess of the prescribed number, only the questions

attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

Answer may be given either in English or in Bengali
but all answer must be in one and the same language.

All notations / symbols have their usual meanings, unless otherwise specified.

GROUP-A
Answer any Four questions N xd =
. 7912 _coN 4TA1
\5_0/ ﬁ-«@x\f/:
7
1.‘2
TN
o~ L.
(30} 13-17-19 =~ 8-13-19 3
0 = ~—(100
. 4 -
A\ = e
e
/"‘%"/
r-8-11 j@} 4-6-9 ~(90)

In the given Network, the optimistic, the most likely and the pessimistic time
estimates are given for each activitie. If 10 and 100 are the START and the END
events respectively, find the Critical path through the Network.  ----- 16

b) Explain under what condition, Non — destructive Tests of Concrete structure

become necessary. Mention at least Five types of NDT and their procedures including

the parameters obtained from those tests, ... 16
. &) What is Chain Survey? When Chain Survey is Preferred ? = . 4
b) Inaclosed traverse ABC, following readings are taken ... 8
Line ) Fore Bearing Back Bearing
AB 120 201"
BC 101" 11787 o
CA . 278" 50°

c) A levelling staff is held vertical at a distance of 100 m. and 300 m. from the axis ofa

Tacheometer and the staff intercept for the horizontal si ght are 0.99m and 3.00m.
respectively. Find the Constant of the Instrument. \
The instrument set up at a station A and the staff held vertical at Point B. With the

telescope inclined at a depression angle 10°to horizontal. the reading on the stafis are

2.67m.. 1.835m. 1.0m. Calculate the RL of B and its horizontal distance from A,

Given — Height of Instrument = 1.42m. and RL of A = 450.5m. comemeeee (74 7)

d) What is Remote Sensing. Briefly explain the components of a remote sensing system.-- 6

P.T.O.
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Explain why width of Roads in Horizontal Curves require Widening ~ -----— 6
Define Traffic Volume and Establish the expression for Traffic Density. Establish the
expression for Traffic Capacity of Roadway. ' . 6+5
Describe various types of Traffic Signals and their App_licatio‘ﬁs .................. g

Draw a sketch for Cross Section of a Highway, mentioning and defining various Layers
of Construction. ' S 7
a)Define: ~ mo-eememmemomssmesmmooosssmoomesssmomeees 6

i) Direct Run — off
ii) Rainfall Excess

- jii)  Effective Rainfall

b)

Describe various types of reservoirs. Find out expression for reservoir capacity by

various methods. L e 6 ‘

e) An irrigation channel is to carry a full supply discharge of 30 cubic meter per second
at a velocity of 1.7 m/sec. The side slopes are to be | Horizontal : | Vertical. The
ratio of full supply depth to bed width is to be 1: 6. Assuming-the Manning’s ‘n’ as
0.018, the full supply depth, bed width and bed slope of the channel, ----------- 10

f) A 200 mm. diameter well fully penetrates a confined Aquifer of 30m. depth. For
pumpage of 35 litres / second, the steady drawdown at 100 m. and 300 m. distance
from the well are observed as 3.2 m. and 2.5 m. respectively. Estimate the co-efficient

of Permeability in m / day and transmissibility of the aquifer in m?/ day. ------ 10
'

a) Describe types of undesirable organisms found out in consumptive water, causing
infections to Human and are harmful. - -6

" b) Mention various impurities found in untreated naturally resourced water. Also

mention their effect, if consumed, -+----------==-===m--cemmmmmomms 6
c) Describe the commonly employed water treatment methods. Also elaborate each

* process. S 10

d) Design a rectangular sedimentation tank to remove spherical particles of size equal to
and greater than 50 pm (micro meter) with a specific gravity of 2.3 from 100MLD (
Million litres per day) of turbid water, Also determine the detention time of the tank.--10

Assume;

i) Stoke’s Law of sedimentation is applicable

i) Length to width ratio is 3:1 forn the tank

iii) - Depth of Tank is 3.0m. -

iv)  Kinemetic Viscosity of water is 1.01 x 10 m*/sec

Contd...P3
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6. a) What is an ‘ELECTRO STATIC PRECIPITATOR’? Where it is used? -------- 6

b) Explain various sources of Noise Pollution generation and also mention the mitigation
procedures ----=-m=-m=v-em-- 8 '

c)Describe methods of Remote Sensing. What are the important usage of Remote Sensing
— Write an overview of GPS system -------10

d)Est1mate the basic capacity of a traffic lane at a speed of 60kmph and assume the
following e 8

i) All vehicles are of average length of 6.1m.

i) Average reaction time is 2.5 sec.

ity  Co-efficient of longitudinal friction is 0.35.

iv) There is no Gradient.

GROUP - B
Answer any Two questions 36x2=72

7. a) Mention the important steps (At least Five) involved in optlrmzatlon of Cost in a

project 6

b) Explain the importance and frequency of updating in completion of a project — (5+5)

. c) 20 kgs. Of Coarse aggregate were taken for sieve analysis. Weight retained op

80mm. 40mm., 20mm., 10mm., 4.75mm. sieves are 1, 5,10,12 and Skgs respectively.
Find the Fineness Modulus. ----------m-meeooo- 10

d) Write short notes on------ ‘----5%x2 =10
i) Rapid Hardening Cement

i) Low Heat Cement

8. a) Classify the solid wastes, including suitable example for each of them  -------- 10

b) Explain difﬁ?rent methods of disposal of above category of solid wagte —------ 10

¢} What do you understand by Air Pollution. Describe the effects of Air Pollution on
Human, Plant and materials - 10

d) Name different methods for removal of temporary and Permanent hardness of water — &

P.T.O.

o
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9, a) What are the various method of doing Theodolite Traversing ------------------- 6

b) Define Contour, Contour interval. Discuss various factors affecting the choice ot contour

INtervals —----memmmmmmmmm oo 4+6

¢) Define:  smeemememmeeeeee- 3x2 =6-
i) Water bound Macadam (WBM)

i)Super Elevation

d) Derive the relation between Super Elevation and speed of Vehicle on Horizontal Curve

...... Bl
e) Design the rate of Super elevation from a horizontal curve of a radius 66m. and speed of
120 km / Hr. —====-===-===-- 8
10 a) What is the difference between PERT and CPM ---------mceneveee g
X b) What is Float? Explain different type of Floats --------=-=-nsnven-v- 8
¢) Describe various types of Dams —--------=--mmnmmmmmsmocmmmonnne oo 8

d) Write a short note on Consumptive use of water. Enumerate the assumptions made
in Lacy’s theory of Canal design -==<--s=acascmmmmcmccacmccannas {5+ 7)=12
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SECTION-D
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1.

S

The Mughal Empire was founded by Babur, a2 Timurid prince and ruler from Central
Asia. Babur was a direct descendant of the Timurid Emperor Tamerlane on his father's
side, and the Mongol ruler Genghis Khan on his mother's side. He established himself in
Kabul and then pushed steadily southward into India from Afghanistan through the
Khyber Pass. Babur's forces occupied much of northern India after his victory at Panipat
in 1526. The instability of the empire became evident under his son, Humayun, who was
driven into-exile in Persia by rebels. Humayun's exile in Persia established dlplo_rnatlc ties
between the Safavid and Mughal Courts and led to increasing ‘West Asian cultural
influence in the Mughal dynasty.

‘Uthman bin ‘Affan (R.A.) was the third Rashidun caliph, who ruled for twelve years, the
longest of all Rashidun caliphs, and during his reign, the Rashidun Caliphate reached its
greatest extent. He is known for having ordered the compilation of the first standard
version of the Holy Quran.

“Uthman (R.A.) was an affluent merchant of Makkah Following his conversion to Islam,
he became a prominent companion of the Prophet Muhammad (PBUH). Though, Uthman
(R.A.) didn't participate in the early Muslim battles, he extensively contributed his wealth
in support of the Muslims. After Muhammad's (PBUH) death in 632, ‘Uthman served as
a close aide to the first and second caliphs Abu Bakr and Umar (R.A). Under ‘Uthman's
(R.A.) leadership, the entire Persia came under the Muslim rule. He conquests into Iran,
Afghanistan and Armenia too. -

The new National Education Policy 2020 introduced by the central government is
expected to bring the changes to education in India. The policy approved by the Cabinet
of India on 29 July 2020, outlines the vision of India's new education system. The policy
is a comprehensive framework for elementary education to higher education as well as
vocational training in both rural and urban India. The policy aims to transform India's
education system by 2021.The National Education Policy has emphasized on the use of

P.T.0.
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mother tongue or local language as the medium of instruction till Class 5 while,
recommending its continuance till Class 8 and beyond

|
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only the questions attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

| SECTION-A .
' . L al jaanll
30X5-150 . I A e Lk o el
Jeaddl Slall 0dn oy "oplt Olges eidi” 1
el 3 A e o S oA T sal 2
ool et 3 Al oY ey e LT3
el @l oY) 3 Slalgul y Olnx s Ol Sl e ST 4
gl Ol ) (3 @S Gbg7 Ablas 2365
et el 3 ileg ) gl i s e LSTL6
@ AN G gl oo ks 2367
] gl il 3 Wiy ol il e sl .8

SECTION-B
10 rdas g I S e oy 1
sl Y1 e Lmls | sl b Sy el él
sV ins din s 0 0wl LI sl

P-Tlol '




10

CSM(O)/ARA/22

RTIPR- WP s.:..g_.)LrT S8

S 3 o L Sy

03y  alg> T C.J_,.ai!

N il sl LS, b

ot T gyt Sl 0dd CanneiBl Ailne (61 0.2

Jhis. Zag6 o) o o3

iZ f5d ut.J\ oLLF- dtf

A 3 [ 34 fo}o -
Jids ool MY o

Hidlas gl 2o g B33

154 & o 5 Xe Job

Juls 6 8 Gslas

s e f 1 S

J’ujm G Sals LA s

Lidia dladl §40aF a5 13

&Qﬂ;sﬂjés';;’j‘é}' wtloggau\.dif_“’"uj'

15 Bty Sl 3 g Bl 8.5
) B S e sgnill OIS el gl a3 e TuS7 clize W) 017130
o S 8 Y O T ehize] OO 3 roll o o gy Al JLYL
U Flall Wl oy Sl gn Ul gl GBS 5 058y 5 Olasdl 5 ez
Byl @dnS” el o el cazBly Bl e U e B35 ot u@b
Gl b 3 BB b e GO G S 5 e 5 Sl cuipisly Oy
Jl- st el olael g o s g il ST b Wilal o8 g L

_ a2 B3 Slads s Ohyanl) 3y300 LT UL Ollalily 2glh

15 gl Lgaddhg Bylalt (K 4
gy oblssng o)S3ly OLIYI Ciblye Jot o LYl el JISET Ui Y
S ezt Ogisll mll ) platld =1 ) sl o 5 (g0 2SI LA B

CONTD. P/3




-3- CSM(O)/ARA-I/22

iy Bl ool dap. 57 sl s of oS0 Y Le ntl) 3l ol
ST o Wgaz 04 Wl odg puld Blathy Byl Al A 2B ¢ 2Ry
o Slppliy Oless Ugs dgbiy jpanlly gbUll Ml p s éb Sy !
O] e oy A6 L Lgzey a8 eyl 3 I e el iy cisnlly ypuanl

| Sl e oS g Ll Bgealt g 2l s o




ﬁ—

.o e e - o PALL- T T P ST T ,
‘ PAPER-1

Time Allowed : 3 Hours ' . Full Marks : 200

if the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued and
the remaining ones ignored.
Candidates may use Devnagari or Roman or Bengali Script in their Answérs: ==+ .
quotations or expressions in Pali.

Group- A
1. Write a note on the various stages of Indo Aryan Languages. 12
2. Pali is considered as an M.LA. language- Explain the statement stating the features of Pali, 20
3. Explain any three of the following phonetic tendencies in Pali with apt examples: - 6x3 =18
a) Palatalization, b) Syncope, c) Analogy, d) Prothesis, ¢) Anaptyxis.

Group- B

4, What is Samdsa? Write a note on the different types of Samasas in Pali. 18 '
| 5. Explain the formation of either Gerund or Past Participles in Pali. 12
6. a) Decline either ‘bhikkhu’ or ‘phala’ in Nominative and Accusative forms 6
| b) Conjugate either ‘Vdis® or \/l\J/ad’ in the Sattami. . 6
| c) Write any two sentences in Pali showing the use of Indeclinables. - *4x2=8

H

Group- C

7. Translate into English either of the following verses adding grammatical notes on the words
underlined. [0+4=14

a) “na hi verena verdni sammantidha kudacanam /

averena ca sammanti esa dhammo sanantano /™
b) “sekho pathavim vijessati yamalokatica imam sadevakamm /
sekho dhammapadam sudesitam kusalo pupphamiva pacessati //”

8. Translate into English either of the following verses adding grammatical notes on the words
underlined. 10+4=14

a) “dve me bhikkhave anta pabbajitena na sevitabba. katame dve? yo ciyam kiimesu : ’
kamasukhallikanuyogo hino gammo pothujjaniko anariyo anattha-sambhito, yo cdyam atta-
kilamathanuyogo dukkho anariyo anattha- samhito.”

b) “Bhagava tattha agafichi, sfsam mayham pargmasi, bihdya mam gahetvana samgharamam
pavesayl, svakkhato Bhagavatd dhammo, dhammam namassami” ’
9. Translate into Pali any ene of the following passages: ' 22

a} Then the Buddha stayed in Nigrodharama in the vicinity of the city Kapilavatthu. Havmg gone to
Nigrodhérima the monks saw the Buddha and paid homage (to him). The Buddha expounded the
doctrine for getting rid of lust, anger and delusion.
b) We sce visible forms with eyes, hear sounds with ears, and smell odours.with nose. Let the girls
go with their brothers to the city to see the Buddha. They gave ear to hear the teaching of the
Buddha.

Group- D

10. Write an essay in Pali on any one of the following: : 50
a) Ariyo atthangiko maggo, b) Tipitaka, c) Bodhisattva
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quotations or expressions in Pali.

Group- A

Answer question No.5 and any two from the rest.

1. Define Paficanikaya. Write note on any one of the Nikiyas. 30

2. Discuss about the life and works of Buddhadatta, 30

3. Write a note on the causes of the rise and spread of Buddhism, - 30

4. Write a note on the causes and ‘the impact of the Second Buddhist Council. 30
10x4=40

5. Write short notes on any four of the following: . )
a) Khandhaka, b) Milindapaiiha, ¢) Visuddhimagga, d) Kusindra, e) Pasenadi, f) Yogacara

Group- B

Attempt all questions. Answers in this group should be in Pali.
6. a) Summarise the content of either the Padhana Sutta or the Citta Vagga. 30
b) Write a note on Milinda or “atthagarudhamma’. 30
7. a) Write a note on the authorship of Vuttodaya and Subodhalankara, - 20
b) Explain with suitable examples any two of the following: ' 10x2=20
Cittapada, Vamsatthd, Abbhutopama, Dhammohinopama






