Undergraduate Examination, 2023
Semester ~ 11
Tagore Studies
(For Regular and Back Candidates)

Time: 3 Hours Full Marks: 40
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Undergraduate Examination, 2023
Semester-11
Tagore Studics .
(For Regular and Back candidates)

Full Marks: 49
Time: 3 Hours ’

e estions.
Marks on the right-hand margin are indicative of the values of the qu

Question Number 10 is compulsory. Answer any three (3) from the r.est.  move the young Tagiie as
1. Write how the two experiences of witnessing scenes of a sunrise and a sunse .

10
described in “Morning Songs”. "
2. Describe how the speiker’sgfeelings for the earth are expressed in the excerpt “The Earth k . 10
- “India knew this mystery of union.” Which mystery is referred to here? What, according to ‘Tagore, are the
differences of nature between ‘European civilisation’ and ‘Indian civilisation’? i
4.  Write in your own words Tagore’s views on the ideal teacher and the ideal student in “Asrama Education”. 10
5. What are the proposals discussed in “The Diffusion of Education” for the correct ‘diffusion’ of education? C
6. Discuss, following “Education for Rural India”, Tagore’s views on the causes behind the miserable conditiom.,
the village society in Bengal and how to redress the problems. 10
7.

«... a perfect, synthesized and compact image of those who are worthy of our reverence comes to live for ever.”
Write how, in “Mohandas Karamchand Gandhi” — the text included in your syllabus — Tagore’s this feeling
about Gandhiji is established.

10
8. “Besides the relations of need and knowledge there exists still another relation between man and the world.”

Analyse Tagore’s views on this ‘another relation” as discussed in your text, “The Creator of Forms”.

10

9. “... the very purpose of music is to express feeling.” Discuss how Tagore presents his thesis on the mutual
relationship between this ‘feeling’ and ‘music’ in your text “Music and Feeling”. 10

10. Answer any fen (10) questions: ' 10x1=10

a) What is the next line of the poem comprising the sequence, “I know not how of a sudden my heart flung open
its doors”, part of which is quoted in “Morning Songs”?

b) “We see this principle of unification and assimilation at work not only in her social institutions but also in her
religious ideals.” Write the name of the text in your syllabus from which this comment is taken.

c) “W.e are no.t delighted on looking at a kerosene can but we are pleased to see an earthen pot of water.” From
which text is the sentence taken?

d) “... ifthey came to look upon him as one of those pre-historic mammoths. ..

ey ...

” Who is referred to h ‘him’?
under the shroud of darkness stand out the villages, here and there e

. . - like islands i icker
gloom.” From which prose piece included in your syllabus is the sentence ta saveloped:inie i l( ’

ken?
f) “The all-round perfection of knowledge for the people throu

S : gh education j
the scope of our imagination.” Which text in your syllabus contains this obg

g) Name the book from which the text included in your syllabus,
h) “It was just as well, therefore, that it had not been given to

n their mother tongue falls outside
ervation? "

uTl L I
e Creator of Forms,” is taken,

me to see hj i
events.” Who is referred to here as ‘him’? him amid the dust and haze of current
i)  “Please don’t get up; please don’t. Who knows where i
) ’ g you will tumb] . :
from which the sentence is taken. ¢ down.” Name the text in your syllabus
J)  “... And you look to me to suggest a remedy?”

Who are referred to h
. et e
k) In which year was the prose excerpt “The Earth” written? €as “you’?

1) “Even the walls of the adjoining house seemed to
in Jorasanko or Sudder Street?

About whom does Tagore use the epithet —

n) “Conquer anger by compassion.” Whose ¢

o)

grow beautify],» ; . :
ul.” Is this €Xperience related to Taaore’s hous®
g :
m)

man of auspicious birth?
) omment is this?
A daughter of the gods though I am, [ do not have the powers of a god,” Wi
£ . 10 is this >0

—_—




Undergraduate Examination, 2023
Semester-11
Tagore Studics
(For Regular and Back candidates)

Time: 3 Hours Full Marks: 40
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B.Sc. (Hons.) Semester -l examination’2023

Subject -Physics (Generic)

Y

Paper- GEC-2(Electricity & Magnetism)
F.M.-40 Time: three Hours

Questions are of value as indicated in the margin
Answer any four questions given below.

1. a) State Stokes’s Theorem.

b) What is divergence of a vector? Prove that, div. ((pff) = I?(p./f - cp(l? .Aq) and
hence calculate the value of div. (7 /). '

¢) Prove that, Curl (@ x7) =2d , where 7 is a position vector and d is a constant
vector.

dIfr=xi+tyj+z k, prove that div. # =3 1+(142+2) +2+42

2. a) State and Prove Gauss’s law in electrostatics and use it to calculate the electric
field at any point inside and outside of a uniformly charged sphere of radius R
having the total charge q and graphically represent the variation of electric field.

b) If the electric field of a point charge were proportional to 1/ instead of l/rz,
would Gauss’s law still be valid? Justify your answer.

¢) What do you mean by equipotential surface? For such a surface prove that the
electric field E is normal to the surface at any point. (2+2+1) +2+(1+2)

3. a) What is an electric dfpole? A system of two charges, ga =2.5 x 10”'C and gs = -
2.5 x 107C located at A(0,0,15cm) and B (0, 0, -15cm) respectively. What is the
magnitude and direction of the dipole moment of the system?

b) Calculate the electric field at an axial point of an electric dipole and show that
- the electric field due to short dipole at large distance is proportional to .1/

¢) What is a parallel plate capacitor? Calculate the capacitance of a paralle! plat
capacitor having area of each plate A separated by a distance d aﬁd explain fvh (:
would happen if a’dielectric material of dielectric constant K waz insert:d

between plates? (1+2) +(2+1) + (1+2+1)



4. a) State the Biot — Savart’s law and use it to find the magnetic field produced by
an infinitely long straight current carrying conductor,
b) What is Lorentz force? Write down its expression.

c¢) Calculate force between two long, straight, parallel conductors separated by a

distance d and carrying currents i and i placed in the magnetic field set up by
other and hence define unit of current.

d)The storage battery of a car has an emf of 12 V. If the internal resistance of
battery is 0.4 ohm, what is the maximum current that drawn from the battery?

(2+2)+ (1+D)+H2+1)+1

a) State the Faraday’s law of electromagnetic induction and write down its
mathematical form.

b)What is self-induction? Calculate self-inductance of a uniformly wound long
solenoid having N turns arid length 1 assuming | is much larger than the radius of
windings.

¢) Two coils having se If-inductances, L;=5mH and L= ImH. The current in the
coil is increasing at Same constant rate at a certain instant and the power supplied
to the coils is also same. Find the ratio of. ) induced voltage and i) current in two
coils in that instant. \

(2+1) + (1+2) H242)
a) What do you mean by step-up and step- down transformer? Explain clearly
with neat diagram the theory and working prin

ciple of a transformer.
b) A light bulb has the rating 200W, 220V. Find
rms value current flowing through the filament.

i) resistance of the bulp and ij)
c) What is wattless current?

(I1+4) + 242 +1



B.Sc. (Honours) Examination, 2023
Semester - IT (CBCS)
Core Course: CC4

(Waves and Optics)
Time: Three Hours Full Marks: 40

Questions are of value as indicated in the margin,
Answer any four questions.

1. (a) Write down the differences between the interference patterns produced by bi-prism and
Lloyd’s mirror. 2

(b) Deduce the condition for maxima and minima for the interference pattern produced by
transmitted light from a wedge shaped thin film. 5

(c) The acute angle of a bi-prism of refractive index 1.5 is 2°. A slit is placed 10 cm from the bi-
prism. The slit is illuminated by a source of monochromatic light. The distance between the two
consecutive dark fringes observed at a distance of 1 m from the bi-prism is found to be 0.18 mm.
Find the wavelength of the light source used for the measurement. 3

2. (a) Write down the consequences of Stoke’s law. 2

(b) Deduce the expression for the ratio between maximum and minimum intensity of the
interference pattern produced in Young’s double slit experiment. 4

(c) Draw the necessary curve to show the intensity distribution pattern obtained from Young’s
~double slit experiment. 2

(d) Ina Young’s double slit experiment, the separation between the slits is 1.2 mm and the fringe

separation is 0.5 mm on a screen kept at a distance of 1 m from the slits. F ind the wavelength of
light used for the experiment. 2

3.(2) Write down the general features of Fraunhofer class of diffraction. 2

(b) Deduce the standard expression for the intensity distribution pattern of Fraunhofer type of
diffraction produced by a single slit. 5

(¢) Newton’s rings are formed by reflected light of wavelength 500 nm with a combination of
plane glass plate and plano-convex lens of 1.4 meter radius of curvature. On introducing a liquid

between the lens and the plate, it is found that the diameter of the 5™ dark ring decreases by 0.05
cm. Find the refractive index of the liquid. 3



4.(a) Draw the nccessary curves to illustrate the phenomena of missing order in case of
Fraunhofer diffraction produced by a double slit. 2

(b) Show that the pattern of missing order depends upon the geometry of the experimental set up
used for the measurement. 3

(c) Discuss the consequences on the fringes produced in Fraunhofer double slit diffr:’:tction
pattern when (i) the widths of the slits are increased, (ii) the separation between the slits are
increased. 1.5+1.5

(d) Draw the diffraction pattern curve produced by seven numbers of slits on a screen. You have
to identify each and every peak in the curve. ! 2

5. (a) Do the necessary calculations in order to trace out the path of a particle under the
simultaneous action of two perpendicular harmonic oscillations maintaining a constant phase

angle of /2. 4

(b) Draw the necessary curve to show the motion of the particle under the aforesaid condition.
2

(¢) Two vibrations along the same line are described by the equations:

X1 =0.03 cos 10mt

x2 =0.03 cos 12nt

where, x;, X, are measured in metres and t in seconds. Obtain the equation describing the
resultant motion of the particle. Does the resultant motion of the particle can be considered to be
simple harmonic? Justify your answer. 3+1

6. (a) Derive the expressions for (i) displacement, (i) velocity, (iii) acceleration for a particle
executing Simple Harmonic Motion (SHM). Sketch the time varying pattern of the aforesaid
quantities. ' 1.5+1.5

(b) Show that a particle executing SHM obeys the principle of conservation of energy. Draw the
necessary curve showing the variation of kinetic energy and potential energy of the concerned
particle executing SHM with time and hence, Justify the constant value of total energy over a
complete time period of motion. 3H1+1)

(¢) What do you mean by Lissajous Figures? 2



Undergraduate Examination, 2023
Semester-1l ( CBCS)
Physics Core Course

CC-3 (Electricity and Magnetism )

Time : Three hours Full Marks : 40

Questions are of value as shown within brackets. Answer any FOUR questions

Q.1(a) Write down the Gauss’s theorem for a charge distribution having volumetric charge
density p. Using Gauss'’s divergence theorem find out the differential form of Gauss’s law. ( 1+3)

(b) If the electric field E= — V¢ where ¢ is a scalar potential function, then using Gauss’s law

show that the scalar potential ¢ satisfies the Poisson’s and Laplace’s equations for charge density p#z0
and p=0 respectively. (3)

(c) Using Gauss’s law find out the field intensity at a point near an infinitely plane sheet of
charge where charge density is o.

The electric field just outside a plane charged sheet in vacuum is 100Volt/cm. What is the surface charge
density of the sheet? (2+1)

Q.2(a)Define electric field intensity due to a point charge. Show that the electric field intensity E
is an irrotational or curl zero field .

(1+2)
Q.2{b) What is the potential energy stored in a capacitor of capacitance C ? Find out the loss of

energy due to sharing of charges between two capacitor plates having capacitances C, and C, after they
acquire a common potential V ? ' (1+3)

Q.2(c) Find out the capacitance of a spherical capacitor with outer sphere of radius “a” earthed
and inner sphere of radius “b” charged with + Q, the intervening medium being air. (3)

Q.3 (a) Write the vectorial representation of Biot-Savart’s law. Using Biot-Savart’s law

find out the magnetic field intensity B due to an infinite current carrying conductor at a distance “x”
from it. (1+3)

Q.3(b)Define current density vector J. State Ampere’s circuital law and find out it’s differential
form relating the magnetic field intensity B with the current density vector J. (1+2)

Q.3(c)Using Ampere’s circuital law , find out the magnetic field intensity “B” due to an ideal

solenoid having “n” turns per unit length carrying current “I” at an internal point. (3)



Q.4 (a) Define the divergence and curl of magnetic field “B” for steady current density vector “
J". Hence define “B” in terms of vector potential “A” , and state it’s significance. (3)

Q.4(b) Define the three magnetic vectors B, H and M.
If the total current inside a magnetic material is Jopa) = Jyree + Jbound, find out a relationship between B, H
and M. (2+2)

Q.4(c) Relative magnetic permeability of a magnetic medium is 1000. If the magnetic field “ B “
atany point in the medium is 0.1 Weber/meter?, what will be the values of external magnetic intensity
“H" and Magnetisation “ M” at that point ? ' (3)

Q.5(a)What are ferromagnets?
Explain domain theory of ferromagnets. Draw the B-H curve and explain what is Remanence and
Coercive field. (1+2+2)

Q.5( b) What was the inconsistency in the Ampere’s law, explain with relevant expressions ?
Write the expression for displacement current and explain how it helped in removing the inconsistency.
Write the modified form of Ampere’s law. (2+2+1)

Q.6(a) Define mutual inductance between two coils giving the relevant expression. How is it
different from self inductance.
Mutual inductance of two coils is0.005 H, and in primary coil, I = 1, Sinwt, where I, = 10 A w=100n
radians/ sec. What is the maximum e.m.fin the secondary coil ? _ (2+1+2)

Q.6(b) Find out the expression for current in g purely capacitive (C) circuit and show that currant
precedes the voltage by /2 radians. What is the expression for capacitive impedance Zc .
A capacitor of 15pF is connected to source of 220V . Find the capacitive impedance and currentin thz
circuit if the frequency of the source is 50 Hz, (3 +2)
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Semester-11/ Semester-IV (For BFA Only) (CBCS)
Ability Enhancing Compulsory Course (AECC-2)
Environmental Studies
(For Regular and Back Candidates)
Time : 2 Hours Full Marks: 25
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Undcrgradunte Examination, 2023
Semester-11/ Semester-1V (For BFA Only) (CBCS)

Ability Enhancing Compulsory Course (AECC-2)
Environmental Studies

(For Regular and Back Candidates)
Time : 2 Hours Full Marks: 25

Questions are of value as indicated in the margin
The answer may be attempted either in English, Bengali or Hindi

1. Choose the correct answer: 0.5x20=10

1. Which of the following is a non-renewable source of energy?
a) Hydel b) Solar c¢)Biogas d) None of the above

. Black foot disease is caused by:
‘a) Mercury  b) Lead c) Arsenic  d) Cadmium

3. Project Crocodile was launched in the year:
a)l975 b) 1983 ¢) 1992 d) 1974

4. Bhopal Gas tragedy occurred on:

a) 20™November 1984 b) 25-26" April, 1986 ¢) 2-3" November 1984
d) 4™ December 1984

5. Environmental Protection Act was enacted in the year:

a) 1972 b) 1974 c) 1986 d) 1981

6

i was enacted to protect the world from Ozone layer depletion.
a) Kyoto protocol b) Nagoya Protocol  ¢) Montreal Protocol d) Stockholm Protocol

7. The unit to measure noise level is:

«) Dobson b) Decibel ) Richter  d) None of these

8. World Environmental Day is celebrated on:

a) June 5 b)July 11 ¢) August 6 d) September 16

9. Kashmir stag or Hangul is conserved in the National Park.
a) Nanda Devj

b) Dachigam c) Loktak  d) All of the above

0. \_Nhich of the following site(s) is/are UN World Heritage Convention that supports
bnodlvcrsity rich arca?

a) Manas b) Kaziranga  ¢) Bharatpur  d) All of these

11. Discharge of warm water into river is called:
(a) Water pollution (b) River pollution  (¢) Thermal pollution  (d) All of them
5 L O




(2)
12.Incineration is generally used for the management of:
(a) Liquid waste (b) Gaseous waste  (c) Solid waste (d) All of them
13. In which state Gir National Park is situated?
a) Madhya Pradesh  b) Rajasthan ¢) Gujrat  d) Odisha
14. ‘Chipko movement’ was started by:
(a) Anandi Devi  (b) Mahatma Gandhi  (c) Sita Devi (d) Sunderlal Bahuguna

15. The drug for Malaria is extracted from the plant of:
a) Cinchona b) Sarpagandha c¢) Datura d) None of the above

16. Which one of the following is a type of grassland in India?
(a) Himalayan pastures (b) Shola (c) Terai (d) All of these

17. Which elements is associated with nuclear power generation? Q
(a) Platinum (b) Aluminium (c) Uranium (d) Radium

18. The advantage of rainwater harvesting is: -

(a) Increase in groundwater level (b) Reduction of soil erosion
(c) Control of flood (d) All of the above

19. Wildlife Institute of India is located at:
a) Dehradun b) New Delhi c¢) Kolkata d) Patna

20. Jhum cultivation occurs in region of India.
a) North East India  b) Deccan plateau  ¢) Nilgiri d) None of the above

[I. Answer the following: 1 x5=5
Write the full form of WHO. :
Write the full form of CPCB.

Who is called the father of green revolution in India? C
Name two invasive species in India? :

Mention the name of the mud house built by Rabindranath Tagore at Uttarayan?

rite short notes on any five of the following, ==10
Mention four national parks in eastern India. 230
Mention four methods to control overpopulation.
Mention four methods for solid waste management.
Name two waterborne diseases.
What are the problems of ozone layer depletion?
Draw the foodweb of a grassland ecosystem.
Write any four greenhouse gases.
What are food chain and food web?
What are the major causes of deforestation?

0 Mention four methods of water conservation.
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