10450-SH-11I-PHS-301C-5(T)-19-E.docx

SH-II1/Physics-301C-5(T)/19

B.Sc. Semester 111 (Honours) Examination, 2018-19

PHYSICS
Course ID : 32411 Course Code : SHPHS-301C-5(T)
Course Title : Mathematical Physics II
Time: 1 Hour 15 Minutes Full Marks: 25

The figures in the margin indicate full marks.

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

Section-I

1. Answer any five questions: 1x5=5
(a) Complex number Z = 1 + /3 1, write it in polar form.
(b) State Cauchy’s integral theorem.
(c) What is cyclic co-ordinate?

(d) If A be an eigenvalue of a matrix A (non-zero matrix), show that A 1lis an eigenvalue of the
matrix A~ 1.

sinz

(e) What is the nature of singular point for a complex function f(z) = ?

V4

(f) Calculate the probability of obtaining 4 heads in 6 tosses using an unbiased coin.
(g) Define a linear operator.

(h) Write down Lagrangian equation for a simple pendulum.
Section-11

Answer any two questions: 5%2=10
2. (a) Provethatu = e ™ (xsiny — y cosy) is harmonic.

(b) Find v such that f(z) = (u + iv) is analytic. 2+3=5

3. Find the eigenvalues and eigenvectors of the given matrix.

3 -1 1
A=|-1 5 -1 243=5
1 -1 3
4. Show that shortest distance between two points is always a straight line. 5

S. Show that Dirac delta function can be represented as a limit of a Gaussian function and
rectangular function. 5

10450 Please Turn Over



SH-I11/Physics-301C-5(T)/19 (2)
Section-III

Answer any one question: 10x1=10

6. (a) Show that eigenvalues of a Hermitian matrix are real.

(b) What is similarity transformation? Diagonalize the matrix A = (;} ;) through similarity

transformation.
(c) Prove that the matrix \/% [ 1 1_ i 1_+1i] is unitary matrix. 3+(14+3)+3=10
7. (a) Evaluate OJ: xgli T
(b) Find the residue of the complex function f(z) = z—: .

240
(c) Evaluate I (2x + iy + 1) dz along the straight line joining (1 — i) and (2 + 7). 5+2+3=10
1-i
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The figures in the margin indicate full marks.

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

Section-1

Answer any five questions: 1x5=5
(a) What do you mean by thermodynamic equilibrium?

(b) State the law of correspondence states.

(c) What is Boyle temperature?

(d) Calculate the work done by 1 mole of gas during a quasi-static isothermal expansion from a
volume V; to a volume V¢, when the equation of state is P(V-b) = RT.

(e) State law of equipartition of energy.
(f) What is Gibbs potential?
(g) State the second law of thermodynamics in terms of entropy.

(h) What is temperature of inversion?

Section-11
Answer any two questions: 5%2=10

(a) What are critical constants of a gas?

(b) Obtain their values in terms of the constant of Van der Waals equation. 1+4=5
Derive the expression of co-efficient of viscosity using transport phenomenon. 5
. , . dP L . .
Derive Clapeyron’s equation T T where the symbols have their usual meaning. What
27 V1
are the characteristics of a A transition? 4+1=5

(a) Define entropy.
(b) Show that the change in entropy is independent of path.

(c) State briefly the physical significance of entropy. 1+2+2=5
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Section-III

Answer any one question: 10x1=10

6. (a) Define Joule-Thomson effect.

- aT . 1 v
(b) Show that the J-T co-efficient yu = (5)11 can be written as y = o [T (5)}3 - V]. Symbols
are of usual meanings.
(c) Show that J-T effect is zero for ideal gas.
(d) Write down the Maxwell’s four thermodynamic relation.
av
(e) Prove Tds = Cp dT — T (3) dP. 143424242=10
oT/p

7. (a) Deduce the expressions for the work in isothermal and adiabatic expansion of a perfect gas in
terms of temperature.

(b) Explain what is meant by a reversible thermodynamic process.

(c) Prove that the efficiency of a carnot engine is n =1 —E, where T; and T, are the
T

temperature of source and sink respectively. 3+2+5=10
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The figures in the margin indicate full marks.

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

Section-I
Answer any five questions: 1x5=5
(a) Convert (11101-101), into decimal number.
(b) Prove that (BC + AD)(AB + CD) = 0.
(c) What is the limitation of half adder?
(d) How does a sequential logic system differ from combinational logic system?
(e) Write de Morgan’s theorems.
(f) How many select inputs are required for 8 : 1 multiplexer?

(g) What is monolithic integrated circuit?

(h) What is ‘Cache’ memory?

Section-I1

Answer any two questions: 5%2=10
What do you mean by positive logic? Draw the circuit diagram of positive logic AND and OR

gates using diodes and explain their operations. 1+(2+2)=5

What is a multiplexer? Design a 4 : 1 multiplexer using basic gates and explain its operation with
truth table. 1+4=5

Draw the functional block diagram of 555 timer. Explain the operation of an astable multi-
vibrator using 555 timer. 1+4=5

Given f = AB + AC + C + AD + ABC, express f in standard SOP form. Minimize it using K-
map. Realize the minimized expression using NAND gates only. 1+3+1=5
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Section-III

Answer any one question: 10x1=10

6. (a) What is flip-flop? Write down some uses of flip-flops.
(b) Is there any difference between latch and Flip-flop?
(c) Whatis S-R flip-flop? Explain the operation of a clocked SR flip-flop with truth table.
(d) What do you mean by race around condition? (I+D)+1+(1+5)+1=10
7. (a) Discuss the principle of operation of a binary full adder circuit by drawing proper circuit
diagram. Write the Boolean expressions of its ‘Sum’ and ‘Carry’ outputs.

(b) Draw the circuit diagram of a serial-in serial-out 4 bit shift register and explain its working
principle. (4+2)+(2+2)=10
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as far as practicable.

Tifapel ST ST ACHT AT [E |
AT FAPTET e ©FF Ced 77 27

Section-A

Teta-=

1. Answer any five questions: 1x5=5
fmlerie @ @ A5 evas Tex wis ¢
(a) What is meant by Coherent Source?
PRES BET T IS F (R 2

(b) State the law of radioactive disintegration.
coeEy REGEs @b [Kgo i |

(c) Calculate the de-Broglie wavelength associated with an electron of kinetic energy 10 eV.

10 eV sifexife s 3Ehea [G-aaif o5 vy i s |

(d) Write down the Brewster’s law of polarisation.

ARG TG B @M Gl |

(e) What is mass defect?
o9 Qs TeIe F @R e

(f) State the Heisenberg’s uncertainty principle.
RGeS SfsTera 7@t [ge el |

(g) What is Grating element?
calfbg ToAmIN s e 2

(h) What are Miller Indices?
FEET o3 0o S @IET?
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Section-B

reta-<

2. Answer any two from the following questions: 5%2=10

leIis @ @ 7 2eR Ted e ¢

(a)

(b)

(©)

(d)

What are Newton’s rings? Explain how the wavelength of a monochromatic light is

calcualted with the help of Newton’s rings. 1+4=5

fTTo 72 I a1 2 OB f2-97 MR G NET ©9% () W@ At <ol et |

Show that the mean life of an unstable nucleus is equal to % where ), is the decay
constant. What is the relation between mean life and half life? 4+1=5

il @, G35 SR FEREIeE ofF Wy Y a7 e, @@ ), % @ coutEE e
THILEIF | STAIFA AN 91T ST T1F 2

Compare between Grating Spectrum and Prism Spectrum. What is optical activity and what

do you mean by specific rotation? 2+1V2+1Y2=5

(aifbr 2@t @ ferem aefi@a germt St | SEs AfFwel @ S Sad T5ce @I ?

Why X-ray is used in the study of Crystal Structure? Derive Bragg’s Law in X-ray
Diffraction. 1+4=5

@I sloe el X-af @ 921d 41 207 X-MR Sode SREFE Ficeid @ <ge
|

Section-C

feta-at

3. Answer any one from the following questions: 10x1=10

RS @ @ 9F6 AT Ted wie ¢

(a)

Write down time independent and time dependent Schrodinger equation. What is eigenvalue
and eigenfunction? A particle moving in a one-dimensional box and its wave function is
y(x) = Asin r;—nx ; Normalise the wave function. What are the characteristics of wave
function? (2+2)+4+2=10
TR TRICAF @ TR AT (XGRSt ATFel e ET0A | B N € S AT
@IS F @I ? G GFNEs AT 0 G0 Fll befleral T2 938 G O SCoFD
a1 Y(x) = ASin(%x) ; O SCFF FSIRF (normalise) FCA | SFF SCAFE QRIBr e
(TCT |
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(b) Explain the process of diffraction by a double slit with proper ray diagram. Describe
different parts of diffraction pattern produced by the double slit. What will be the change
in diffraction pattern if the distance between the two slits is increased? 3+5+2=10

Lol @A v SRS GOl ARG SETbgarz 9 Feal | g @ifewd [
5if0e ST T 2SS I | G2 AN fowawd TTehs! 73g I FACT oS
AT ARSI 2
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Candidates are required to give their answers in their own words
as far as practicable.

Answer any five of the following:

(a) What is keyword? Give example.

(b) What is variable? Give example.

(c) What is gnuplot?

(d) What is array? How we can draw an one dimensial array in Fortran?
(e) How do we add a single line comment in Fortran?

(f) What are internal command in linux? Give example.

NS (O R (ST O S I "I )

(g) What is the fortran syntex to open a file?

x%+y?

(h) Write a Fortran equivalent for the expression Z = >

Answer any four of the following:

(a) What is algorithm? Write an algorithm to find the largest among three numbers. 1+4=5
(b) What is flowchart? Draw a flowchart that will find the root of a quadratic equation. 1+4=5
(c) What do you mean by control statement? Explain if-then-else statement with an example.

2+43=5
(d) State the function of while-do statement with suitable example.
(e) How to plot a vertical line in gnuplot? How to produce graph of an exact border size? 2+3=5
(f) What is Latex? How do we add an image in Latex? Write a latex equivalent code for the
(x2+

2
expression Z = Ty) + sin(n). 14242=5

Answer any one of the following:

(a) Explain different data types in Fortran. Write a Fortran program to find the factorial of a
given number. 4+6=10

(b) Explain different operators in Fortran. Write a Fortran program to print Fibonacci series up to
n terms. 4+6=10
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The figures in the margin indicate full marks.

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

Answer any five questions: 2x5=10
(a) Name two green house gases.

(b) What are the main characteristics of a material to exhibit piezoelectric effect?

(c) What is selexol?

(d) Why is renewable energy important?

(e) What is Photovoltaic effect?

(f) What are the different ways to use solar energy?

(g) Mention the factors on which the generation of hydroelectricity depends.

(h) What is tidal energy?

Answer any four questions: 5%4=20
(a) Explain the terms non-renewable and renewable energy sources with suitable examples. 5

(b) What are the factors that may influence the efficiency of solar energy operated devices. Name
four solar energy operated devices. (3+2)=5

(c) Explain the operation of a photovoltaic cell. How is the photovoltaic energy generated? 3+2=5

(d) What do you mean by geo-thermal energy? Briefly describe the working principle of a Geo-
thermal plant. 1+4=5

(e) What are the technologies that can be used to capture CO,? Briefly explain the process of
Post-combustion CO, capture technique. 2+3=5

(f) Discuss how the wind energy can be utilized as renewable energy source. 5
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SH-111/Physics-305-SEC-1(T)/19 (3)
3. Answer any one question: 10x1=10

(a) What is a solar cell? Briefly explain the operating principle of a solar cell. Sketch and discuss
typical characteristics curves of a solar cell. What are the factors on which the open-circuit
voltage across a solar cell depend? 1+4+3+2=10

(b) What is the source of energy of Sun? Explain the origin of nuclear energy. Write the merits
and demerits of using nuclear energy/nuclear Power plant. 2+43+5=10
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as far as practicable.
iAol DG SIS 2SI [T |
AT TIPSR (TS ©IIT T6F fre 27 |

Section-A

et -

1. Answer any five of the following: 1x5=5
fersferire ey sl 2tsa Ted i 3

(a) What do you mean by coherent sources of light?

IPRES HTEAIF-GH TS (IR 2

(b) Why Newton's rings produce a dark spot at the centre of the rings?

85 TETCAR ST JeIFR A (F@Y F363 27 (T 2

(c) What do you mean by magic number in nuclear physics?

e #1227t TBTCe (@I 2

(d) What is the difference between unpolarized light and polarized light?

TPTAS® W92 A6 SNCET K AL F 2

(e) What is unit cell?

G (1 (unit cell) FICT 0 2

(f) Write down any one definition of a unit of radioactivity.

(OGO TR G0 G AL WIS |

(g) What is the dimension of wave function in one dimensional space?

GG ST OF% SHH(HI gl F 2

(h) What is the path difference if phase differences of two points along a line of wave
propagation is /3 ?

oI 2RAIRCAR 6 K2 S0 Wil 219 17/3 20, A2 Al 9 2
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Section-B
et -2
Answer any two of the following: 5%2=10

T 76 AHE T&F WiE ¢

2. (a) Write down the difference between zone plate and convex lens.

e o7 @ TG (T A1 (Tl |

(b) What is specific rotation? Write down its unit. 34+2=5
TS STE FICF A0 2 GF GFF 2

3. (a) A radioactive source, 10° gm of Pu—239 produces 2200 a — particle per second. What is the

half life of plutonium? (3+2)=5
a3 (oTET T2 10° gm Pu—239 GRS 2200 a3 2978 303 | Uoifaaic widfy e
A

(b) What is Carbon dating?
(ST PR (bR FeT00 S Q@M 2

4. (a) Establish the Bragg's equation.

st STl 2wt |

(b) Lattice constant d of a crystal is 2:8x107'" m. Glancing angle of st order of X-ray in this
crystal is 30°. Find out the wavelength of this X-ray. (3+2)=5
GF% FACRE G 893 d = 2:8x107 " m | @ &FAIT XA 22w #iieas fodfe @id 30° 20a,
XA et (rey 2o Al |

5. Explain the theory of formation of Fraunhoffer diffraction pattern by a single slit with a neat
diagram. 5

AR Pz 35 (@ifen T6F Tz TS AR AT g 1A FCA |

Section-C

Rt - of

Answer any one of the following: 10x1=10

o

RS (R 90 AT TE WS ¢

6. Describe Young’s experiment in interference and write the condition for constructive and
destructive interference. 8+2=10

WA OB T=01Fe 27 AT 3 TR | @ (ACF RRIATF G3R NI UOBIF SATHR *Safe1
Trerd A |




7.
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(a) Write down the time-independent and time-dependent Schrodinger wave equation.

T o @2 R AT NfRala w2 ANaa et @Teal |

(b) What do you mean by eigenvalue and eigenfunction?

IIBCH T AL BTN SIS 6700 G 2

(c) What is binding energy and packing fraction of a nucleus? Draw a graph of mass number (A)

with packing fraction and explain the idea of nuclear stability from this graph.
24+2+(24+2+2)=10

fTSIFNTR TH & 8 TN SAX T2 SRAE AT TN SAX AT g o =12fda
SF A | @3 (5725T (AT G TS FR Afae! T=#1tF F qigel sivem a2
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The questions are of equal value.

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

Write and run three Python programmes by taking at least one from each group.
Group-A

1. (a) Write a program to find the given number whether even or odd.
(b) Write a program to display number from 1 to 10.
(c) Write a program to check a given number is zero, positive or negative.
(d) Write a program to check whether the given number is prime or not.
(e) Write a program to find the factorial of a number provided by the user.
(f) Write a program to find the root of a quadratic equation.
(g) Write a program to find the sum of number from 1 to 100.

(h) A list is given as Names = ["Tom", "John", "Harry"]. Write a Python program which will
print the output as (in three separate lines)

How are you Tom?
How are you John?
How are you Harry?

Group-B

2. (a) Write a program to find the area of a square.
(b) Write a program to find the volume of a sphere.
(c) Write a program to determine to sum of given three numbers.
(d) Write a program to generate random numbers between 0 and 9.
(e) Write a program to find mean of the following numbers using list: 9, 5, 4, 2, 0.
(f) Write a program to find the area of a circle with radius as input.

(g) (i) Make a list of the following numbers 3, 9, 27, 81, 81, 243.
(i1) Arrange the list in reverse order.
(ii1)) Find the item with maximum value.
(iv) Find the location of the maximum value.

(h) Write a program to the area of a triangle.

10462 Please Turn Over
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Group-C

3. (a) Write a program to find a root of the equation x3 — 4x — 9 = 0 using bisection method.

(b) Write a python code to find a root of the polynomial f(x) = x?—65 by employing
Newton-Raphson method.

(c) Write a program to find a root of the equation x3 — 5x + 1 = 0 using second method.

(d) Write a program to find a root of the equation x3—2x—8=0 by employing
Newton-Raphson method.
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Instruction to the Examiner.

The Examiners are requested to provide python 2.7 version to perform the programs as required in
question.

The Laboratory Notebook must be submitted by the candidates before taking the answer script and
question. Students have to write down three questions taking one question from each group and
return the question to the examiner. After completion of writing the programs in answer script, the
students are allowed to use computer. Examiners are requested to put down their signature in
answer script after checking the program clearly mentioning if the program runs successfully or
not.

Marks distribution is as follows.

Laboratory Notebook 2
Marks of group ‘A’ question  : 3
Marks of group ‘B’ question 4
Marks of group ‘C’ question  : 6

Full credit will be given if the program runs successfully. In case the program fails to run,
examiners are requested to give credit of maximum 1 mark for group A, 2 marks for group B & 2
marks for group C questions respectively for writing the program in answer script. No marks
should be given to LNB which has not been signed.
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Candidates are required to give their answers in their own words
as far as practicable.

(One experiment is to be performed)

Determine the mechanical equivalent of J, by Calendar and Barne’s constant flow method. (Take
reading for two different currents. Resistance of the potentiometer wire to be supplied.

(a) Definition of the quantities to be determined. 1
(b) Theory (working formula with explanation of symbols) 1
(c) Circuit diagram with labelling 1
Data Recording

(d) Recording of heating current. 1-5x2=3
(e) Measurement of rate of water flow. 1-:5%2=3
(f) Other records (Temperature difference, voltmeter reading etc) 2
(g) Calculation. 1
(h) Accuracy. 1

Determine the coefficient of thermal conductivity of Cu by Searle’s Apparatus. (Diameter and
length of the bar to be supplied)

(a) Definition of the quantities to be determined. 1
(b) Theory (working formula with explanation of symbols) 1
Data Recording

(c) Reading of temperature during variable and steady state 4
(d) Mass of water collected per second at steady state. 4
(e) Recording of barometer reading. 1
(f) Calculation. 1

(g) Accuracy. 1



(2) SH-111/Physics/302/C-6(P)/19

3. Determine the coefficient of thermal conductivity of bad conductor by Lee and Charlton’s
method. (Thickness and radius of the experimental sheet, mass and specifc heat of the lower disc
are to be supplied)

(a) Definition of the quantity to be determined. 1
(b) Theory (working formula with explanation of symbols) 1
Data Recording
(c) Time-temperature recording for steady state. 3
(d) Time-temperature recording for cooling. 4
(e) Cooling curve. 2
(f) Calculation. 1
(g) Accuracy. 1
4. Determine the temperature coefficient of resistance by platinum resistance thermometer.
(a) Definition of the quantity to be determined. 1
(b) Theory (working formula with explanation of symbols) 1
(c) Circuit diagram with labelling. 1
Data Recording
(d) Electrical mid point of the bridge wire. 1
(e) Recording of null points when thermometer is kept in
(i) room temperature R1%)
(i1)) Steam 3
(f) Calculation. 1
(g) Accuracy. 1

5. Study the variation of thermo emf of a thermocouple with difference of temperature of its two
junctions. [Resistance of the potentiometer to be supplied]

(a) Definition of the quantity to be determined. 1
(b) Theory (working formula with explanation of symbols) 1
(c) Circuit diagram with labelling. 1
Data Recording

(d) Data for null point
(e) Graph

(f) Calculation.

(g) Accuracy.

—_— = W W
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Instruction to the Examiner.

The Examiners are requested to paste one question on a card with respective serial number
of the question. Cards may be duplicated, but the total number of cards may exceed the
number of examinees. A list of arranged experiment sets signed by both the examiners
along with answer script packet should be sent to the University. In no case, Examination
will be conducted by the Examiner alone. Secrecy of the result must be maintained.

Each candidate should perform the experiment which is noted on the card drawn by
him/her. The examiners may, however, use their discretion in offering him/her a second
chance only after drawing card by all candidates. The Laboratory Notebook must be
submitted by the candidates before drawing of the card. No credit should be given to
Notebook which has not been signed.

Candidates are required to write down the questions on one answer-script with respective
number of the questions and return the card to the examiner. Candidates will first write
down the theory (only for working formula explaining the symbol used) in presence of
examiners and get them signed by either of the examiners.

Examiners are requested to see that the candidates are working according to instruction
and to sign some important data for the experiment. Each answer script should be
examined jointly by the Internal and External Examiner and should bear the signature of
both examiners. All changes must be initiated by both the examiners. Marks for each item
theory, adjustment of apparatus, data recording, graph, calculation and accuracy of result
must be shown separately. Total marks for experiment should also be shown on the back
side of the cover page.

Marks distribution:

Laboratory Notebook—2

Experiment—13

If the candidate is found unable to write working formula, it may be supplied by the
examiners but no mark on that head will be awarded. Proper handling of the instruments
setting of the apparatus and systematic recording of data should be taken into account
while allotting marks for systematic recording of data. Marks for accuracy are to be
awarded on the basis of the correct result, calculated by the examiners.

Special instruction for different experiments:

Experiment No. 3 : Supplied data— Thickness of experimental sheet, Mass and Specific
heat of the lower disc.
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B.Sc. Semester III (Honours) Practical Examination, 2018-19

PHYSICS

Course ID : 32422 Course Code : SHPHS/302/C-6(P)

Course Title : Thermal Physics Lab

Time: 2 Hours Full Marks: 15

1.

The figures in the margin indicate full marks.

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

(One experiment is to be performed)

Determine the mechanical equivalent of J, by Calendar and Barne’s constant flow method. (Take
reading for two different currents. Resistance of the potentiometer wire to be supplied.

(a) Definition of the quantities to be determined. 1
(b) Theory (working formula with explanation of symbols) 1
(c) Circuit diagram with labelling 1
Data Recording

(d) Recording of heating current. 1-5x2=3
(e) Measurement of rate of water flow. 1-:5%2=3
(f) Other records (Temperature difference, voltmeter reading etc) 2
(g) Calculation. 1
(h) Accuracy. 1

Determine the coefficient of thermal conductivity of Cu by Searle’s Apparatus. (Diameter and
length of the bar to be supplied)

(a) Definition of the quantities to be determined. 1
(b) Theory (working formula with explanation of symbols) 1
Data Recording

(c) Reading of temperature during variable and steady state 4
(d) Mass of water collected per second at steady state. 4
(e) Recording of barometer reading. 1
(f) Calculation. 1

(g) Accuracy. 1
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3. Determine the coefficient of thermal conductivity of bad conductor by Lee and Charlton’s
method. (Thickness and radius of the experimental sheet, mass and specifc heat of the lower disc
are to be supplied)

(a) Definition of the quantity to be determined. 1
(b) Theory (working formula with explanation of symbols) 1
Data Recording
(c) Time-temperature recording for steady state. 3
(d) Time-temperature recording for cooling. 4
(e) Cooling curve. 2
(f) Calculation. 1
(g) Accuracy. 1
4. Determine the temperature coefficient of resistance by platinum resistance thermometer.
(a) Definition of the quantity to be determined. 1
(b) Theory (working formula with explanation of symbols) 1
(c) Circuit diagram with labelling. 1
Data Recording
(d) Electrical mid point of the bridge wire. 1
(e) Recording of null points when thermometer is kept in
(i) room temperature R1%)
(i1)) Steam 3
(f) Calculation. 1
(g) Accuracy. 1

5. Study the variation of thermo emf of a thermocouple with difference of temperature of its two
junctions. [Resistance of the potentiometer to be supplied]

(a) Definition of the quantity to be determined. 1
(b) Theory (working formula with explanation of symbols) 1
(c) Circuit diagram with labelling. 1
Data Recording

(d) Data for null point
(e) Graph

(f) Calculation.

(g) Accuracy.

—_— = W W
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Course ID : 32422 Course Code : SHPHS-302C-6(PI)

10463

Course Title : Thermal Physics Lab

Instruction to the Examiner.

The Examiners are requested to paste one question on a card with respective serial number
of the question. Cards may be duplicated, but the total number of cards may exceed the
number of examinees. A list of arranged experiment sets signed by both the examiners
along with answer script packet should be sent to the University. In no case, Examination
will be conducted by the Examiner alone. Secrecy of the result must be maintained.

Each candidate should perform the experiment which is noted on the card drawn by
him/her. The examiners may, however, use their discretion in offering him/her a second
chance only after drawing card by all candidates. The Laboratory Notebook must be
submitted by the candidates before drawing of the card. No credit should be given to
Notebook which has not been signed.

Candidates are required to write down the questions on one answer-script with respective
number of the questions and return the card to the examiner. Candidates will first write
down the theory (only for working formula explaining the symbol used) in presence of
examiners and get them signed by either of the examiners.

Examiners are requested to see that the candidates are working according to instruction
and to sign some important data for the experiment. Each answer script should be
examined jointly by the Internal and External Examiner and should bear the signature of
both examiners. All changes must be initiated by both the examiners. Marks for each item
theory, adjustment of apparatus, data recording, graph, calculation and accuracy of result
must be shown separately. Total marks for experiment should also be shown on the back
side of the cover page.

Marks distribution:

Laboratory Notebook—2

Experiment—13

If the candidate is found unable to write working formula, it may be supplied by the
examiners but no mark on that head will be awarded. Proper handling of the instruments
setting of the apparatus and systematic recording of data should be taken into account
while allotting marks for systematic recording of data. Marks for accuracy are to be
awarded on the basis of the correct result, calculated by the examiners.

Special instruction for different experiments:

Experiment No. 3 : Supplied data— Thickness of experimental sheet, Mass and Specific
heat of the lower disc.
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SH-II1/Physics/303C-7(P)/19
B.Sc. Semester 111 (Honours) Examination, 2018-19
PHYSICS

Course ID : 32423 Course Code : SHPHS-303C-7(P)
Course Title : Digital System and Application Lab

Time: 2 Hours Full Marks: 15

The figures in the margin indicate full marks.

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

Perform any one experiment.

1. Design a NOT gate using transistor and resistances on a bread-board. Calculate the maximum

value of base resistance to fix the operating point on saturation region. Show that the circuit acts as

a NOT gate.
(a) Theory 2
(b) Design 2
(c) Calculate of base resistance 3
(d) Experiment 6

2. Design and verify the truth tables of AND and OR gates using NAND gates.

(a) Theory 2
(b) Pin configuration 1
(c) Design 4
(d) Verification of truth table 6

3. Design and verify the truth tables of NOT and X-OR gates using NAND gates.

(a) Theory 2
(b) Design 4
(c) Pin configuration 1
(d) Experiment 6

10465 Please Turn Over
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(2)

4. The truth table of a digital circuit is given below:

A

0

0

1

1

B

0

1

0

1

Y

1

0

0

1

Design a combinational logic circuit (using NAND gates) from the given truth table.

Experimentally verify the truth table in your circuit.

(a) Theory

(b) Pin configuration of IC 7400

(c) Circuit diagram
(d) Design

(e) Verification

wnm A= =N

5. The Boolean expression for output of a combinational digital circuit is Y = ABC + ABC + ABC.

Construct a circuit using the Boolean expression. Write the truth table of the circuit and verify it

experimentally. You may use basic gates.

(a) Theory
(b) Circuit diagram

(c) Design

(d) Verification of truth table

6. Design a half adder circuit on a bread board using NAND gates. Verify its truth table.

(a) Theory
(b) Pin configuration

(c) Design

(d) Verification of truth table

7. Design a full adder circuit using two half adders and an OR gate. Verify its truth table for sum and

carry. You may use X-OR gates.

(a) Theory
(b) Design

(c) Verification of truth table
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8. Two bits binary numbers are given below:
A = 1 1
B = 1 0

Construct a combinational circuit to add these numbers. Show that the output states follow the
binary addition of A and B. You may use X-OR gates to construct the circuit.

(a) Theory 2
(b) Circuit diagram 1
(c) Design 5
(d) Verification of truth table 5

9. Design a half subtractor circuit on a bread board using NAND gates. Verify its truth table.

(a) Theory 2
(b) Pin configuration 1
(c) Design 4
(d) Verification of truth table 6

10. Design a full subtractor circuit and verify its truth table.

(a) Theory 2
(b) Design 4
(c) Verification of truth table 7

11. Design a 3-bit adder subtractor circuit on bread board using full adder IC. Verify the circuit with
two 3 bits binary numbers.

A = 110

B = 101
(a) Theory 2
(b) Circuit diagram 2
(c) Design 4
(d) Verification of truth table 5

12. Design and verify the truth tables of RS and clocked RS flip-flops using NAND gates only.

(a) Theory 2
(b) Pin configuration 1
(c) Design 4

(d) Verification of truth table 6
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13.

14.

15.

Design and verify the truth tables of JK flip-flops using NAND gates.
(a) Theory 2
(b) Pin configuration 1
(c) Design 4
(d) Verification of truth table 6

Design an astable multivibrator using 555 timer IC and related components. Find the theoretical
value of duty cycle and verify it experimentally.
(a) Theory 2
(b) Design 4
(c) Verification of truth table 7

Design a monostable multivibrator using 555 timer IC and related components. Study its output
waveform in CRO and find the period of positive part of the output waveform
(a) Theory 2
(b) Design 4

(c) Verification of truth table 7
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10465

Course Title : Digital System and Application Lab
Instruction to Examiners

The examiners are requested to paste one question on a card with respective serial number of the
question. Cards may be duplicated, but the total number of cards may exceed the number of
examinees. A list of arranged experiment sets signed by both the examiners along with answer
script packet should be sent to The University. In no case, Examination will be conducted by the
Examiner alone. Secrecy of the result must be maintained.

Each candidate should perform the experiment which is noted on the card drawn by him/her. The
examiners may, however, use their discretion in offering him/her a second chance only after
drawing card by all the candidates. The Laboratory Notebook must be submitted by the candidates
before drawing of the card. No credit should be given to Notebook which has not been signed.

Candidates are required to write down the questions on one answer-script with respective number
of the questions and return the card to the examiner. Candidates will first write down the theory
(only for working formula explaining the symbol used) in presence of examiners and get them
signed by either of the examiners.

Examiners are requested to see that the candidates are working according to instruction and to sign
some important data for the experiment. Each answer script should be examined jointly by the
Internal and External Examiner and should bear the signature of both examiners. All changes must
be initiated by both the examiners. Marks for each item theory, adjustment of apparatus, data
recording, graph, calculation and accuracy of result must be shown separately. Total marks for
experiment should also be shown on the back side of the cover page.

Marks distribution Laboratory Notebook- 2
Experiment - 13

If the candidate is found unable to write working formula, it may be supplied by the examiners but
no mark on that head will be awarded. Proper handling of the instruments, setting of the apparatus
and systematic recording of data should be taken into account while allotting marks for systematic
recording of data.
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SP-I11/Physics-301C-1C(P)/19

B.Sc. Semester III (Programme) Practical Examination, 2018-19
PHYSICS

Course ID : 32428 Course Code : SPPHS-301C-1C(P)

Course Title : Optics and Modern Physics Lab

Time: 2 Hours Full Marks: 15

The figures in the margin indicate full marks.

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

739l 2TZ SS9 [T |
AT IS [T ©FF Ted fare 20

(Answer any one question)

1. Adjust the spectrometer for parallel rays by Schuster method and determine the angle of the given
prism.

(PO oot el freargd e e G3: feret afesnas (el faefa seat 1)

Distribution of marks:

Working formula Systematic recording of data and Calculation Accuracy
with symbols performance
explained
02 Levelling and focusing for parallel rays-02 01 01
Vernier constant-01
Data recording-06

2. Determine the refractive index of the material of a given prism using sodium light. Angle of the
prism to be supplied.

(TGN ST ST AR ave fareca afewsiz e seat )

Distribution of marks:

10474

Definition of Working Systematic recording of data Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Levelling and focusing for 01 01

parallel rays-02

Vernier constant-01

Data recording-06

Please Turn Over
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3.

Determine the dispersive power of the material of a given prism using polychromatic light. Angle

of the prism to be supplied.
(IZIT ST LR AR 2ne et Somites wgae wwre faefd 502 1)

Distribution of marks:

(2)

Definition of Working Systematic recording of data | Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Levelling and focusing for 01 01

parallel rays-02
Vernier constant-01
Data recording (for two
different wavelengths)-03+03

Determine the resolving power of a given prism. Angle of the prism, base width of the prism and

required wavelengths of the lines to be supplied.

(2ine farecss R =we! @ a5t 1)

Distribution of marks:

Definition of Working Systematic recording of data | Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Levelling and focusing for 01 01

parallel rays-02
Vernier constant-01

Data recording-06

Determine the wavelength of sodium light using Newton’s rings. The radius of curvature of the
lower surface of the lens to be supplied.

(RSB f2-93 R SN SNCeT SR wam (i el 6t 1)

Distribution of marks:

Working formula Systematic recording of data and Calculation Accuracy
with symbols performance
explained
02 Adjustment of the travelling microscope-01 01 01

Vernier constant-01
Data recording-06
Graph-02
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Determine the resolving power of a plane diffraction grating. No. of rulings per unit length of the
grating to be supplied.

(Troien cafbe-ag o et qifz w63t 1)

Distribution of marks:

Definition of Working Systematic recording of data | Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Levelling and focusing for 01 01

parallel rays-02
Setting the grating surface
normal to incident beam-01
Vernier constant-01

Data recording-05

Determine the value of Boltzmann constant using V-I characteristic of PN diode. Maximum
allowable current through the diode to be supplied.

( PN UICaItes Reqeateon-ofbeadrz (&l | (a8 (o 0al-a3 A0 @AST A0 S 66 St 1)

Distribution of marks:

Working formula Systematic recording of data and Calculation Accuracy
with symbols performance
explained
02 Circuit diagram-02 01 01
Data recording-05
Graph-02

The determine work function of material of filament of directly heated vacuum diode. Filament
current vs. filament temperature data to be supplied.

(AT TITATER FACACT GAMITTT RSN el 01 1)

Distribution of marks:

Definition of Working Systematic recording of data Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Circuit diagram-02 01 01
Data recording-05
Graph-02
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10.

11.

Determine the value of Planck’s constant using LEDs of at least 4 different colours. Wavelengths

of the emitted light for the LEDs to be supplied.
(I B o7 A0efa @a1, 3. f% (LED)-93 AR 2ATES G0 T fo1ef7 I 1)

Distribution of marks:

Working formula with | Systematic recording of data and Calculation Accuracy
symbols explained performance
01 Circuit diagram-02 01 01

Data recording-05
Graph-02

Determine the refractive index of water by a travelling microscope. Take at least two different

depths of the water.
(BoTIR S fRFeRICEa AR Seer Aoz el a1 1)

Distribution of marks:

Definition of Working Systematic recording of data Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Vernier constant-01 01 01
Data recording-04+04

Determine the refractive index of the material of a lens by lens-mirror method.

(T (5797 '@ FO& W TaIF ARTT (FCIR SAMITAR aAfowares faefa wca 1)

Distribution of marks:

Definition of Working Systematic recording of data | Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Data recording for Radius of 01 01
curvature-03
Focal length-06
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12. Determine the refractive index of the liquid by lens-mirror method.

(TG (o791 @ AN 7olCold AR ave ©Aad Afewaz [ st 1)

Distribution of marks:

Definition of Working Systematic recording of data Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Data recording for Radius of 01 01

curvature-03
Focal length of convex lens-03

Focal length of lens
combination-03

13. Determine the focal length of a concave lens by combination method and calculate its power.
Take at least three sets of readings in both cases for the convex lens as well as for the
combination.

(TR AFSTE GFT6 ST (FCHA (FIFIH (7 '@ Foo! fosfzy w1t 1)

Distribution of marks:

Definition of Working Systematic recording of data Calculation | Accuracy
the form and performance

quantity ula
to be with

measure symb
d ols

expla

ined

01 01 Data recording for 01401 01
Focal length of convex lens-04
Focal length of lens
combination-04
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Course ID : 32428 Course Code : SPPHS-301C-1C(PI)

10474

Course Title : Optics and Modern Physics Lab.

Instructions to examiner

Setting up the experiments:

Examiners are requested to paste one question with respective serial number on one card. The
cards may be duplicated and the total number of cards may exceed the total number of candidates.
A list of experiment set signed by the examiners should be sent along with the answer sheets. The
examination must be conducted in presence of both the internal and external examiners.

Drawing of cards:

The candidates should draw a card for his/her experiment and in case of his inability to perform
the experiment, he may be given a second chance only after drawing of cards by all the other
candidates is over. The candidates are required to write down their question on the first page of
their answer sheet and return the cards to the examiner.

Submission of Laboratory Notebook (LNB):

The candidates should submit their LNB before drawing of the cards. No marks should be
awarded if LNBs are not submitted or not regularly signed by the teachers.

Supervision of the Theory/Data:

The candidates will first write down the theory and necessary diagrams (if required) and get them
signed by any one of the examiners. The examiners are requested to check at least one data during
experiment and sign thereof. Marks should be deducted for any mistakes committed by the
candidate during experiment. Special credit should be given to the candidate depending upon
his/her overall performance.

Evaluation of the answer script:

Both the examiners should jointly examine the answer scripts. Both the examiners should put
their signatures. Marks for each item such as definition, theory, recording of data, graph,
calculation, accuracy etc., should be shown at the back side of the cover page of the answer
script. Systematic recording of data in tabular form with proper column heads and proper units
should be the main criteria for awarding marks.

Distribution of marks:
Experiment-13

LNB-02

Total=15
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Course ID : 32410 Course Code : SPPHS-304SEC-1(T)
Course Title : Renewable Energy and Energy Harvesting (SEC-T2)
Time: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

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

73l 2TZ SS9 [T |
AT IS [T ©RF TeF fare 20

1. Answer any five of the following: 2x5=10
T AB/6 ATH TS 7€ |
(a) What is Geothermal energy?
fereanfier «ife S 2
(b) Mention the limitations of use of fossil fuels.

G SIeTlfe TR Ameie e Srard e |

(c) Name four thermal Power Plants in West Bengal.
ARSI SR Sivifyye (Frma FIw @ |

(d) Mention some applications of solar cells.
CTRICHICIR SR = 0] |

(e) Why do we need renewable energy?
AN *Ife eraeaTe! F?

(f) What is photovoltaic effect?
FOICSEDIRT 2O H?

(g) What are the sources of nuclear energy?
AR *fes et 1 Fl 2

(h) What does ocean thermal power mean?

TSI SloHE 00 F (@ICHN 2

2. Answer any four of the following: 5%4=20
I B1F6 SraE Tes € |

(a) What is the importance of solar energy? What are the factors that may influence the solar
energy operated device? 3+2=5

CTfes ArisRrel F 2 EmIfeE sifere T0Ea T2 g R aifiei Jie

(b) What are the different methods to harvest wind energy? What is solar cooker? 4+1=5

e AR [Kifoq Aaio I F 2 CTIgHE J 2

10475 Please Turn Over
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(c) What are the advantages and disadvantages of non-conventional sources of energy? What do
you mean hydropower? 4+1=5

wa6fere *fe e At ¢ spjfRdiefs Sra S0l | TEme e

(d) What do you mean by piezoelectric parameters? Write the application of piezoelectric
harvesting. 3+2=5

Piezoelectric TEfoxIol 95100 I (@GN ? Piezoelectric T 2T (F1CA |

(e) What are the advantages and disadvantages of use of nuclear sources of energy? What is solar

pond? 3+2=5
Ao *Ife IR AR 9% PRI ST FR! | ETI 73 2
(f) Explain the operation of photo-voltaic cell. How Piezoelectricity work? 3+2=5

FOITOGIRIE (T FreIF IS FCH DI FCA | Piezoelectric FeIF G FCH A0 |

3. Answer any one question: 10x1=10

I 976 2T T 701G |

(a) What do you mean by ocean wave energy? What are the technologies used to obtain tidal
energy? Write the different types of geothermal resources. 3+3+4=10

Y O35 *If& 0O F @I 2 (S & e Face 9z A4y J Fi 2 [fer w@m g-oifes
Feoreset (0 |

(b) Briefly Explain the different types of renewable sources of energy. What is sun tracking
system? 8+2=10

o eim aqeaeIlen wfeq Senafler MFre Sea @l | 3 Bifes Fress Jie
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Course ID : 32424 Course Code : SHPHS-304GE-3(P)

Course Title : Physical Optics and Modern Physics Lab (GE-P3)

Time: 2 Hours Full Marks: 15

The figures in the margin indicate full marks.

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

739l 2TZ SS9 [T |
AT IS [T ©FF Ted fare 20

(Answer any one question)

1. Adjust the spectrometer for parallel rays by Schuster method and determine the angle of the given
prism.

(PO oot el freargd e e G3: feret afesnas (el faefa seat 1)

Distribution of marks:

Working formula Systematic recording of data and Calculation Accuracy
with symbols performance
explained
02 Levelling and focusing for parallel rays-02 01 01
Vernier constant-01
Data recording-06

2. Determine the refractive index of the material of a given prism using sodium light. Angle of the
prism to be supplied.

(TGN ST ST AR ave fareca afewsiz e seat )

Distribution of marks:

10476

Definition of Working Systematic recording of data Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Levelling and focusing for 01 01

parallel rays-02

Vernier constant-01

Data recording-06

Please Turn Over



SH-I11/Physics-304GE-3(P)/19

3.

Determine the dispersive power of the material of a given prism using polychromatic light. Angle

of the prism to be supplied.
(IZIT ST LR AR 2ne et Somites wgae wwre faefd 502 1)

Distribution of marks:

(2)

Definition of Working Systematic recording of data | Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Levelling and focusing for 01 01

parallel rays-02
Vernier constant-01
Data recording (for two
different wavelengths)-03+03

Determine the resolving power of a given prism. Angle of the prism, base width of the prism and

required wavelengths of the lines to be supplied.

(2ine farecss R =we! @ a5t 1)

Distribution of marks:

Definition of Working Systematic recording of data | Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Levelling and focusing for 01 01

parallel rays-02
Vernier constant-01

Data recording-06

Determine the wavelength of sodium light using Newton’s rings. The radius of curvature of the
lower surface of the lens to be supplied.

(RSB f2-93 R SN SNCeT SR wam (i el 6t 1)

Distribution of marks:

Working formula Systematic recording of data and Calculation Accuracy
with symbols performance
explained
02 Adjustment of the travelling microscope-01 01 01

Vernier constant-01
Data recording-06
Graph-02
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Determine the resolving power of a plane diffraction grating. No. of rulings per unit length of the
grating to be supplied.

(Troien cafbe-ag o et qifz w63t 1)

Distribution of marks:

Definition of Working Systematic recording of data | Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Levelling and focusing for 01 01

parallel rays-02
Setting the grating surface
normal to incident beam-01
Vernier constant-01

Data recording-05

Determine the value of Boltzmann constant using V-I characteristic of PN diode. Maximum
allowable current through the diode to be supplied.

( PN TITHITEA Aeqateov-ofoadiz (w104 | (A4S (#102l-93 AR (QFIE &R0 i faef S0 1)

Distribution of marks:

Working formula Systematic recording of data and Calculation Accuracy
with symbols performance
explained
02 Circuit diagram-02 01 01
Data recording-05
Graph-02

The determine work function of material of filament of directly heated vacuum diode. Filament
current vs. filament temperature data to be supplied.

(AT TITATER FACACT GAMITTT RSN el 01 1)

Distribution of marks:

Definition of Working Systematic recording of data Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Circuit diagram-02 01 01
Data recording-05
Graph-02
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10.

11.

Determine the value of Planck’s constant using LEDs of at least 4 different colours. Wavelengths

of the emitted light for the LEDs to be supplied.
(I B o7 A0efa @a1, 3. f% (LED)-93 AR 2ATES G0 T fo1ef7 I 1)

Distribution of marks:

Working formula with | Systematic recording of data and Calculation Accuracy
symbols explained performance
01 Circuit diagram-02 01 01

Data recording-05
Graph-02

Determine the refractive index of water by a travelling microscope. Take at least two different

depths of the water.
(BoTIR S fRFeRICEa AR Seer Aoz el a1 1)

Distribution of marks:

Definition of Working Systematic recording of data Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Vernier constant-01 01 01
Data recording-04+04

Determine the refractive index of the material of a lens by lens-mirror method.

(T (5797 '@ FO& W TaIF ARTT (FCIR SAMITAR aAfowares faefa wca 1)

Distribution of marks:

Definition of Working Systematic recording of data | Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Data recording for Radius of 01 01
curvature-03
Focal length-06
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12. Determine the refractive index of the liquid by lens-mirror method.

(TG (o791 @ AN 7olCold AR ave ©Aad Afewaz [ st 1)

Distribution of marks:

Definition of Working Systematic recording of data Calculation | Accuracy
the quantity to | formula with and performance
be measured symbols
explained
01 01 Data recording for Radius of 01 01

curvature-03
Focal length of convex lens-03

Focal length of lens
combination-03

13. Determine the focal length of a concave lens by combination method and calculate its power.
Take at least three sets of readings in both cases for the convex lens as well as for the
combination.
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B.Sc. Semester III (Honours) Practical Examination, 2018-19

PHYSICS

Course ID : 32424 Course Code : SHPHS-304GE-3(PI)

10476

Course Title : Physical Optics and Modern Physics Lab

Instructions to examiner

Setting up the experiments:

Examiners are requested to paste one question with respective serial number on one card. The
cards may be duplicated and the total number of cards may exceed the total number of candidates.
A list of experiment set signed by the examiners should be sent along with the answer sheets. The
examination must be conducted in presence of both the internal and external examiners.

Drawing of cards:

The candidates should draw a card for his/her experiment and in case of his inability to perform
the experiment, he may be given a second chance only after drawing of cards by all the other
candidates is over. The candidates are required to write down their question on the first page of
their answer sheet and return the cards to the examiner.

Submission of Laboratory Notebook (LNB):

The candidates should submit their LNB before drawing of the cards. No marks should be
awarded if LNBs are not submitted or not regularly signed by the teachers.

Supervision of the Theory/Data:

The candidates will first write down the theory and necessary diagrams (if required) and get them
signed by any one of the examiners. The examiners are requested to check at least one data during
experiment and sign thereof. Marks should be deducted for any mistakes committed by the
candidate during experiment. Special credit should be given to the candidate depending upon
his/her overall performance.

Evaluation of the answer script:

Both the examiners should jointly examine the answer scripts. Both the examiners should put
their signatures. Marks for each item such as definition, theory, recording of data, graph,
calculation, accuracy etc., should be shown at the back side of the cover page of the answer
script. Systematic recording of data in tabular form with proper column heads and proper units
should be the main criteria for awarding marks.

Distribution of marks:
Experiment-13

LNB-02

Total=15
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