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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 5th Semester Examination, 2021

SEC2-P1-PHYSICS

Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.
All symbols are of usual significance.

The question paper contains SEC1A and SEC1B.
The candidates are required to answer any one from two courses.
Candidates should mention it clearly on the Answer Book.

SEC-1A
COMPUTATIONAL PHYSICS

GROUP-A / Tes-=

1. Answer any four questions from the following: 3x4=12

fsEke @-e bIFf 2w Tea nies

(a) How does a “DO-WHILE” loop work in FORTRAN?
FORTRAN-¢ F@I@ “DO-WHILE” &7 P&t ¢ 9

(b) What is the “Preamble” in LaTeX file?
LaTeX FI3ER “Preamble” & 9

(c) Write an algorithm to compute x!.
x! = algorithm (7%

(d) What is a logical variable? How is it declared in FORTRAN?
Logical variable &  FORTRAN-@ eI @bt 3¢t a1 23 9

(e) Write down the FORTRAN statements to input the lengths of 3 sides of a triangle
and find out its area.

@3 fagres foalb AR 2990 FIF € Faqers EH7)5 F1I1 FORTRAN GOOCG (<141

(f) Write down the statements in GNUplot to visualize the surface z = X2+ y2 in the
ranges x =—1 to +1 and y =—1 to +1 with proper axes labels.

e waift (@R &+ GNUplot-«@3 Sfeafel @) 2z = x2 + y? @A x=—1 &A@
+] @Ry =—1 (RCF +] 9 I DG wie |
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GROUP-B / fReia-4
Answer any four questions from the following

e @-FW o176 @eie Sea wie

2. (a) Write down the flowchart to determine the prime numbers in between 1 and 100.

(b)

1 (AC 100-97 & CMferes TR iesfer fffae war eay Givio @2
Write down an algorithm to compute the sum of all odd numbers in a given range.
G &WE AT W4y TS [ST TR @orwst 9ef7 a8 oy @ Sieratfams @72

3. (a) Explain the use of Logical IF and Block IF statements in FORTRAN with examples.

(b)

Trizge FORTRAN-9 Logical IF 8 Block IF Go5GFo2 e q9217 14yt 41

How data can be printed in a file in FORTRAN programming?
FORTRAN (2iielifsik-4q <G 120+ ot Frei 26 w1 35w ¢

4. (a) Why LaTeX is heavily used to write scientific documents and research papers?

(b)

5. (a)

(b)

5123

FeifaE Y @32 NEING @ G LaTeX (& 3861 IS 2

Write the LaTeX statements to create the following matrix equation.

fsferfae ifes wSiwae (o 919 &) LaTeX GOOGr010 (741

x cos@® sinf 0] x
¥ |=|-sin@ cos® O]y
z 0 0 11 z

What will be the output of the following program segment in GNUplot? — Explain.
forfafe catals Sr*IfRieitad s GNUplot-4 0575 1 2 9 361 741

p ‘mydata-dat’ u 2:4 wlp It 1 pt 2

set xlab ‘X data’

set ylab ‘Y data’

rep

How x-tics or y-tics can manually be changed in GNUplot?

GNUplot-9 x-tics T2l y-tics -F eI Ao 1 A 2

Write an algorithm and a FORTRAN program to find out the sum of the following
series:

el @ @i T s o, 9 F@ Speaifvs @ FORTRAN (&iehs
(148

=22 +4+62+8+ ... +100°

A file ‘Ohms- dat’ contains two columns of data for ‘current’ and ‘voltage’. Write a
GNUplot code for least square fitting of the data to a straight line using initial
guesses. Plot the data along with the fitted line with proper axis labels, title of plot
and key of the graphs.

6x4 =24



UG/CBCS/B.Sc./Programme/Sth Sem./Physics/PHYSPSEC3/2021

5123

@36 PIZe ‘Ohms - dat’-@ ‘current” @ “voltage’-9% & data-97 9L B8 (2| T&
TIBIC® least square fitting *&OTo G0 FEIRY I HFAK &) GNUplot-9 (2=
@141 @we Gble WE TR @ Taibran AR (e @ & ERbea Tl
AL ¥ wie, @D M @k key @741

A PDF output file for the following table is to be prepared in LaTeX.
T ewid &= @S PDF S67[5 F18e1 LaTeX -4 (9] $909 T |
Planck’s Const. h 9.1x10° m’ kg sec |
Boltzmann Const. kg | 1.38x10% m’ kg sec k!
Gravitational Const. | G 6.67x10 " m’ kg ' sec”

Write down the sequence of commands required in Linux OS. Follow the sequence:
Linux 0S-9 RIEA SN SARPAIE @72 faiiie @b seprd $9s

Open terminal — Open editor — Write the code — Compile.

GROUP-C / eia-4t

Answer any fwo questions from the following 12x2 =24

faferiie - 7f6 et e wie

Write a LaTeX code which will reproduce the following text:
frsfeiie B &) G fb LaTeX (el 574
MB Statistics:

In classical MB statistics any particle can be in any state and a factor of L for

N!
indistinguishability is added ad hoc to the number of states € or to the partition

function:
_ 1 -PE
/= W Z e k
P

(canonical ensemble)

Consider that two particles A and B are distributed among 3 states with energies
€1, €2, €3:

€1 € €3
AB
A B
A B
B A
AB
A B
B A
B A
AB
3
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10.(a) A cannon shell is fired with an initial speed vy and angle @ relative to the horizon. 6+3
Write a FORTRAN code to obtain the trajectory of the shell. Also write an input
file. Write down a code to plot the data in GNUplot to visualize the trajectory of the
shell.
TSR ACATF O (I SNTS 8 2LAF vy (@09 @F (6 cannon shell-GF TR 3 251 | T&
shell-«@7 212 {7 T3 o) @& FORTRAN (208l (14| @3 (5 21545 12 (odl 341
@ shell-&3 9172l @2 &) GNUplot-a @ ceitans @)

(b) Write an algorithm to obtain the frequency distribution of heights of persons from a 3

group of N persons.
a3 wE N KRGS JfE W@l @ IfEma Theid frequency distribution FEIR
algorithm (7%

11.(a) Write down the algorithm and a flowchart to obtain the mean and the standard 6
deviation of marks obtained by the students of a particular class.

@I, @30 @I RIRGIE &€ NFER 918 @R =+l R[S (standard deviation) e
AN & ef algorithm @<k flowchart (<71

(b) Following the algorithm / flowchart write down a FORTRAN program. 6
T& algorithm / flowchart JIRIF ¢ 9SG FORTRAN (2N&N (=741

SEC-1B
ELECTRICAL CIRCUITS AND NETWORK SKILLS

GROUP-A / Tes-=

1. Answer any four questions from the following: 3x4=12
fefeiie @I b1afe @eis Ten nies
(a) What do you mean by ‘form factor’ and ‘crest factor’ of an ac waveform?
4. F1. SEeTGE RS @i’ 8 ‘(T @eIF 60O [F @RI 9

(b) What do you mean by admittance? Find out the admittance of a circuit having
impedance (6+ j8)Q.

SIGGI F6700 fF Q@RI 2 (I IO NF TG (6+ 78) Q 2 SHefGH faefar 341
(c) What are the differences between relay and circuit breaker?

e @ FFS @I e e [ o
(d) How can a multimeter be used to test a diode?

FGRGIER AR G SIS [Foid N 34 9
(e) What is reluctance? How reluctance affects the working of D.C. generator?

R Ee & 9 @36 D.C. EIERLER IS e FeiE el #4639

(f) A sinusoidal emf is applied to a circuit containing a capacitor and a resistor in series.
Show that the power is dissipated only in resistance.

TN S 9 47 Gk 9 @Y =i 2115 SfGeTeACe sinusoidal ©GHTETT @1
2TE T 287 | (RIS (T TSNS *&q S (FIETAG IR NG |
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2. (a)

(b)

5123

A voltage transformer has 1500 turns of wire on its primary coil and 500 turns of
wire in secondary coil. If 240 volts rms is applied to the primary winding of this
transformer, calculate the turns ratio (TR) and resulting secondary no load voltage.

a3 R TITFINEE T TS € (Mol FSAF AR TAGECT 1500 € 5001 Ik @3
TSR 2 FLAI00 240 volt eeiten ein 1 2, OF e Sl € (e
FGACS T2 (I-EFIC (SITHCeR e el 411

GROUP-B / fqeia-2

Answer any four questions from the following

e @-FW o176 @eie Sea wie

Differentiate between voltmeter and ammeter.

COIISGIR @ STNGICaR Ky 2Rt @19

Briefly describe how an ammeter of range (0-7/,,) A can be converted to a voltmeter
ofrange (0-V,,) V.

FrelE @F(6 (0-1,,) A AER SHNRGIREE (0-V,,) V 5 (BRI Fed T A o
FREFCo 0 1

Using a diagram describe the working principle of DC generator.

5.5, @ EtEa S b gz 396 F41

Define time constant of an RC circuit. Find out the time constant and charge stored
at £ =0.005 sec for a series RC circuit connected across 10 volt source.

[Given R =200 Q, C=0.5 uF].
@36 RC 914 BIZH FPOICH W& 718 | @A I& 10 volt FRRIAIEA AN RIS

@6 RC T84 B3N F96I10 @32 £ = 0.005 sec AN @ A0 Sy I8N 410F &l &
efiga 54

[@7€ R =200 Q @& C = 0.5 uF 1]

List and explain the essential qualities of a protective relay.

@6 (@2NGFS [ o) arEay edef 36 591

What are the differences between star and delta connection?

FBI9 @2 (TF! FRCANER Wy AL et Fi o

Calculate the equivalent resistance of the circuit (between terminals A and B).

TH3 I8 ANCS Gol @i e 522 (A @k B Rvga w1ay)

6Q
A O AN
4Q
8Q
o AW
B 20
5

6x4 =24
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9. (a)

(b)

(c)

10.

11.(a)

(b)

5123

Write short notes on:
e Bl (5198
(i) Blue-Print
g-fers
(i) Grounding and isolation.

aSfREE @I SNBCHICET I |

GROUP-C / eial-4t

Answer any fwo questions from the following

faferiie - 7f6 et e wie

With neat sketches explain the principle of operation of a three phase induction
motor.

9T Tomt-crer SNl iGea pifeeen foasre 361 41

State few advantages and disadvantages of three phase induction motor.
fod-crer Sic! (IGCRR < @ SjRatefer fige <1

Briefly mention the differences between single phase and three phase motors.

it (& @ for-cre GIbeaa ) AN ee sewe Kge 741

A capacitor C is in parallel with the series combination of a resistor R and an
inductor L. This arrangement is connected to an alternating voltage source
V =V, sin wt . Find out expressions for (i) resonant frequency and (ii) quality factor.
Why is this circuit called the rejector circuit? How does this circuit differ from a
circuit where the components (L, C and R) are connected in series?

G @IHT R S 96 ST L -7 3 TR A0 G0 G C-(P HASAe TN IS
341 281 @R e JIEHE @I +f7S! 87 T 1 = ¥/, sin wr -93 7 T& T4 71 (i)
SR FAF (i) Q wltFd AR [l F91 @2 ISNT TG I8! I W (@ 9 @2
TSNS 9w SRH@fE (L, C 9% R) @T AT ACF G761 43 I8 (A Fizheot foa 9

Draw a neat circuit diagram for a full wave rectifier and explain its operation.
G35 7o @FFRIEE TS S 9 4R @7 PN 17 F41

An ac voltage of peak value 20 V is connected in series with a Silicone diode and
load resistance of 400 Q. If the forward resistance of the diode is 1 €, calculate
(1) peak current and (ii) peak output voltage across the load.

@36 20 Volt #1471 M7 ac (OITHET A6 MieRpa BRI @3 400 Q WH @56 e
@It A @T TR R ez I TiEreha Taes @iy 1 Q =7, (i) B e[
(i) G M2 2t W< STH[5 (SIt6rem e fefa 341

3+3

12x2 =24

5+3+2+2

2+2



