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UNIVERSITY OF NORTH BENGAL

B.Sc. Honours/Programme 3rd Semester Examination, 2021

SEC1-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 SEC-1A and SEC-1B. Candidates are
required to answer any one from the two papers and they
should mention it clearly on the Answer Book.

SEC-1A
COMPUTATIONAL PHYSICS

GROUP-A / eis-=

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

fsEke @-e bIFf6 etw Tea nies

(a) Sketch a flowchart to add 3%3 matrices.
3x3 G @R &) GG orww 341

(b) Write a FORTRAN program to find the maximum number from the following set of
numbers.

fafeie sreiefem weay s TR T S &) @FRE i @)
[7, 2, 10, 15, 22, 1]
(c) Give an example of nested DO Loop.
@GP DO b7 @ (6 Twizged wie |
(d) Write a Gnuplot command to plot exp (—x) in the range x =— 1 to x = 5.
Gnuplot T exp (- x) x =— 1 Q@ x = 5 SR S&E feeifs @72

(e) Write Latex command to express the following:

i AMeade Latex @ @7 o fe @1
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(f) Suppose a folder in a computer contains many kinds of files. Write the Linux
commands to list the contents of the folder and move the image files to another
folder.

G FEATHIET IFH (FIREIE IR (RCE Fize IER| (FOEE Fieael Hmam Faa
T el (T4 R T FIEARE S @RS N FSH @2

GROUP-B / feta-2

Answer any four questions from the following 6x4 =24
femferie @-iw 5197 e Tea wie
2. (a) Describe how arrays can be used in FORTRAN, with examples. 3
CFIREIC SIC Pl =i w41 AW Trizgeig (5191
(b) Write a FORTRAN program to read a 3x3 matrix from a data file matrix-dat and 3

print its transpose.

matrix - dat TNF TG TS (QAGF @I 3x3 TIGH 21017 @R OiF FFANED @A @REE

cAans @121
3. (a) How the default plot ranges in x and y direction can be modified in Gnuplot? 2
x @R y T4 [ 26 St Gnuplot @ [Feit siffaes w41 7% 9
(b) How the position of the legend and its text can be modified in Gnuplot? Give an 4
example.

Gnuplot @ fFSIE legend @3k ©F (772 #IfFas Fa1 A 9 @ Twrzgel wie)

4. (a) Write the Latex statements to create the following equation as formatted below. 3
ferferie wiwe @T4R Latex Mo @14
1 _
5 o 1= 0
1 , O<t<rx
ro=1
7 , t=rx
0 , #m<t<2rx
(b) Write down a Latex code to embed a picture “Graph-eps” along with the picture 3
caption.

Latex @ “Graph- eps” 26 @ ©i7 #7170 (e @ref 74

5. Write a FORTRAN program to find the roots of a quadratic equation. Also 6
incorporate a checking in the program to find whether the roots are real or complex
or equal.

@3 fedre AP emG @@ I R @D @721 @2 @ias eyl AT,
b 1 I el ot el 511
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6. (a) Write a FORTRAN program to find the first 10 numbers in Fibonacci series. 3
fRrcarefe Pifsites @iaw 107 it (@@ S99 @G @B @79
(b) State why Linux is the choice of operating system for doing scientific computations. 3

(TEIF FRATEHCR &) (o o1 S#iicat: Peoew @ 7z =)

7. (a) Write the Latex statements to create the following numbered list: 3
faffis skge Sifemt @ Latex fomiefe @
1. Fruits
(A) Apple
(B) Orange
(C) Mango
2. Vegetables
(A) Potato
(B) Cabbage
(C) Ginger.

(b) You have a data file “data- txt” which contains two columns x and y. Write Gnuplot 3
commands to plot x vs. log()”) along with proper axes labels and legend.

@6 (OB PIZeT “data- txt” @ Gib S |(R x G ¥ | Gnuplot T x vs. log(y”) G €
fereree o Fa fAriafe @)

GROUP-C / faetat-t

Answer any fwo questions from the following 12x2 =24
fwferiie - 7f6 et e wie
8. Write a FORTRAN program to compute the trajectory of a projectile projected 12

horizontally from a height of 10 m with an initial velocity of 10 m/s. Plot the
position of the projectile, height vs. time, using Gnuplot with proper axes labels,
legend and title.

10 m THol € 10 m/s 2 @R 936 @IESEE ATehFeid @0 2&11 a3Fh
CFIRBI (el @1 @6 ey 2 @its3iEET ofosi e 41 TR 1 Gnuplot-93 R @2
(EASIIIET SRE, THo! ANEF ACACE 9% F41 Gnuplot @ e @@, fotes @k
DECERICT

9. (a) Write a FORTRAN program to find the product of two matrices of dimensions 6
(m % p) and (p % n) and print the output.

G FREE (@R == 40 (m X p) 9= (p x 1) WIGCIR @oiwe 26 T4

(b) What are FUNCTION and SUBROUTINE in FORTRAN? What are the differences 2+2+2
between them? Give one example of each.

@961t FUNCTION 8 SUBROUTINE 5 2 atna #1i<< & 9 «f5 ez Smizzel mie |
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10.(a) A file contains data arranged in 11 columns. Write Gnuplot code to plot the 1% vs.
5™ column, 2™ vs. 6™ column and 3" vs. 7™ column data on three subplots arranged
vertically with proper annotations.

I TioreiEeE 116 TN TR1 Gnuplot T &2 IIN sizew, f@Siy I T 8 POl
JAIST ST FENCTR ©iot 26 I el foafc $a subplots-a [ @=e szt w&=
TR e @121

(b) Write the Latex commands for the following symbols.
e beef Latex-a @ foief @
o, x.v. A ®
(c) Briefly describe the different document classes used in Latex.
Latex-¢ IJT5© GFCI0 P 59 SRTHC @74

11.(a) Create a data file for Gnuplot for the following data set:

fersfeTie (Chlk &= @3 (OB F12e Codl 4
X Y
1 1
2 4
3 9
4 16
5 25

Hence plot this data file using Gnuplot.
@R Ot (AF Gnuplot fea 2167 famfmtefer @4
(b) Given a function f(x), write a FORTRAN program to compute the area under the

curve between x=L, and x=1,.

@I PRI f(x) @F G @RAH M@ f(x) 99 W (F0q9 x = L, @R x = L, 97 fowq
crgee faefaa cenasfS @

SEC-1B
ELECTRICAL CIRCUITS AND NETWORK SKILLS

GROUP-A / es-=

1. Answer any four questions from the following:

fsEke @-e bIFf6 &ew Tea nies

(a) State Ohm’s Law and give one example each of electrical components which obey
and disobey Ohm’s law.
SR AT (11 92 I GG BCeT AR (I BLET] AFP (I 0 TRKCA G0 PR Swizgel
e |
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(b) What are the different types of transformer losses?
fifen e Gt o 5 5 9

(c) Draw the electrical circuit symbols of- (i) three phase motor, (ii) circuit breaker,
(iil) Ohm-meter.

e Tar<ieflem @fies aoat boef swa 541 (i) fo7 @rrem @ies, (i) I8N-9,
(iii) 82 fom|
(d) How do you convert a galvanometer to a voltmeter and ammeter?
METSIAIRBIRE (SFBHRGIE ¢ SHNHIE FeiE »fies a1 a7 9
(e) Define quality factor of series LCR circuit.
e LCR a€ @it #5iga fF ¢
(f) Discuss the phase differences of current and voltage in a capacitor and an inductor.

FTAIBIE € S W& &R 8 [oraa v #i<dm B Sl %1

GROUP-B / fqeia-2

Answer any four questions from the following 6x4 =24
femferie @-iw 51af% e Tea wie
2. Describe the construction and working of AC generator. 6
AC (EAICE5CER frsflel @ Fideeisia 3¢at nie |
3. For an alternating current i=i,sinwt, deduce rms and average values of the 6

current. Which one does an AC ammeter measure?
i = iy sin ot *fAIST 2T & rms IR G eRAEAE 756 F1 AC (SRR @b
o FF 9

4. Describe the theory of rotating magnetic field generation using a three phase line. 6

o CFeer a1130aa 7l GfTRie] (BT (Fq (014 ©gio SAICEIb! 41|

5. Describe star and delta connection. Discuss the properties of power available in each 6
connection type.

B9 \€ (To! RS I 91 &IfS TRt ToteTa Tl (IMRIBT SCEAD T

6. Discuss the different types of electrical protection devices and their area of 6
applications.

Rifen g2 3B (@GF fToiey R e ARG (Fg SNCEo] T4

7. What is conduit wiring system? Discuss its advantages and disadvantages. 6
Conduit wiring system & ? @owa JRt @< SpffREIET Siceb= 51
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10.(a)

(b)

11.(a)

(b)

(©)

3136

GROUP-C / eia-t

Answer any fwo questions from the following

fwferiie @-  7f6 et e wie

What is an ideal transformer? Discuss the working principle of an ideal transformer
with diagram and derivations. Discuss the problems in a practical transformer and
the remedies.

@3 o Gerein & ¢ oo 3 wivl Geresfic e i F91 o
sl Srffiafer @ (efe SemiReeR Svime i S 91

Discuss with circuit diagram and sketches of input and output waveforms, the
working principle of a full wave rectifier with centre tap.

Foq BT @R TA7G-WTHT SAPR IFH TP T A o GFYIFEAE
F2e 3¢ F41

The apparent power | S | entering a certain load Z is 250 VA at a power factor of
0.8 leading. If the rms phasor voltage of the source is 125 V, then find /., and
complex power S into the load.

(I (eTC Z-9 AP AATOFFNOT | S| 267250 VA @R power factor 297 0.8 leading |
T BT rms (FEH (SIEOS 125 V T O GG [,y IR T2 3001 S el 71

Define active power, reactive power and apparent power.
Hierz Frol, elfeleae ol @ Siwie el P T4

What is an electrical crimp? What are the benefits of crimping over soldering or
wire wrapping?

e f=t & 9 Gimsifer at wifPrea #iffacs ferem 9k & 9

Define ideal current and voltage sources.
of 212 8 g T A 41

The maximum flux density in the core of a 250/3000 V, 50 Hz single phase
transformer is 1.2 Wb/m®. If the emf per turns is 8 V, determine

(1)  Number of turns in primary and secondary

(i) Area ofthe core.

G 250/3000 V, 50 Hz 93F (TR BETFHCEE (I AEMD FIH I8 291 1.2 Wh/m? |
T 2fS AMF emf 8§ V&, O

(i) T e @GN FEER B A N T4

(i) IR crae el 41

12x2 =24

12

12

2+2+2



