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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 3rd Semester [Special] Examination, 2022

SEC1-P1-PHYSICS
Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.

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 / {@i-3 / T &-&

1. Answer any four questions from the following: 3x4=12
feaferae @-coiw b1afe elvea Teg wies

Gl TRACT YTAHD] IR oI —

(a) What is the significance of computers in Physics? 3

smieffRwgi FEATHIER @y SICEba 74|
AR HFRIeID! 98d & &l ?

(b) What is a logical variable? How is it declared in Fortran? 2+1
A& pedif ¢ FRaE-9 @b T @R a9
dMfthes TR AT @ B ? BICIAT AT HEN HIYT TR ?

(¢) What is the “Preamble” in LaTeX file? 3
THH-9 “Preamble” I&70 & @RI 9
eI BISTHAT “Preamble” Y=dhT & B ?

(d) How does a “DO-WHILE” loop work in Fortran? 3
@PRGICT “DO-WHILE” 7! el Il (7 9
BT “DO-WHILE” U &8l &1 TS ?

(e) Write an algorithm to compute x!. 3

x ! e spesifamai® e
x! IOFT BT AT Bor f9fer org |

(f) Write the Gnuplot command to plot sin (—x?)+ cos(—x?)—35 in the range x =—1 3
to x=1.
Gnuplot ™G sin (—x?) + cos(—x?)—5-93F @B x=-1 ®FF x=1 AT IFC
feeifS @12
x=-1 ¥R x=1 @ SRR sin(—x?)+ cos(—x?)—5 B e T+ Gnuplot
QT & |
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GROUP-B / f@hi-4 / ¥ g-@

Answer any four questions from the following 6x4 =24
femferie @-iw 51af% e Tea wie

F1 ARAC] YTAEwd] IR I

2. (a) Draw the flowchart to find the prime numbers from the n-natural numbers. 3
- el 2o (fes e e b -5 tofi 741
n-UTdhidh ARATEHRAIC AT FEITEss @ioddh! R 3Hd ac B |

(b) Write an algorithm to compute the sum of all odd numbers in a given range. 3

e e Tz e wkAaiefi iR e snesfimaf @
faSUdT TRRMT 99 {90k A8 wdT ANTH TOHT 9 boid (afer o |

3. (a) Explain the use of Logical IF and Block IF statement in Fortran with examples. 4
FGRIIeT IF @R 5 [F-G3 20 SRIZgeiig i 41
BICIHAT Ay IF X &1 IF FTHT-PI YANT IaTeRV Ald ATAT TR |
(b) How data can be stored in a file in FORTRAN? 2
I fcd ©ib! GO i 2@ 191
BICRITAT B W3 STl HEX YISRU[ T+ Hlhs ?

4. (a) Why LaTeX is heavily used to write scientific documents? Explain. 3
fReele 72 w9 @RI @) (e LaTeX @ 9200 2 2 i 511

dSNfTp BT oeddl fAfd LaTeX o &R AT WA RS ? IRAT
|

(b) Write the LaTeX statements to create the following matrix equation. 3

famfeie ifts ANe=0® @9 & LaTeX ot @2
=1 wfea FHieRT 9T THaT Affd LaTeX i< o,

x’ cos® sinf 0][x
y'| =|-sin@ cos@ 0|y
z’ 0 0 1|z
5. (a) What will the following input file do in Gnuplot? Explain. 4

14 Gnuplot oS & Fac3 ot iz 41

Gnuplot AT FFTIRET 1Y Bigelel & T8 ? ARAT TR |
p ‘mydata.txt’ u2:4wlplt1pt2
set xlab ‘x data’
set ylab ‘y data’
rep
(b) How X-tics and Y-tics can manually be changed in Gnuplot? 2
Gnuplot-9 X-tics @R Y-tics eI Ao 41 AT 9
Gnuplot AT X-tics X Y-tics BRI RATAST WUAT YR T+ Alh~o ?
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6. (a) Write the LaTeX statements to write the following equations as formatted below,
foferiie wiiszeef @eir Fftes witg, Crei@ T LaTeX Mol @12
freferRaa TifiexvEs dd fagusT S deTa!l R LaTeX Weu< oy,

xX=y w=2z a=b+c
2x=-y 3w=%z a=b
—4+5x=2+y wHz=—l+u ab =bc

(b) How can an image be inserted in LaTeX document?
@I LaTeX «iRCe B[R (a7 o 6 9
LaTeX HRTSIAAT Bfd HEl Ao T Ao ?

7. Write short notes on Unconditional GOTO, computed GOTO and assigned
GOTO statement in FORTRAN.

@G Unconditional GOTO, computed GOTO €% assigned GOTO-97 7

FFe Bl @1

HBISEAT Unconditional GOTO, computed GOTO X assigned GOTO TTH<
A1 BIET fewoiiEs o |

GROUP-C / q@ti-at / 8-

Answer any fwo questions from the following
Feferiee @-Fm 76 ets Tea wie
%1 GeAcl UTAH®] IR ol

8. Write a LaTeX code which will reproduce the following text.
ffafe semens LaTeX-q @R faoeifo @4
LaTeX ®l€ @ ¥el 91 U8 g+ IU1eH T8,
Many physical problems involve

minimization of a quantity that

is expressed as an integral.
Consider the path that

gives the shortest distance

between two points in the plane,

say (x;, ;) and (x,, y,). Suppose

that the general curve joining

these two points is given by

v =y(x). Then our goal is to find

the function y(x) that minimizes

the arc length:

(x2,¥2)
J(y)= .[ ds

(x5 1)
=Xf\/1+(yx>2 dx
X1

Note that we use y,_ =y (x) to denote the derivative ofy, i.e., y _(x)=1'(x).

R3136 3
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10.(a)

(b)

11.(a)

(b)

R3136

Consider a cannon shell is fired with an initial speed v, at an angle @ relative to

the horizon. Write an algorithm and a Fortran code to find the trajectory of the
shell. Also write a Gnuplot input file to visualize the trajectory of the shell.

G FIE I v, @ M Seliesa ACIeF 9 @i =@el 201 Giens
afeviel iz srmeifims ¢ @R @i @ sfe712f smea Gnuplot fifbs
GRl

R TR {6 qUe! Eietars fRIasTal Auer BT ¢ AT YRS A v, T

BRR TTRUBI B | Wieldl YUl UT oIS ol A ¥ BIevd Pl oig |
GreAdl YT Hea+T T4 Gnuplot SAYC WIS U o |

Write a FORTRAN program to find the value of exp(x) at x =1 by expanding it
in a series.

exp(x) -93 x =1 -9 Tife a5 T o7 I ez cFiFa e @2

x=1 AT exp(x) % @AM KR R IJHDI A YT SSTDhT AT
B TR o |

Given a function f(x), write a Fortran program to compute the derivative
().

a6 TS f(x) -aF AN f7(x) Fefcza criaa catasf @

BRME f(x) B GAS f(x) ITOET THb! FFRT BIEIE YU ol |

A data file contains frequency distribution of heights of the students in a college.
Write a Gnuplot input file to plot histogram of the height distribution and save it
into a PNG image file.

G35 TSI FIZCE @ FECEH QWA THOIF AR IBA0 ARG TR (13 I604
histogram SI&(E &« 4R FIOCF @6 PNG FIZE FMEE & Gnuplot eI
(Gl

SICT BIgaldl hoioidT faenefiewsdl Sagal had=dl fadver g9Eder 19 | ST

faRuTe! fReU™ wie T Gnuplot $9YC WISA okg ¥ IJATS PNG Bfd
BISTHT AT TR |

Write a Gnuplot input file to plot the following functions with proper
annotations in polar coordinate system and save it in an EPS image file.

fefeiie sersselEtE eilaT aite Sme a3 GBE EPS T3 MIF-FoieE@d
) Gnuplot 0 @72

gd FHad Yuel SR gAIcEadl A T BaRM Wi TEdl ST
Gnuplot $9YC WIS og I JAS EPS BT HISHAT ¥d TR,

r=2sin(40+x/4) and r=3cos(50)

3+6+3
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SEC-1B
ELECTRICAL CIRCUITS AND NETWORK SKILLS

GROUP-A / {@i-3 / T g-&
1. Answer any four questions from the following:

fsEke @-ce bIFf6 2rie Tea nies

Gl TRACT YTAHD] IR oI —

(a) Distinguish between the single phase and three phase AC sources.
0T (TG 9R o @Frem AC Teafer ey #f1fe 7411

RITel B9 X ol B T Aides 9 ¥g TR |

(b) Draw the electrical circuit symbols of (i) Relay, (ii) Circuit breaker and
(ii1) Volt-meter.

feafefs @ieefem aea foaefe e was

(i) R@, (i) T @R @k (iii) CSFB-GR)

(i) Rel, (i) Afbe TR R (iii) Aree-Hed! e Afbe udihes a919 |
(¢) Define blue-print and explain its significance.

Z-fort fF @3k wir wlesid & ¢

&-fove gRWIRT TR R JAS! Hecd AT TR |
(d) What are half-power points, bandwidth and Q-factor in a series LCR circuit?

@ LCR AT T8 ~1ce o “F9l, bandwidth @ Q-factor I5X:

ST LCR AlheH BIH-UTR Ulge, S I Q-WITICRe®H & g ?

(e) What are the advantages of using inductive and capacitive circuits over resistive
circuits?

RN TSI G SIE TS 8 47T T8 i Jf! &5 & 9

UfoREHS Alhegwdl g-sided ¥ HURIfcd Afbecssd WINT el & HIgae®
B ?

(f) Explain physically how a p-n junction diode can act as a rectifier.
G p-n SR GRS [FSIF GFIIAPRE RO Fier FC3 0 Iy 31
Hifde SIAT AT R & FRT p-n TRE SRS (ICHRRGT HIAT HH

T+ TS |
GROUP-B / Joti-4/ @ z-@
Answer any four questions from the following
Faferiee - 5176 etss Tea wie
Gl TRACT YeAHD] IR I
2. Show that for an AC circuit—

Real power = apparent power x power factor.
What do you mean by wattless component of current?
@ AC TS (GG (TAE (T —

PO FFOl = MO T3S X power factor.
SfUred SABETH FACAS 700 F @R 9

R3136 5
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3. (a)

(b)

R3136

T Afdhed! A @I —
?ZI(_*I OTd} = 33U UTdN¥ X YTdN YITd<cX |
HTPH] I BT el & g3rs ?

What are active and passive components of electrical circuits?
©fbe Iea9 A 8 fWfEry Fweeler s ¢ & ¢
faeig Afbear Afha ¥ Mftpy FF<es & g1 ?

Define ideal current and voltage sources.

o ©fe 8 (SIE5E BT A WS |
IS BT ¥ Yiecol Aldess IRIATNT T |

An AC emf V' =V sinwt is applied across a pure inductance L. Obtain expression
for (1) the current /, and (ii) the inductive reactance X, in the circuit. Draw the
phasor diagram showing emf V), current /,, and their phase difference ¢.

a3 wa TR (L) G2te @I AC (OIS V =V sinar W F41 2611 ISICe
(i) ofbeeqiz ¢ (i) TG x, @t 371 or oo wwa F@ ©its ©Ios V),
2l [, @3 O W€l 2L ¢ e )

TH Ul emf V=V, sinax YU TSI L AT AN TRB| (i) I [ X
(i) |fdbeAr R gRIfHar X, & BT U R | emf V,, d< [,
foeigmd! RO =TT ¢ QRATSe Wolk Vs digeid |

What is a rectifier? Draw a neat circuit diagram for a full wave rectifier and
explain its operation and calculate the efficiency of rectification.

GFYAFET fF 9 7 9T GFYIFEE @6 8 I8 foF o= I o7 FIf2ER
I T 1 327 FREE! e 391

RMATHRR A9dhT & B ? Bl 99 IICHRIRD! AT ABT Fihe N@IH DR
D FASAD] ARAT TR AT FERD! YATGRIRAT TOFT TR |

What is protective relay? What are the essential components of a protective
relay? Explain electromechanical relays as circuit breakers.

eforiEs e & ¢ g7 s wxeief & 6 ¢ FeEsiets e e

TS AVS BEIE TS 6 IR F91

WATHD Rl w9l & 8 ? GeAd Reldl JEaIH Och & & ?
Sl BT Tdhd Reldls dfhe SHRd] HUAT AT TR |

What is single phase and three phase motor? Differentiate between them.
GFF-7N 8 fow W (53 fF 2 et e <l 91
TUhel-oRT } TIF AR HICE®w & g ? faile®s d1F ¥ TR |

3+3

2+2+2

2+2+2
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8. (a)

(b)

(c)

9. (a)

(b)

(c)

10.(a)

R3136

GROUP-C / faetat-at / 3gg-
Answer any fwo questions
Q- 715 tsiE Ted wis
%1 GeACl UTAH®] IR ol

What factors causes power loss in electrical cables and conductors? What is
dielectric loss in cable?

& & FR0e ofbealal oita Al ARRIZITS power-loss 2 2 (@I @I dielectric loss I6TCo
T@Re

Fd BRBEwC [G9elhl TRE® I HSqeewdAl YAk B T8 ? daorHl
SRAfded BN ¥=dI & 81 ?

What are required for making an extension board? Show the schematic diagram
of it.

GBI @IS AN Tre) 5 S 9 @9 9516 @i St

URIC~T 9IS d919 & ® dAlew ? G Arode YA e |

What is a fuse and what are its application?

Foa & @R @7 7R 2
WIS WD D B XTGBT YANT & B ?

A galvanometer coil has a resistance of 12  and the meter shows full
deflection for a current of 3 mA. How will you convert the motor into a
voltmeter of range 0to 18 V?

G35 TSGR FRER @K 12 Q @R 3 mA Sfbe@ied &=y It 7o Rowst
AR 1 @foe 0 (I 18 V- 191 SR CSIFBHibI f[Feit #ifkaed i A 2

T3l I WTAMMIEY Huesad! 12 Q & IRy 8 ¥ fewad 3 mA &I
PHYCHl AN gol fAEue s | qurs eal fieves 0 <Rg 18 V@l
TRRTD! AT HCIHAT WUTIRYT T ?

For [ =1,sin wt, show that for a complete cycle, the average or mean value of

alternating current is zero.

I AC ¥R [ = [ sin @t -3 5T ©fGe 2RIt Al (3 ¥ 2, O (A |
I=I,sinet B T ARSI b YO Fhap! AT dhfedd BRThl A
HE I 80 |

Explain why batteries can not be charged by AC.

AC 9= I 5Te w4l (7 379 77, ©f 1y 41

Tl fobe =T st 9 afad ¥R ARl TR |

Discuss the working principle of a DC motor, and give significance of the Back
emf.

DC (66 SNt 1 $9 @R Back emf-a3 &% 10 F41
ST HIeB! B1H T4 gl Tdaf IR ¥ A1h emf Bl H8d ok |

12x2=24

3+3
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(b) Find voltage equation of a DC motor and establish the condition for maximum

power.

DC (6GER (S5 FRNFH (@712 32 A Fuod o<’ 6 541

SR AlCIDT Wiecol IHIBRY U1 oIS ¥ JMfShdd UraRdl o T Il
T TR |

(c) A 440-V shunt motor has armature resistance of 0.8  and field resistance of

200 Q. Determine the back emf when giving an output of 7.46 kW at 85%
efficiency.

GF T 440-V *% (5 Wb @i 0.8 Q @k 5 @ig 200 Q 797 «@fb 7.46 kW
SNTH5(T 85% FIFFAGT BT (I O OF back emf Fea 21

440-V T HED! R YR 0.8 Q ¥ fhes UfRY 200 Q ©| 85%
SETITAT 7.46 kW &1 3fScye f&aT &rd emf FeiRor v |

11.(a) Explain working principle of an ideal transformer.

I v BIETAICE FIEAINS i 410
MY TAHHRDT BRI TG ARAT TR |

(b) Find emf equation of an ideal transformer.

@6 S BFFNIE emf ANFA4 Fef w11
TP IS CFAHHRGT emf THIGRIOT GAT TS |

(c) A single phase transformer has 500 turns in the primary and 1200 turns in the

R3136

secondary. The cross-sectional area of the core is 80 sq. cm. If the primary
winding is connected to a 50 Hz supply of 500 V, calculate —

(1) Peak flux density

(i) Voltage induced in the secondary.

@75 9% I BETEiE TR 500 AT 8 GFSIRTS 1200 IS F@R) &I
2ERMA CFaTe 80 sq. cm. | I ARNRCS 50 Hz-9F 500 V ©fbeeRz I 4
2,9

(i) A FIF q0g

(i) CFeifee SERS ceicoe fd 341

Udhel TRUT CTRAHHRAT UTSARMAT 500 I HdwexHl 1200 e B | DRI $Ha-
AqTed &3 80 v FAl B AT UIsHY FATSRT 500 V Bl 50 Hz ARAT
RSP © 94, ITUET e

() Nd Feld g97cd, (ii) Ab-sHT URT HWiee o |
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