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UNIVERSITY OF NORTH BENGAL
B.Sc. Programme 3rd Semester Examination, 2023

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 aré
required to answer any one from the fiwo papers and they
should mention it clearly on the Answer Book.

SEC-1A
GROUP-A / Rett- / wig-w

1, Answer any four questions from the following: 3Ix4=12

e @-cem 51af8 elomm Sea mes
f=ferRaa gt amvaer maEweY otR &

(a) Sketch a flowchart to find the Fibonacci series upto a given limit.
Fibonacci series S PTITa ‘flowchart’ Bas 34|
femuept <= et sjkaet et o siarE S iRE 39S |
{(b) Write a FORTRAN program._ o find the product of two nxnr matrices using a
nested DO loop.
DO loop FR=A JAGD (1%12) matrix ~47 @t ez FORTRAN ¢l (#14)
TS T TR 3§ 12 x 1, TP O T @TIT IS ST oK |
(¢} Write a Gnuplot command to plot exp(-x) in the range x=-1to x=35,
X =—1 (qF x = 599 4 exp(—x) -4 @A fsficem Gnuplot TS (74
SRRT x=~13RT x =5 AT exp(—x) AT Gnuplot ST 1% |

100
(d) Write an Algorithm to compute the sum Z% ! -
: x=1
100

2.1 Piftwfa camrera i Algorithm @

x=l

100

AEA Y. L o e Riftrar |
x=l

(e) Write LaTeX commands to express the following:

Flay= % fe a
0
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Tl #fie0® @ LaTeX Fwief omas
2 ¢ o
f(a)=$£e d
7= o2 T PR AR i

2 Flio
(@y=-=|e" dx
S 7al
(D) Explain the use of the following LINUX commands: mkdir, cd, Is.
faafefee LINUX s hioem 39z Smm %22 mkdir, cd, Is.
{7 forTery STTeeTE T TR 2T TR: mikdir, cd, s,

GROUP-B / Retl-2/ ovg-@
Answer any four questions from the following
fefiRe a-m 51af oo Sea we
frrferRae 9% wrvaer surwer SR dS

2. (a) Explain the use of Logical IF and Block IF statements in FORTRAN with examples.
FORTRAN (2iiall¥-9 Logical IF @3 Block IF R3{¥3 792w Stz i 331
IS Logical IF T Block IF BeFeshd! SRINATS SSEvRifRd crea R |

(b) Write a FORTRAN program to read a 3%3 matrix from an mput data file
‘matrix.dat’ and print its transpose.

FORTRAN ¢2faii¥-9 ‘matrix.dat? P& (3x3) matrix 67 37 4R T
Transpose R code-B a

FTIC BIST “matrix.dat’ STC AT UG HBICH MM 1 X a9 CFaIe BIT |

3. (a) Describe how arrays can be used in FORTRAN. Give suitable examples.
FORTRAN -4 arrays-<% 3219 SwIgaT= Jiaft T4
PTG RS BRI SIATT T+ G Ui 7R | SUeh JeTeRur 33 |

(b) How does a DO-END DO loop work in FORTRAN? Give examples.
TZ@PR FORTRAN-4 DO-END DO loop-47 323 45 341
BISHTAT DO-END DO Ui 376 S1 T8 ? IR0 39|

4. (a) What are the advantages of using LaTeX over other word processors?
%5 Word processor-«a g@MiT LaTeX 2l et & ¢
3T AT TIRTERERD AT IS FANT T+ HIgaTe® $ & ?

(b} Write down the LaTeX commands to create the following symbols:
Im, A, ¥, 3, ¥, »

AR symbol @f1 =14 LaTeX #501® @7
Im, A, 7, 8, ¥, >

e Tl e s GOt T oleed ST o
Im, A, F, 3, ¥, »
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5. (a) How can you modify the position of the Legend and its text in Gnuplot? Give
examples.

Gnuplot-4 legend 3% O ANFe! ~fA7S TR ~Iafo Tz F 741
FI Gnuplot 77 o= ¥ 21T TRTH! I TR T Hfs ? SRUEE 33 |

(b} Write down the commands to plot a figure with lines and with points in Gnuplot.
Gnuplot-< line €32 points R figure % AR FHEH &)
Gnuplot ATYGETE® X [ge® Aieas! R <ie T AeEs o |

6. (a) How can you modify the default plot ranges in Gnuplot?
Gnuplot -4 FTSIA default 2B range-<3 17 & T2 W 2
Gnuplot I EFETRT e SRRTERS FEel YRS T |l 7

(b) How can you increase the size of the points and width of the ling in Gnuplot?
Point-€7 I €3 (@R &% Gnuplot-4 FTT 3z 21 T 9
Gnuplot AT RGEw®T HTHR I X! AISTE BRI FTST Hh-e 7

(¢) Briefly describe the different types of document classes in LaTeX.
LaTeX-« RfSw 42071a document class FRTHC! U1 H4)
et fRIfi =T YRS HrToTd Ffew i FIHLauiE R |

7. Write down the LaTeX statements to create the following equation as formatted
below:
L .
sinx, O<xsxw
f®=11 .
€ BLX< 27
—N, Jx=27
e At LaTeX -4 @IF F01© 719
5 , x=0
sinx, O<x<nx
F®=91 .
€, A<x< 27
-5, x=2n
TeTe! BTt SR e e o T ST FUTE o
5 , x=0
sinx, O<x<x
x)=
s %e", T<x<2m
-5, x=27
3139 3
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GROUP-C / [Rem-+t / weqg-m
Answer any mwo questions from the following 12x2 =24

Frmferfie @-cm 76 coma Saanie
fFreafafan g sfaer e SR S

8. (a) Write a FORTRAN program to compute the sum of the following series: 6
2 4 6

S=1-"—+"——"—1... upto 10 terms.

forfitre fifveia cistrer fdfmm FORTRAN 1ol s

B x2 x4 ]

=[S S

—+
20 4 6!
PPt sfveretrept v Ter o T e s o

2 x4 3

x x
S—I—E+Z—-a+--- upto 10 terms.

-+ upto 10 terms

(b) Given a function f(x), write a FORTRAN program to compute the area under 6
the curve between x=g and x= 5.
¥=a (0F x=h oM WATT f(x) qA RERO, PR RIET Belam
FORTRAN code & @19
I f(x) PIRRT y=aTx=p DY T3P Tf DT 8T STORT T+ B S o |

9. (a) Write a FORTRAN program that wil numerically solve the equation of motion of 6+3
a simple harmonic oscillator and output the position and velocity data to a file.
Also, write a Gnuplot input file to visualize the position and velocity data.

‘Simple harmonic oscillator’~<3 *ife% FHT7e® numerically JY® @9 97 SRFW
@ (-9 output T AN FORTRAN 1ol @14 SRz @0 @91 gnuplot-9
visualize T FSH (=714

mmmmmmmwmmmmmm
W?quaﬂaaamgewl T X O ST BT T Gnuplot e

FIEe U ol |
(b) Write an algorithm to find the product of two matrices of sizes (mx p) and 3
(pxny,
U2 (m x p) 9K (px ) matrix-a7 s Fefcra Algorithm 1
SR (1 % p) R (px 1) DT GE AN {UF Tl ST et Felt e |

10.(a) Write a FORTRAN program to find the largest number and its position in an 6
array of numbers.

&= Array ~( JREN YT 3 O WE T FORTRAN (8 &4
mewm?mwwwqﬁgﬁm?ﬂm

(b) Write a FORTRAN program to solve the equation xZ - 5x+6=0. 6
x* = 5x+6 =0 TR LT FORTRAN oIS =7t
FHIER 2 — 52+ 6 = 0 FHR T PIghy S 3 |
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e, ¥

11.(a) Write a code in GNUPLOT to plot the following functions in a single graph:

flx)=1
g(x)=x
h(x)=4Gx" -1)
GNUPLOT-4 #feif¥e sorwmafe @36 graph-4 plot Fam Fwpe @
f(x)=1
g(x)=x
h(x) = —%—(3):2 -1)

Uhel ATHHT 97 e i T GNUPLOT AT DI oiE:

S =1
g(x)=x
h(x) =%(3x2 -1)

(b) Write the output of the following LaTeX code:

foafeide LaTeX code @3 output &7ae
1 el e anecye o

\begin{table}[h]
\label {position-mass}
\captionftable displaying position and mass}

\begin{center}

\begin{tabular}{1111}

\hline \hline

X {cm) &y {(cm) &z (cm) &m{(gm) \\
\hline

0.257 & -0.363 & 0.000 & 14.0067 \\
0.257 & 0.727 & 0.000 & 1.00784 \\
0.771 & -0.727 & 0.890 & 1.00784 \\
0.771 & -0.727 & -0.890 & 1.00784 \\
\hline

\end{tabular}

\end{center}

\end{table}

SEC-1B
ELECTRICAL CIRCUITS AND NETWORK SKILLS

GROUP-A / Rewl-% / wg-®
Answer any four questions from the following:
e A-FW 51af6 i Tea s
RE 1 TIRTeT HHEHP! SR 3

(a) What are the different types of transformer losses?

fon e Semfin e B 6 o
ARHR T (T TR & g7

(b) State Ohm’s Law and give one example each of electrical components which

3139

obey and disobey Ohm’s law,

ST I (7| G I (A BCF IR G G Nl ST (Ao TER G I
Triggd wig |

Ix4=12
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mﬁuwﬁwmwvmﬁﬁmaﬁwﬁ?mﬁmﬁ@fﬁuw
T ISR o |

(¢) Distinguish between analog and digital multimeters.

- piAEe @ fofEnrE SR oS SiEna o9

T % 3 qgEdiEe e Ye R |

(d) What is a shunt? What is the purpose of using it in the electrical circuit?

316 (% ¢ LT TSNS TRim IR Sl 5 9
90 PT & & 2 TS Freger wRarersy s ep Sgdear ey 2

(¢) What do you mean by ‘Form factor’ and ‘Peak factor’ of an AC waveform?

St 2aiE TP ‘Form factor’ @3 ‘Peak factor’ 9708 & @Rt e
AC TETHIST ‘Form factor’ ¥ ‘Peak factor’ oI $H & 7

(f) Draw the electrical circuit symbols of: (i) three phase motor, (ii) eircuit breaker,

(iii) Ohm-meter.

el e tafes 16T Brehi wmm w7 (i) for @roem qits, (ii) =
(T, (iii) 92 o |

frferiae et oRueewer e a): () I w=or B, (i) IRTer R,
(iii) 3T HIeR |

GROUP-B/ &4 / v g-&
Answer any four questions from the following 6x4 =24
wfaie -3 5173 evim Sea e
frefefead 3 araer msea SR A

Describe the construction and working of an AC generator. 6

@b @, . oTaveEa o @ T 3¢k )
AC =T AR FHHaT T 7|

3. (a) Write short.notes on star and delta connection. 3

B @2, TP Tt REra e B e
TR IST ASHAT BIe! feuuviies org |

(b), Discuss about phase reversal and surge protection. 3

‘Phase reversal” @3 ‘Surge protection’ R WAH %4
oot R ¥ ot AR ee IR BT 7R |

4. (a) Draw a neat diagram of a bridge rectifier and discuss its operation. 4

3 Jer G FYAPRCF ARHR I 1% 77 93 T2 TN AT =)
SIS AATHRIRDT BT R PR T TP FaTeTT TRAT BeAH TR |

(b) What are its advantages and disadvantages over a full-wave rectifier? 2

3139
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5.

6.

8.

Discuss how can you convert a galvanometer to a voltmeter and an ammeter.

MASTANGT o (orifidin iz sl whve Fer e =t g
TG 41

IeaTIfieRdTs Mieelier Y TIfieT T et SRR T G5 YR Bahe ] |

(a) Show that in AC circuits,
real power = apparent power x power factor.
NS (T, AC TS
ST TS| = S FAS| X TFIS Wi |
AC gRuemr
IR 2rfeh = ey a1 x <1k oieh &0 PR AT |

(b} Discuss about power component of current and wattless component of current.
2N FAGI-TARM 4R SABRT-Geiies! R wieanoati 4|
fereger Trameept UTeR e ¥ e Mated! aTeert S ve aRAT e R |

What is conduit wiring system? Discuss its advantages and disadvantages.
‘Conduit wiring system’ 3% & (@RI 2219 HfRl '@ SHifRgi o= 321
FYC AR TOTeAT 1Y & &1 2 TEPT THISST ¥ IPTEaTEH aRord| 7R |

GROUP-C / [@ii-9t / wogg-r

Answer any fwo questions from the following
Fafeiee -5 enie Teawie
Frafefea 4 gfaer meem ST s

(a) Draw a circuit diagram and waveform of a half-wave rectifier and find its
efficiency and ripple factor.

a5 TR GIIIPTA TG 93 T S e 1 T2 ! @K ripple
factor-¢ foiefT 74

3 TR MACHRRDT GRTe) WFIRA T B a9TS 31T TTepT 28idT ¥ a9 PRE @I |

(b) In a half-wave rectifier, prove that the efficiency of rectification is about 20.3%
when the reetifier delivers a maximum DC power to the load.

AP (A, 9> NETTR GFYA FIEF T4 @FUE A DC ! TR T, 4ol
B G TN T 207 20.3% |

37ef TR AFCHRIRAT FePTEReT YeHT e DC afth SIS 12T S8/ 19T 20.3%
&8 YR TR R |

9. (a) Find expressions for (i) Resonant frequency, (ii) Quality factor and (iii) Impedance

of a parallel LCR circuit.

@b TG LCR T8 (i) St 3541, (ii) Quality factor @ (iii) Impedance-
<7 el Ao 1)

3139 7
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(i) 3FTE AR, (i) JIRCR PRS X (jii) TR LCR uRyerT HicamereT AR
FHfiereurEs Gl |

(b) Why a parallel LCR circuit is called a tejector circuit?
TG LCR I$NTE I I8 031 (T 9
THFTR LCR aRaeiers Rorres afvwer o w7 2

(¢) A coil of inductance 0.7 H and resistance R = 500 is connected to 220 V, 50 Hz
AC supply. Find the wattless and power components of current.

0.7 H SICIE @R 50Q @Ry <3 Padt 220 V, 50 Hz AC FRRACE 72 1§
2Rz7 Sniaw Eoi @ et Beliedt et 3

R&ed 0.7 HIWRRYR = 50Q S TH Jusai 220 V, 50 Hz AC STYRIAT AT B+
e sTaTEenY aTeeie T AT HFU e @ |

10.(a) Describe about core type and shell type transformer.
‘Core type’ &% “Shell type’ BRI >0 ST F41
PR FDR T A TPR SIHH G U TR |

(b) Why transformer rating is in KVA?
BT rating, KVA-(S (&4 (T 2 2
TREHRRETKVA AT A5 2
(¢) Establish the condition for maximum efficiency of a transformer.
T TS < alfeb! 37« BreitR oF)
TR NPT SETATDT ST T TYTIAT R |

11.(a) Define time constant of an RC, circuit. Find out the time constant and charge

stored at ¢=0.005sec for a.series RC circuit with R = 1 kQ, C = 0.1 pF
connected across 10 V source.

T RC TN AN A9 W@ w81 B @ft RC W, @NE R = 1 kQ,
C = 0.1 uF, OF 317 4555 <3, A Tt #1371 = 0,005 CTFS T, (T B
10 V Serm AR 1)

RC TRueT F9 fRURar GR¥IT TR | 10 V HieH T JRFT@I R = 1 kQ, C = 0.1 pF
TTPTSRIET RC TRULBT AR £ = 0,005 s 77 HUSRU TRESDT 7 T T ReRar G |

(b) List and explain the essential qualities of a protective relay.
@& “protective relay’-F ifdrf (afizrafer Brad @ T T
MEFERT ReTen! STTaea oIEHaT e < ETEAT TR |

X
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