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B.Sc. Programme 3rd Semester Examination, 2023

SEC1-P1-PHYSICS
Time Allotted: 2 Hours

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
GROUP-A / Tonl-% / ag-&

1. Answer any four questions from the following:

=TS Q-9 51D 2ltaa Ted wies
ffeTReT ot FTvaeT THEwd! ITR <:

(a) Sketch a flowchart to find the Fibonacci series upto a given limit.
Fibonacci series SePTICd “flowchart’ Haise 341
feSTe! AT fha T SREaT thell U TaTe | 9713 |

Full Marks: 60

3x4=12

(b) Write a FORTRAN program to find the product of two nxn matrices using a

nested DO loop.

DO loop IR F@ K (1nx n) matrix -97 @< fFZ7 FORTRAN (2l (7141

TECS S U YANT TR TS 1 x 1 FATICerAeh! UM Ul TITS Whlci< T o |

(c) Write a Gnuplot command to plot exp(—x) in the range x=—1to x=5.
x=—1 @& x=5-99 W exp(—x)-43 @D At Gnuplot FS @72
SRRT x =—1 3RF x =5 AT exp(—x) Tic T Gnuplot 3T T |

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

100

" L Fifteiba ot Wiz Algorithm @141
x=1

100

ANt > L TR et ol |
x=1
(e) Write LaTeX commands to express the following:

fla)= % fe ax
0
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feefeiie Aeel @74 LaTeX F30T(b (5198

f(a) :%}f dx
=T eh T e e IS oG

fla)= % fe ax
0

(f) Explain the use of the following LINUX commands: mkdir, cd, Is.
fawfeie LINUX i@ fem 79219 e $98 mkdir, cd, Is.
=T fo o 3T eTEme! TRINTT IRT TR: mkdir, cd, Is.

GROUP-B / Reii-4 / ¥ g1
Answer any four questions from the following
e a-m 5196 etie Tea wie
frrferRad ot Fvaer usEwal SRS

2. (a) Explain the use of Logical IF and Block IF statements in FORTRAN with examples.
FORTRAN (@1&%-9 Logical IF €& Block IF s 972 Swizgepi2 i 41
I Logical IF ¥ Block IF SeMEwa! MRS SSTERURIRd IR R |

(b) Write a FORTRAN program to read a 3x3 matrix from an input data file
‘matrix.dat’ and print its transpose.

FORTRAN (2&l¥-9 ‘matrix.dat’ F12S (A& (3x3) matrix SO FAF @R TR
Transpose =3 code-f6 #141

$TYC WIS ‘matrix.dat’ I1C RATCERT UG BIGH T oikg I IHH] SAUST BT |

3. (a) Describe how arrays can be used in FORTRAN. Give suitable examples.
FORTRAN -9 arrays-97 IR0 SrIZeIR G171 F41
I ERs B! HANT T Afpes gUi TR | STYh TR <3 |

(b) How does a DO-END DO loop work in FORTRAN? Give examples.
Twizge2 FORTRAN-@ DO-END DO loop-@3 Jj3207 17 41
BT DO-END DO T[de] BRI S e ? ISR <3 |

4. (a) What are the advantages of using LaTeX over other word processors?
fAfoq Word processor-@3 @eTeid LaTeX RIS JRal F ¢
3T 2TeT TIRIRES HTTT olcard TR 7T+ hIgaTess & & 2

(b) Write down the LaTeX commands to create the following symbols:
Im, A, ¥, 0, ¥, >

e symbol @ 10 LaTeX IS @2
Im, A, ¥, 0, ¥, >

=T TciTepEm GoiT 7 cleedg JATQ2TE ol
Im, A, ¥, 0, ¥, >
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5. (a)

(b)

6. (a)

(b)

(©)

3139

How can you modify the position of the Legend and its text in Gnuplot? Give
examples.

Gnuplot-9 legend G OF FNE4 ARTSH T4 21wfS SriggerTz i F41
@RI Gnuplot AT foTolve I THDT TP TAT URANH T Al ? SSTERVEH &3 |

Write down the commands to plot a figure with lines and with points in Gnuplot.
Gnuplot-9 line @<} points &I figure SiF+ T FIS(H 74|
Gnuplot AT e ¥ f4gew Al & weic T JATE o |

How can you modify the default plot ranges in Gnuplot?
Gnuplot -4 eI default 26 range-«3 M= iz =1 A 2
Gnuplot dT YR tefe SRRTE®S Has] qRARH T Afds 2

How can you increase the size of the points and width of the line in Gnuplot?
Point-43 SFIF R (@9 &% Gnuplot-4 Feic iz w411 A 2
Gnuplot AT [S~5EHDT JATHR I D! ASTS HERT TSI Al ?

Briefly describe the different types of document classes in LaTeX.
LaTeX-« Req €q079 document class FRTHC 17 91
ACFHHT fAFT UhRepT BIISIIT de% FleH HUAT Ui TR |

Write down the LaTeX statements to create the following equation as formatted
below:

5 , x=0
sinx, O<x<rx
f(x)= 1 x
7€ T<Xx<2mw
-5, x=2xm
T Aiwee LaTeX -9 TR FTS @719
5 , x=0
sinx, O<x<rx
f(x)= 1 x
7€ T<Xx<2mw
-5, x=2xm
TIeThT ST SRR T FHIPRUT GO T el ad HTE ok
5 , x=0
sinx, O<x<rx
Jx)=971 &
7€ T<X<27w
-5, x=2x
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GROUP-C / fetsi-of / g
Answer any fwo questions from the following 12x2 =24
RS - 715 elve Taa e
frrefaRed 37 gdacT meemar SR IS

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

fawfaiie Fifdeita @iorrs @ FORTRAN e (@14

2 4 6
X X

S=1-—4+———+--- upto 10 terms
21 4! 6!

=T SIRICTT AT TOMHT T DI T okd:

2 4 6

(b) Given a function f(x), write a FORTRAN program to compute the area under 6
the curve between x=a and x=5.
x=a @F x=b @ JqAFF f(x) A ARERE @@iwR cFawa i@
FORTRAN code {6 (741
HaL f(x) DIFART x=a T x = b drde! 955 JfeT & TURT T I THH o |

9. (a) Write a FORTRAN program that will 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’-43 5ifex 7= numerically NN G 97 SRE
8 (@9-93 output O HLE@H FORTRAN (Pl (+141 SREH @ (@ gnuplot-9
visualize T4 TS (7
HICH TR T STeY AT UHT ATeRUT 81 3NRieiexaT ! THImRur gt
W X BISeTT ¥ ¥ 9 ST 3SCYS TS | TN ¥ T ST et T Gnuplot $TYC
HISe U o |
(b) Write an algorithm to find the product of two matrices of sizes (mx p) and 3
(pxn).
T3 (mx p) GR (p x n) matrix-a9 @ewe (== Algorithm 72
DR (mx p) R (pxn) Bl G SATfcrAeRne! U Ui eTITS et el oy |

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

3% Array -(S J26% WA @ O SE 4@ FORTRAN (=al¥ (&7
REATERAeD ] WHT AT el AT R I T YT SHTRS Wig i T o |
(b) Write a FORTRAN program to solve the equation x* —5x+6=0. 6
x* = 5x+6 =0 NPT FNACTT FORTRAN (PG (=141
FHERT 1% — 5x + 6 = 0 FHT T DI T T |
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11.(a) Write a code in GNUPLOT to plot the following functions in a single graph:

(b) Write the output of the following LaTeX code:
(5feTf® LaTeX code @3 output (#1%¢
=T eiced Dlee! 3TSCYC oi:

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

fifen el Gerrstia o1 i i 2
SAHHR TGP A~ TR b g2

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

ST @b @1 @2 T (N 503 @R (N 503 N @353 (@fed T@ke @ I

3139

f(x)=1
g(x)=x
mn:%@ﬁ—n

f(x)=1
g(x)=x
mn:%@ﬁ—n

S(x)=1
g(x)=x
h@)z%@xz—D

\begin{table}[h]

\label {position-mass}
\caption{table displaying position and mass}

\begin{center}

\begin{tabular}{1111}

\hline \hline

x (cm) &y (cm)
\hline

0.257 & -0.363
0.257 & 0.727
0.771 & -0.727
0.771 & -0.727
\hline

\end{tabular}
\end{center}
\end{table}

Uahel ITHAT i HhaimTe teie T GNUPLOT AT 31 ok

& z (cm)

& 0.000
& 0.000
& 0.890
& -0.890

SEC-1B

GNUPLOT-4 {#f1e Siomhefer @ graph-@ plot I FISMH (7742

&m (gm) \\

& 14.0067 \\
& 1.00784 \\
& 1.00784 \\
& 1.00784 \\

ELECTRICAL CIRCUITS AND NETWORK SKILLS

GROUP-A / etot-3 / HHg-P

Answer any four questions from the following:

e - o1l 2tss Tea miss

fFTeTRET 1 TvaeT THEwnd! STR &S:

TriZge mie |

3x4=12
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3T RIS SREIT TR R AT (FRIHEDT T T X S T I e[ Hedhasnd!

USCT ISTERYT o |
(c) Distinguish between analog and digital multimeters.

sl @ fBferbriet MG RGIER 21 SEs 51
G X SebI TgHTIE HIsT 9 TR |

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

A5 & o (apfes Teaice 371 TIREE S [ 9
9 HTep! & &I ? JFATS fAefel TRULHT SRINT bl IG9T b &l 2

(¢) What do you mean by ‘Form factor’ and ‘Peak factor’ of an AC waveform?
8! @17 $A%4 ‘Form factor’ @ ‘Peak factor’ I61C® & @RI ?
AC T¥THUad! ‘Form factor’ ¥ ‘Peak factor’ 9-eT & &l 2

(f) Draw the electrical circuit symbols of: (i) three phase motor, (ii) circuit breaker,
(ii1)) Ohm-meter.
fafeie w@r«uflem agfer a9at hoel wma F92 (i) o7 @roem @va, (i) Io
=<, (iii) e= SoE)
frferRed e oRuerewar udfies dR: (i) @9 TROT Ay, (i) TfRwer R,

(iii) 3N Htex |
GROUP-B / -4/ wg-&@
Answer any four questions from the following 6x4 =24
e ca-=iw 51Af6 @ve Tea wie
frrafafad gt Feer usewar SR <8
2. Describe the construction and working of an AC generator.
@6 @1, (GRG0 ¢ IR I 741
AC S fFHT0T I e v TR |

3. (a) Write short notes on star and delta connection.
FBIR GR “CTB1 IR REC e DIl (19
¥CR Y Seel ST BIe! fewufies o |
(b) Discuss about phase reversal and surge protection.

‘Phase reversal’ @3% ‘Surge protection’ R SAICEAIGA T4
thoT Rt ¥ o] e aR Belthe] X |

4. (a) Draw a neat diagram of a bridge rectifier and discuss its operation.
GFH T GFYAFICHT A og o= F9 @R 32T I SACAGA F41
ST ISR T T BRI THDT FoaTeT JRHT BAh TR |
(b) What are its advantages and disadvantages over a full-wave rectifier?
G35 5fem GFYIPIRT Sl 27 Rl @ et 6 = 9
Ut R fFCHRIRHTTRY Jeh! Th1SaT < BTf o B+ 2
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5.

6. (a)

(b)

8. (a)

(b)

9. (a)

3139

Discuss how can you convert a galvanometer to a voltmeter and an ammeter. 3+3
METSHRORE GFH (SFHHEE ¢k G3Fh SPARHIE FoE “fkade w1 ax
NGRS

Tea RIS iecieR ¥ THHERHT defe) HUTRUT T Al TR St TR |

Show that in AC circuits, 4

real power = apparent power X power factor.
@418 @, AC ISACS
AP TS| = G T x S| G6IF |
AC afRgemT
I QTfeh = Sicarer 2Tfch x Mfeh 0T §78 WX <lTS |

Discuss about power component of current and wattless component of current. 2
2RNZA FT0I-ToAR* IR CABEIF-Gk* KA SN 41

%HQISCM Yldx Cb"QI"i*C_\’f%l?\:IDHHQISmI qICeld HHYI-=C RAT ] R |

What is conduit wiring system? Discuss its advantages and disadvantages. 2+4
‘Conduit wiring system’ JeTCS & @RI ¢ 3217 R '@ SRIRA SNCEB T4
PreyC IRIRS HUTTCT HeTep! & &I ? AT HIFST R JhIEaTen a7l TR |

GROUP-C / [Retl-at / qg-T

Answer any two questions from the following 12x2 =24
fferfee -ca 7o etis Tea wie
frrfeRes 7 ggaeT mawe TR IS
Draw a circuit diagram and waveform of a half-wave rectifier and find its 4+5

efficiency and ripple factor.

G o GFYAFITS TG G O FFFO T T | 374 79! €K ripple
factor-8 fefa &

37E] AT YfFCTHIRIND T TRURT NGRS ¥ B FT3 3T IRAhT S&TAT I TN e G |

In a half-wave rectifier, prove that the efficiency of rectification is about 20.3% 3
when the rectifier delivers a maximum DC power to the load.

2Nl 9 (@, G0 SO GFYA I T @A A& DC ol FRAIZ I, O
329 @Y TR WSl 2 20.3% |

3T AT fACHIIRAT JfAFEHIIRe AT JMfawad DC 2Tfh UG T&T S&TeT eRTHRT 20.3%
g0 IR YA R |

Find expressions for (i) Resonant frequency, (i1) Quality factor and (iii) Impedance 6
of a parallel LCR circuit.

3% TS LCR I8 (i) il F211%, (i) Quality factor @R (iii) Impedance-
@7 AR e 9

7 Turn Over
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(i) 3FTE JAGRT, (ii) TURER SRS ¥ (iii) IR LCR aRuefep! gfciareresr oA
THIPRUES TN |
(b) Why a parallel LCR circuit is called a rejector circuit?
AT LCR TSP & Tl 0T (e 2
FHFTR LCR aRuers Roterer uRuer fob 9ivre 2

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

0.7 H SIIE @R 50Q @IER @36 P&l 220 V, 50 Hz AC IR ARS J& |
2RIC2F SAGIT TR € ol Tofik= el 541

IRecg 0.7 H YIRRIE R = 500 31 T pusal 220 V, 50 Hz AC 3T ST & |

%HQISCM dIcet X YTIN hHH-C YN |

10.(a) Describe about core type and shell type transformer.

‘Core type’ ¥R ‘Shell type’ BT TG S 91
PR TBR Y At THR SRR IR JUH TR |

(b) Why transformer rating is in KVA?
ElRERES rating, KVA-(9 (3 (W& 27 ?
SRR ACS KVA AT 78 2

(c) Establish the condition for maximum efficiency of a transformer.
A Fela *16 2ol T qF T GFRPCIR (T |
TIAHERDT STRIGHTH SEITTenT T STaTRIT FRATIT 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.

@6 RC I8 T FAHA RS W€ | GFs @A RC I941, @A R = 1 kQ,
C = 0.1 pF, OfF 375 §7F GR ARS S 67 F9 1 = 0.005 FIFS AN, @A T
10 V e 72 3@ |

RC uRueret T97 Rerar aRyid W1 10 V Sd T SifStadT R = 1 kQ, C = 0.1 pF
TP ST RC TRUBI AR £ = 0.005 s HT HUSRUT TRTDT AT I T Rl G |

(b) List and explain the essential qualities of a protective relay.

@3B ‘protective relay’-3 SRR (Al Srad ¢ it +41
Ticae Refd! 3T TUeRad! Il I ARATR |

X
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