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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 5th Semester Examination, 2023

SEC2-P1-PHYSICS

Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.

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

COMPUTATIONAL PHYSICS

GROUP-A / [qel-% / g - &
1. Answer any four questions from the following: 3x4=12

fesfeiie @-Fiw 516 @ese Ted mies
fFfeTRaT 1 FTeaeT TeERhed! SR <3:

(a) Write three advantages of Linux.
oS (Linux)-@9 AR @2
foFar e diFacT hIEeEs o |

(b) What is a flowchart? Why is it useful?
&FI-515 & 2 @t =R @ 9
TTE A T b 8l 2 AT b START & 2

(c) Discuss three rules of defining a correct FORTRAN variable.
@3 FORTRAN B¢ (variable) (& FR&I® F17 TG w1 Scenpa 3411
HEY Wi aRereet Ry 7+ diFaeT fFaes Bethe K |

(d) What are FUNCTION and SUBROUTINE in FORTRAN? Explain with proper
example.

FORTRAN-¢ FUNCTION @3 SUBROUTINE & ¢ Gwizgel J=eaical i 41

HIZFAT FUNCTION ¥ SUBROUTINE & & 8 ? SRId SSTexvr Aftd IRt 7R |
() What is the “Preamble” in LaTeX file?

LaTeX T2 “Preamble” & 9

AT BISAT “Preamble” T¥hT P & ?
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(f) Explain the use of the following LINUX commands: mkdiv, cd, Is.
fawfeie LINUX FrieefeR 19219 14 $9¢ mkdiv, cd, Is.
=T foTTarT IS ITEvep! TRITTeRT SNT TR: mkdiv, cd, Is.

GROUP-B / retl-4/ &g - &

Answer any four questions from the following
faferiee @-W 51f6 et Ted wie
frrfafad ot avaer Tegw® ITR IS

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

FORTRAN-4¢ Logical IF @3% Block IF (OG5 JARI7 171 41|
HIgHHT Logical IF ¥ Block IF @Hewa! TRINETS SERUNIfRd RN R |

(b) How data can be read from a file in FORTRAN programming?
FORTRAN (iaifsk-q @36 T3 (A ©itl FeiE e 11 a7 9

HICHHT HIZAIC STT HART U Afh=s 2

3. Write a FORTRAN program to find in:
@S5 FORTRAN (21l (5722
=T U7 RIS BIe™ TR o

(a) The smallest number from a given set of data.
26 TIB! (76 (AT FUow TR 76 F19 &y |
fSSUeT STT AT Fer=T AT HEAT |

(b) A set of prime numbers.

&G (5! (6 (/P CMfere TR Aiefer ey i ey |
ST HEATEA! AT |

4. (a) Describe the SELECT CASE statement in FORTRAN.
FORTRAN-4 SELECT CASE GBGGro1 I 41
BT SELECT CASE %2 quiF TR |

(b) Given a positive integer ‘n’, write an algorithm to find sum of the series
12-22432—42 + 40
ave ‘0 GFH G PR, 1222432 42+ +p? @A @ R
SyieTCalfamaI =721
SGAT 12 -22+32 4% + .+ p? B NGl UKAT AMST dboradl kg | I8l n’
AHRIHD uifep 2 |
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5.

6. (a)

(b)

5123

Sketch a flowchart to calculate the product of a nxm and mxn matrix and then
calculate trace of the resulting matrix.

@I nxm @R mxn WEEE @oF {7 T8 G@-500 w5 79 @R Teom
WifEGa G a4

(nxm) R (mxn) TTcrAeeD! U TUET T YaTe Hle Dl g I gafe Afsir
RTfgaRTenT o= TUFT R |

Describe how arrays can be used in FORTRAN, with example.
FORTRAN-4 ST [FoIE 727 T8 Snizde AR S F41
IS W B! YN T+ Hfh~e SSTEXUEw fed JuH R |

Using a subroutine, calculate the sum of the following series up to n =10.

OOxn
X — =
€ _znv

n=0""

Use this subroutine to calculate sinh x :u for x=—1 to +1 in increment
of 0.1.
@6 SUBROUTINE 5327 3@ fosfeide @ifoa n =10 2% @isws [z 34

X"

¢ _,;)n!
@2 SUBROUTINE 3JIR2F F@, x=—1 @F +1 @7 & @R 0.1 @@ &
sinhx:%—ﬂﬁﬂmﬁﬁWl

IS WA TR, 1 = 10 T [T SRgetep! TRl TUHT R |
eleg));—};

0.1 T gfgATx = —1 IR +1 B &AM sinhxz% U T AT Few e TR R |

A cannon shell is fired with an initial speed V|, and angle & relative to horizon.

Write down a code to plot the data in GNU plot to visualize the trajectory of the
shell.

G (B TN Gien V, 2N @ool @ feicea 7 9 @ieel Wes=! a1 2801 el
5fe2l (2 &7 GNU Plot-« TibTefe Haiiie Fae &« «3ib (1o @121

Ud T Gietells YR T ¥, Are fafcreiet et Hior 9 77 HRR TR
& | GNU plot HT STT W€ ! AR WieTehl T&YUT HedHT 7+ DI oy |
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8. (a)

(b)

9. (a)

(b)
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GROUP-C / [{@tot-ot / 5z - 1

Answer any two questions from the following

feferfe ca-caia 115 @vea Tea wie
frrfoaRaa o gaeT HeEwe! STR <<

Suppose A and B are two vectors in 3-dimensions with components (1, 2, 3) and
(1, 0, 1) respectively. Write a FORTRAN program to calculate 4-B .

W, A @R B b fqwifds (o3 qma Tk A (1, 2, 3) @R (1,0, 1). 4-B
1 $919 @ @ FORTRAN C=ais @741

AT AR B A (1,2,3) (1,0, 1) HHUMCED 90T dF ATHERHT 53 AlSes
g11 A-B TUFT T WIS U oRT |

A stone is thrown upward with an initial velocity 50 m/s. Write a FORTRAN
program to estimate the time (T) required to reach the maximum height.
Sub-divide T into 100 equal intervals, compute the distance travelled at each time
step and save the data into a file named as data.txt. Use GNUPLOT to import the
data from the above text file to visualize the variation of position of the stone
with time and save the plot as an EPS file.

G35 2N 50 m/s AT @05t T (R0 287 | A Tl (ARG 777 (T) efar
T &) G316 FORTRAN (ifals @141 T & 10015 731w ©icsl ©isl 41, 2B 3153 «ieef
wfowe 1A 796 39 @R TNl data.txt” N @6 FEE TS (Save) F91
WER A ARG SRR ARTeT RE TE I (text) FeE (RF Gl
GNUPLOT-<3 ARIca Sismife 39 @3k foafs EPS @iz e s@afwrs 341

TICT TSTATS URIH® I 50 m/s BT AT AT FAIfhued! © | ATedad IJarsHT g
3D T (T) SFTAM T IS HUH o) | T @15 100 SRR SRICTER0HT faH1orT
TR, Yedeh TRUMHT IR TRYDT T TUAT TR, X SIS “data.txt’ THD Blger W4 R |
IR TIRT HIgel dIC ST 3T T GNUPLOT WRANT TR, F¥IPT AT TSITD!
AT fAfadT SetmT TR Y WieaTs EPS Bigeid! BT A9 X |

Write a program in GNUPLOT to plot the following functions in a single graph.

efeie serseele aaioae @b o5d F99 @ GNUPLOT-9 @35 (@les

(Gl
TeheT ATHAT 1T Thrigs Wie T GNUPLOT HT T3eT TR ol |

S(x)=1
gx)=1
h(x) = %(3x2 )

Write the output of the following LaTeX code:
were @ites Ses2[Gb (=743
T e Pred! SIS S GECE

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

12x2 =24
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10.(a)

(b)

11.(a)

(b)
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\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}

Given a function f(x), write a FORTRAN program to compute the area under
the curve between x = L; and x =1L, .

oave @I SIS f(x), x=L; @ x=L, RYMaE T8 IFAR W@ S
CHae e T &) @b FORTRAN (2Nals &74 )

x =1L, 3 x= L, ST aeh =R & TUFT T BICH T g | T3l ThH g © |
Create a data file for GNUPLOT for the following data set.

RIS ©ibt G069 & GNUPLOT-93 &) O30 5] FigeT (odl 911

=T SeT ! et GNUPLOT HT S2T %igel Jor T R |

X Y
1 1
2 4
3 9
4 16
5 25

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

35 faffe @da Fredfio a9l elie 995 9% @k W9 RS (Standard deviation)
e T SpETCaNfEve @ GRIBIET @14

T I et it st UTH a7 vl T ¥ MG et UTH T dol
faeft < gare dfom oRg |

A particle at rest starts moving with acceleration ‘a’. The distance travelled by the

particle at time ‘¢’ is given by S = %at2 . The velocity is given by v=at. Write a

FORTRAN program to read ‘a’ and ‘¢’ and print ¢, @, v and s.
FHE (A0 @’ w39l W @i 6 Tl wzF F9e11 ¢ AN ol Bl SfoFie wag 26

S=%at2 T @ v=ar. ‘@ GR ¢ TC TN G GR 1, a, v € 5 26 AR G

@3 FORTRAN (2N &7< |
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fI3 =T YT PHUlet TRV ‘@’ T Teld AeS | FHY ‘¢ HT DUl AT Wbl G

Széatzmﬁgqaﬁmwpatmﬁgqﬁm ‘@ L UGT AT £,a,v T s

BT ATRT BICH TR T |

(c) Write the LaTeX statement to create the following numbered list: 3

ferafere s 7TP5 (o Fa19 & LaTeX GOOGI0H (<191
o= 3ifchet TeiTem GO T clcad B o
(1) Fruits
(A) Orange
(B) Apple
(C) Mango
(1)) Vegetables
(A) Potato
(B) Ginger
(C) Cabbage.

SEC1B
ELECTRICAL CIRCUITS AND NETWORK SKILLS

GROUP-A / T@iot- / g -

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

faferie @-ce orafe alves Teg mes
fFfeTRaT 1 FTvaeT eERhe! SR <3:

(a) How galvanometer can be converted into ammeter and voltmeter?
METSAIRGIRCE FSIE SHNNEE € (SRt e 41 A 9
TeAHICRETS THIER R HIeTHICIHT PRl SUCRYT T Aihee ?

(b) Can a transformer work on DC? Justify.
oS! SfGeRAIE & uF b TN FIT FA0O AE 9 i F1
& gRadder (transformer) DC AT B T Ja8 ? 3iifoed R |

(¢) How does a circuit breaker differ from a Switch?
(b F26 (AT G0 AFS G et fom ¢
giRaer faTsTes BT Read weaT URe & ?

(d) In the circuit below, find the value of supply voltage V' so that 20Q resistor can
dissipate 180W.

2Ave IO (Fq A (SIEoE V-9ad W+ [T T4 Fte 200 @B 180W F5e! %7
|
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(e)

®
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TP UIRURAT JATYRT diecsT V@l J U=l oS a1 20Q TRkRE® 180W e T
TS |

ANWA

10Q2
20Q
250 ngQ

<
1l
I

50

ANAN
AAALS

Draw the electrical circuit symbols of

(1) Three phase motor (i1) Circuit breaker, (iii)) Ohm-meter.

e Tar=fem apfes e sw 391 (i) o7 reem @4, (i) T8 (2,
(iii) e23-FoE|

fFrferaa e aRuer wdlees dR: () O =)0 AR, (i) aRwer g,
(iii) 3MF-ATY |

A series circuit has a coil of inductance 0.25H, a 100 uF capacitor and a 50Q

resistor. For what frequency of the applied alternating emf the circuit will behave
as non-inductive resistance?

@3 TS 0.25H S 79 @6 F&, 100 pF -97 936 4FF @R 500 -97
@35 @i @ TR T& Bz 2P TS SfTIes I FiF FIIE 916 «FH
SRR ISR TR ST FA 2

ST IR IReed 0.25H, 100 uF FERA R 50Q URRIEDDT Pused & |
TR TRUDT dpfedd emf BT BT ATRT BT AT ARTLIT PR HICRTEDT HUHT FIER
T ?

GROUP-B/ Reii-4/ w5 - &

Answer any four questions from the following

femferie - 51l avee Ted nie
frraferfad o aTvaer HaEwa! STR 39

Describe the construction and working of DC generator.

@5 fF EICaBEa 910w € T It 541
DC SIfS=ep! fHA70T T et 9uiH TR |

Explain how a rotating magnetic field is produced in the case of a 3-phase
induction motor.

3-(PCSE SR (NG CFGT SoiCd I (GTaeesrg Sevi 23 il 41
oI TRUT IRUT HICRET SR BAR) G Fraehid & SeUTe 570 Wik IR TR |

What do you mean by a surge protector? Explain briefly its functioning.
IS I 0O [ (@R 9 FREFC? qF Fifetenet) i< 41
ST X8I DT P & ? BICHRIHT TID! B UGHT R R |

6x4 =24

2+4
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5.

8. (a)

(b)

5123

Find the efficiency and ripple factor of a half wave rectifier with proper diagram.

TR IS o FEANC! @6 S -qF AP vl @ e wiga e w11
Sfere TR ATer 31 AV IfFSHRINGT TEIdT ¥ O R Uil ol |

For an alternating current i =iysinw?, deduce rms and average values of the
current. Which one does an AC ammeter measure?

i = iysinwt RIS &IIZF o rms @R 51T 2RFIQ! e 721 AC SypEfEoR @b
A T 9

i = iy sinwt depfede T[T TaTEd! AR rms R fAET Harsd! i AMe< Fdre | AC
UffeRel It He e HIO e ?

Briefly discuss the method of soldering of electrical circuits. What are the
advantages and disadvantages of soldering over crimping?

APIeT TSR ATNRR ~fo FKEFCH AT 91 [FPoR-97 gorai ATz FRal e
wpftefer &5 9
faecir aRuere! SeTs AR BleaemT =l R | TR0 71 FeTsdT hleaes <
EIFES & & &1 2

GROUP-C / [Retol-o1 / 19g - T
Answer any fwo questions from the following
feferfee - 7o etis Tea wie
PrefRad 3 ggaeT e TR 39

What is grounding and isolation? What are the differences between earthing and
grounding? Why grounding is needed?

ABfR 6 WFEAET 100 6 (@ 7 oifek @<k alSfer g Ty =A1d ¢ aiefer
TS & 9

IS X AT FiepT S & ? Ao X YRS & riar © 2 grefeT
IS B ?

What is the equivalent resistance of the circuit, shown below, between the points
A and B.
o3 IS A 8 B Rewz ey Genealy ez 411
AR B g5 49 et <@gUe! URYY THed TfRIY & &l ?
6Q
A FN
40
8Q
B ~
20
8

5+1
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9. (a)

(b)

(c)

10.(a)

(b)

(c)
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Find out the relation between the phase voltage and line voltage in a star
connected 3 phase network using the phasor diagram.

3B B IR RIS o (FER (5 SANEF (F0q wfbrad e (7 [eq @ #ige
@@ Weg 7= efa 11

thoR JGTRA JIRT TR TR TS TRTDT 3 TRUT Seadd] TR dlocol ¥ Wi dlocs]
forerepT Tre=er @I |

For the given ladder network, find Ix, Iy, Iz and current in the load resistance R;.
ove FICR 91K &), Iy, Iy, [z OR @G @K R, -7 3 ey ofbe ezt fefa
41

fSSUeT eTeR Agadhen! Tl dls UTCRIer R, AT Ix, Iy, Iz =] Hame @i |

2R R R
MW AW MW
- 2 2R, =2R
Vs §2 RA> T2R
Ix Iy Iz

What do mean by blueprints?
Ffers Fo10e I @Rl 9
S HiepT b &l ?

Describe with a neatly labelled circuit diagram the principle of action of a
transformer.

GFT ETCRE IS QN GG GFTFRNICER 31 FI it 41

HHT HUHT efdet TRUDT qRyer Y@TfeH®! AT YRad® (transformer) ® B RIgra
quiH TR |

Enumerate different types of losses in a practical transformer. How are these
losses can be reduced?

a6 AW GFTEAANER (Feq [fen &R0 7 (losses) @fel Tad 391 Feim @3
el FAC A 9

AGEIND YRATHAT & A~ TepRepT s TUMT R | At oieed HAat HF T
Wafehrs 2

A 25 KVA single phase transformer has 250 turns on the primary and 40 turns on
the secondary wiring. The primary is connected to 1500 volts, 50 Hz mains.
Calculate primary and secondary currents on full load.

@b 25 KVA Fieseet @ees Tiveasiica I PO 250 21 8 (3N P00 40 #AIF
SR I FED 1500 volts, 50 Hz-aF (N2 @7 % J& | 4 @0 27 8 (Ml
iRt e )

25 KVA Tdhel TR RadHHT YT 250 GHT ¥ J1edffies drafem@r 40 gHra o |
rIfe 1500 Hiee, 50 Hz @1 ST SIS TRud! © | quf eAlSHT Hreifie I Hrefies
g gRTES TUFT TR |

2+3
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11.(a)

(b)

(c)

(d)
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State the conditions when a parallel RLC circuit is under-damped, over damped
and critically damped.

T AMEAIET RLC ISR (T (1) SO G2 (i) \GOIF G 8 (iii) TFbier et
2eTF ST 3 T

FIMFR RLC 9Ruer over damped, under damped ¥ critically damped 9U&®
ST YNAT X |

Define Q-factor of a parallel LCR circuit. What does it signify?
G AN LCR 917 Q-T3A We@fTe 341 afbd wieo & ¢
FHFR LCR RUPT Q HRSP IRHIT TR | Il & S ?
Why parallel resonant circuit is called the rejector circuit?
TSRS St NG rejector AFs I07 27 @ 9

AR TR TS 3R aRyer fbe wies 2

What is the time constant of a L-R circuit?
@ L-R ISF ANNE F© 2
L-R uRueeT 99 fReRar YT & & 2
X
10

2+2+2

2+1



