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B.Sc. Programme 5th Semester Examination, 2022

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 two courses.
Candidates should mention it clearly on the Answer Book.

SECIA
COMPUTATIONAL PHYSICS

GROUP-A
e-%

AE-H

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

fsfae @-Fw pi1Ffe 2T Tea nes

a:f"[ dINICT URdgadh[ 3TN o —

(a) A ball is released from a height of 10 m. Construct a flowchart with relevant
inputs to determine the speed of the ball just before touching the ground.

@7 F9F 10 m Tl (AF QG 2871 I9(0 SN~ F717 05 2% Jgres aifcast fefa
3417 flowchart (O 41

T3el 9 10 m B IARAIC BIGS | S g o1 ol afa fMeiRor 7+
Ared gTYcERdl AT JaTE AiH 991S |

(b) Write an algorithm to calculate " P..
" P -&3 W 99 3917 algorithm T @741

"P. T |9 UM T4 B [ o |

(c) Discuss three rules of defining a correct FORTRAN variable.
35 Rwm FORTRAN el skeeifire waia oz fowis Siiceiiva <1

BIERE IR ARG IRYNT T4 9 Fvss Bddhd TR |
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(d) Write a FORTRAN program to input “All Day I Dream About Sports” and print
its abbreviation.
“All Day I Dream About Sports” 2d{6 FORTRAN program-¢ input I
(T (#7148 print FCE (TS|

“All Day 1 Dream About Sports” g7Yc THG! AR BIER UM é@‘jélﬁ X
TAD! AT A BRI |

() What is the “Preamble” in LaTeX file?
LaTeX TI2ER “Preamble” & ¢
LaTeX WISoldl “Preamble” 9l & &I ?

(f) Write down the statements in GNU plot to visualize the surface z=x’ +” in
the ranges x =—1 to+1 and y =—1 to +1 with proper axes labels.

wEleRe waiit @4 & GNU plot-93 Sfeefe @1 z =x? + y* @A x =1
QT +1 9K y=—1 (T +1 G I THDG 7 |

Hag z=x"+) @k x=-13RF +1X y=-1 IR +1 T IUYhH dA5HD
AIAT BT AT GNU WITHT TTH< ol |

GROUP-B
Teta-2

HHe-
Answer any four questions from the following 6x4 =24
FEferiee @-@F 51Ef et Ted wis

aﬁ AINACT URdgxadh] 3TN o

2. (a) Write down the syntax of nested Do loop in FORTRAN. 2
FORTRAN program-9 ‘nested Do loop’-¢7 syntax {6 (5121

BICRTTHT TS Go[udh! R o |

(b) Write a FORTRAN program to find the product of two 33 matrices using 4
nested Do loop.
“Nested Do loop® I3 I «Fb 3x3 WIGH-9F @Fel @& FE FORTRAN
(2N (72

IS gUDl YA TR g8 3x3 WIgdFdl UM U SIS WIS U
o |
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3.

4. (a)

(b)

6. (a)

5123

Write an algorithm and a FORTRAN program to find out the sum of the
following series —

e eiwe ifrmienba caterws faef 9919 algorithm @3k FORTRAN (&iiali=fs 74|

71 sRgeTd!l ARTHS U<l SISl S USel dod iy I HIes = Ui
g —

=2 +4+6"+8 +----+100’

Why LaTeX is heavily used to write scientific documents and research papers?
[ 7L QIR SIEINAG (TR & LaTeX (& I261 720 9

LaTeX fe d=f drTolde® X SHEM UFES o] R W®UAT YANT
TR ?

Write the LaTeX statements to create the following matrix equation.

Tt Wiflsr 7MGe (o 219 &) LaTeX GHHEFOM (3121

x| [ cos@ sin@ 0Ofx
Y |=|-sin@ cosf® O

z 0 0 1|z

et =TT FHIRYT ForT 19 LaTeX eH<Tesd ol —

[ cos® sin€® O] x
Y |=|-sin@ cos@® 0

z 0 0 1|z

A file ‘Ohms.dat’ contains two columns of data for ‘current’ and ‘voltage’. Write
a GNU plot code for least square fitting of the data to a straight line using initial
guesses. Plot the data along with the fitted line with proper axis labels, title of
plot and key of the graphs.

@ FIZF ‘Ohms.dat’-9 ‘current’ @R “voltage’ -3 &=y data-<43 Y0 BE AR | TG
TIBICe least square fitting A@for® I FEIR) FENL WFAF & GNU plot-9
(2HIaST (3714 | &6 Bib! @ TRy FeraRifS @ @iforas MR e R @ @Lfbrad
erpafeTd IR JIN wie, @1baftd RN @3k key &741

U3l BIgel ‘Ohms.dat’ AT ‘BT X ‘HIecol DI WA SICTHI g KIHEH B |
URMBYD AIAME® JANT TR e XM ICTd! least square fitting BT R
GNU wWc PIe oRefelN| Iugth 3l oidcie®d, Wedl WNd I ATheed]
FHE® ARd fhie TRUDT NETH! A1 STl e TJaN |

Write the general form of IF-THEN-ELSE statement.
‘IF-THEN-ELSE’ statement- {54 749l S (7721
IF-THEN-ELSE ¥ccH<®I MM ®Y oY |
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(b) Using a Subroutine, calculate the sum of the following series up to n =10.

8. (a)

(b)

5123

X —X

) ) ) e .
Use this subroutine to calculate sinh x = for x=-1 to +1 in increments

of 0.1.
‘Subroutine’ JI2 I3 [N &na AN @isizre [T 541

. oexﬂ L
e =Zog ; [n =10 21<]

e —e”

AT T x=—1 QF x=+1

T& subroutine IR F sinh x =
Ga &= 0.1 3face a2

Subroutine AN TR, n=10 FH =1 sIATHI ANTHS T TR |

oo n
ex = x_

n=0 I’Z'

0.1 B gigar x=—1 g +1 @1 @ sinhx:ex_zev
TRINT TR |

T T Subroutine

A cannon shell is fired with an initial speed ¥, and angle @ relative to horizon.

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

G FEER T V, 2T @oo @R SR e 6 @i @l 2791 @ elia
5if$2128 GNU plot-& (R &+ @& code @141

T AMUdl Gietally URMe TRV, 3 fIfasiadl Auer Bior 9 &I A1 BRIk
TRUBT B | @ietdl YeTqor &1 GNU plot AT STl W T IS o |

Write down the algorithm to compute the sum of all odd numbers in a given
range.

o [iwe »fTes e Raer @i fM9ER algorithm G @4

fASUdI SRRMN A4 ISR GRATEw™DT ARTH T T4 el fAfdy o |

Write an algorithm to compute x!.

x! el algorithm & =11
x! UM T FRT werd fafer org |
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9. (a)

(b)

5123

GROUP-C
fett-af
qe-1T
Answer any two questions from the following
fmaRre - o 75 el Tea e
Gl gsacl UTTERH| IR o

Write down specific LaTeX commands to do the following tasks:

(1)  Write text in colour.
(i) Write text in italics.
(i11) Write roman style text within equation environment.
RS task-@fe1 Faa1@ 2 LaTeX command-2f @121
(1)  Write text in colour.
(i) Write text in italics.

(i11)) Write roman style text within equation environment.

= PRIEw T4 fa99 LaTeX 3MMeeE® ofd —

(i) Write text in colour.
(i1)) Write text in italics.

(ii1) Write roman style text within equation environment.

Write a LaTeX code to generate a table given below.
fScwa (GfR&(D ol 917 LaTeX code & (5741

el fesua! arfefdt o 9 LaTeX ®IS o |
Table 1: Observation Table

Mass (in gm) | Position (in mm) | Force (in N)
100 30 0.981
150 57 1.4715
200 82 1.962
250 110 2.4525
300 137 2.943
350 164 3.4335
400 191 3.924
Slope 0.43038

Table 1 shows data for Force vs. Position for Hooke’s law experiment.

(G- 1-a3 wrafer <@ vs. SE Hooke’s law SIFTICH &l |

12x2 =24
2x3 =06
6
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10.(a)

(b)

11.(a)

(b)

12.(a)

5123

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

@ @30 @A YI-RGIME 2ne IFEW 916 @R A+ [REIfS (standard deviation)
e 3219 &= algorithm @R flowchart (511

T A9 weraT fdendigswe Urd TReT 3ihewd! 3igd ¥ dMd fAge IToT
T4 o fAf oRg ¥ yarg 9= a9 |

Following the algorithm / flowchart write down a FORTRAN program.
T algorithm / flowchart IJ321F 6 @36 FORTRAN Caifells (=121

Poa fAfy /Udre G UBeTse BIexE UUTH ol |

A Fibonacci sequence is defined as follows:
feraferiie &9ita 9 Fibonacci-@¥ [ig® T4 2002 —

The first term and the second term of the sequence are 0 and 1 respectively. The
third and subsequent terms in the sequence are found by adding the preceding
two terms of the sequence. A part of the sequence is

0,1,1,2,3,5,8, 13, 21, 34, 55, 89, .....
Write a program to obtain the first 200 terms of this sequence.

e IANFCR 2L @ @S 7 16 261 I 0 @R 11 PO 7M€ O 2R
smefet q3F St TR T Ace RS! AW 0% O SFaS! ! 20 ioieee] 2
FRAIFCR T AT f0h (el 2e —

0,1,1,2,3,5,8, 13,21, 34, 55, 89, .....
& IRATECR 22w 2006 7w @iareet e 7319 @6 Program 74

Fibonacci 31 FFTgAR qR¥IYT TRYST

IPHPI Ul 36 X QAT 3P HA: 0 X 1 B | ATHAAT TG X YD
3PHEw IAHHAD! Ifeeall g8 fhEw AR <8 | AIPHADI Uh AT &

0,1,1,2,3,5,8, 13,21, 34, 55, 89, .....
I AHH Uzl 200 fHEH UG ITH U o |

Write an algorithm to obtain the frequency distribution of marks obtained by
students from a group of 50 students.

a3 E 50 T REG-RE! Witz @ RE-RAIE el T9E@ frequency distribution
IS algorithm (T

50 faemefiewe!l Ggac fAemiiehd U IN&T idewd! AGRT Farer urd
T B Al o |

Write the names of any two computer languages other than FORTRAN. Expand
the term FORTRAN.

FORTRAN Rl 98 @19 46 computer language-4a3 W 741 FORTRAN
(s Ao 41

HREH 98® g 8 BRI WINTHT 19 o | FORTRAN ¥ faaR R |

1+1
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(b)

(©)

(d)

Show the flowchart and write a FORTRAN program to determine whether a
number is odd or even.

@35 IR (&I Al Rrers 6 39117 e @RIGIE @3k FORTRAN program 141

UqTe GRE R X AT gERT a1 fauw Gt 8 e 9oR ReiRer 1 vReH
YT o |

A particle at rest starts moving with acceleration a. The distance travelled by the
particle at time ¢ is given by the formula § =7a12 . The velocity is given by

v=at. Write a FORTRAN program to read a and ¢ and print ¢, @ and v.

RN SfEe @36 Tl ¢ T AR 50 @2 I | FNf67 £ 3Ty SfoFIe wa0ed 754
S=Ltar 1 3MI @A v=ar | @ &R 7 read FTR G 7, ‘a’ @R V" print FEI
FORTRAN program (s7¥1

SIRTHAT Nedh[ hUTh] TdHRRIT a I A AT | ¢ HHIHT DhUTel TAT TRD]
W A S=Lar’ gR RRYUDI | IT v=as §R RYTDT B| a ¥ 1 UG
SIE IhINCTH URITH g X ¢, a X v B |

Mention any two library Functions in FORTRAN. What is the maximum length
allowed to defining a variable in FORTRAN?

FORTRAN-¢ @-@ 4f6 #i2@&[& Function &4 391 FORTRAN-@ (6 variable
(P RGNS T &) A (0 F© 9

BREFAT B g5 YD UHRIEH Iooid TR | DR R gRETNa 1+
AT fagudT Sifdrra oveETs & & ?

SEC1B
ELECTRICAL CIRCUITS AND NETWORK SKILLS

GROUP-A
et-F
P

Answer any four questions from the following:

e @-e o1afe &vss Teq e

aﬁ AINACT URdgxadh[ 3TN o —

(a) What are the differences between relay and circuit breaker?

e 9 W6 @I W e o
Ret 3 Afde gax g & fA~Taes o1 ?

(b) What is Q factor in series LCR circuits? What does it signify?

5123

@ @R T8qT Q wois [ 9 @fba ol 9
$GeT LCR AheHT Q-TITdeR 9Dl & Bl ? IHel D oISV ?

2+3

3x4=12

Turn Over



UG/CBCS/B.Sc./Programme/5th Sem./Physics/PHYSPSEC3/2022

(c) Prove that average power consumption in pure inductor is zero when A.C
voltage is applied.

29 T @ @F0 Rewm T 2ie] 212 e FH0T @ W 9T Jike
A * |

T Hlees AN el Y§ STSIexAl A Uik @Ud Y B 9R YA
R

(d) What is the utility of earthing of any power system?
e HEoT Wik FA AT @I 2

G uf ureR Rvewa! siffred! SuAfar & & ?

(e) What will be the speed of a motor having 4 pole energized by supply of 50 Hz
frequency?

@3B 50 Hz FII0F A7 WIS 4 pole [i#E It oif F7© 203 g 1
50 Hz flhad=AIp! JMYfHAT 4 UIeT WUDI HICIDI (A B g6 ?

(f) What do you mean by admittance? Find out the admittance of a circuit, circuit
having impedance (6 + j8)Q2.

SPGHE™ Fo70e F @RI 9 (T IO AP (6 + 78)Q 2 SIS el 371
TS A=l & gf3rs ? (6+78)Q UfEET Wudl HAfdbedl YsfHc~a uxl

SNISK

(g) What do you mean by ‘form factor’ of an A.C waveform?
A.C SRSTCR TFlo @ 0o F @RI 9

A.C. TP "BRA TG F=Tel & IfeT0 ?

GROUP-B
faetal-4

HHe-d
Answer any four questions from the following 6x4 =24

el @-FW 51t etie Sea e

a:f"f dINACT URdgadh] 3TN oY

2. What is an electrical crimp? What are the benefits of crimping over soldering or 2+4
wire wrapping?

Wpfos fe=t & ¢ il A1 ke sAfees feem Fie & o

fagell fh 9=l & 8 ? desRe a1 drR wfUsar Ay fhfgsal &
BISITE® B ?

3. Write short notes on: 3+3
(1) Surge protector
(i1) Blue print.

5123 8
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4. (a)

(b)

6. (a)

(b)

5123

TR BIPl (7142
(1) Surge I
(ii) g5

el feuol ore:
(i) I dredex
(ii) &f U< |

Differentiate between voltmeter and ammeter.

(SRR € SRNfGIEa Wy NdFefe @2
AleeHer X UHer faeT f=dar 1) |

A galvanometer of internal resistance 52 has range 2 amps. In order to convert
it into an ammeter of range 10 amps, how much shunt resistance is required?

2 iR @3z 5Q Seredd @iy (R ash sheeimiSeReE 10 SpFere-aa
SINGIE #i7fES 40O A @iy F© G 2

AMIR® URRIY 5Q HUBI TATHTHINCIDI TRIRT 2 amps B | IFATS QRINT
10 amps &I THESIAT HATRYT T4, Hid I YRR MMITH © ?

Explain what is Fermi level? How does a Barrier field appear across a P-N
junction diode? What is the forbidden energy gap? How does it occur?

N @res &, FAYT F91 P-N TR ©Ece [FeI@ Barrier field e =1 ¢
Forbidden Energy Gap & ? eI @it todl 23 2

BYl WX 9Bl b B AT TR | P-N SRH SASAT IR fhees Ha)
T@e ? Mg Sl 3R & 8 ? I A I 56 ?

With neat sketches explain the principle of operation of a single phase induction
motor.

G5 Pieret (e SN (b Fee Hasrg 3¢ 541
A%T Thd T Ydhel IROT UROT HICd! F=F bl RIgd IRAT TR |

Briefly mention the differences between single phase and three phase motors.

P (e @ fod (e GIBeaR ey ~Aidmefer sewee! Kige 741

TUdhol TNUT ¥ I TRUT HICNEg® diddh] fA~Tdes dferd Il Seoikd TN |

Using a diagram describe the working principle of A. C generator.

A. C (TIE6EE T og ez 3¢ 41

TS TART TR A, C. SIFReXBT By Rﬁc&l*ﬂ quid TR |

List and explain the essential qualities of a protective relay.

@6 (@NGFS [T o) are edtefe 0@ w1

GReTcHD Reld! Mg [UEHd] JdI I ARAT TR |

242+(1+1)
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9. (a)

(b)

(©)

10.(2)

5123

GROUP-C
retat-at
-1
Answer any two questions from the following

fwferiee - 76 evia Tea wis
G gdcT UTIEHd! IR ol

Discuss the working principle of an ideal transformer with diagram. What is the
purpose of using iron core in a transformer?

gz a3 Sl GErsica ST T F91 G0 FEFENIE EnEwes 72T I
TR T 9

TP eyl SFABRIRGT BRI Rigadis YE@Ifosd!  ARMAl Babhd X |
STRIHHRAT BATHD] DR TIRT Tl Iqad & 8l ?

An ideal transformer has a turns ratio of 8:1 and the primary current is 3A when
it is supplied at 240V. Calculate the secondary voltage and current.

G5 Sl BIFTFCEd Turns ratio 8:1 €3¢ AT ©fbeaqiz 3A T4 awe e alten
240V. (e ©fbeeldz ¢ o eren 66 541

T3l MY TIRAHAHRDT T4 U 8:1 B R 240V AT YT T&T WeIAeh dHe

3A §B | Gdve¥l Ylocsl X B AT TR |

Explain the term ‘slip’ in induction motor.
I (WGER “Slip” I I @R 9

grs AIexdT ‘Rau’ Il AT TR |

In the circuit below, calculate the value of the resistance ‘R’ when the current
through 5Q resistance is zero.

oMe TGS 5Q @I [oon e ©fbeeqitas W %) 2@, S&iAl @K R’ -7 A
SRR

detd! Albed], 5Q URIEEE dR=< I gal UfaRiE ‘R’ &l A T0F] TR |

C

S50

e}

2Q

<

10

12x2 =24
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(b)

(©)

11.(a)

(b)

(c)

12.(a)

(b)

5123

What are the differences between star and delta connection?

TR @R (TBI TR Ny el Kiqe 741
TR ¥ Secl oM 4 & fA=Tdes B ?

How can a multimeter be used to test a diode?

NFGRGIET IRE @Fh S [Fo A9 F4E ¢
STTS GIETT 4 Afoeiey o™l WINT T4 Afho ?

Calculate the rms and average value for a pure sinusoidal voltage.

a5 Rz ATPRCE (SIFT-G3 o) rms T @ 9T A+ e 79
G ASTAS S Hlecoldl ol rms X JARIT A M TR |

A coil has resistance of 4 and an inductance of 9.55 mH. Calculate
(i) Reactance, (i) The impedance, (iii) The current taken from 240V;
50 Hz supply.

G b PEAR @K 4Q @R W@ 9.55 mH FFkeTe [aaefe e $7 — Reactance,
impedance @3} ©fYe 2RI T4F 240V @R 50 Hz SR AR I |

TICl HUSell DI URE 4Q X gwede~ 9.55 mH & | 0T TR (i) wlafba,
(ii) Ifame R (iii) 240V X 50 Hz 3MYffame felgyua! &< |

Draw the Phasor diagram of a series L-R circuit connected across a sinusoidal
supply.
OB AZPTRIGIE FRRIZF I @A FIANE I L-R 9414 &) Phasor G o1&« 741

ArgaTgSd YA SISUD! 2@ell L-R Afbcd! BoR @I Hiysid |

Define active power, reactive power and apparent power.
iy !, afeleEe wael € Tivire el 1 41
Active power, reactive power X apparent power URHINT X |

Write short notes on:
(1) Half wave rectification
(i) Real, imaginary and complex power components of AC sources.

TR Pe Bl (e

() o o5 ERORFEI

(i) @f1 TR AT, FIFlT @R GiveT =i STz
e Brel fewoh o —

() o aRT GuR

(ii) T AP real, imaginary I complex power HCHE |

X

11

2+2+2

3+3
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