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B.Sc. Honours/Programme 3rd Semester 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 / [Ao-% / 9e-%

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

=i @-Fi b1Afe @it T mies
el fASUdT g IR UTewd! SR fager |

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

iR FIeoiER g & ¢
AT eRFAT computer BT RIS El?l'lﬁﬂ?ﬁ:fl
(b) Why is LaTex preferred for typesetting scientific documents? 3
IO GFCIG BIZC7R (0T LaTex-(F TKF @Fg (e T3 & 9
dSN® BIATSde® clgudfesdl o LaTex ofTs fba Uraffiedr fag=o ?

100

(¢) Write an algorithm to compute the sum an : 3
n=0

100
D0’ IR ey St e
n=0

f“nzaﬁa‘ﬂw TOMT T TATREH Sege I |
n=0

(d) Write the Gnuplot command to plot tanh(x) from x=-2tox=2. 3
Gnuplot T (&7¢ tanh(x) x = —2 (AP x = 2 &G &l |
tanh(xx) BT XGTAT 9 Gnuplot AT 3TQ oREeM x=—23JRT x =2 FH |

() How does a ‘DO — END DO’ loop work in FORTRAN? 3
FORTRAN-44 (3(q ‘DO — END DO’ &7 l&t (< |
FORTRAN AT ‘DO — END DO’ Juel &8%I SR TS ?
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(f) What are the different kinds of document classes available in LaTex?
LaTex—q S%e [fen BFGrs @@dafer (Document classes) G121
LaTex #T U8+l [~ UHR®T RGeS & & B ?

GROUP-B / [f@ti-2/ wig-@

Answer any four questions from the following
feferiie @-= 51Ff6 etae e wie
GERCEIE El:ﬁ IR TRIg™dh] TN &8

2. (a) Write down the flowchart to find the sum of the natural numbers whose squares are
less than 1000.

(T TS &AIFFoF TR 39 1000-9F T, O @9ret fefma &y Flowchart-6 (77211

JIpiIdh ARRATEHHT INThHA Tl TS FAlde oie]erq STddl aiidl A 1000
¥l ®H B |

(b) How data can be written on a file in FORTRAN?
FORTRAN-9 [FSIR @I T2 b @2 = 9
FORTRAN WISl ST B3R o Afheo ?

3. (a) Why Linux is the choice of operating system for doing scientific computations?
Caeslfes 9ol S (4 Linux-F Operating System T2 71w 3411 23 9
I T 9 Linux {4 fdwen srrfes Ried Aifs 2
(b) What would the command ‘1s-1h’ do on a Linux terminal? Explain.
Linux terminal-9 ¢1s-1h’ ¥ & 21 2 J10 F491
HIUS ‘Is-1h’ & USel Linux <HFe™r & 79 ? AT Tlﬁgﬁ??l

4. (a) Write the LaTex commands for the following symbols:
frfeTie beefr & LaTex F1% (#142
71 Haae! MR LaTex HHVS oRe8 N |

oo, V, h, I1

(b) Write the LaTex statement to create the following matrix equation.

e smfts AR &« LaTex /e @121
frfaRad =gy AHIBRUTBT GorT T+ LaTex &1 HHITS oieds | |

o cos@ sinf 0| |«
[ |=|-sin@ cos@® 0| |p
/4 0 0 1|y
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5. Write commands in Gnuplot for plotting the following functions with proper
annotations and grid:

Gnuplot e FiR*M@R 2063 T FACER ToTE S @3k 186 7=H @ @22
el fASUPT function % ST TARYH X grid T wWifecsdT o1 Gnuplot #T

DHIUS oI&]B Y |

(a) Gaussian distribution: [’C ”j 3
O \/ O

e FoRTe: GJ_eXp{ [’Caﬂ”

MR faaRon: —ex [x j
o2 P o
®) f(x)=7x"=3x +2x* —x 3
6. Write the LaTex statements to create the following equations as formatted below: 6

ferferie Aiizeefe eme FG LaTex (9919 (0T LaTex-9 gfowfe @143
el fagu®! ST AR FHIBRUIBT JoTT 1 LaTex IHT el |

V.E =4np
V.B=0

7. (a) Write the flowchart to check whether any given number is prime or not. 3
ewe MG (MfeTs el ABIZ-93 &) Flowchart =191
F U AT IS B dT B SireAd] MR TAree oRefsi |

(b) Write an algorithm to sort an array in ascending order. 3
@b @We array-( ascending order-& AGICHR Gy Sevafaws] (=741
G WATS d@al HHdG T+ YIREH oEIa |

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

Answer any fwo questions from the following 12x2 =24

fwferiie - 7f6 et e wie
el AU H1 g3 UTTeHd] SR A&l

8. A text file contains heights of all the students in a college. Write an algorithm and 3+6+3
FORTRAN code to compute the frequency distribution of the height of the students.
Write a Gnuplot input file to visualize the frequency distribution as a histogram.
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9. (a)

(b)

(c)

10.

3136

@30 text file-9 5foee IENEA 7FeT YARGIA Tbeld @eel [T Semifaws @R
FORTRAN (&1 (5191 Gnuplot 2575 FIe1 (714 — 2ol [Ria fREbialic] (i &y |

UICT text WISAAT college AT WU |4 [anilewal SAR®! AF | 9
faegreiiewa! SeSs! fdavurd! 3Mgiy MUMT 74 UTRed Hdfed FORTRAN &I
&I | JAMERT fIGRUIETE  histogram @I ®UHAT ®Hed T Gnuplot ®I $Ye

Bl AT |

A data file contains five columns of data. Write a Gnuplot input file to plot the 1st
column of the data vs. 2nd, 3rd and 4th column data on the same plot and save the
plot into a PNG image file.

@3 ©i5l iR BLRE A6l Fer =R €21 Gnuplot 2955 IR0 26 AT FeTICH {7,
o @R 8¢ T BB R0 26 39 @R 26 PNG image T2 save 91
U3l SIEl BISSHT Uigde] HeHAl SICe® B4 | 9 el Bisdd! Ufgdl deld vs

TAT, TAET 31T T HTHRT STeT T3 WieHT 9= TR PNG Bfd B dd
Tl % Gnuplot @1 $YT HIgel TSI |

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

Gnuplot-@ 2975 Fig(eT ewe FR¥N T TS S @ polar coordinate system
25 39 4R SO62{GF EPS image file—4 save 341
a1 fagU®T function o1 I TAICHTART YA AH-II YUIGAT WieTa EPS
Bd BIEHl |a DT M Gnuplot AT $TYC HISH oRefaN |

r=2sin(40+ x/4) and » =3cos(56)

Describe how an image file can be incorporated into a document along with captions
and custom size using LaTex.

LaTex-9 f&oitd @& Image file incorporate F41 2 document S2[F& captions ¥R
HIRCS 2

U3cl Bfd ®Igdds document HBISAMIT TR AfRd HICH MBRAT LaTex T
B FHAEY T A ?

Write an algorithm and FORTRAN code to solve the Equation of motion of a simple
harmonic oscillator and print the position and velocity in an output file. Also write a
Gnuplot input file in order to visualize the variation of position and velocity with
time.

@D IR (VT AN TN ey Seraiians @R FORTRAN &G (71 @3R #ifemis
aR HMfOENT @ ATH2T GTe FA00 1 @ I Gnuplot-a@ 2795 PR sifema @<k
a9l “fRe g &y (=14 |

USC] AR gHING MRITedl Tad] FHIGRUTR] THRIE To gl R ¥

TP HE TIST output HISAH IRAGT Afid TR Afed FORTRAN @l

oRefEN] | D! Rl X I AFd] FHARIADT A=Tardl  ASerersst Tl
% Gnuplot #1 $9YC BT oIEIEI4 |

3+6+3
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11.  Write a LaTex code which will reproduce the following text: 12
ferseTie Text (P 7RI @R &+ LaTex (IS (F12¢
fFefoRad aree! go: Scared Tl M oced Ple s :
We start with the description of an electromagnetic plane wave as,
kxE

C

E(F,0)=Ee* ;B =

with k.E, =0 (a transverse wave, as follows from the first Maxwell equation. In a
charge-free region of space, it states that V.E =0); @’ = ¢*k*(dispersion relation for
zero rest mass), with EO e C’ . In the following, we restrict our considerations to the
electric field E ; the magnetic field can be calculated from E.

It holds quite generally that the description of a plane wave can be made
considerably simpler and more transparent by means of a suitable choice of the
coordinate system, without losing any of its physical significance. We choose the

new z-axis to point in the direction of propagation of the wave, i.e. the k direction —

in other words, k = (0, 0, k)and obtain.
E(F,t)=(E,, E, ,h0) "™,

oy?

The z component disappears due to the transverse nature of the wave.

SEC-1B
ELECTRICAL CIRCUITS AND NETWORK SKILLS
GROUP-A / {@l9-3 / T g-&

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

fawfafee @-= 51afe 2esa Sea wies
T fSUdT 7l IR IeAswd! IR Aela N |

(a) What are the utility of transformers in a long distance power transmission? 3

wfa%s a0 (long distance) SR BFIMTTR (FCq BT FRuref & & 9
T DT TR STRAMARITAT SRAHHRGT YA & & g ?
(b) Show the flow of current in the given circuit and calculate the equivalent resistance. 3
0 eve IO (F(T 2GR SFGYR (IR T gencaid 2R 391
el faguear AfbeHT fAgded! Jae tuRs dRTaR YRS A9 WIodsd |

R
MW
R R
A / > < \ B
\\/W‘v MW, /
R R
MW,
R
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(c) Define ideal voltage and current source with proper circuit diagram.
T AT B FZFIE S (SIS G (T97) AR FIES T (FAf) Feeel wie |
S dfdhe wafaa | amesl diees I dNe Aae! IR [IgeN |
(d) Describe about different types of transformer losses.
BETsiicaR Rfen = (F97) FROFCot @14
AR~ JR®T RIGHHRET 91eT IR 9o T8 |
(e) What is the application of a surge protection device?
NG (RAGFHI AE I F 9
Aol YICaRM SUSRVTHT TART & & ?

(f) What is the effect of an inductance coil in an alternating current circuit? How does
this depend on the frequency of the alternating current?
ARAS] ARG IS A P ol F 9 2fSt g Tz Toiw aft
iismﬂ@ K %. 3\9/31 9
UICT 3eeCE BRC AIDhTH S-Saa- BIgeld! U9d & 8 ? Il YA Ifeerics

PNCH] A BN R T8 2

GROUP-B / Joti-4/ @z-@
Answer any four questions

Q@A-(FIF DIF0 ATHE Ted wie
el fAgU®d H IR UTTewd] IR AEI 8

2. (a) What is capacitative resistance X ? What is the value for DC?
7y @Y X, 7100 6 @Rl e T8, 71 @@ices ovea @3 9 o 9
FTURAfCT MRET X & 81 ? DC AT JADI AN Bid §6 ?

(b) Distinguish between resistance, reactance and impedance of an AC circuit.
AfRS] 2RI resistance, reactance @R impedance-a3 ALFT @)
U3CT AC AfHeHT resistance, reactance 31 impedance &I A=TaT IS |

3. (a) What is active components of an electronic circuit? Give examples.
TS TS FCATT (Ffw ToWI) 100 & @R Trzgeiz @)
SolagIM® Afbedl Al Tedh & 8 ? ISTEXV e |

(b) Distinguish between linear and non-linear circuit element.
ST (AT € T-3RT THAMICR 2L @12
linear 3T non-linear Afhe dwsw drad! =TT gaSIaN |

4. What is LED? Explain the basic principle of LED. Can it be designed using Silicon?
LED f& ? LED-93 &1 Faifof 14 321 Hifere fwez 5 LED toft 71 A3 9

LED & 8 ? LED &I 3RYd RIg Al T4 | & J9ars Silicon TR
e Ao ?
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5.

9. (a)

(b)

3136

Briefly describe the instruments used to measure AC current, voltage and power.
@R I A 9.5 eiEmial, SIcte @3 wHel Afawiel w9 =, oivd wERe e
e

AC current, voltage ¥ power A=l % wmT §af SUGRTER D] AIRTTHT quie
Tl |

Describe construction and working of DC generator.

(6 . 1. WIBEEa 5197 ¢ Tl a1 11
73Tl DC SRexa! fAfor o wrfyomefiar aui TRy |

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

Y F9A1 FHrad A IF 6 - aFIA FCFF ol @k [ w3a fefa 521

Sfaa Afbed!l YEa=aitd 8% 99 IFCERRS! q&dT ¥ ripple factor &I A
C} ng Al

GROUP-C / etat-at / @ -1

Answer any fwo questions

Q- 715 teid Ted wis
F1 T8 UTTEwd] SR (S8

Discuss the circuit diagram and sketches of input and output waveforms, the
working formula and efficiency of reflection for a full-wave rectifier.

o1 o @R 2795 '8 WTH[5 eRIFICH 2R F72F I 9T fay A Fiaea FIIfe 31 T
O Ffewe! ey 41

T3l full-wave rectifier ®I Hfhed! @HH, ST X IMICYTHI THHHEHDH] b
AT B ERFAT 31 Ul qefdrp! Bahd Tl |

What is grounding and isolation? What is the difference between earthing and
grounding? Why is grounding needed?

oI ¢ SRR @0 [ @RI ¢ WK g aiSfe-a3 ey 214 & ¢ alfefes-aa
s & 9

Grounding 31T Isolation Y=ITel & gf3& ? earthing 31 grounding AT & f=TaT
© ? grounding P & AMEATIDHAT B ?

A series L-C-R circuit with L = 0.12 H, C = 480 nF, R = 23 Q is connected to
230 Volt variable power supply.

(1)  What is the source frequency for which current amplitude is maximum,
obtain the value?

(i) What is the source frequency for which average power observed by the
circuit is maximum? Obtain the value of this maximum power.

(i) What is Q-factor of the given circuit?

12x2 =24

12

6+6
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10.(a)

(b)

11.(a)

(b)

(©)

3136

@35 @& AT L-C-R 941 L = 0.12 H, C = 480 nF, R = 23 Q- &3 230 V
SRS THIeT G A2NR- 9 I I& T4l 2o -
(i) A2Z-GF @ FNEF T RATNGR RS FAEE @ 2[R 97 3 el 71
(i) FN2NB-GF (FIT F7NCF IO T FTO! (T4 2 R OIF N FO (A 9
(iii) TSN Q-TFINFI-9F I F 9
T3CT %y L-C-R Afdbe el L=0.12 H,C =480 nF,R=23 Q& 314 230 V
BT variable power AITHI SIfSUHT B |
(i) FXcHT I=adq amplitude BT AT FdHT IMIRADT & BT ? AF WioJary |
(i) AT ERT observed TR 3 power BT A ITATH FADI ATRT AldD!
gf BfA gB 2 AT Wogery |
(iv) fegudr Afdhedr Q-factor & &I ?

What is an induction motor? Why is it so called? Explain how the principle of
rotating magnetic field is utilized in the construction of an induction motor?

Sic (I5a 5 9 (e @fbes e (NG 6Tl = ¢ ST (NIGE (oRl Fa0o (Pl geffzrana
BIEF CFq IR 41 2T, A1 T4 |

SSdId HICR HEhl D Bl ? IAAlR [bd I WD ? AN JEBIT DI
RIGITaE greaT Alexd! T 7+ B SUART TIRS ? 9ol THE |
Compare between bridge rectifier and full wave rectifier.

Bridge Rectifier @<t Full Wave Rectifier-«< [¢&j \geTell 5|

Bridge 31 Full Wave Rectifier &1 AT T84 |

Explain working principle of an ideal transformer.

GG S BrerFsfica SIS <efa w91

TICT 3T SFABHID] BRI RAGTId! avid Tl |

Find emf equation of an ideal transformer.

(6 vl BrPsices EMF iisael elfos) 51

TITT 3N SFAHHRDI EMF &I AHIHR0T WIogar |

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

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

(1) Peak flux density

(i1) Voltage induced in the secondary.
a6 @Il BEEicaR 2ARAR FeFCe 500 APRY @R CTFOR FEACS 1200
AT A SCZ QR (IR 2R 80 AN 1| 7 2R FEE 50 Hz 500 Volt e
AR AL & F41 20 -

(i) R e (@b @]

(i) CTFTACS IS (SIHe 217 41
U3l Uhd Bol SRIHHRD] UISANI hIgerdl 500 31T Idpvesl disadr 1200 <59
B | JAD! DRPT dABad! A 80 sq. cm. B | IfT UEAI winding @18 50 Hz &I
500V T e,

(i) Peak flux density 311

(i) Voltage induced in the secondary coil &I A @I |

X

9+3

3+3+6
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