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GROUP-A

1. Answer any ffve questions from the following:

frafefre c-cm il aivsm T wres
F diEe] TEEwE] 9nY i -
(a} Define mean free path.
TS A (free path) AU w16
‘Mean free path’ wfeafa 7|
(b} State Zeroth law of thermodynamics.
EeET e’ i FgE
o whfrafe o Fram amem e
f¢] What is Enthalpy?
G4 (Enthalpy) 7 ¢
emdra enfET W # a1 Y
(d) Give the definition of Entropy.
B (Entropy) TS 7€)
- AT T 9

Full Marks: 40

| Fretel-3 / wE-w
Ix§=3

(¢} What do you mean about Isothermal process?

A e P A 2
N P B o 1 R 1
(f) What i space?
Jeapace fF 2
AL space T B 8 7
{g} State Kirchhoffs law of nudiation.
et et Fepirer @ fba (Kirchho
fereimen faferorer Frem = e |

fi's law) f3fe mia

{h) Explain the term microstate of a sysiem.

R (microstate) FHEY wia
TH UOEIE WIS T s
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GROUP-B / Frsmi-= / sie-=
Answer any feree questions from the following
Fwfates m-cFm @ e Taw ne
T el TEEwE! S o

2. (a) Write down the basic assumptions of kinetic theory of pas.

st SRy 1o Farfafd oy

-V FRETRIE! ST aon o |

{b) Calculate the values of C, C, and ¥ for a linear triatomic gas.
el Tt e (triatomic) STICRSH) €, C, @8 jam AR (319) R

[“k F

Y graveEtfe = @i O, 0, ¥y ® AEES T R

3= 15

3. (a) What is the indicator diagram?
Bt (Indicator diagram) B fF ¢
HEE TEEE Ww @ w7
(b) Define: (i) lsobaric process and (i) Adiabatic process.
T WG (i) FAG MRS (i) FEE oS
ufewIftie T (i) smsEEE ufar v (i) arEdRE o |
(c) Show that the adiabats are much steeper than jsotherm. 2
(IS O RS (57, ISR (R I O |
Tmragery fF Tieoenees arrataies w1 &Y o 5

4. (a) Deduce an expression of the mean Kinetic energy from the pressure equation. 2
i S (o A A A fer
b R LG R B Gl e e R R B R G o G
(b} Show that the average energy for translational motion of molecules is %n‘m&s their 3

total energy. Where 715 Degrees of freedom.

(Reile (1 AR el s Tt e, 8 #1215 & 2 ael) o o g
kel

2SI SESH SRS TRw T s Fo ohewsr ae wwter
Soamn g | 7El ‘0 ‘Degrees of freedom’ B

3, (8) What is Newton's Law of Cooling? 5
et Fredfer o
e Ff PrEm @
(b} Show that Newton's law of cooling follows from Stefan-Boltzman law. 3

e o forbeem Sadfiaaet Hf Hrein-cHeF (Siefan-Boltzman)-g3 (e fsfy
T

warager] 5~ gfem fam ww-aaare Pk geamis
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6. (x) Which kind of particles obey (i) Maxwell-Boltzmann statistics, (ii) Bose-Einstein 2
statistics and (iii) Fermi-Dirac statistics,

PR R S e () Maxwell-Boltzmann #ERAF, (i) Bose-Finstein
4 93 (i) Fermi-Dirac SfER:ia oo 568 2

o Tl 0w (i) FTeE-Ae, (i) dre-ageee, (i) -
T, T WO |

(b) A perfect gas at 27°C is suddenly compressed to  times its original pressure. Find 3
its rise in lemperature, if y=1.5.

el =t s, 27°C Trarn e T e o oo wiRwl § ol (0 T, SR S
i wifae P =15

27°C A1 UF T TTH IAEE TEF el 441 § AT HGhed B | W
THE ghE T e, A p=1.5 )

GROUP-C | Taste-a | wE-1
Answer any two questions from the following 10%2 =20
fsfatie ccem 76 avem Taawe
T gEAel HTTEEEl ST O
7. {a) Obtain an expression for change in entropy when icechanges into steam. 3

o (o T ST B T i AR e e
aew e ufad #57 Sepn-ay afEEEE @i i e |

(b) Find the difference of entropy between 10.gm of ice at 0°C and 10 gm of steam at 4
100°C. (Latent heat of fusion of ice = B0 callgm. Latent heat of steam at
100°C = 540 cal/gm.)

e e Tl e 07 TR 10 4T TR G 100°C TSR 10 Ar e rewl
s e S et = B0 PR/ o TS FHS= 540 FElR/ A0

0°C 1 10 gm T, TH00C 7 10 gm T AR oA e ge sE |
(Latent heat of fusion of icé = 80 cal/gm. Latent heat of steam at 100°C = 540 cal/gm.)

(c) Discuss how the boiling point of a liquid and melting point of solid are affected by 3
change of pressure.

et i e AT e 3 FC A A e )

e TRt g @ o Freer g s O T e g e
A T |

§, [a) Differentiate between a refrigerator and & heut engine.
cfipsEhe A B TR T Sl e
i e G R IR EY

LR

{hy Describe, in briel, the warking principle of o relrigerator. Define the co-efficient of 241 F243
performince ek fimdd ot ies espression, Derive o relution between the co=efTicient
ol performunce fof n relrigertor il ellicency § of an ideal engine.
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9. (a)

(b}

10.{a)

(b}

SR Frfeil mrwe a6 39 ST odE WE e @ a7 Tk’

Fdn =71 9l cfiFsateg s adm (§) o3 950w T e e
(1) 0w Fouof

T Um wm o Freroer |9t oo ) ol TEREE TONE aftig
Y HE TS TR e | e g wE WEEEE T () T amest
ESTTHT GER (n) Wt ey ST |

What is phase transition? Define first order and second order phase transition. Give
one example of each,

el #TER oS R et @ o S wrm o) RS-0 R e | stE
<l T B we

WO HET E § OE 7 gum @ v SR wifE wwor S@mer ginee e
eSS TEET FerRe e |

Show that the thermal conductivity K =nC, for an ideal gas, where 7 is the

co-efficient of viscosity and C, is the specific heat at constantyalime.

ot L e e T e +ifie 84 (thermal conductivity) K =nC, @A 5
= AT el O O, 79 P e e e
m@m%mwmmm K=gC, @& & g
fFemfadrst 1o 8 v ¢, Rer g fae o e

Wrile down the postulates of MB, BE and FD statistics.

Maxwell-Boltzmann #4919, Bose-Einstein #FE=49 @2 Fermi-Dirac AR=4mE
e el o

MB. BE ® FD Teage e AfeEmmmes & |

Show that Maxwell<Boltzmann Energy distribution formula is a limiting case of
FFermi-Dirac statisties,

i1 1 Maxwell-Boltzmann 1% 353 50 11 21 Fermi-Dirne sz ooft
ATarE F=

et 1|

Yoo What is Fermi Energy Does it depend on lemperature?

318

el #ffe (Fermi Bnergy) v s % wieraiam B e e ¥
el et s o @ ¢ & ) amame Fele ool o
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e e
UNIVERSITY OF NORTH BENGAL
B.Sc. Honours/Programme 3rd Semester Examination, 2022

e ————
SEC1-P1-PHYSICS
Time Allotted: 2 Hours Full' BMarks: 60
The figures in tha margin indicate fiul marks

The question paper contains SEC-1A and SEC-1B. Candidates are
required to answer any one from the fwe papers and they
should mention it clearly on the Answer Book.

SEC-1A
COMPUTATIONAL PHYSICS

GROUP-A / F=6-% /| O9E-%
1. Answer any four questions from the following:

fersiifite oo oAl =i Tas wes
e fagye ot U weEwe SR R |

(a) What is the significance of computers in Phvsics?
iR o Ui e vy e
it TR computer W1 AT TSR
(b) Why is LaTex preferred for typesetting scientific documents?
AFoTEEe PO BIELHR CROE LaTex o S 99 (FOT 30 51 7
Starifers IO SEWalEEa #IT LaTex @ & wmuffeem RS °

[l
(2} Write an algorithm to cormpute the sum tn‘ :
m=li

=4 = 12

§* 42 e e e o
Ll
En‘aﬁ ARTEE AT T qeiieH oEe |

(dy Write the Gnuplot command to plol tanh{x) from x=—2tox=2.
Gnuplot F4E 7% tanh(x) x = -2 (0T x = 2 BB =0
tanh(x) T TEIEET T Gnuplot 71 MW AGTEM x=—23RT x=2 #%|
(e} How does a ‘DO - END DO loop work in FORTRANT? 3
FORTRAN-43 (%08 “DO - END DO’ &7 $78 3T
FORTRAN 1 *DO - END DO 59e @endt &l wd 2

31346 Turn Civer
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() What are the ditferent kinds of document chisses available in LaTex?
LaTex- & wafrs Rfn vyt i (Document clusses) G740
LaTex W o = wasresr svromaes & & 579 7

GROUP-B [ Femi-4 trg-a

Answer any four guestions from the following
Trafiie -cm oAl aiows Tae we
T g ot werEen 9O SRR
2. 1a) Write down the flowehart to find the sum of the natural numbers whose squares.are
less than 1000, \
1 0 T PR A | 0007 5w, e oo fofrs o Flowchart-f5.6741
VI S deTea T @ geee srelErs wee s w1000

W1 ¥ B |

(b} How data can be written on a file in FORTRAN?
FORTRAN- Feete ceita1 w3 @bt ol = 7
FORTRAN WEaAl 31 &9 d1 6 2

3. (a) Why Linux is the choice of operating system ﬁ'_'-r doing scientific computations?
LI SRR P @ Linux-F Operating System s =ew sai s p
i oA T Linux B ey amgifes freem afe 2
(h) Whar would the command '15-1b" do on a Linux terminal? Explain,
Linux terminal-4 *1s-1h* T2 % 59 7 T4 9310
FUE ‘1s-1h' F U Linuk PR ® M9 7 =mEn wER

4. {a) Write the LaTex comnmands for the following symbols:

Frratiere Rewals o LaTex %016 Gyt

= s (T LaTex AT92 SR |

=N, 11

(b Wit the LaTex statement to create the following matrix equation.

feraferiars smiflew S w0 LaTex 90 oy

Fmifefos smfged afieeern G991 99 LaTex 6 FA0S Sy )
f cosél sing O [er
Bz =sing cosfl O |7
gl 0 1Ly

1136 2

§4=24



UG/CBCS/B.ScsHons/ Propramme/drd Sem/Physics/ THYSSECH/PHYSPSEC1/2022

= Write commands in Gnuplot for plotting the following functions with proper

annotations and grid:

Gouplot Frefefe opesrafh ails wm) wureef Bengos spmab=-m oz e semi o
T RYUFE function &5 IFT wERWE ¥ prid wn w@lREE @ Gruplot W

FHITE TR |
(a) Gaussian distribution: E_“'p[_ :[TJ{] :|

MERTW fEfRTm: —,—-nxp[- —[

oA

T

M= e F:;?“P [_%[I—Jr] ]

B Fixy=Tx" -3 + 25 =4

6. Write the LaTex statements to create the following equations as formatted below.

e el ove w6 LaTex 131 0508 LaTex-4 Fafda e
7o fgus It srEr Wit goen o LaTex Sorme BreeTe |

?-E:ﬂ-ﬂxﬂ'
V.E=0
?IE:——I-.&_H
C or
1 . ak)
VxB=— 4 -
X C‘[ EJ+E:j

7. (a) Write the flowehart to check whether any given number is prime or not,

e wr Al e @ TR -E@ %9 Flowchart 274
w4 ufsy wEn oy w A ga e fAf e e |

{b) Write an algorithm tosor an-array in ascending order.
gt @G array- (P aseending order-# HWIGE G SRR G

T TTATE FEE] wHaE TH TeNGH eEE |

GROUP-C / F&151-9 § FqE-11

Answer any rwe questions from the following

fasforfae co-corm giF e Taawe
ae fagran w7 gd meese] 9w AwTE

X1 3b

A text file contains heights of all the students in a college. Write an algoridun and
FORTRAN code to compute the frequency distribution of the height of the students
Write a Gruplot input file te visualize the frequency distribulion as & histogramn.

1252 =24
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9. (a)

{b)

(¢)

10,

3136

%M text file-a sfies wrrrea e T TR 2Tl FEEE :awf::l £
FORTRAN GFE 11 Gruplot Bwefs wiks gsrs _ simersra Frgrs Rrsias e

SET text  TTETTED : TirmidT ﬂﬂ'ﬁﬁ HT= EI_ -:'ﬂ?.r
q _“ - WW%WWWFWH; ;#amlﬂﬁ'lﬁﬂ“ afen FIJRTR.-":IH e
TR | G et histogram =1 oW Segen T Gnuplot @1 3TEE

A data file contains five columns of data, Write a Gnuplot input file to plot “":‘ ’}:
column of the data vs. 2nd, 3rd and 4th column data on the same plot and save §
plot mto a PNG image file.
070 e Bz b offofl awers wire ) = Gruplor T e o o TR0 34,
9F 0% B TR BB Fow ot 72 97 #50% PNG image TP save i
ST e WIEeT Oiuder e SeEn o7 | E SIe] S afeel S v
RIHI, T 3 i Femet B re? wew renfiee TR PNG BRNTEE @9
TH®! I Guplot #Y gz WTEw TTeTER | _
Write a Gnuplot input file (o plot the following functions with proper annotations in
polar coordinate system and save the output in an EPS image file
Gnuplot-a !‘H"iﬁ T &Fa TFrstaaf® Eq'll:g: e e B ﬁr_‘ polar coordinaite system
¥l T 4 W% EPS image file-a save 9|
a9 RATE function @ IRW veERwite gl wwen g wSeTE EPS
B FE W T PR Gouplol w1 e, e SeET |

re=2sin{46 +x/4) and r = Icos(98)

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

LaTex-4 7Sie 2% Image file incorporate 91 = document T2 captions <7
%o ¢

Write an algorithm and FORTRAN code to solve the Equation of motion of a simple
harmonie oscillator and print the position and velocity in an output file. Also write 3
Gnuplet input file in order to visualize the variation of position and velocity wilh
time,

T L CHIETE TR TR T W ET S FORTRAN (TS (71 g=t =
oz sfars 4% WEEE T8 308 | 99 T Gruplot-a EAD Wi offeem oo
sifETan effdtam o= o)

U] WY i sifercTar it WHEE e v Rty v
et M UEST outpul mmmmﬂ%ﬁFﬂﬂTmm
éﬁmtmm?mmmﬁﬂ?ﬂﬁﬁﬁww
ffi Gouplot A1 $9YE W wiveerd |
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I Write a LaTex code which will reproduce the following text: 12

Fraff¥e Texi & TN (TR S LaTex (915 (9146

Fre=fafrs aree) oo g e ffa ddw o depm

We start with the desc ription of an electromagnetic plane wave as,
b E
i

with £.E, =0 (a transverse wave, as follows from the first Maxwell equation. Ina
charge-free region of space, it states that .E =0 % @' =’k (dispersion relation for
2er0 rest mass), with £, € €' | In the following, we restrict our considerations to the.
electric field E : the magnetic field can be calculated from £

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

new z-axis to pnint in the direction of propagation of the wave, i.e. the k direction -
in other words, k = (0, 0, £jand obtain.

E(F.0=(E,. E,, D)=,
The z component disappears due to the transverse nature.of the wave.

E(F,f)=E """ f =

SEC-1B
ELECTRICAL CIRCUITS AND NETWORK SKILLS
GROUP-A / Tett-% | wp-5
1 Answer any four questions fromthe following:
FmElE e FEfl anm Tom wrel
ol s g =R WeTEmm g oregE |

{a) What are the utility of transformers in a long distance power transmission? 3
=i g (long distance) =reum Tl cwo Drmwdicm SR 7 f ¢
ST ST ary SRS STl S @ W g ?

b} Show the ﬂgwpf.:uuém in the given circuit and calculate the equivalen: resistance.

Crre e g CROT SEpTET Wiege o 3R gy e
e fetvm Fieron s vaw dwed e e 5 e |

e

xgd=12

i R
n_.l.q,l'll_
It
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{e) Define ideal voltage and current source with proper circuil diagram.
Tefre ST SISTS Wewm wnf (Shw oA (TeN) g anct Bes (o) Hum wta
wfem A Tfia wE aey Wi ¥ #E Hiawl g fEET |
(d) Describe about different types of transformer losses,
TreEiTE e e () RO G
fafi= weemeT ZTTEERET e A g e
(e} What is the application of a surge protection device?
HIE (R TN s g
Hol HICTe SUdURRT W o By ¢

(1) What is the effect of an inductance coil in an alternating current circuit? How does
this depend on the frequency of the alternating current”

a8 s TN S podfla wem F p ofed) e stmreT B <M
e i

e aetifte wie aifcar s SgEE TR @ B AT WEE AT
wea) wg ) fol T ?

GROUP-B / fFstit-« | wvg-a
Answer any fonr questions

CA-CFA FATC S TEa =
el Rgye o BR SEeT 9T aeE

2. (8) What is capacitative resistance X% What is the valve for DC7
Wy cam X, S T cr o Tl T el on o W e 9

Fmifafes e X% 817 DC ¥ T9@1 A9 S 5 7

{b) Distinguish between resistance, reactance and impedance of an AC circuit.
“ffEa®] HATERIETR resistance, reaclance 9% impedance-a3 =<1 @7y
waer AC AR resistance, reactance #F impedance 1 fFT FeTEE )

1. fg) What is active eomponents of an electronic circuit? Give examples.
T = TBE FT=IGS (R BHE) T90s 7 mr Semeps e
gaEETE wikes wika a2w & 81 7 e ey

(b} Distinguisli between linesr and non-linear circuit element.
i e o wTale T i T
Tinunr w1 non-lincar W HEEs et ﬂ'F‘I'IT-FI_II'QI'ﬂ|

4. What is LI Explain the basic principle of LED. Can it be desigied using Silicon?
LI f v D80 3= apranfefB aran v Pifess o fe LED Bed) wm uisg 7
LED & @1 7 LED @1 s FHard i a4ma ) & mwwond Siticon sy
qetrd=l dfdess 7

1186 b
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9. (a)

(b

136
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Briefly describe the instruments used to mensure AC current, voltage and power

TR W @ s
i) .Emwmﬂﬁmﬁwm.mmﬁﬁﬁw

. , I .
Afw-rfn!wlns&? power =TerEY fafie wmirt g aqamoEwE i avie

Describe construction and working of DC generator.

ool T8, B, it 513 @ o aeir vy
TIEl DC Fnevnt P afy TR o T |

Find the efficiency and ripple
diagram.
T T o ey G Wi g TR TwEl a9 e wEe Ry

gﬁﬁﬂ%ﬁrﬁﬂﬁamﬂﬁmhiﬁmmami ripple factor @ =4

factor of a half-wave rectifier with proper cirguit

GROUP-C ( forstt-st / s

Answer any meo questions 122 =124

CI-C11 510 stoetz 592 wa
¥ o wrEEE o e

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

e 5w Swefb « WD ermT v e aaf i v T v
= e e

TEE full-wave rectifier @l Wie®! FWfE, 3702 ¥ aEeqEs Srmiee Wy
wiew s wee af e same vewa THER |

What is grounding and isolation? What is the difference between carthing and
grounding? Why 15 grounding necded?
AiERE o WEEEE TS F ER o 9 o aiEfe-ge w il 7 oy aitfe-an
HTE-] g
Grounding ‘# [solation %=1t & IfFo ? earthing Y grounding W1 & Foreren
W * grounding ] @ SAETET T 7
A series L-C-R circuit with L = 0,12 H, C = 480 oF, R = 23 Q is connecied to
230 Volt variable power supply.
() What is the source frequency for which current amplitude is maximum,
obtain the value?
(1) What is the source frequency for which average power ohserved by the
cireuil is maximum? Obtain the value of this maximum power,
(iii} What is Q-factor of the given circuit?

7 Turn Dheg
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10.{a)

(b

I 1.{a)

(b)

ie)

LR

&t oM sy L.C.R wEH L = 012 K, C = 480 nF. R = 23 (1% @0 230 v
g semm AniE-on w7 w5 0 -
(i) FIRIE-08 ot el oel] 2RTEHIET (el s ar e aF wiA e ==
(i) FIHE-03 T 3o AT o1 ma] Ca¥] EA Ak i e A
{'ii\“ﬁ“ﬂ-mﬁﬂ-qammy
T EaEg L-C-R Wit ot | 012 H.C=4R00F, R =23 Q9 (T 230V
B variable power @Yl SFZTH
(1} =¥EE TeH anplitude @ T =i A fevent & B 7 A wrege |
() e ERY observed TRA AT power TN AR FEATH DT S H
gl H gow 7 WA weER |
() Fegoet wffea O-factor W B 7

What is an induction motor? Why is it so called”? Explain how therpefRp N of
rotating magmetic field is utilized i the construction of an induction mator?

e (6109 R ¢ o o e aiba = a ¢ S G Do s RS i
BT CHT TR Tl @, =

TR ATy e & 8 ¢ guad R @ W 2 TAGIT S
Rgraard geew drexm) Pio T ol wwde AR 2@ e |
Compare between bridge rectifier and full wave rectifiet.

Bridge Rectifier 7 Full Wave Rectifier-9 %) S =)

Bridge 3™ Full Wave Rectifier @1 qar e |

Explain working principle of an ideal tranzformer.

278 el Tz =dife afme

Tt areyl preive ol R avi g |

Find emf equation of an ideal transformer.

<l e Bremriices EMF willfaan cifs =)

TIET A FEAEERET EMF S Wi mee |

A single phase transformer has 500 wrns in the primary and (200 turms in the

secondary. The crogs-sectional area of the core is 80 sq. cm. If the primary winding
is connecied to a 50 Hz sapply at 300V, calculate

(i) Peak fluxdensity

(ii) Valtage induced in the secondary
afl gy Wl #EWE FeANT 500 o S e Fodfite 1200
I WL £ G e B0 ) A i TeFicy 50 Hz 500 Volr shem
TR S e T 5 -

Ly T i il o

(i) CTEFSHICS SICae (=100 i e
T U O SRR W B 500 5 Weved From (200 2

B | AR I ETATEE) AF B0 sq. com, B 9 wend wind: x
g A0 H;
S0y a1 amfEe ng &g 50 He

(1) Peak e densiy 5l
1) "'.."11'[1111!.' mndueed in the hl:l."l.hlll!llr}' el 3 g ".-'il"-"!'l:\[“] |

yf—

0+3
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