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Time Allotted: 2 Hours Full Marks; 60

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

DSE-1A
NUCLEAR AND PARTICLE PHYSICS

GROUP-A / Ret-3 / We-%
1. Answer any four questions from the following: 3x4=12
R @-cm 51afe 2v e wes
P TR UTEED] TR AT
(a) Give three evidences in favour of the shell model of the nucleus. 3

AT (FHCFA G NCGCET AT o= el wie |
U ArSHAD! YLTHT FA dFaeT TAIVEE UK THe |

(b) Binding energies of ;O'°and ,Cl1* are 127.35 MeV and 289.3 MeV respectively. 3
Which one of the two nuclei is more stable?

L0 @R | CI* - 93 35+ *feafd 201 IS 127.35 MeV 6 289.3 MeV | @ufe 3t
@6 @ =W ?
,O' A LCI® Bl aeadr) Holid! A HAA 127.35 MeV 31 289.3 MeV © |
T Yfdergq el Rer 8 2

(c). Give the list of leptons. Mention the charge of leptons. 1

@E{otaa wiferet Tfelam w91 2fSf Ereoa T4 St e 541
Lepton T & 999819 | Lepton & g8 w6ies qarSde |

(d) Write and explain the working principle of Cyclotron.
HIZLFIBCTa TN (7120 6 = )
Cyclotron &1 & Rigra garde guiF ?T‘j,'b'\[ﬁl

(e) What are the main characteristics of the compound nuclear reaction? 3

cfer Armtefas fafermm e tafRraf 1 Hi o
e uzeyy ufeifrare) wirg faduaes @ @ g ?

ta|—

(I

(3]
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(f) Is the photoelectric effect possible with free electron? Explain.
I ETRAA A3 (FIGIRERNT G2 789 9 Y137 |
D Jad 39S R4 Beigefdsd shde §RId B ?

GROUP-B / Reisi-2 / ¥qg-@
Answer any four questions from the following
fafeRe @-ceim siaf6 et Tea e
T AR yETEHH SN RIEN
2, What is meant by “Long range a-particles™? Explain their origin.
“RIY AR SieTet S 3708 3 IR 9 SiTea Beoifes a1yl 991
Long range a-particles =Tl & gfrs ? Rifless) ScaRe! qu[ T4e |

3. What is ‘weak interaction paradox’ of single particle shell model? How was the
paradox finally resolved?

“wia Sl ooy N o e weidkemel e 2R Sy F91 2R -
I 91

Tdhell BT A AISAD! ‘weak interaction paradox’ @ & ? AT Paradox g He<l
AT TRET I ?

4. (a) Show that the minimum photon energy required for the production of
positron-electron pairs in the field of free electron is 4mc?.

MANe @ & FLEPECA (LT A 0- 3P0 (GG TeAMIAA o) FH (oA eI *fea
TS 2T 4 |
WA goldgI-dl &3Al positron-electron P Wil SR T fAffd gred wieH
Fold! AF 4mc’ §0 9HI SESTeI |

(b) Explain why electrons cannot exist inside the nucleus.
I PN (TP W ZLFTA TS ST 7l — A
SoiagiE &+ nucleus 3 Y87 Fae ? 9 BN |

5. Explain the principle, construction and operation of photomultiplier tube (PMT).
@ICo-TiFoamE o Mife, fasfl ¢ Fie Tt 311
Photomultiplier tube (PMT) &I RigT<1, |1 31 SRIVOTCtad! Joi e |

6. Draw the schematic diagram and describe the working principle of synchrotrons.
Pt fFwfe fba s 3@ IS S 2
Synchrotron &1 AT 9 REwfRd & Rigras! avF= THeH |
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?.. (a) Elaborate the principle of CPT invariance in elementary particles.
SAF IR M CPT wofRRe el Ml Retfes wieers w1
MRS HUET CPT in variance 1 Rigr=i i ey |

(b) What are the possible total isospin for the following reaction?
frrsfere Rferie o e Gt - feim (isospin) ¥ Ft 9
fegwa wfdfhar =T Go isospin &6 & @ &7 ?

k"+p—>Yt+nt

GROUP-C / fstst-ot / Fo-1

Answer any fwo questions from the following lxd =24
FfelRe @-cim 7% e Serwie
B G UTTEED! ST AER I
8. (a) The continuous Bray spectrum of radio-active substances presented a peculiar 5+5
difficulty. Explain the difficulty. How was it resolved?
coufEFn “wieds fFafifer [Tot-afm 2@ qof e oo Somei <0 | |
T «fb Rt s a1 g — e 7=

Radio-active TRRig! fiv= B-fvoret Wagrar fifte #fe1$ weqa 76| @w
BISE aoiF THEN | TS FEY gEEE TREY 2

(b) What is internal conversion?
TSB! FAEH IS F Q@RI 9 — I
Internal conversion @ &I ?

2

9. (a) Define total and differential cross-section of a nuclear reaction.

Gf6 A RigaE ol ¢ s ern K@i 711
TSl WA Gfifharnt Ge i R=ter e daamer aRuifie e |

(b) What is the importance of measuring the Q-value of various reactions?
ffen ~tizmieRes [ferair Q-wW ~fiwite ewmg R A 9
fafy= wfefshar Q-value &1 A =& ¥8@ & © ?

(c) State at least eight conservation laws which governs the elementary particle reaction.
2N i R fred 3w g7 wue i e wizs Rge w1
IRfAe o gfafparars fFrafea 1 s sreaer W) fres Taege |

10.  Describe the liquid drop model of the nucleus stating clearly its basic assumptions. 8+4

Discuss the limitation of this model,
e Speaf ={Eei Rye 7@ @i *RuidE Q@ sq@-Fbt (liquid drop)
NEATBA 61 Wi | O TER RsRES! Qw5 )

AYBH AAAE® W ®UAT qards WRATH liquid drop model @1 auie
TR | T HSeD! WHT qarSEIY |
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11.(a)

—

(a)

(b)

(c)

A collimated beam of 1.6 MeV gamma rays strikes a thin tantalum foil. Electrons of
0.6 MeV cnergy are observed to emerge from the foil. Are those due to the
photo-clectric effect, Compton scattering effect or pair production? Assume that any
electron produced of the tantalum foil do not undergo a second interaction.

1.6 MeV &7 siurfm saifers g @@t »ies Bi=bE FEEs Sdio e S
%17 0.6 MeV *&a R inea i TTe (i @@ 200 2RTwe 3 a1 | @2 i e
% T3 AT qrFS, T00T G@E T PRI LRI~ T TAE ? 4F NG Teow
B7EIRA BIWOIEN TR W faon oy i i warg a1l

1.6 McV @ Edfod y-fhorel tantalum &1 o=ieng  fEdrew | @M gHIEIE
0.6 MeV TSIl WU Solde9 @ U8 | @ @ golggia photo-electric effect,
Compton scattering effect dT pair production % T&f & ? Tantalum foil AT ST

(b) Discuss the four different types of interactions among the elementary particles.

AR =i W BR o7 e R s w30
TS FEH AISH G TR THRBT FRAEHITH 90 THed |

DSE-1B
ELEMENTS OF MODERN PHYSICS

GROUP-A / Ret-F | wig-&
Answer any four questions from the following:
e @-cm o1afb @it Sad wes
oot fesve B IR TEEwd! SR fAEEY —

What is Raman effect? Calculate the work function of a metal if the threshold
wavelength for it is 580 nm.

A-as 7 ¢ 1t 3B g ¥ 2ifEs St 580 nm SR & AR I SAHE
I 79 A 391
TF T @ & 2 gfe USel uigdl Jwelesdl wavelength B A 580nm WY
Ta@T work function P A WIegen |
State (i) Position-momentum and (ii) Energy-time Uncertainty Principle.
(i) TEER-Sael e (i) #fE-7T @3 wisTer T Rge w11
CAR=aat g 3%
(i) Position-momentum and (ii) Energy-time Uncertainty @1 RygT=

Define matter waves. Calculate the de-Broglie wavelength of an electron having
kinetic energy of 1000 ¢V. B
qg-zarwa A qlel 1000 eV Wexfe 7@ qafl LEher de-Broglic SRwd M
foiefa 71

gl e @ g 7 uwer 1000 ¢V RN wwt wue) g do-Broglic
wavelength @1 HIH SNOETY |

3x4=12

1+2

1+2
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(d) What is nuclear fusion? Write down the semi-empirical mass formula for calculating

(©

®

5124

the approximate nuclear binding energy of an atomic nucleus.

RES AN ¥ ¢ a3 srewifs @@ S ARk 6 “/e S6mE o)
Wi SRS o1 @ @)

Nuclear 1 fusion & B ? TSl AT ADT SFTFHIT Ay aTeaemre Ieitepr
H9 Wreie! AT semi-empirical mass formula SIETEIY |

What is operator in Quantum Mechanics? Define the expectation value of an
operator.

CPIAIBI AT G BT DI 0T 9 (I BIETEA SROjell T Fees s |

Quantum Mechanics AT operator @ & ? TSeT operator H ST Heud! TRHTY

Define spontaneous and stimulated emission.

TOIFS 9R SRS foisfaaa st s |
Spontaneous Y Stimulated emission @Y gRWTET feer |

GROUP-B / {et-4 / w-a@

Answer any four questions from the following
e @-F o1l el Baa we
G IR UTHEED] SR RAgEN

Write a note on wave-particle duality. Discuss the gamma ray microscope
experiment to illustrate the uncertanity relation.

TR (AOeR TR Bt 1 Wirsast o i war sy sit-af s o
1 SN 91

Wave-particle duality #ifer @Ser fewofl 798| Uncertanity relation @T$ =T
T fAfRT gamma ray microscope uRerora! avfH TR |

Give the requirements that a wavefunction should satisfy. A wavefunction of a
particle moving in a range from —eo to +eois given by y/(x) = ¢ Normalise the
wayvefunction and find the expectation value of x°.

«=fB T SFE TEE QSR erEAe {eRd w1 meul Wity 93l o worES
— oo (UTE + oo FANIE AH G p(x) = | O SWAHIE A A 9K 12-GF
eyt i faefa

T3el wavefunction @ W T Y9 3MAYEH TEE TASGEN] | TSl —o R
+oo W GRS TRBT HUD) wavefunction p(x)=¢“? B| F wavefunction
rE normalise 7§ ¥ @1 WA A @R |

1+2

1+2

6%4 =24

3+3
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4.

5. (a)

(b)

6. (a)

(b)

7. (a)

(®)

5124

Explain the term blackbody. Does a blackbody always appear black? Based on the
Planck’s law of Blackbody radiation draw a plot of

(i) Spectral energy density vs frequency and
(ii) Spectral energy density vs wavelength at different temperatures.

TG *D YO | PG ST B (A 9 FRE [ P\ (& OEACR |
Rofs 7 (i) 2R e o 7wt o '@ (i) A i T < wewLn) few T
T o%w F41

Blackbody ¥&g@T auRedT THER{| @ Blackbody ) Prar eRa=s ? Plank @I
Blackbody radiation g 3MERAT R foraor T4 |

(i) Spectral energy density vs frequency
(ii) Spectral energy density vs wavelength that different temperatures.

How do you account for the drop of B/A for low A and larger A? Here B represents
the binding energy and A4 represents the mass number.

T IO BlA Seite RrolE 4-a7 B @ e Bom froae | g el 2
FAR 9 @A B T (I AR I8 =& @R 4 25 AaIG7 SR

= 4 A G A T B/A DY W Teewr Rk quis @ feayer THgT ? TEt
B WA binding energy 31 4 ¥=Tel mass number gf376 |

Give four characteristics of nuclear forces.
AN == 1At afiEr @
Nuclear forces &I &+ IR faRvaEs saeeN |

Define half-life, mean life and decay eonstant of a radioactive substance.

G (oY 2R half-life, mean life, 93 decay constant-43 R (1Y |

g@;{adioactive yerRi®T half-life, mean life 31 decay constant @I gfReuTsT
|

Why o-spectrum is diserete but 3-spectrum continuous?

I I G o-3efte ffven g B-3<fien femfifees (a1 2 it =211

o-spectrum diserete 3 B-spectrum continuous fare gV ?

What is. meant by optical pumping?

w{foie #AfeR F@iee [ @2

Optical pumping 9=l & 3D ?

What are the advantages of linear accelerator over cyclotron?

FRCIBCT 27 FREARAD GAE TR B 9

Cyclotron @1 e linear accelerator ®1 & WHIZET B ?

6

1+1+4
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GROUP-C / fFepi-ot / wg-

Answer any fwo questions from the following 12x2 =24

fwfeie c-com 78 ava Seawie
B g3 TTTEEP] IR ey

8. (a) What is LASER? What are Einstein’s 4 and B coefficients? Obtain a relation 1+2+5
between Einstein’s 4 and B coefficients?

LASER & ? SIZF013070 4 9. B 57291 5 ¢ SIZTFOIR0R 4 OR B IR N 5791 F1of
A1

LASER & &l ? Einstein ®1 4 3if B coefficient 8 @ & g7 ? Einstein 3T 4
A B &Y coefficient Tw=T Grogery |

(b) Why Rutherford’s model could not explain the stability of an atom? State-Bohr’s 2+2
quantization condition for defining stationary orbit.

AMCFIGT NG A7 G I a0 #Aca 7 @ 2 77 %ol ;@ F91 &
QI FEFDRTE *1$ {qe F41

Rutherford @Y AISeel TATo®! ReRarar f aof 71+ |+ 2 Stationary orbit
aRHTE Tt 4% Bohr Y quantization condition TSI |

9. (a) With the help of neat diagram, explain the construction and working principle of 6
Geiger-Muller counter.

sifves ot TRy Preria-3ema SiobiEs e e s i 3=

TSl 9% Y@I=dT Ferar fogR Geiger-Muller counter @7 WRET 31fH BRI
RIgT=T! quiF T8 |

(b) Stating the law of radioactive disintegration, obtain a relation governing the 2+4
radio-active decay.

cow T Rifeaer Sz Srad G, (oo F1 7o 7o Fom o1
Radioactive disintegration {7H @ard radioactive decay o8 fa=or
FHIHRT Eiogery |

10.(a) Derive the expression to estimate the nuclear size/radius from Rutherford’s 8
o-scattering experiment.

ARCRTSA - TAvgaet 2l (e el TPig TTeael 2o 21
Nucleus PT 3MHR /3efarg Ar=dl [T Rutherford &1 o-scattering IReor 2Ry
HHwRT Wogen |

(b) What are the outcomes of Davisson and Germer experiment? Explain how these 2+2
results directly confirm the de-Broglie hypothesis of matter wave?

(ofte G T AP Fee I A 39| GR FeiwerafE o fE-gafew eersm
Fl-o3% G FAPTE fAPF6© T -1 A

Davisson 3 Germer & URGUIDI AIGE® & & g ? IJ9d! URETHelol
de-Broglie amef wexe! Rigics H¥4 WISl FHIf T8 ?

5124 7 Tum Over
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11.(a) Consider a particle of energy E < Fy, moving from left to right, towards a step

potential of height Vo represented by the equations.
V=0 for —ee<x<0
V=V,for 0Sx<0eo

(i) Write the Schrodinger wave equation and its physically acceptable solution in
the two region.

(i) What is quantum mechanical tunneling?

T E < ¥, "oty q il I 7o Gifics @l Vo Twerri 7 RS
B @R aft fRrare Fd wR @i TER|

V=0 @MA —c0<x<0
V=V, @MT 0<x <00
() G o el o1 e (Sifereira arzeicatsn 76 wieetad & ¢T3
(i) ufEFs owAfeR & 2
TSTT E < V, it 9qT $U1 TSeT V, ST WY step potential AT ¥ < e
%?WEISteppotenﬁalﬁﬁwﬂmﬂﬂﬁﬁﬂﬁF@7

V=0 for —ec<x<0
V=V,for 0<x<e0

(i) Schrodinger @' wave equation &R IHT. HfebId e Faem= O g3
ST WIoga |

(ii) Quantum mechanics AT tunneling & &I ?

(b) Determine the probability of finding a particle of mass “m” between x =0 to x = ;L_O

if the particle is described by the normalised wave function

v, (x)= % sin nTn'x for 0 < x<L and is in the n=3 state.

L
L
0<x<L-G9 Gl x=0 @ x=ﬁ-ﬂaﬂm}?ﬁ°nﬂnﬁiﬁﬂ@ﬁmﬁ=fﬂwamﬂﬁwtﬁ

G m OEE N R ARG G SAH-aA y/,,(x)=1’% sin 22% RicA

n =3 SIZE AP OO ?
UJer “m” mass WUB FUAE x=0 TR x:% W UrSH | P RTaEy
EI'THB"R“II afe @ duells normalised  wave @ EE I

i;/n(x)=\/? sin n:_rf for0<x</l n=3 slatec |

=4

3

6+2
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[ fwdaa=a
st = AR e

UNIVERSITY OF NORTH BENGAL
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 SECI1B.
The candidates are required to answer any one from fwo courses.
Candidates should mention it clearly on the Answer Book.

SECI1A
COMPUTATIONAL PHYSICS

GROUP-A
et
TE-B
I Answer any four questions from the following: 3x4=12
fefEiie @-ia slafs &ivea Tag wies
T ARICT TIAEGH] SR A —

(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.

@3 S 10 m SHo! (A 2o 2711 I 9 =i Fam B 74 yzrea afewst A

49 flowchart (941 341
TSer 99 10 m B IAgae Bife™® | W g oftr ot iy ke 1+
Ar=fife sACEod! ARl JarE |iad a9 |

(b) ‘Write an algorithm to calculate ” P..
" P -« [ foefa 30 algorithm 6 91
" P, BT A T T Fer oy |

(¢) Discuss three rules of defining a correct FORTRAN variable.
@6 faem FORTRAN weraif+ sigenifiie ge@ig foras foafo siasai 2.
BIERM 7R ot uRaifie 1 div fres sawe TR

5123 |
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(d) }Nritc a FORTRAN program to input “All Day | Dream About Sports” and print
its abbreviation.

“All Day I Dream About Sports” #11zAfc FORTRAN program-a input 34
(MG 74 8 print 73 (7l |

“All Day 1 Dream About Sports” g9qe el &t BIEH FuH AETEN ¥
THSH! W A BIEER |

(¢) What is the “Preamble” in LaTeX file?
LaTeX ﬂ‘ﬁ“ﬁﬂ“[’mamhle”ﬁ??

LaTeX WISe™I “Preamble” ¥ & &) ?

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

ffeRe ool ot & GNU plot-947 BReefit @1 2z = x* + YA @RI x =1
AT +1 OR y=—] QT +1 GR I THHI 7G|

E z=x"+y* @18 x=-13RF +I3 y=-1 3R +1 WWW
HIMT &P AT GNU e el o |

GROUP-B
frop-4

-9
Answer any four questions from the following
frfeiie -t b1af6 eivw Sea wie
1 ARTST TIFTEEH! SR oG

2. (a) Write down the syntax of nested Do loop in FORTRAN.
FORTRAN program-4 ‘nested Do loop’-9d syntax f 21

HIXHAT e gD Rircaad o |

(b) Write a FORTRAN program to find the product of two 3x3 matrices using
nested Do loop.

“Nested Do loop’ 942/ ¥t @36 3x3 WifiF-u7 @4Fe @@ F99- FORTRAN
(el =)

RES FOUDI TAM T G 3x3 RIS TOF U TS BIER W
o |

6x4 =24

2



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

3.

4. (a)

(b)

6. (a)

5123

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

{3t 2w afmEia Qe fd s algorithm @3 FORTRAN @atisfs @2

gf; HEATH! ANTHS T ST AN TIET b AR T w1 v

f=2+4"4+6"+8+ - +100'

Why LaTeX is heavily used to write scientific documents and research papers?
i 7R @3k siTaEion @R &) LaTeX (@ 39 J5S 2

%E;xﬁﬂawﬁﬁwmﬁ?mma@ﬂmmm
2

Write the LaTeX statements to create the following matrix equation.

s it iead toR 391 & LaTeX G000 @12

"1 [ cos@ sin@ 0fx
y'|=|-sinf cos® 0fy

_z'_ | 0 0 1 z]
1 wrfee FeRoT gorr 7 LaTeX ReH<es ofd —
[x] [cos@ sind O x]

YV |=|-sin@ cosé 0|y
4 0 0 If: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.

@& 1% ‘Ohms.dat’-4 ‘current’ 9 ‘voltage’-93 &) data-93 7> B8 F(= | TF
IS least square fitting 2&fore i TR Fecadl WiHdE @ GNU plot-a
(2ijeTa (@9 | OGB! @ FER) AR G fo @ fbrEs AR e ek @ @I
T eferg TUEY A e, @baba M a3t key 141

UFeT T ‘Ohms.dat’ A7 ‘BT ¥ “Aiecal B I SETHI G RHE® B |
GRS SRR WA TR T Y@ STETd least square fitting BT fafi
GNU @i $18 SEER|| SUgm 3l oacen, wiedl Mid I MwHewd!
qrfvee afed fibe TRY®T ETH! WY et e TN |

Write the general form of IF-THEN-ELSE statement,
AF-THEN-ELSE statement-fBd w4 sij«(af i
[F-THEN-ELSI. efeedm) Qmred @Y ok |

Turn Over
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(b) Using a Subroutine, calculate the sum of the following series up to n=10.

8. (a)

(b)

5129

Ll n
S

aoo 1!

X -%
; i . e —e
Use this subroutine to calculate sinhx =

of 0.1.
‘Subroutine’ IZR T4 it eins AREID s FdT F1

e’ =i£— ;[n=10“’f‘f@]

n
n!

for x=—1 to +1 in increments

©& subroutine IIT I sinhx = > ‘2‘-’ AR T x=~-1 QF r=+1
@& 0.1 e fAfa

Subroutine YT R, n=10 T = SRIeHT AR TUET TR |
s SE
=) :

n=0 M

0.1 & & x=—1 g +17 afr sinhx=ex_;x
AT TR |

AT T Subroutine

A cannon shell is fired with an initial speed ¥, and angle 8 relative to horizon.

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

T I GHICS, ¥, @2 @iot @2 i AT 6 @it oot 2911 @ e
5fS?18 GNU plot- AR &= 93 code @41

U ARl Giddg ARG R ¥, 3 R e o 6P TR BRR
ﬂﬁqﬁm@aﬁruﬁwﬁGNUplotm@mwnﬁauﬁEém

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

s fafi2 e Rvera e e fider algorithm 6 =131
fezgu®r aremm @ fwir RTEwDT ATHS TV T Fer ARy o |
Write an algorithm to compute x!.

x! forefam algorithm 16 el

Xt gt fafeq aem AR ona |
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GROUP-C
Reia-t
TqHE-TT

Answer any fwo questions from the following
FsfeRe @@ 70 aviw Seavie
G gEAeT UTTEOD! IR o

9. (a) Write down specific LaTeX commands to do the following tasks:

Write text in colour.

(i)  Write text in italics.

(i1) Write text in italics.

(i) Write text in italics.

(il)) Write roman style text within equation environment.
RS task-ofF 93 A2 LaTeX command-¢f& @2

Write text in colour.

(i) Write roman style text within equation environment.

= orfes T Q99 LaTeX MvEs oF —

Write text in colour.

(iii) Write roman style text within equation environment.

(b) Write a LaTeX code to generate a table given below.

farsa GRer® todt F919 LaTeX code 5 @1
qa fague! arferer gaem 7 LaTeX &S 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 34335
400 191 3.924
| siope | 043038

Table | shows data for Force vs. Position lor Hooke's law experiment.

(Bfaa- | - 44 eayafo o ys. WAzl |ooke's law SFHICE 219 |

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

(b)

11.(a)

(b)

12.(a)

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.

@ <3 TR wE-RATEE elwe SFe o6 3 el R (standard deviation)
ffa T T algorithm 9K flowchart (<141

wa RNy et Remifews yr e SPEed! Ak X AP e o

T+ B Y oFg Y vaE |y 999 |

Following the algorithm / flowchart write down a FORTRAN program.
% algorithm / flowchart 9214 30 @6 FORTRAN (2N 141

P R/ vare WfRE gearee BidvE UM o |

A Fibonacci sequence is defined as follows:
frafeie et 936 Fibonacci-% Rige 341 T —

The first term and the second term of the sequence are 0 and l_respective[y. 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.

oE TRATFTR @i @ S o 7 21 T 043 1 | PO S @ BIF SRS
omaf ¥ i (oA T IS RS 2l 5 B #<S! YOI ATT 9T 2
RN (0 AT 05 (el 2o —

0,1,1,2,3,5,8, 13,21,34,55, 89, .....
& SR ATFCE 22 2001 “ived @torwe e $9917 93 Program 31
Fibonacci 3@ fFrargar TRaifta TRua! ©
gD Rl 3 ¥ QAW 3P FAW 0 T | | FIHAAT I X AHIDBDBT
JPES IHHD! ATTE G AHHE® YR TE6 | ATHAD! T AT &
0,1,1,2,3, 5 M3, M, 34,55, 89, .....
I 3rgeH dfeall 200 3HES U T WU o |

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

a%f5 WE 50 T TE-RE WeR| @ RI-REIHE 2l TR frequency distribution
4914 algorithm (=791

50 faeneffewsr wgae Rerifewnd T ReT sFswed maiy fAaver ww
¥ @ fafr o)

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

FORTRAN @@l Siie - 46 computer language-99 FIN 141 FORTRAN
“1ifty 2Ifas w4

BREF dT6d G g8 FHgex YTh] A1 o | FORTRAN e faRaR R |

G

1+l
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(b)

(©)

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

a6 A 1 Rt Rewrs fRefe i 0 BT 938 FORTRAN program @

aIE W PR I W v a1 v wen 8@ f e Rk erem
UNITH oa |

A particle at rest starts moving with acceleration . The distance travelled by the
particle at time 1 is given by the formula S=-£-a!1. The velocity is given by

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

TR g @t Dt 0 Tt 0 5e1CS % | B ¢ S it HEeaE o
S =%arI | FNBA G v=ar | ‘@’ @R 1’ read I @R 7, ‘0’ @R ' print F4414
FORTRAN program (=131

JRTHAT P! BUD! TRIGRIA a HT T A6 | ( GHIAT HUQ AT TR
R S=Lar’’ g R 1 I v=ar gR R B| a ¥ TR
A BREE WIH I 1, a X v B

(d) Mention any two library Functions in FORTRAN. What is the maximum length

allowed to defining a variable in FORTRAN?

FORTRAN-¢ @-F 6 2@ Function ®& 91 FORTRAN-& @3fS variable
@ REITS T T T ol 39 7

BREFA G G TPl THRIES Sookd TR| BREHEA W) G T
Il feguat siaas owars @ & 2

SEC1B
ELECTRICAL CIRCUITS AND NETWORK SKILLS

GROUP-A
ez
-5
Answer any four questions from the following:
frafeifee @-coi o1l 2 Tad wie:
Pl URATT JEABHDH] IR o —

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

e @3z A @i g ~idaef & i
e ¥ wfhe dav dg @ fraes oo ?

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

5123

@b (< <N @ 7 9 afbd wleon F) 9
e LCR e Q-gihex ) @ 8 ? Wil @ qeis ?

2+3
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(c)

(d)

(M

()

5123

Prove that average power consumption in purc inductor is zero when A.C

voltage is applied.
mmmaﬁﬁmﬁwmmmﬂﬂww@mmmwm
0! ¥ |
mmmw@ﬁmmﬁmwm@ﬂﬁ?mﬁm
R

What is the utility of earthing of any power system?
Tt FIEsw iR 19 el (PR ?
B ufy R Ricewa! s SuAfiar & & ?

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

5 50 Hz 21083 5108 3R 4 pole R caibeae 16 770 2 faefir e
50 Hz faa=drar amgffar 4 dier wue Arevad! Tfa B §79,7

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

G <708 s (1l 7 (i T PG (6-+ j8)C2 e refics ey 1
TR W B R 7 (6+/8)Q WRNED W Wfhed! TS T
oS |

What do you mean by ‘form factor’ of an A.C waveform?

A.C STTE ‘TIPHs i Fe10s 5 @ 2
A.C. TETH "BRE WTGER H~Tdl & qfers ?

GROUP-B
fRetal-2
-9
Answer any four questions from the following
Fmfaride @@ 51Ff6 elvia Tea we
§1 ARG TEFEwd] I A

What is an electrical crimp? What are the benefits of crimping over soldering or
wire wrapping”?
tatfem fo T y Gitrsifac a1 aifeier AR feererm e &

fasgd fag rar & ol 2 WeeRe a1 aR <Rew il fsfoser @
T U ?

Write shorl notes on:
(1) Surge proteclor
(i) Blue print.

fxd =24

2+4

3+3
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<R Bl (=as
(i) Surge =i
(i) &5
Bier fewf ore:
(i) WSl UedeR
(ii) = W=

4. (a) Differentiate between voltmeter and ammeter. 4

(SFBfBE @ St W stidmef @)
AreeHiex ¥ tfier dgar f=ear |

(b) A galvanometer of internal resistance 5Q has range 2 amps. In order to convert 2
it into an ammeter of range 10 amps, how much shunt resistance is required?

2 IR @3 5Q el @Y [fE a3l sEsiiiEteeE 10 SifRE-aF
SINTGIE #fi=fEs Trs M6 @iy T 2w 9

ARG FRRIE 5Q WP ATHFIMEIS! TRRT 2 amps O | T0AE <RI
10 amps &Y UfiexAT SurdRer T, Bt e iRy sravae © ?

5. Explain what is Fermi level? How does a Barrier field appear across a P-N 2+2+(1+1)
Junction diode? What is the forbidden energy gap? How does it occur?

Fff Eres &, A F91 P-N G SRS [FOI Barrier field sifée = ¢
Forbidden Energy Gap & ? it «fb tod 21 2

i W R D 8 ARl R P-N G SRed AikaR e ey
<9Ie ? g Suf R @ & ? 3 T S §9 ?

6. (a) With neat sketches explain the principle of operation of a single phase induction 3
motor.

% B v S (I6Es SRS ooz 3 91
AHT Td AT UHel TR IR Alexd! G=Hom B RIgra arar 11|

(b) Briefly mention the differences between single phase and three phase motors. 3

70t (zren @ fomt v (b e e efa e fige a9
el T ¥ A9 TRT HIeE® dradl aes 9t we Seod TR |

L Using a diagram describe the working principle of A. C generator. 6

A. C (SAIE0Ea SR fba Iz 3 341
@A TR TR A, C. WRexd! o Rigr aoie TR |

8. List and explain the essential qualities of a protective relay. 6

@36 (26 fatera o) elmaa el 3o 41
GReMeAD Reid! smawded TorEnd! H! X A TR |

Turn Over
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GROUP-C
faeta-of
-

Answer any fwo questions from the following
iR - i e SR S
7Y gaer yETERd! ST o

ith di . What is the
9. (a) Discuss the working principle of an ideal transformer with diagram

purpose of using iron core in a transformer?

maﬁmﬁmﬁmwmﬁamﬂwmﬁwm
RSP

@ omed srawier e Rugrers e SR weed el
STRIGHRAT GAFHT DR AT T 927 & 2

(b) 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.

G S Brsfitaa Turns ratio 8:1 4R AR SGWRAR 3A T4 e fed eltew
240V. (e SfSeerz ¢ el ereon [ 741

TSeT AEY ETRIEHRE e S 8:148 ¥ 240V ALIMfT e wreifiE FRE
3A §9 | WP Hieew X dve UL TR

(c) Explain the term ‘slip’ in induction motor.
HEEH (WHEA “Slip” 6700 91 @1 2
Foaa A Ry wEd) A TR

GER AR EEER

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

oG AN 5Q AN foog fren Sfeeieza 9 5 2@, &Mt @ik *R°-99 TN

g 2
acie! Afdbenr, ssznﬁﬁwaﬁ??ﬁi{,ﬂnﬁw‘wm’rmwml
&
<50
10 15Q
40 R
A
B
10V 20

5123

12x2 =24
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(b) What are the differences between

| , star and delta connection?
BRI R (&P SRTIEe e *llfFfe g w1 )

m?éﬁrmmﬂaﬁ;‘mm?

(c) How can a multimeter be used to test a diode?

11.(a) Ca

TR 6 Searers freia «1 2 o9 7
mqﬁaﬁwﬁqﬁdﬁamgmﬁm ,

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

aFf f[om AP (SIDE-G3 Tel) rms T 8 51T T el 541
& WIETHEST HRWS! F rms 3 3iNGa | ToFT T2 |

(b) A coil has resistance of 4Q and an inductance of 9.55 mH. Calculate

(c)

12.(a)

(b)

5123

i) React + :
(5()} Hz Sup;l;;?’ (i) The impedance, (iii) The current taken from 240V;

tﬂﬁfﬁ PG @Jﬁ 4Q @ | 9.55 mH fakiRe Reaaf R $3-= Reactance,
impedance I3 SfER &R T4 240V @3 50 Hz B 02 T& |

ST IS B GRR 4Q ¥ Freqesd 9.5 mH B TR R (i) W
(if) FfETEIT R (iii) 240V X 50 Hz amqffare fgwa =< |

Draw the Phasor diagram of a series L-R circuit connected across a sinusoidal
supply.

T FBTAGIET FARRNTEA HC% (EA I IS L-R I9A1 &0 Phasor o o7& F1

AIETHIESA SYRIAT STTS! sEer L-R Wifcs Bor Y e |

Define active power, reactive power and apparent power.
g !, alfofiFaria FTel € |iPie Fo! Pyl 4
Active power, reactive power ¥ apparent power qfRTRT TR |

Write short notes on:

(i) Half wave rectification
(i) Real, imaginary and complex power components of AC sources.

:fire Dt (o4
() o bR
(i) < B A, BT @72 foe & SAMTTRI
forerr Bre) fewdhl o —

(i) aref TR GER
(ii) T @ real, imaginary ¥ complex power BEHTS |

—X

24+2+2

3+3



