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Not_e / T

(i) . Attempt all questions. Questions No. 1 is of 10 marks has 5 sub-questions with answers not
exceeding half page. Question Nos. 2 to 5 are of 6 marks each have two sub-questions each, namely
compulsory (a) question and (b) question with internal choice.
T JvT BV &1 G W= 1 @ 10 3 & T 9G0P 5 GT-y¥) & gov A yo & ey §
78T 37 &/ 7ET W 2 W 5 B 31-3) OV ¥ 6 I @ & e (a) 97977 I & aor
(b) TT—5%7 & STARF 3wy &/ '

(ii) Write your roll number on question paper before start writing answers of questions.

ge @ GO forae ¥ qd §I-F Uv Wel TV Havd [y
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PART-A/ 9T — & [5x2=10]
Define loop and nodal points in an electrical network.
fordy fagga aRuer 4 T 7 Fiea fag @1 ol i |
What is the importance of a bleeder resistor in a rectifier circuit using LC
fitter? .
LC fheex gad faedrl uRuer 3 s1d) ufek & wew@ 3 Jasd |
How non-linear distortion and noise is reduced 'by negative feedback?
FUIcAh QAMIY & §RT 3RRead fawuer 71 39 wR 59 UeR &4 81
&?
Write the circuit condition for self-excited oscillation.
e Sford Qe @ forg wfdeer forfg |
Explain, why an ordinary junct_ion transistor is called bipolar?

wwm,ﬁgﬁr;ﬁwaﬁaﬁmﬁ?ml
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PART-B/ 411 — ¥

2z )/ What is four terminal network? Define h-parameters and obtain the

4954394

4954394

4954394
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(a)

(b)

equations for input and output impedances.

IR <fiFa W @@ g 27 h—mﬁuﬁmﬁaaﬁﬁqqﬁﬁmﬁa
fortw aftvammell & forg wdieReT o< Hifsm |

State maximum power transfer theorem and derive the expression for the

maximum power transferred to the load by a generator.
ST T IR T BT B AR T R S @ e @
e wfd GeRoT &l Eold Ged~1 DI |
OR/ 3Jdr
Determine the donor concentration in N-germanium if its resistivity is

0.015 Q-m and pe = 6.36 m%/V-s. For the same resistivity of P-germanium,

~ estimate the concentration of acceptors impurity s = 0.17 m%/V-s.’

N-orifd & <@ wrsar o PR Ay Swel gk
0.015 Q-m & AT pe = 6.36 m¥V-s & | TAM YRREGAT & P—SRATH
& fIT g T Ay B Higel IMHT IR, pn=0.17 HP/Flee HDHUS |
With the help of a suitable diagram explain the working of a bridge rectifier
having a shunt capacitor filter. '
SR uRyer R @GR | vie @IRaT fheex gaw e R #
HRIYCICA FHATEY |

Draw waveforms for the voltages at the input and output of filter with input
alternating mains voltage. Derive the formula of Ripple factor for this filter.
geaTadi—3 e dieear @ o fheey @ @ 9 uwEq dieedl a¥T 3R
915U | 39 fhoex @ forg Sffe uiies &1 g G~ B |

OR / 3ar

In common-emitter configuration, a transistor has the following parameters
hic = 2.4 kQ, hre = 1.5 X 10, hee = 55, hoe = 50 X 10 p siemens, Rs = 1 kQ,
Ry = 2 kQ. Determine the current gain, voltage gain, input impedance and
output impedance.

TS Seavie 7 ¥ gitrer @ wrad 3 § -

hie= 2.4 kKQ, hre = 1.5 X 10, hg = 55, hoe = 50 X 10°® HIEPITSH, Rs = 1kQ
oI Ry = 2 kQ oIRT &M, diecar @y, e ufderr g e gftarr s
PIFAT |
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(b)

‘(ﬁ&*)‘

Define different bias stability factqg_ Determine the temperature stability
factor for fixed bias and self or emi% bias in transistor amplifier circuit.
fiftrr s wefiied (Ui BT ARG BRI | EiRey saee aRuer 3
P ar @ AR A1 Soeie S B g iy R e
@ O BT | )
What are cascade amplifier? Give circuit diagram of direct coupled
amplifier. |
WO yae @ar 87 yeaer gRad gaeie b1 aRuer R g |

OR/ SMEIT
An amplifier with voltage gain SOQ;pxoduces 11% distortion. What should
be the feedback ratio of the networ]%ﬂnnected so that distortion reduces to

1%? gp
wsoomaﬂwwm%ﬁ%ﬁvwwmﬁlma%

anr A AR e BT g e g @91 =ity e feaor
TEER 1% I8 SI?

" Prove that for sustained oscillations in a RC-phase shift oscillator, hs = 56,

where the symbol has its usual meaning.
mwﬁswmmﬁw@amﬁﬁﬁﬁaﬁa}mhkﬁé
TRl Wit b1 AT 3ef 7 | g)

“In an oscillator, there is output wi@ut input signal.” Is it against energy

conservation? Lﬂ’

zﬁﬁﬂﬁﬁmﬁa‘eﬁmﬁﬁiﬁﬁﬂqmmiﬁm%l T TS il
e fugia @& faulka 87
OR / 3dr

__—~ Prove the following Boolean identities -

2170-11

) AC+ABC=AC+BC
(i) AB+AC=(A+C)(A+B~)
frer et TR P R AR —
(1) AC+ABC=AC+BC
(i) AB+AC=A+C)(A+B)

(3]

K]

(3]
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[Also Common with subsidiary paper of B.Sc. (Hons.) Part-II] g
(Three Year Scheme of 10+2+3 Pattern) : a
PHYSICS-II »
(Mathematical Physics & Special Theory of Relativity)
' Paper-11 h
Time Allowed: Three Hours | Maximym Marks: 2
|9T: 3 He arferarad AP 33
Note: q=r:
(i) Attempt all questions. Question No. 1 has 9 marks and has 6 parts with answers not exceeding half

page of each question. Question Nos. 2 to 5 is of 6 marks each, each have two parts, namely
compulsory (a) part and (b) part with internal choice. ;
T goT Bve &) FOT FEr 1 B 9 5F & T TP HAF 6 9T F IV HE g § AT H
& 39 &) v wewm 2 @ 5 g 6 b F Fi—a 9T & e (a) FT HAA7H & T (b)
5T 7 SINe fdBed &/ |

(ii) Write your roll number on question paper before start writing answers of questions.

gl @ G forge @ qd gea—0F 9% O 7Y $aey ford |

1. /@ What is meant by curvilinear co-ordinate system? [1v4]
I & e 9 | @ A 27 , |
/(b) What do you mean by mixed tensor? [1¥3]
fafdra ufeer frd @ea 87
J;)/FW hat is the maximum value of Compton wavelength shift? [1v4]
Hirqe qureed favenus &1 affedd A9 @1 27
\(d)/Write Legendre differential equation. ' [1v5]
EERRCEC L CauB R
(e) What is a singular point in a polynomial equation? [12]
ague W R fivg ¥ T A 2 |
O " Write Helmholtz eqaation ih cylindrical cplordinates. (1]
Joria Frdeiet # seriees wHdRE fifay |
2170-11 1
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§)\0-gron—

() ) Find the ¢xpression of div A in ofthogonal curvilinear co-ordinate system. 131
, S am Y Pduist § div A 31 @ive S @R |
(b) nyXind expression for Laplacian of a scalar function in orthogonal curvilinear '3
L/ co-ordinate system and represent it in cylindrical co-ordinate system. [3]

aﬁmw%@ﬁéﬁﬁﬁﬁ%aﬁwwzﬁmiﬁmm
S PG vd 9 I Frdeiet ¥ T DR
§ OR / 3erdr

(9/ For orthbgonal curvilinear ' co-ordinates (u;, uz, us), prove that

2054736

J (_"LZ,{ ) h; h, h3 and find its values in cyhndncal and spherical co-

Uj,Uz’ug

3]

- ordiphate systems.

/ Wiﬁfﬁ{f‘mﬁ(;huz,m)a\?m%ma;
J(Z2E) =hyhy by & TEHT A N T dor Préeret ¥

" g uy,uz U3
N /
el S|
3. r('? (a) '/Ftﬁd transformation equations of four momentum. 5 [3]
fg il?jﬁiﬁ T B HUIRYT TGN B ST BT |
e In a nloving frame of reference, mass of a body is increased by 20% of its '
original mass. Then find the velocity of frame of reference. [3]
RSZRIGHICICE S ﬁa‘@fﬁv@'%wﬁzo%ﬁq@@rwﬁ‘r%m
T BT XM T aﬂﬁm | ‘!
OR / 3eqan
(b)  Prove that relation E2? = p?c?+ m2c* is invariant in Lorentz
transformation. 7 ' [3]
%W%E2=p2c2+mgc4mmwﬁmm
@) 8 s
N
4. i;}‘ (a) Generate Rodrigues’s formula and with the help of it find the values of
g Po(x), P1(x) and Py(x). S [3]
N g™ A BN Fea=T BT T $HS HERAT ¥ Po(x), Pi(x) and Pa(x)
1AM ST DIY |
(b), /Prove the following orthogonalify relation for Hermits Polynomial. [3]
\// ) | q .
/ Iexp (— xz)H n (x)Hm (x)dx =0Owhen m+n=2"[0 -\/;Whenm=n
EXAISC 9gUS @ [T aliftae U BT g B |
Iexp (- xz)Hn(x)Hm (x)dx =0s@ m+n=2"n vVnwem=n

2170-11 2
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OR / 3feqar o

¢c(b) Find generating function of Laguerre Polynomial.
ap)

N AW IgUS P IgWd o T BT |
ﬁi Write diffusion equation and solve it for heat conduction in thin rectangular
(e
N/ plate.
memﬁqﬂﬁwﬁfﬁ i1 =T @ frg
Bl DITY | |

(b) __—Find solution of Laplace eq" in two dimensional Cartesian co-ordinates.

@ﬁ?ﬁﬁaﬂ?ﬁnﬁéﬂﬁﬁﬁmﬂﬂﬁmﬁﬁmaﬂ’ "
OR / 3qar \

b) Find solution of Laplace eq" in Spherical co-ordinates.

Wﬁﬁnﬁﬁwmmmmaﬁml
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PHYSICS-I
(Thermodynamics & Statistical Physics)
Time Allowed: Three Hours , Maximum Marks: 33
THE: 3 S Ffrpay 3iF: 33

Note/ T T

(i) Attempt all questions. Question No. 1 has 9 marks and has 6 parts with answer not
exceeding half page of each question. Question No. 2 to 5 of 6 marks each, have two

parts each, namely compulsory (a) part and (b) part with internal choice.

Wmmmﬁlmmrﬁgwﬁmmmamﬁmmw
& oarer ¥ 78 29 &/ yvy W 2 9.5 §AF 6 dF B §—aF T & [or7H (a) 4T
Ffyaret & aer (b) 9T  ilRE 3FeT &/ |

(ii) Write your roll number on question paper before start writing answers of questions.

ge) & o foras @ qd ge—97 U¥ R 79Y 5IeY ford |

1. (a)- Define second law of thermodynamics in terms of Clausius statement. (1]

TR & T @ U § SERE @ fd frm F) aReia AR

(b) What is the meaning of Chemical potential? [14]
Tt e | @@ v 87 ’

(c) What cio you mean by super fluidity? [1'4]
SR R ¥ 9 FT WHIAS &7

(d)  Define most probable speed. [1¥3]
IR TEAT AT B IR BT |

(e) Write the restrictions for the validity of classical mechanics. [1Y4]
R it 1 duar @ wfiat B iRy

® Define ortho and para hydrogen. [1v5)
ifelf 7 41 BrEST P WA |
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UNIT-1 / g&1e-1
What is partition function? Prove that the average energy of a molecule in
a system is - E=KT?2 a_af '(lnz)
Where the symbols have their usual meaning.
mwmmﬁvmﬁm%mﬁmaﬁaﬁwm
o=t B & — E—KT2 — (lnz)
el b B W o &
A Carnot engine working between 500K and 400K receives 2000 cal. heat
from the source in each cycle. Calculate -
(1) Heat rejected to the sink in each cycle.
(ii) The external work done by the engine in each cycle. |
(iii) The efficiency of the engine.

500K @1 400K MUl & w27 o1 &% are Uh HET g9 Afg TS
b H EAIT W 2000 DAY THT TSV BT & A7 TOMT B —
() T g% § R ¥ faaiia s=r o 3=

(i) IS g | IO g b1 TR 9=l B

o) (iii) S5 PI <&
Lon‘J OR / 311ar
}% Prove that -
o ﬁF&' W fF —
: aT Va .. aT\ __ -TPB
1) ﬁ)s =g W (5)5 =T

Where o and  are volume and pressure expansion coefficients respectively.

Gﬁﬂa@ﬁm T T4 9 YER TOTd B |

(a)

12545597«

(b)

2170-1

UNIT-II / s&13-11
How the substances are cooled by adiabatic demagnetization? Derive

formula for the fall of temperature of the substance due to adiabatic
demagnetization.

wEs RgEsT aR weRl B e TR dige R o 22 R
w&i%i@iﬂﬁ?ﬁlﬁa}mﬂrmﬁmﬁﬁa&mqﬁm
PRI |

The enthalpy of a gas before and after Joule-Tomson expansion is 80 and
120 calories respectively. If the enthalpy of the emerging liquid is 60
calories, then what percentage of the gas will be converted into liquid?
o 9 @ T Soi—<mas TERYl 9 Yd U9 uvErd $Hae: 809 120
Han ¥ afe ffa g 1wl 60 Belll B & 9 &1 faer wiera
T 59 H wUrIRa g7
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(b)

OR /3@

Explain the phenomena of transport in gases. On the basis of kinetic
theory of gases derive an expression for the thermal conductivity
coefficient.

I # T el o W P | 6 & T gl ®
YR W AT AADAT T[0T BT AT Fed~ Do |

UNIT-III / s&rg-111
Establish barometric equation on the basis of Maxwell-Boltzmann

Statistics.
Aeada—diecoriiy AiRAS! & YR W JYSE FHIGOT W B |
Calculate the temperature so that the relative probability of two states

having energy difference of 4.8 x 102'J, is €2
4.8x 10 ST SHoll R S &) W B GiRe miisdr 22 | ad P
AT B |

OR /3rar

‘Explain entropy and therrnodynamlc probability and establish relation between

them

Waﬁ?wﬁmwﬁwaﬁmwsﬁﬁwwﬁﬂaﬁﬁm

(a)

~ UNIT-IV / @8-IV

Derive Bose-Einstein distribution law. Hence calculate the partition
function.

T3S faawr Fas = BT Td HidaRT B @ oM
IS |
Classify the following particles according to Fermi-Dirac or Bose-Einstein
statistics -
o - particle, *He, Hz - molecule, e*, Li®* ion and Li’ jon.
qﬁf—f@ﬂmmaﬁmm%mﬁwmmmﬁw
P —
a—5vT, *He, Ho—31], e*, Li® A9 @I Li’™ g+

OR / 3qar

Assuming that free electrons in metals form fermi-gas, derive Richardson-

Duschman equation for thermionic emission.

ol ¥ o e 1 A Bl T $R €, I8 A §Y At e
3 forg Rasa—swi 9=y o= Sy |
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