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Instructions to the candidates :

1. s@rm-qaﬁgﬁriﬂaméwmﬂmaqﬁaﬁ‘%l

This question paper consists of three questions and all questions are compulsory.

2 W YT 319 Uk UA- 3lhd & |

Marks for each question have been indicated on the right hand margin.

3. WIS — 1 Hohls AR fencd 18 8 | 39wl § il faesea femmn 2
There is no internal choice in Question No. 1, remaining questions carry internal

choice. _
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The first question is of very short-answer type consisting of 15 compulsory
questions Each one is to be answered in one or two lines. Question No. 2 is short
answer type, word limit is 100. Question No. 3 is long answer/Essay type, word
limit is 300.

5. Glet‘w‘eﬂm‘q‘lﬂﬁ%,mmﬁ#aﬁl

Wherever word limit has been given, it must be followed to.

6. SH-TA % AT & A F IR FAGER § | T 5 F Rt wmit F s
FIFER w9 & FgER fod aun 3% o o awe S s g |

Question should be answered exactly in the order same as mentioned in the
question paper. Answer to the various parts of the same question should be
written together compulsorily and no answer of the other question should be
inserted between them.

7. 3G et ww H fft s i qearerss e g 3R @, ?hm%%-—cﬂw
JTHT 7 | TSR TR ! ARG T SR |

In case there is any error of factual nature or printing, then out of the Hindi and
English versions of the question, the English version will be treated as standard.

1. TeafeRen seis @Y ol we 1 Sot u a @ iRed) 3 AR 15x4 =60

Give answer of the following questions in one or two lines :
(A) aniférs St — gan ey ffkad |
Write Relativistic energy-momentum relation.
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Han G Fram w1 %o ety |

State the law of conservation of momentum.

iR o % T arftentor fafiad |

Write down the equation for partition function.

e o fafertor i folay |

Write the Planck’s radiation formula.

gt <t AT fugra foRad |

Write Heisenberg’s uncertainty principle.

LU R Corc i - e

What is wave packet ?

A0S SN-Turieh % Tord wfietor fafad |

Write the equation of Lande’s g-factor.

g afd fFe a8 ? T faRed |

What is mass defect ? Write equation.

1. GUET 2. QUi 3. SRS R 7
What are 1. Isobars, 2. Isotones 3. Isotopes ?
Wei, =g N AT T HoeHh oF |

Give the quark composition of proton, neutron and muons.

(K) T SRga i HRR |

@L

Define electron affinity.

el yaes = g 2

What are feedback amplifiers ?
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(M) T ST Shers hl AT St @ ?

What is zero point energy of harmonic oscillator ?

() 1 8ot S T v e 4.2 102 S 5 R s
gferer it muEr AR |

Calculate the magnitude of the Fermi wave vector for 4.2 x 10%! electrons
confined in a box of volume 1 cm?.

(0) T Frm ! afonfa HfR |
Define Bragg’s law.

2. mﬁﬁwmmﬁ%aﬁt%ﬁlmmml'MMaﬁm
- 10x8 =80

Write the answer of any ten questions from the following. Each answer should be
limited upto 100 words.

(A) TR~ <1 gAY forearor gt sma HifRe |

Derive the Lorentz time dilation equatibn.

(B) TF WA N9 A= At T it o wred sl 2 | 3f 59 g € om
Fifeer (HieR) ATl S u=cT—%(v_=3?TUTﬁF5W, a = g8 qicT
mmczmﬁ)@,amwmcvacpﬁmﬁﬁm

One mole of gas obeys van der Waal’s equation of state, If its molar internal
energy is given by u = cT — % (in which v is the molar volume, a is van der

Waal’s const. and ¢ is constant). Calculate the molar heat capacities C,andC,.
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(©) sIrfEama & figr %1 sRm wd g fag fRd T fves § geegi &
T Afa TE g 8 |

Using uncertainty principle, prove that electrons have non-existance in
nucleus.

(D) & Wade formen wer s fovm o A, 1000 B | 5F% £, =50 B, aen
f, = 50 kHz ® | 3§ 5% FFEw omifva e ww, @ £, 9 £, Y ToE
HIfR |
An amplifier has mid band voltage gain (A, _)) of 1000 with f; = 50 H, and
f,, = 50 kHz. If 5% feedback is applied, then calculate gain in f; and f; with
feedback.

(B) afg & Wrsvrt wepre 4o R qireed A, = 8 nm AT A, = 110 nm 1 H&
1 |ag T AR 51 S R, A I W) 3o Faeh) tftrepan o
HAN: 11.390 6V AT 7.154 eV R |
(1) AT T <t or Hifsw |
(@) €14 %1 SR BeH, ggelt 3T, dgell atteed i o il |
When two ultraviolet wavelengths A, =8 nm and A, = 110 nm falls on a

lead surface, they produce photoeléctrons with maximum energies

11.390 eV and 7.154 eV respectively.

(a) Estimate the numerical value of Planck’s constant.

‘(b) Calculate the work function, threshold frequency and threshold
C e wavelength of lead.

(F) firg AR & x29 ° aln T HieE a3 9F § o1 IKE | g
21 ’

Prove that wave packet’s width in x-space is narrow than its width in
p-space.
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(G) fag iR B aRecrl TToT % TS HIH Bl AT T A &
Ucheh TSI % ITTEAT H1 SIohT BT 8 | |

Prove that the volume of unit cell of inverse lattice is inverse of volume of
unit cell in normal lattice.

@) firg SRA 5 39 srdarem § wf o afia st sraue & 76 o fe
AR |

Prove that in an intrinsic semiconductor, the Fermi level is present at the
centre of the forbidden energy gap.

M (@ t=0°C " R fFdh aned Hw F v A F o gwandta For &g
i Wbl e B o hiR, Sl e J aiedd V3 1oy, /|

For a mole of Ideal gas at t = 0 °C, calculate the work done W in
joules in an isothermal expansion from V; to 10 V,, volume.

(b) IEEISTE TS Weeu 3 arTed MW (= 0 °C) H AR 10 V, 7%
=1 7 g % fm o B o AR |
For an Ideal gas initially at t; = 0-°C, find the final temp t; in 0 °C,
when the volume is expanded to 10 V,, reversibly and adiabatically.

(@) e ffrm afies 1 wa: frgre T & s wwi F g g, @ i
# fRr o St 3 % it orn HIRA | a9 38 S BT g S % A
G AT | ‘
@B FTrasT feror M ; it fisr= 1.2 x 10713 A3 cm)

Assume a uranium nucleus breaks up spontaneously into two roughly equal
parts.

Estimate the reduction in electrostatic energy of the nuclei. What is the
relationship of this to the total energy ?

(Assume uniform charge distribution ; nuclear radius = 1.2 x 1013 A3 ¢m)
M-SFS-11-2017 (03)
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(K) FrtferRae <6t samean we @ € ufewal # Hifvd

Explain the following in one or two lines : .
(a) TEAIE

Raman effect
(b) THER Y91

Ramsauer effect
¢y T faarA

Pair annihilation
(@) HB I

Faradz_iy effect
(e) UNTEA~o% YIE

Paschen back effect

(L) TR-graehed Hl AT g4 SOR g il oE1 SR |

By explaining Diamagnetism deduce Larmer frequency.

3. Frafafed 3 @ fasdi 7 vl & s e | v 3o o 300 T3 <61 i

RSl

3Ix20 =60

Write answer of any three questions. Each answer should be limited upto

300 words :

C(A) @ T v # fm o % ol St 3w ae w3 o I
HivE | Bifede wew ¥ e 3o SmdEw e | o9 @ §

FqyEar < fea=n AT |

" Determine the energy Eigen value and Eigen function for a particle in one

dimensional box. Generalize it for three dimensional box.
Discuss about the degeneracy of energy levels.

- (B) 9 g TS % YR W AREAA frgve = qagmsy |

Explain the nuclear Fission on the basis of liquid drop model.
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(©) (a) T T B a9 T, 7 A V, YA T, T 30 V, F ufafia

Tepam e | gois for ot A wRadd As=C, i %ﬂun.vvzma
B2 |

Orie mole of an ideal gas is carried from temperature T, and molar

volume V| to T, and V,, respectively. Show that the change in enfropy.

=C, In E-{- Rlnﬁ
T, V)

(b) 3TEY 9 Y TEIS TER (P,V,) ¥ (P,V,) 741 GwgEia &9 4 grfifea
% (P,V,) T @M1 911 @ | 3d ¥ o ! fRR A™a v, WP, 7

seE s e | feesd e e ew@ n=1-7v [V—l) [—m—l]% |

An ideal gas is expanded adiabatically from (P,V,) to (P,V,). This
is compressed isobarically to (P, V). Finally the pressure is increased

to P, at constant volume V,. Show that the efficiency of the cycle is
Vs Py C
=1-y|=2~1||=1-1]| where y= =P
b ! [Vl J [Pz ) LAres

(D) TR F IS SR, Scals @ wuesh foern 3 Amifea ufty s med
aet 39 faenaAl § gox aftey ot 79133 |
Draw the labelled circuit diagrams of transistor in common base, common

emitter and common collector configurations and draw their corresponding
equivalent circuits.
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