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Please read each of the following instructions carefully before attempting questions.

IR oA ¥ gd Fafeied e & suar wayrgas ug |

1.

This question paper contains ten questions in five Sections. Attempt one question from each
Section.

U A U TSI H I UY § | TP WS § U UY HT IR Ifom |

Each questions carries equal marks. Marks are divided and indicated against each part of the
question. Write answer in legible handwriting.

G Ul & THM 3 § | U UY / U & fad 31 ITb I fau U g |

Write answers in legible handwriting.

Jqured ferarae o IR fofeu |

Each part of the question must be answered in sequence and in the same continuation.

U4 o HIT BT IR ST b H a1 S =1is ¥ |

Attempts of the questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank in
answer book must be clearly struck off.

Tl & IRI B TUHT HHMAR B ST | 3ifRrep $U I U T Ui & IR Bl 1t Ar=gelr & St
g 3 PleT =I5 T G | Wl BIS 7T Bl Hf gF 314al gy & YR Bl guid: HIe aIforg |

Use of log table is permitted.

N7 Cd & IUANT Bt STAM E |

Re-evaluation/ re-checking of answer book of the candidate is not allowed.

IHEaR B SIRYRAIHT BT YA / I: Sird BI A T8l § |
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SECTION-I

1. (a) State Kepler’s third law and prove it from Newtonian dynamics. 10

SR & I fAge &1 fqaor §fST 3R 58 =gea faar d
facy Hifaw |

(b) Arelativistic particle travels along the diameter of the earth. It crosses the 1
earth in a time 6 x 1072 sec in its own frame. An observer, located on
the earth, measures the same time to be 18 x 1072 sec. Find the speed of

the relativistic particle w.r.t. to the earth.

Tsh ATETRT HUT el & I & FIY-A1Y Toicl & | Ig el - 6 X
1072 Po & HAY H U< A H G & ofal § | J2f W &d wh
TddaTed 38 FHAT A 18 X 1072 sec. & ¥ H Hiehal § | gL & HeH
H 39 3MfERT &oT HT a1 A Hiaw |

2. (@) A spring gun fires a marble of mass M by using a spring and piston ina  1(Q

barrel as shown in Figure below:

] )
win Ok

Find the speed of the marble just as it loses the contact with the piston

neglecting the gravity and friction.
T T dgh T el A o AR T w39 T gT M
SSUATT & Teh HINA SRl & ot T &1 Aeifehd =T & gfar =r §

ASME-23B-PHY-I 2



] .
il Ok

S & AT T {9 TUECH § P ST dd Al T 31, Jcarehyor
3R Tdor Y 3987, A T AT R

(b) Explain briefly 10
(i) Coriolis force and centripetal force

(i1) Viscosity and Turbulence.

T H AT :

(i) FIRAfT T 3R AFRGT T
(ii) eameTar 3R fasirer

SECTION-II

3. (a) ProvethatCp — C, = —T (Z—Z)i (‘;—I:)T. 10

Ry BT B Cp—Cp = —T ("’—V)i (Z)..

aT) p \at
(b) Consider that internal energy of gas is given by 10
as>
U= TINE -

Here symbol has their usual meanings and « is a constant with suitable

) ) pS )
dimension. Calculate the value of 75 and comment whether a constant is

or not.

AT T B AT 7 ARE I U = 2 zary & aE ¥

V2NZ2
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TET HHATERT T AT 37 § 3R o YT WA F @y
T O+ § | ’;—Eé?nmaﬁrmaﬁﬁtraﬂifmw
feoaolt hifSv & a8 v Eeis § a1 87 |

4. (a) A system of N non-degenerate energy Eigen-state is populated by N 1
identical spin zero particles and 2N identical spin. Assuming that these
particle are non-interacting, then calculate the entropy of the system for
N=10000.

N 3ATHE Fall HSA-FCC & Teh dF N Teh GAW 9 e

U AR 2N v FaAa 9T & g 3 & | I8 Ao gv 6 &

FUT I TR IagIiRe g, a9 N=10000 & fow g & weerdr ianfed
HIfaT |

(b) In the temperature range of 100 -1000 °C, the molar specific heat of a 1
metal varies with temperature T (in °C) isC, =1 +§ J deg. / °C mol.

If 0.5 kg of the metal at 800 °C is placed in thermal contact with 0.25 kg
of the same metal at 400 °C, calculate the final equilibrium temperature
(in °C).

100 -1000 °C & AT R # T araer °C dlel Teh T &l HloR

fafiise 5T ¢, = 1+2 Jdeg./°Cmol ¥ | T 35 e F7 0.5 kg,
800 °CWR, 3&T €T FT 0.25 kg & ATY 400 °C R F AT HuF & 1@

ST & a9 3| @ amaEeT (°C H) #T 3fidhesT dfow |
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SECTION-I

What are Lissajous figures? Derive the equation of motion due to
superposition at two mutually perpendicular SHM of time period in ratio
1:2.

foreams]  Jmpfaal &r § ? 1:22 & 36Ud #§ FHAIHST &
IREIR HFeFT SHM W IEIRIYOT & HROT I T FHIAOT
AT HIST |

Solve the wave equation for the spherical wave which depends on the

radial distance and time.
3G MelT T & AT 39 a1 FHRIOT &7 AT HIfAT S
fr Bo ot 3R sag Wik |

Two mass m,; and m, are connected by a massless spring of spring
constant k. Find the frequency of the system oscillates if the system is

free to oscillate along the length of the spring.

ar g my 3R m, T BT ORI k & Tk gegdAT Ifgd f&er
@I 93 § | 7 agleer @1 3mafa A fifew afe ww JF, e
HT SeTS & e aleet A & oI T & |

Vibrations of diatomic molecules can be assumed as those of harmonic

oscillators. Two halogen molecules have fundamental vibrational
frequencies 17 x 1012 Hz and 25 x 1012 Hz and their force constants
are 362 N/m and 782 N/m, respectively. Calculate the masses of the

halogen molecules in atomic mass unit and also identify them.

TSTRHTOTeR AU < shU 2l WHATal ST 2hl TE HIMT ST @ehl & &l Setioi HAUAT hl qerd
e st 17 X 1012 pz sl 25 X 1012 pz ¥ it 7 st fRemiss s
362 N/m 3 782 N/m & | TAISH STU3T o FHH, ST0T{oh SoaHT 378 B STTehferd
HIfg 3R 32 wE=tY |
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SECTION-IV

7. (a) In Young’s double slit experiment, a thin film of transparent plastic is 10
placed over one of the slits. The central fringe, of the white-light fringe
system, is displaced by 5.0 fringes. The refractive index of the material is
1.50 and the effective wavelength is 6000 A. What is thickness of the
film? Also find the increase in the optical path by the film.

I & gfash WW@ISg (Sl T¥eie) vaer # o Bal # 4 v g
& FW U IRGHT confeesd $r aden oA @ & G § | @d
geTel oot dF &1 dHeald Bheat 5.0 fheol d& 30 T ¥ &
ST & | 39 9grd & 3qadediss 1.50 § 3 gl oaer ged
6000 A § | Thed &I Al fohcdell §? e carr yeprelT oo H
gefa off AT Hfgw |

(b) What is the polarization of light? Explain the states of polarization of 1
light namely linear, circular and elliptical with their equations and phase

diagrams.

YehTl & ARUT FAT §? W, gdAF AR SHgaeR AHS
TSIl EAIhOT IAEATIHT H cATEAT JoAhl FHAON IR Kl
ING & T AT |

8. (a) Give the statement of Fermat’s principle. Obtain the laws of reflection 10

and refraction using Fermat’s principle.
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WIadeT 3R 39adeT & AIAT & greq hifFT |

Consider a thin bi-convex lens of relative refractive index 1.5. The radius
of the curvature of one surface of the lens is three times that of other.
Find the magnitude of larger radius of the curvature in units of focal

length.
AT o & U gao 5 390 ofF &1 3mafEe Wiadsie 15 ¥ |

o f UH " M dshal 1 BHedr gEll @dg H B @
[T & | aar 1 9 arelr &7 &1 aReATT Wiehe oars
SIS H Ad HIAT |

SECTION-V

Explain the workings of the four-level laser system with an appropriate

example.

IR TRIT oo} TF A 3UYFA 3cTe0T & AT AEAT HifSv |

A He-Ne laser emits radiation of A = 6625 A and has coherence length
of 3 m. The power of the laser is 3 mW. Calculate the number of photons

per second, the coherence time and spectral half width for He-Ne laser.

He-Ne gart 1= 66254 @1 fafeor scafeia frar amar &, 3R
3HAT FHFATT ods 3m & | oo” & afFad 3Mw & | He-Ne oo
& fau wier 1 gfd ks d&aT, dEFddr Fd 3R TAFcAT
3] ASE & 3Hiheled HITAT |
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10. (a) What are Einstein’s A and B co-efficient? Derive an expression which 10

relate these Einstein’s co-efficient.

3-8 &I A 3R B 0T &1 § ? 38 ol A fasaricd Hifere

S S & ST UMl N HaEdl Ml § |
(b)  Explain the following briefly for a laser: 10

(i) Spatial and temporal coherence (ii) Optical pumping

T& ool & fov Feafaf@a $r afeica § carear fifav
(i) TUTfeeh 3R wiifohes T
(OEEUREIR I
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