Physics (Code- 16) .repp

Your Personal Exams Guide

Time : 3 Hours 3?[%'55 ﬁgﬂ'a (EFJ:I_SF—W 6) M.M. : 150

JHY ;3 HS 3iférpad 3i: 150

Note: Atterpt five questions. All questions carry equal marks. Question number 1 is compulsory. Answer any
two questions from part [ and two questions from part 1. The parts of the same questions must be answered
together and must not be interposed between answers to other questions.

In case of any discrepancy in the English and Hindi versions, English version will be taken as final.
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1. Attempt any four of the following: (4x7.5=30)

fear & 3 5t a” B I I -

(a) Write down and explain Bernoulli's equation. Using this equation discuss the principle of the lift of an airplane.
Fetell Fefierwr e @ FRgesd | 53 TG BN I B g, BATE SES B HUT 3 B gia
B ST B |

(b) Describe the principle of equipartition of energy in Thermodynamics. Using this principle, discuss about
the specific heat of diatomic molecules.
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(¢) Write a short note on the principle of holography.
gt @ igid R ve dféra Rwoft AR

(d) Find out the value of current flowing through and the potential difference across each resistance and also E, in
the following circuit. Assume internal resistance of the two cells to be negligible.
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©) Give a classification of the following fundamental particles: photons, 1t+, p,e,n, v, p, . Also state
which of these are stable and which ones have finite lifetime.

foreer Aoreg wuil @1 ves aoffeseor AR Wi, n+,p,e-,n,Ve,u',Z+| T8 off gar= 5 et @ P
A Rer 3 3R e sgwr fafdaa 2

f) Identify the following Gate. Give its truth table and explain the same.
FreataRaa gr @) & vsafer | sudl I Arch A 3 3 FAwsr=d |
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2. (a) A man whose mass is 90 kg is in a lift ( elevator). Determine the force the floor of the lift exerts on
him when (i) the lift goes up with a uniform speed, (ii) the lift accelerate up to 3 ms” and (iii) the
cable of the lift brakes and the lift falls freely. (3+3+4=10)
U T e el 90 Rban E Us e (U & 21 98 9o d o ot fetde &1 wef 37 et
W weTar § ol (i) R v wee oy & Hue o B, (i) fore 3 WA & Hw R ol @Ra it 7
3R (iii) fowe & T (@) o8 oar @ i fowe Tadw wu 3 e Predt 21

(b) Consider two frames of reference S’ and S and assume S’ to be moving with respect to S along x-axis with
a velocity v. Using Lorentz Transformation for position coordinates and time, obtain expression for
velocity ofabody as measuredin S’ in terms of that measured in S. (10)
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¢) Consider two observers O and O’ such that frame of reference attached to O is rotating with an angular

velocity (0 with respect to the frame attached to O. Obtain appropriate expressions for acceleration of a (10)
particle as observed by O in terms of thatby O’.
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3. (a) What is a Carnot cycle? Deduce an expression for efficiency of a Carnot engine working between Source

temperature T1 and Sink temperature Tz. (10)

o Asea Fm e wa @ a1, @ 8w & au T, & sen wriza vs o6 s @ e & o9 s
oi Bl Icafed BT |

(b) Make a qualitative sketch of Maxwellian distribution of velocitics of gas molecules at two temperatures T, (4+3+3=10)
and T, (assume T, > T,). Deduce expression for root mean square velocity and calculate the same for H,
gas (givenk=1.38 X 10™ J/K and m, = 1.674X107"kg).

QAad T, a T, (T, >T, @) w3 argei 3 i S Hewdely Raer &1 v gonerss s Tersd |
Tof A & R wivie Jcues SIS 3R H, 39 & o st orvren aiferd (am 2 k=138X 10"
J/K and m, =1.674X107" kg).

¢) Using Debye model, obtain an expression for specific heat (at constant volume) of solids for temperatures (10)
much below Debye temperature.
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4. (a) Assume a particle of mass m subjected to an elastic force and a velocity dependent damping force. loet thisbeexams cuide

applied upon by a force F=F_ cos(wt). Set up the equation of motion for the particle (solution is not required).
Write down the expression for velocity amplitude of the oscillator (no derivation is required). At which

frequency of the applied force does the energy resonance occur? (3+3+2=8)
m AT & TP BT B AR B T W U TR Id 3R A97 R ez Refee aw @om & | 59D FwR
& aa F=F, cos (ot) oo AR | &1 & o arfa o1 wrefteser zenfia SR (BT Boat &) snasarasdr @t 2) |
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(b) Two transverse of simple harmonic waves A and B (of same frequency) of amplitudes 5 units and 2 units
superpose with phase difference (i) /2 and (ii) m. Obtain ratio of the intensities of the superposed patterns.

5 gorgal 3R 2 THEAT B AT B & SGWRYT I Iadt N A T B ([T & amgfea ) (1) n/2
3R (i) & oo & Fer JART St B1 & reFIfa ufamdt d dgansit & sgua wa Hife

¢) A diffraction grating of width 2 cm and having 20,000 lines is used in the third order in range of wavelength
5500A. What is the smallest frequency interval (incm™ units) that the grating can resolve?

239, A 3R 20,000 st B vE Rada o gd DR F 55004 TeRe B W F wge
& o 21 smgfa @ sgeae e @ s ) ®r ¥ o onferer RRA @ Tt R

(d) State two special characteristics of the LASER source in relation to an ordinary light source. Briefly explain how
they are achieved ina LASER source.

TS ATHST BT T B JeH & UP ook Fd & o) [afdne deror &1 serer SiforR | degu & Iagmsd i ve
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Part -I1 (#To1-2)

5. (a) Consider two parallel plates with equal but opposite charges. Using Gauss’s law, obtain the electric field in
the region between the two plates.

TR 1g fIuda mawt arelt & FAEaR ufiemsl @ sm@amun HfeRr ey & o @1 Iwer B
g, 3 uftcwmst & Hew & &= F Rga &7 wra BRI

(b) Consider a current carrying thin rectilinear wire of infinite length. Obtain an expression for magnitude of the

magnetic field at a normal distance R from the wire.

37ed TaTE B Uh A NI AR @ rgearen S o arar varfea € 2@ &) aw A sifdenfias ¢t R R
FIIBIT & B TRATY B o U o urd Hiford |

¢) A capacitor of 0.001 pF is connected in parallel with a 2 mH coil of resistance 0.5 Q. Calculate (i) the
frequency at which the current from an AC source to this circuit is minimum and (i) selectivity of the circuit.
0.5 Q ufedy & ue 2fH. B Fueseh & JATR HA F UF 0.001 AP B B AGRA S o
21 arven BIE (1) 39 3mgfa & o T e vat @i ¥ 39 uRua # g wgaaw 8w (i) uRuay
B FIETAT B
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6. (a) Describe Raman effect. Explain the same on the basis of quantized nature of energy states. (2+8)

THE Yo B avie A | ol srawensll @ qies Wpld B MR W THE AAHS |

(b) Solve Schrodinger cquation for the particle in one dimensional potential well of width “a’ and infinite depth
and obtain expression for the energy values of the particle. Make a schematic sketch of the wave functions for (6+4)
first three energy states in the potential well.

e ‘a’qT el TS B UF ey g @y A U @U@l FiSAoR ARSI A o 3T
HU B o AE B Y Aol urd B | e my F vaw & Foit R P R asor Baer @

Th 3T T |

(¢) consider the nuclear reaction

1 235 98
M+, U7 = ,Mo™ + (Kr

136

1
+2,n 10

Calculate the energy released (in ¢V) in the fission of one ,,U™ nucleus [masses (in amu) of
', U™, ,Mo” and [ Kr'™ are 1.0087, 235.0439, 97.9054 and 135.9170 respectively].

-

T ot fBar aft saamen B

onl + 92[J235 - 42M098 + 4Kr
ws U el & Rsea 3 Reselt ot @V #) & aoer @RS [, ,U”, ;Mo”™ a Kr'*
Feferai (ueemfas Jefa sorg #) waen € 1.0087,235.0439, 97.9054 @ 135.9170].

136

+2 .0

7 a). Discuss the forward and reverse bias condition of a p -n junction diode and draw the characteristic curve.
) : . (6+4)
Explain cutin (or threshold) voltage of the diode.

T p-n AR s @ s @ uew afdefy (@) Rafaat o wmen IR SR afhenelie @w
IR sris @ o wfee (@ 2wel) dloear AAFI |

(b) Giving a suitable circuit diagram, explain the working of a common emitter transistor amplifier. Comment on +d
the features of its voltage and current gain and input and output impedances. (6+4)

e Ffa uRua R 26T U Icivie Iwafrs giftoeer UadHe @t SrRiutiel Hesmed | g diced
7 grT afer v R g Refa ufmmest & werlt w oot @iferRr
(c) Explain the working of a bridge rectifier circuit. (10)

U Ag Rwess uRug ot sriyoedt Jwems |
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