, compulsorily draw diagonal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+38

USN 10PHY12/22
First/Second Semester B. E Degree Exam;l" ition, Dec.2019/Jan.2020
Time: 3 hrs. Max. Marks:100

Note: 1. Answer any FIVE full questions, choosing a
2. Physical constants: h = 6.625x10° J-S, m‘=9.
k=1.38%10"JK', € = 8854 x10"

1 a. Choose the correct answers for the, fallowmg (04 Marks)
i) The law which failed to aceQunt for longer wavelength gf: the black body spectrum is
A) Wien’s law B) Raylélgh — Jeans Law
C) Planck’ law D) Stefan’s Law
ii) In Davisson and Ge 1 er experiment the exact \{alue of voltage V and scattering angle ¢

B)V 50V, ¢ = 65°

C) V=40V, $= 50° Ve D) V=54V, ¢ =50°
iii) Group velodi y 'V, and phase velocity. Vigare related by
A) VyxVe= C B) VxV, =€ C) VpxVg=C D) VgxV, = V?

iv) Relatwn between Kinetic energy ‘E’ and de- Broglie wavelength ‘A’ of a particle of mass
m 1s given by

h h 1 226
A K—— B) %= ——— D
) 2mE ) ‘1/2m eE )N Y

b. State and explain De-Brog lié&;s hypothesis.

matter waves. , (06 Marks)
¢.  Explain briefly phase elocity and group” velocity. Derlve the( relation between them in
(06 Marks)

-rays of wavelength 1.242 A
(04 Marks)

(04 Marks)
he uncertainty in the measurement of

C) AxAp=>h D) AE-Atz4L
'

B) Energy dens1ty C) Probability den51ty D) Charge density.
’f mc’uon vy’ ofa partlcle in the given space dv is given by

A) j|w|dv=1 B)fl\vl dv=1 0O j|w| dv=1 D) I|w| dv =0

iv) The zero point energy of an electron in a potential Well of infinite depth is given by
8mL’

nh’
operties and physical significance of wave function ‘y’ (04 Marks)

c. Using Schrodinger time independent wave equations derive an expression for energy eigen
values of a particle in a potential well of infinite depth and discuss the solution. (08 Marks)
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d 3 ground state to fifth excited state
(04 Marks)
a. (04 Marks)
A) specific heat of metal B) mean free%ath
C) Temperature dependence of co uct1v1ty D) All the above.
ii) The time elapsed between two sticcessive collision is il
A) Colllslon tlme B) R@i&atlon time C) Mean im D) Mean free path.
electric fields in the, condfxctors (Ei/Ey) is
A) 1 B)4 02 ¢ D) 1/2
iv) The sum of the pmbablllty of occupancy of en“%wgy of the occupied states above and
below the Fermidevel is ]
A)0 o B) 1 C)-1 D) o
b.  Explain briefly, tf{e ’yarlous drawbacks of classmal free electron theory of metal and discuss

the assumption made in quantum theory to overcome the drawbacks. (08 Marks)

c. Explain Fer’fnl “nergy and Fermi factor. " \ # (04 Marks)
d. The meg "»free time between the colhslon of electron is 10"%sec. Calculate the mobility of

(04 Marks)
a. Choose the correct answers forgf g e"followmg (04 Marks)

i) Some crystalline solids eXhibits the prop
elastically this is knowﬁéj as
A) Ferroelectric eff&y
) plezoelectr% effect

‘electric polé’r&atxon when strained

i
B) Magneﬁc moment density
D) Low hysteresis energy loss.

A) Magnetfe susceptlblhty

0) Mag?‘ietlc permeability ¢
iii) Hard magnetic material are chd%éterlzed by

A) “Low retentivity and Lo“w coercivity

) High retentivity and high coercivity

(C). 'High permeablhty&% > %@Dﬁ High susceptibility.
iv) The /Area enclosed by.the hysteresis loop is & measure of
¢ A) Susceptibility’ B) Permeablllty‘ / C) Energy loss per cycle D) retentivity

vExplain briefly Ferro- -electricity and Piez ,-electrlclty (04 Marks)
: Explaln the term,,‘,;w nternal field”. Derive an expression for the internal field in case of one
* dimensional arrgfy f atoms in dlelgctrlg solids. (09 Marks)
d. The dlelectm%%cénstant of sodium chlorlde is 6. Calculate the polarization produced when it

is subjected to a field of 560 2R (03 Marks)
b 4 ek
£i - PART - B
a. Choose the correct an »for the following : (04 Marks)

i) The process in which-n incident photon forces the excited atom to emit another photon
of the same frequéncy, direction and phase can be done by
A) Induce&f@bsorptlon B) Spontaneous emission
O Stlmfﬁa&gcf emission D) Population inversion.

20f4
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ii) The characteristics of Laser — beam are

A) Completely spatially coherent B) Perfectly monochromatic
C) Extremely intense Dy AH the above.
iii) Main element of semiconductor laser is ,
A) Helium Neon B) Gallium Arse’ »  C) Chromium D) Aluminium.

iv) Principle of Holography in any plane is. d .
A) Intensity distribution * B) Phase distribut«i”‘
C) Both intensity and phase distr D) None of the 4boye.

b. With a neat energy level diagram, exglam the construction and workmg of He-Ne gas laser
P (07 Marks)
c. Explain briefly the laser weldin ¢ L%ser cutting, and laser drlllmg with figures. (05 Marks)
d. A Helium-Neon gas laser emlts light of wavelength 632: 8nm an has an output source of

3.14mW. How many phOtOTlS\ ¢ emitted in each seconc‘iv_}yby the laser? (04 Marks)

&
L 4

o the recording of |,

6 a. Choose the correct answers for the following :
i) The “perfect dlamagletlsm of the material i
by N &

. 4

/ (04 Marks)
the superconducting state is demonstrated

C) BCS theory D) Phonon theory

B) Melssner effect

iii) If the Refractive mde*%o air, core and oladdmg are no, n and m respectlvely then
A)no>n1>n2 B) n; >np > fig D)ni>n>m
ssurrounded by air, having

communfeatlon system? N, / (04 Marks)
d. The refractive index of the core of an optlca,l ﬁbre is 1.532 and its fractional index change is

(04 Marks)
7 (04 Marks)
A) a—«{} 90° —120° B)a= B=y=90°
0} a*B y;tO D) a #B#7y#90°
ii) The co-ordination number of fcc structure is
A) 12 £B) 6 C) 8 D) 10
iii) The Atomic packing, fgctor (PF) for bee structure is
A) 0.74 « B)0.52 C) 0.68 D) 0.45
iv) For every rotation “0; of the Bragg’s spectrometer’s the detector must turn by an angle of
A)b6 B) 36 C) 26 D) 46
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Explain the procedure followed to specify the crystal nes using Miller indices. Give an

example. (04 Marks)
Explain how Bragg’s spectrometer is used to tefmine the interplaner spacing in the
crystal. ‘ (08 Marks)
Copper has fcc structure of atomic radius 0. 12*‘ th. Calculate the mtet:planer spacing (32 1)
plane. { (04 Marks)
Choose the correct answers for the fo;long : (04 Marks)
i) The state of matter around the. Qag% size is known is 25 !

A) Solid state B)inqy;d state ) Plasgf:a sta ate D) Mesoscopic state.
ii) Bulk material reduced ih thtee dimensions is known as '

A) Quantum Dot {% f*B) Quantum wire C&‘)f ilm D) Quantum particles.
iii) Ultrasonic are __ =,

A) X-rays %?% : B% Electromagnetic waves

O Longltuﬂ' pél waves ¢ D) Non-mechanical waves.
iv) The elasticf bgha?nor of a liquid is chara%érlzed by its

A) Young’s "modulus e B) Modulus of rigidity

C),Bulk modulus D) Poisson’s ratio.
Describe, a%ﬁethod of measuring velocrty of ultrasonic waves in a liquid. (08 Marks)
Expé%&n the carbon nano-tube. g/[ on its properties and four applications. (08 Marks)




