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. ' ion for diff i ,
cillation? Derive an expressi erential €quatjgy, of [
fr
¢

sion for differential equation of damped oscillations a4 b
aln ]

~ What is free 0S
oscillations.

_ Derive an €xpres
general solution.

L

Derive an expression for differential equation of forced oscillations and obtaip i -
. .

solution. |
" Derive the differential wave equation of wave motion. '
iy _1dy

‘5. . Set up differeritial equation of forced vibrations and prove

PN Vi BRI B A= f
2N J[@? —pH? + 4b?p?]
- 2bp
g _ ={
9 = tan (——_—'—wz _ pz)

. What are forced vibrations? Obtain the differential équation of forced vibrations and fin
the amplitude of forced vibrations and its phase.

. What are damped oscillations? Obtain the differential equation of damped oscillation
and find its general solution.
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What 1S magnetostriction effect‘? Explain the
magnetostriction oscillator

what is piezoelectric effect? Explain - the
piezoelectric oscillator.

production of ultrasonic wave using

production of ultrasonic wave using

Wwrite any four applications of ultrasonic waves.

4. Explain:

(a) Piezo-electric effect
(b) Magnetostriction effect

. A piezoelectric crystal of thickness 4mm produces ultrasonic waves of frequency 400

kHz. Calculate the thickness of this crystal to produce ultrasonic frequency of 500 kHz.
 [Ans.: 3.2 mm]

. Calculate the natural frequency of the ultrasonic waves generated by a quartz crystal

having thickness of 5.5 mm. Given Y= 80 GPa, p = 2650 kg/m?>
| [0.49HzZ]

. Calculate the length of an iron rod which can be used to produce ultrasonic waves of

frequency 20 kHz. Given: Y = 11.6 x 101 N/m? p = 7.23 x 103kg/m3
[l = 0.1m]

. Calculate the fundamental frequency of quartz crystall Imm thick and density

2650kg/m’ and Y=8x10'"N/m’
[Ans.: f = 2.747TMHZz]
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the formation of the Newton’s Rings. Prove that in Newton’s Rj
. ) : ngs by reflected
light, the diameters of bright Rings are proportional to square root of oZd natural

A thin film of uniform thickness is illuminated by monochromatic light. Obtain the

" conditions of darkness and brightness of the film as observed in reflected light.

N9y W R W

10.

11.

12.

13.

14,

15,

Why the centre of Newton’s Rings appears dark in reflected light.
Why Newton’s Rings are circular?

Discuss the interference of light in thin film.

In case of Newton’s rings, prove D, o« /n where D,, is diameter of nt dark ring.

Explain the interference of light in wedge shaped film and prove that for air film

A
F=125

Explain theory of Newton’s rings for reflected light.

Light of wavelength 5500 A falls normally on a thin wedge shaped film of R.I. 1.4
forming fringes that are 2.5 mm apart. Find the angle of wedge.

' [Ans.: 6 = 7.85 x 107> radian]

Newton’s rings are observed in the reflected light of wavelength 5900A.The diameter of

tenth dark is 0.5 cm. Find the radius of curvature.
[Ans.: R = 1.059m]

Light of wavelength 5880 A is incident on a thin film of glass (u=1.5) such that the angle
of refraction in the plate is 60°. Calculate the smallest thickness of plate which will make

it dark by reflection.
[Ans.: t = 3920 A]

A parallel beam of light (\=5870A) is incident on a thin glass plate (u=1.5), such that the
angle of refraction into the plate is 60°. Calculate the smallest thickness of the glass plate

which will appear dark by reflection.
[Ans.: t = 3913 A]

In Newton’s ring experiment the diameter of the 15th ring was found to be 0.59cm and
that of the 5th ring was 0.336cm. If the radius of the Plano-convex lens is 100cm.

Calculate the wavelength of light used.
[Ans.: A = 5893 A]
paper at one
s are seen in
[Ans. 61.9°]

A wedge-shaped air film is formed between two glass plates by placil_lg a
®0d. On illuminating this film by light of 600nm wavelength. 10 fringe

10mm, 1f light is incident normally. Find the angle of wedge.
0 Newton’s rings experiment, the diameter of the 5% ring was 3.36mm & the diameter of
’ ex lens if the

i?e 15" ring was 5.90mm. Find the radius of curvature of the Plano-con¥ 0.99m]
avelength of the light used is 589nm. st

e
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L. Explam with d1agram the prlnc:lple and working of Ruby Laser
2. Explain the principle and working of He-Ne gas laser
3. What does LASER stand for? In what respects it differs from an ordinary SOUICE of ligh,
4. Explain Spontaneous and stimulated emission of radiation. ‘
5. What is the importance of metastable state and pumping in the pr oduction of Laser?

6. What is active material in He-Ne laser? How population mverswn is achieved 1n a He. Ne
laser?

— v re .. - - - > _ 0
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- If the maximum angle of incidence is 45°for entrance of light for a fibre placeq in g Al

. Refractive index y; = 1.48 & #; = 1.45 in an optical fibre. Calculate numerical apertllre"

. Calculate the numerical a

. The numerical aperture of an optical fibe

— e
———— e
= e

b SER 3 B

. . -\ L ;'4
What is acceptance angle for an optical fibre? Obtain mathematica e “
at 1S

| Tegg W
cal aperture. »
acceptance angle and numerical ap 3

Discuss the principle of fibre optics. Explain acceptance angle and MuMmericy) ,

. . . up

. : veguide for light. Discyec 4: ¢
Explain the principle of the optical fibre as a waveg | SS dlfferentt
of fibres.

Calculate the numerical éperture of an optical fibre when the core refractiye inde
& the cladding refractive index is 1.33

Y

X g 1S

[Ans, NA§0.79 1 1
. Determine the numerical aperture of a step ipdex fibre vyhen the (lzort? refractive exi
1.5 & the cladding refractive index is 1.48. Find the maximum angle for entranc, of |

A
¥

fra e f
if the fibre is placed in air. [Ans. (1) NA=0.244], #) 14_135..

calculate the numerical aperture. What is the acceptance angle?

[Ans. (1) NA = 0.70715 ) 9001

& the maximum acceptance angle 6,,,, if the fibre is kept in air.

[NA = 0.2964, Oy = 17.249]

perture and hence the acceptance angle for an optical fiber

Given that the R.I. of the core and the cladding are 1.45 and 1.40 respectively.

[Ans.:NA=0.37,6,, = 22179

ris 0.5 and Core refractive index is 1.54. Find§
the refractive index of the cladding,

_ [Ans.: n, = 1.456]
A fibre cable has an acceptance angle of 30° and a core refractive index 1 4, Calculate the
refractive index of cladding. "

[Ans.: n, = 1.30]

Calculate the numerical aperture and acceptance angle of optical fibre of ., 4
for core and cladding are 1.62 and 1.52 respectively. refractive index »

[Ans.: NA = 0.56, O = 34 08°] i
Calculate the refractive indices of the core and cladding materia] of a i .
NA=0.22 and A=0.012. l

¢ having
A = 1.4, "2 =1.403]
If the acceptance angle for a given fibre is 68.16°. Calculate the MaXimum ep e 3]
and numerical aperture. If the cladding glass has a R.I. 1.52 calculate the ool ngle '
(R.L.) of the core glass. A >l

[Ans.: 6, = 34.08°, NA = greah
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electrop can

|. What is Uncertainty principle? Using this principle prove that
. Wha

tay;: o
nucleus.

2. Derive time independent Schrodinger wave equation. What is wave functioyy

3. Derive time dependent Schrodinger wave equation. What is physieqy sign

' v
wave function? . 0(
4. An electron starts from a rest and moves freely in an electric field of intensity 150g
| Determine the acceleration attained by the electron.

Vi
5. Explain the construction and working of G.M. counter.

6. What is dead time and recovery time in G. M. counter? What do you meap by

7. Give applications of G. M. counter. What are its limitations? :

8. If the uncertainty in position of an electron is 4 X 10-10

m, Calculate the Uncertajpyy ;

its momentum. »
[Ans. Ap = 1.31 x 10‘25](9 n

9. What is the wavelength associated with an electron having K.E. equal to |MeV ;

10. For an electron moving with a velocity 3 x 107m/s. Estimate the Smallest pOssible.
uncertainty in the position of the electron. ;

Given: m, = 9.1 x 1031y, h=105x10"3¢) —

Ans. Ax = 0,038}
11. An electron is confined to a box of 107%9m length; Calculate the minimum uncertainty in
its velocity

[Ans. Av = 7.3 x 105m/s]"
12. If the uncertainty in

pasition of an electron is 4 x 10~10
its momentum.

m. Calculate the uncertainty in

[Ans, Ap
13. An electron has speed of 400m

= 1.65x 10724 kg m/s]
/s with uncertainty of (.019,
position.

Find the accuracy in its

[Ans, Ax = 2.898 x 10-3
m/s with an accuracy of 0,0010 4
of the electron can be located. > Calculate the ;

14. An electron has a speed of 900

m]
uncertainty with which the position

1

4x = 0.01288m] |

[Ans.

:
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gL, A e  QUESTIONS ——
|

nt types of lattice in cubic system. What is packing density? Find 7thc

ain differe
cking density for SC, BCC and FCC lattices.
Derive the relation between lattice constant and density of the cubic crystal

state and Jerive Bragg’s Law of X-ray diffraction.

State and prove Moseley’s law. What is its importance?
What are X-rays? Explain continuous and characteristics X-ray spectrum and their origin.
‘d’, lattice constant ‘a’ and Miller

ONEECAT TR O v

between an interplaner distance

Deduce relation
(hk1) for cubic crystal.

indices of planes
rive an expression for the interplanar distanc
ulate the ratio d100 ) d110 . dlll .

8. Lithium has BCC structure. Calculate the lattice constant, given that th
and density are 6.94 and 530 kg/m3 respectively.

e in terms of Miller indices for a cubic

7. De

structure, Calc
e atomic weight

[Ans.: a = 3.516A]

for a FCC crystal. Find the atomic radius.

9. The interplaner spacing of (100) plane is 2 A
[Ans..T = 0.70A]

nd is reflected from a crystal. The first

ugh 1000 volts 2
e interplaner spacing of a

10. An electron is accelerated thro
lancing angle is 70°. Calculat

order reflection occurs when g
crystal.
[Ans.: d= 6.59A]

11. Calculate the lattice constant of iron which has BCC structure. Given p = 7.86 gm/cc,

A=55.85
[Ans.: a = 2.861A]

1.414A. Find the interplaner spacing for

12. Silver has FCC structure and its atomic radius is
(200) planes.
= [Ans.: d200 = 2.037A]

00) for rock salt crystal (2= 2.1254).

f X-ray is 0.592A.
[Ans.: 02 = 16.17°]

plane (1

13. Calculate the glancing angle on the
mum and wavelength 0

Consi I
onsider the case of second order maxl

y (100) of a rock salt having lattice constant 2.814,

Salculate the glancing angle on cube 544
orresponding to the first order Brag o’s diffraction to X-1ays of wavelength 1.
[An5-5 6 == 15-90]

structure. Given :

15 |
r chromium having BCC

. Cal X )
culate lattice constant and atomic radius fo

density 5
98 ; i 0. =
gm/cc and atomic weight 5 (Ans. 3.03 1A‘; r=13 14]

- ——

(¥ Scanned with OKEN Scanner



10.

11.

e g O ESTIONS - 000 g
ty'? Explain type-I and type-1I superconductg

i ductivl | |

What is supercon . :

What is Meissner effect and effect of external magnetic field on Superconducting A

at i )

material? : |
A6 K, criicl fiedis % 10° A/m. Calculate transition temperature when Critical figyq:

2% 10% A/mat0K. |

Explain Meissner effect in superconductor.

A superconducting lead has a critical temperature of 7.26K at zero magnetic fig| d ang
critical field of 8 x 10° A/m at 0K. Find the critical field at 5K. a
[Ans.4.2 x 105 Afm] f ;
Superconducting Nb has a critical temperature of 9.15K at zero magnetic fieq and
critical field of a 0.1960T at OK. Find the critical field at 5K. 1
[Ans. 0.1377)
The critical field for niobium is 1 X 10° A/m at 8K and 2 X 10°4/m at absolute zer,, |
Find the transition temperature of the element. 1
[Ans.: T, = 11.3]

Find the critical field for lead at T = 4.2KT, = 7.2K and B, (0) for lead is 0.0803 Wb/ '

m2.

[B(T) = 0.0548T] ¢
Calcglate the c.ritical current which can flow through a long thin superconducting wire of |
aluminum of diameter 1mm. The critical magnetic field for aluminum is 7.9 X 10°A jm.
[Ans.: 24.8064]

A superconducting tin has a critical tem i : i
L perature of 3.7K in zero magnetic field & @ ¢
critical field of 0.0306T at OK. Find the critical field at 2K. & !

[Ans.: 0.02165T] §

gnetic field in lead at 5K. If it’s critical magnetic field at 0K is 8% iT
erconducting transition temperature T, = 7.26K

Calculate the ma
10°4/m and sup

[Ans.: 4.2 x 10° 4/m] |
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_ What is Hall effect? Derive an expression for Hall Coefficient and m
carriers. Discuss two of its applications. obilj

_ What is Hall Effect? Derive the expression for Hall coefficient for
semiconductor. N and type'

_ The conductivity and the Hall Coefficient of N-type semiconductor are 117
1.25 x 10 m®/C respectively. Calculate the charge carrier density and electronmrgoé m ang
Obility

[Ans.:n =5 X 1024 electron/m3, u, = 0.014 m )y

ty of ch a-l'g

. The intrinsic carrier density at room temperature in Ge is 2.37x10" /m’. If the
and hole mobilities are 0.38 and 0.18 m®*/V.s respectively, calculate its resistivity °

[Ans.: 0.4717 .Q}n

CCtron

 The mobilities of carriers in intrinsic germanium sample at room temperature .
i, = 3600 cm?/volt — sec, yp = 1700 cm? /volt — sec . If the density of electmn:l;f

1 3

same as holes and is equal to 2.5 X 1013per cm3. Calculate the conductivity.

[Ans.: ¢ = 2.12 mho/m]
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