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Explain De-Broglie's hypothesis of matter waves.
Lxplain the concept of wave packet associated with
particlc. Prove that for a relativistic and non-relativistic
particle group velocity is equal 10 the velociw of
particle. T
What is Compton effect ? How deos it explain the
particle nature of radiation ? Derive an expression-for
the frequency of the scattered photons in terms of
frequency of the incident radiation and scattering
angle. 10
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Write down the Schradinger equation for a particle in a
three-dimensional box. Solve it o obtain Eigen function
and show that the Egenvalues are discrete. 10
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Find the ¢nergy Eigenvalue for first five excited states of
an clecteon bound in a cube of dimension 10 nm. 5

An oil drop of mass 107 12 gm is floating on the free
surfuce of a figuid. At any instant the position of drop
can be determined within the error of 107 ¥ em. What
will be the error in measurement of it velocity 2 3

Lnit=11

How uarc the crcular fringes obtained m Newton's
rings eapeniment 7 Why these fringes are called the
fringes of equal thickness 7 Why the central {ninge s
a dark spot when examined in reflected light 7 )
in u Michelson’s interferometer experniment  the
readings of two consecutive posittons ot the movable
mirror for the maimum distinctness of tringes were
found to be 1-2829 mm and 1-5774 mm. If the mean
wavelength of Sodium D-lines is $893 A, find the
difference hetween the two wavelengths. 5

What tactors determune the resolving power of prism ?
5

i

Explain the conditions for maxima and minima for
diffraction at a single slit. L0

Wht 18 the condition which must be satisfied if the
second order spectra are to be absent from the grating
spectrum 7 s
Calculate the thickness of the guarter wave plate when
the wavelength of the light is equal 10 5890 A and
#,=1-55p, = 1-54, 5
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What is mass defect ? Draw a curve between the mass
defeet and nucleon number. What information s
obtained from it regarding the stability of the nucleus ?

N
Discuss qualitatively the liguid deop maode] given for
nuclel ? What are the simalarities between liquid drop
and nucleus ? N
Lxplain theory and working of cyelotron 7 Wha iy the
resonance conditton 1 ovelotron 7 What  are s
drawbacks 7 1

(r

Wit ure the main components of & nuclear reactor ?

Deseribe the function of each of these components. |0

Explain the principle und working of Bain bridge Mass

Spectrograph ? Show that the mass scale is lincar, 10
Unit -1V

Explain the concept of effective mass given for
¢lectron on the busis of band theory of solids ? 10
Explain the working of Zener diode and how it cun be
used as o voltage regulator, Cs
An n-type Ge sample his a donor density of 1071 /m?,
It is aurrranged in Hall cffect experiment having
magnetic field of 0-5 Tesla and current density
500 A/m* Find the Hall voltage if the sumple is 3 mm
widc. q

Or
Prove that is an intrinsic semiconductor the Fermi

Level lies in the middle of the forbidden gap. 10
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Explain what do you understand by Nanotechnology. S
Explain the construction and working of u solar cell
and discuss ity 1V churacteristics. 5
Unit—V

Expluin three quantum processes occurring when a
et wave interacts with matier. Derise the relationship
between the Einstein's coefficients, 1]
Paplon three and four tevel pumping schemes used 1n
Lestng achion 2 Which one s hetter and win 2 S
Pl Holography  techmique for recording and

feproducing -0 mmae of an objedt, 3
Or

Expliin with o diagram, comtraction, working and
principle of CO» laser und compare 1 with He-Ne
laser. 1)
Explain the propagation of light ir an optical fibre,
Whit 18 maximum angle of acceptance and aceeptance

cone ! 5
For an ontical fibre having core refractive index 1-55
and claddding refractive index |-50, calculate : 5

(1) Crtical angle
(i) Maximum angle of refraction @, with which a ray
enters in fibre.
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