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1y Ghtramthe one-dimensional wave e
ﬁrlhg‘ﬁlso, derive the relationship
-and impedance of a string.

.quati_nn for a transverse wave propagating in a
between the linear mass density, wave velogity

2, Ay Give ?n?_ f?’:ﬁhfanE each of a transverse wave and a longitudinal wave, [5]
ﬁﬁ?h.“?ﬂﬁv represent the direction of disturbance and propagation of wave in
‘each case.

'B)' A transverse sinusoidal wave of amplitude 3.0 cm and wavelength 25 cm  [5]
travels along a string of linear density 1 gm cm™, which is joined to a heavier
sfr "'_'_'-gf}_iﬁgﬁrd_eﬁﬂlty 4.0 gm cmX, The joined strings are held under canstant
tension. Calculate the wavelength and amplitude of the wave as it travels along
 the heavier string.
- 1 Giv’&;%ﬂﬁtg led explanation of the mathematical derivation and physical principles
underlying the fundamental aspect of electromagnetism that governs the behavior
f elet 1agnetic waves propagating through free space.
te on the de Broglie concept of matter waves, How did Planck obtain the
ne;tfgrmu?a fﬁrbfhe spectral distribution of radiation from a black boady?

g].wméﬁuwn the Schrédinger’s time dependent wave equation and explain the: 5
* significance of the Hamiltonian operator.

b} Thermal ne'{:itrﬂns-are incident on a crystal whose principal Bmgg plane spacing 5]
s 2.0 A, Ifa first-order Bragg reflection from the planes is found at 307, what is

1

the kinetic energy of the thermal neutrons? P
;ﬁﬁfﬁfﬂ,ﬁfﬁfe:‘_ﬂ&t&men the bulk and the nanostructured materials. What happens to w;nl N
the enargy'feﬁéls_'nf a nanostructured material? A

ical tunnelling? How does the tunnelling probability vary "y

What is quantum mechan

strength and the width of the potential barrier? Describe the construction s ':(

tunnelling microscope (STM) highlighting its applications G

d working of scanning 'I
erials science. R
the i diagram
' stri -0, laser and with the help of energy level diag C.
he construction of COz i ¢

CO; laser. What is the role of nitrogen

e lasing action in
er of energy levels required for lasing action and

- is the minimum numb

ch emits laser light of wavelength 632.8 nm. Atr ]
become 1.2 % 10337 Here, Ny and h{z . .
the lower and Upper energy levels 9/ <

fo

a laser source whi
mperature will the ratio Nz,'_m
the number of atoms i




multimode for

long distance communication?
11. a) Obtain the relationship between the numerical aper
‘angle of an optical fibre with suitable ra
b) Calculate the numerical aperture and a
- core index of 1.54 and a cladding index c

systems. Why single mode fibres are preferred ¢



