NKT/KS17/5140

Bachelor of Science (B.Sc.) Semester—IV (C.B.S) Examination

PHYSCS
Paper—I
(Solid Sate Physics, X-Ray and Laser)

Time : Three Hourg [Maximum Marks : 50
N.B. :(— (1) ALL quedtions are compulsory.
(2) Draw neat diagrams wherever necessary.
EITHER

1. (A) Wha ae the symmelry operations in aydds ? Explan nontexisence of five fold symmetry. 5
(B) () What ae Miller indices ? Explain the procedure to find Miller indices of a crydd plane 3
() Draw (100),(110),(111) and (2 2 2) planes.
OR

: : : : — L a
(C) Show that the interplanar distance for a smple cubic structure is given by dhkg—m where

the letters have their usud meaning. 2Y>
(D) Wha is packing fraction ? Obtain its vaue for body centred cubic Sructure. 2%
(E) Explan the crysd sructure of NaCl. 2%
(F) Rhodium, having bce dructure, has aomic radius of 0.1345 nm. Determine the lattice congtant. 2%
EITHER
2. (A) Explan the congruction and working of Bragg's spectrometer. Explain its use for the determination of
waveength of X-rays. 5
(B) () Obtan Bragg's condition for X-ray diffraction. 3
(i) X-rays of wavdength 0.5A are diffracted a an angle of 5° in first order. Calculate the interplanar
acing of the crydd. 2
OR
(C) Explan the congruction of reciprocd lattice. 2%
(D) Ohbtain the Bragg's diffraction condition for reciprocd lattice. 2>
(E) Define reciprocd lattice vectors and obtain the reaion between trandaion vector in direct and
reciproca lattice 2%
(F) The primitive vector of direct lattice are given by : a=2i, b=i +2j andc=k Find the primitive
vectors in-reciprocd lattice. 2%
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EITHER
3. (A) Explan the condruction and working of a Coolidge tube with a well-labelled diagram.
(B) () Explan characteridic X-ray spectra and draw the energy leve diagram.
(i) Cdculate the wavelength of K, line emitted from Copper
(Gven: R=11x10'm?, Z = 29)
OR
(C) What are X-rays ? State their properties.
(D) Explan Mosdey's law for X-rays State its Sgnificance.
(E) Show that dosorption of X-rays by a materid follows exponentid. |aw.
(F) Cdculae the maximum frequency of X-rays when a p.d. of 25 kV is gpplied.
EITHER

2%
2%
2%
2%

4. (A) Explan the principle, congruction and working of He-Ne laser. State the drawbacks of He-Ne laser.

(B) () Obtain the relation between Eingein's coeffident A and B,

5
3

(i) Coherence length of Sodium D,-Line is 25 cm and wavelength is 5890 A. Cdculate the

coherence time and spectrd width of Line.
OR
(C) Explan the laang action in three leve Laser Sysem.
(D) Name the different pumping schemes in Laser and explain any two of them.
(E) What are the gpplications of Laser ?
(F) Cdculae the energy of a photon of Laser beam of wavelength 6328 A.
5. Attemptany TEN quedions . —
() Sate two differences between amorphous and crystdline solids.
(i) Wha is the number of aoms per unit cdl of BCC and FCC crystd ?
(i) Find the Miller indices of a plane whose intercepts are 2a, 3b and 4c on crysdlographic axes.
(iv) Wha is Bremssrahlung in X-rays ?
(v) Wha is Duane-Hunt Law ?
(Vi) What is Auger effect ?
(vii) Write the Laue s equetion for the diffraction of X-rays
(viil) Write any two properties of reciproca latice.
(X) Wha are the different gandard methods for X-ray diffraction ?
(X) Wha is Population Inverson ?
(xi) State the sdlient features of a Laser beam.

2

2%
2%
2%
2%

(xii) What is the coherence length of a Lasar beam having coherence time of 3.33 x 10%°sec ? 1x10=10
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