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Q.1 Solve the follorring questions.

x, Sclccl thc corrcct altcrnativc.

Marks Bloom's CO
Level

l) Relation between atomic radius r and lattice constant a in the case 01 Lr 502.1

ofSC lattice is -...

iii) r:4a
ii) r = (i2/4).a
iv) .: (1i3/4).a

71 Co-nrdircrinn rrrr \croflCC lJrtlcc:s ....

i) eight ii) six iii) tr'velve iv) four

0 t Ll 502.1.

3) Which ofthe lbllorving is u,eakest bond? 0i Lr 502.2

i) van der Wails bond ii) metallic bond
iii) covalent bond iv) ionic bond

4) Semiconductor have cnergy band gap of the order of ..... 01 Lr 502.2

i) about 1-2 eV ii) about 6 eV iii) about 10 eV
iv) zero

5) The periodicity oflattice is given by ... 0l Lr 502.3

i) Bloch theorem ii) Plank theorem
iii) Lorentz theorem iv) none ofthese



b) State ryhether thc given statement is true or false.

The planes (112) and (224) are perpendicular to each other.

Ionic bond is formed by t.ansfer ofelectons.

Acceptor type impu ties are trivalent elements.

The magnetic susceptibility ofa diamagnetic material is negative.

Fill in the blank.

The Miller index ofthe plane parallel to the z axis and y- axis
is.....

Conductivity of semiconductor.......with temperature.

fhe periodiciry oflatrice is giren b1 ......

Hydrogen molecule is example of.....type ofdielectric material.
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Q.2 Solvc the following qucstions. Marks Bloom's CO

Level

a) Define atomic radius and packing factor. Obtain packing factor 12 Lt,Lq 502.1
value fbr SC, BCC and FCC crystals. A crystal plane cuts at 2a,3b,
6c along the three axes. Derermine the Miller indices oI the given
p1ane.

b) i) Derive rclation between interplanar distance'd' and cube edge 'a' 04 L5 502.1
in cubic crystal.
OR

b) i) A substance Nilh FCC lattice has densirl 6250 kg/m1 and 0,1 Lr 502.1
molecular rveight 60.2. Calculate latticc constant "a".
(A\ogedro . nLrnber 0.02 r l0 'kg mo.e.l

Q.l Solre lhe follosing quc(tions.

a) With suitable diagram e)(plain the construction and u,orking of 12 Lt, 502.2
Bragg's X-ray spectrometer. Dedve Bragg's law. X-rays of
.*,iii"ngtrr i.6A J.. aiit aciea ty a eragg's crystal spectrometer at L:

an angle of I4.2" in the first order. What is the spacing of atomic
lal er in rhc c11. ral.'

b) Explain in briefthe concept ofreciprocal lattice. 04 Lr 502.2

NR

b) A powder panem is obrained for Lead with .adidfi&:.af i. = t.S+ A. 04 L3 502.2

The (220) reflection is observed at Bragg's angle e : 32". trlhat is

tl'e lattice parameler ol rl e I cJd.



-i

b) Diflerentiate between diamagnetic and feromagnetic mate als. 08 Lt 502.4

OR

b) On the basis of Hysteresis loop, distinguish between the soft and hard 08 L3 L4 502.4
fedomagnetic materials. A paramagnetic material has a magnetic field
intensity of 104 A/m. If the susceptibility of the material at room
temperature is 3.7 x 103, calculate the magnetization and flux density
in the material.
(Given p. - 4r x 10-7 web/amp.m2).

c) The Magnetic filed intensity in a piece of feric oxide is 106 amp/meter. 04 L1 502.4

If the susceptibility of the material is 1.5 x l03 Calculate the

magnetization ofthe material analthe flux density.

(Civen p. :42 x 10-7 web/amp.m2).
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