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When a pure semiconductor is heated, its resistance
a. Goes up b. Goes down

9. The SiOz layer in an IC acts as
a. Resister b. Capacitor

No.:

SECTI '(A,,

efficiency of face centered cubic unit cell is

d. Non-magnetic

c. Can't say d. Remains same

c. lnductor d. Insulating layer

Date ii0.\J i ? zti?

t20 Q' x 0'5 = l0 marksl

Choose the most appropriate option.

l ' Which material is used as a conducting material in electrical machines?a. Iron b. Aluminium c. Nickel

2. which of the following is the example for piezo-electric material?
a. Lead zirconate titanate b. Copper
c. Potassium niobate d. Gold

d. Copper

A material with unequal anti-parallel atomic magnetic moments isa. Ferrimagnet b. An antiferromagnet c. A ferrite

what-happens to the free erectrons when erectric fierd is appried?a. They move randomly and collide with each other
b. They move in the direction of the field
c. They remain stable
d. They move in the direction opposite to that of the fierd

5 what is the level that acts as a reference which separates the vacant and filled states at0 Kelvin?
a. Excited level b. Ground level c. Valance orbit d. Fermi energy level

) The drift velocity of free electrons with mobility of 3.5x l0'3 m2lvs in copper for anelectric field strength of 0.5 V/m is
a. 3.5 m/s b. 1.75x103 m/s c. I1.5 m/s d. 1.75x l0-3 m/s

o

J
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6.

7

8 Fermi energy level for p-type extrinsic semiconductors liesa. At the middle of band gap b. ctose to theionauction bandc. Can't be predicted d. Close to the valance band

Packing
a. 52%

10.

b. 68% c.74% d.82%



ll The responsivity of a photodiode having quantum efficiency of lYo at 0.8pm
is
a. 6.4 mAlw b. 4.5 mA/w c.2.4 mAlw d. 0.4mA/w

What is the process of producing electric dipoles inside the dielectric by an external
electric field?
a. Polarisation b. Dipole moment c. Depolarisation d. Magnetisation

If X represents the susceptibility, C represents the Curie constant, 0 represents the Curie
temperature and T is absolute temperature which of the following represents Curie-Weiss
law?
a. X:C(T-0) b.X=C(T+0) c.X:(T-eyC d.X=(T+0yC

14. In IC fabrication process, metallization is done for
a. Protection b. Packaging c. Cleaning d. Interconnection

15. The density of states in the conduction band for energy level E is proportional to
a. E b. \E c. Er's d. E2

t2

13.

16.

o
In which of these is reverse recovery time nearly zero?
a. Zener diode b. Tunneldiode c. Schottky diode d. PiN diode

17. - A varactor diode is used for
a. Tuning
c. Amplification

18.

l9

20

In which regions does BJT act like switch?
a. Reverse active and cut off
c. Saturation and active

b. Rectification
d. Rectification and amplification

b. Cut off and forward active
d. Cut off and saturation

A uniform silver wire has a resistivity of 1.54 x l0'18 ohm/m at room temperature. For an
electric,field along the wire of I volt/cm. The mobility, assuming that there are
5.8x I 028 conduction electrons/m3 is
a. 1.54 m2lVs b. 6.9973 s c. 69973x1o-3 m2lvs d. 0.69973 m2lvs O

The dielectric strength of ferroelectric materials depends to a large extent on
a. Area of hysteresis loop for the material
b. Presence of magnetic materials in the vicinity
c. Intensity of electric field
d. Frequency of applied voltage
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Attempt ANY FouR questions. Figure in the margin indicates the full mark. symbols havetheir usual meaning. students are required to ansrier in their own words as far as practicable.

a' Find the percentage of empty space in body centered cubic unit ceil (BCC). t5lb' Derive an expression to locate the Fermi energy level in n type semiconductor material. [5]

SECTION "B"
[4Q" l0=40marks]

a' obtain expression for the energy of an electron in a potential well. AIso explain the factthat energy of electron is quantized. . [3+Ub' A 0'46 pm thick sample of GaAs is illuminated with monochromatic Iight having photon
energy of 2ev' The absorption coefficient is 5x104 cm-l.The po*rl, in.ia*t on thesample is l0 mW.

a' Differentiate between direct band gap and indirect band gap semiconductor materialswith examples.

b' A sample of si, doped with l0ti pentavalent atoms per cm3. If width o, .onor.rort?l
l00trrm, magnetic field strength is 10-s Wb/cm2, .r.r.n, density is I mAlcm2 andmobility is equail to 700cm2'Find its resistivity and Hail vorage. t2)c' Derive the time independent form of schordinger wave equation and explain thesignificance of Schrodinger equations. 

t4Id' List the general considerations for the selection of materials for any applications. I2l

')I

a
J

I

4.

a' what are the applications of superconductors? How do you classify the superconductors?Explain with exampres. 
^ 

' rrrv esvwr\ 
[2+3)b' what does monolithic integrated circuit refer? Describe the general IC fabricationprocess with reference to pNp bipolarjunction transistor. 
[l+4]

l.

(i) Find the totar energy absorbed by the sampre per second
(ii) Find the rate of excess thermal energy given up by the erectrons to the lattice beforerecombination
(iii) Assuming perfect quantum efficiency, find the number of photons per second givenoff from recombination events,.

c' How does a tunner diode work? Exprain with vI curve. ' t3l
t3l



5

a. Briefly explain the frequency dependence of polarizability in dielectric materials. t2)
b. Calculate the Curie constant for a paramagnetic material that was inserted at room

temperature (300K) in a magnetic field of 1.2Xl0a A/m and whose magnetic induction
was measured to be 0.05T. Assume that Curie temperature is zero. l2l

c. Explain the hysteresis and eddy-current loss in magnetic materials. 121
d. Write short notes on: 12 x 2l

(i) Fermi-Dirac distribution function
(ii) Effective mass of electron

J-

o_
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