





Gy VIT-AP
. UNIVERSITY

Apply Knowledge, Improve L ife!”

QUESTION PAPER
Name of the Examination: WINTER 2022-2023 — FAT

Course Code  : PHY1008 Course Title  : Modern Physics .

Set number  :04 Date of Exam @ .90706 2023 (FN) (Dl)
Duration : 120 Minutes Total Marks : 60 Marks

Instructions:

1. Assume data wherever necessary.
2. Any assumptions made should be clearly stated,
3. Use the following values, h = 663 X 1073 |5, ¢ = 1,6 x 1071 C, my = 911 x 107 kg, m, =
=167%X10"% kg c =3 x10° m/s, 1eV=16X% 107°), ks =

=7 H/m, Avogadro Number (Ny) =

1.67 % 10727 kg, m,,
24 A'm? , wherever required.

1.38x 10723 | K~* = 8.617 X 1075 eVK™?, y = 4w x 10
6.023 x 103 /mol, Bohr Magneton (ug or f) = 9.27 x 10~
gth L is given by

Q. The normalized wave function of a particle trapped in a one-dimensional box of len
Y= 2/1, sin (mrx/L)_ Compute the probability that the particle can be found between 0.45 1 and
(10 Marks)

0.55 L in the first excited state,
00 K are N. =

Q2. Calculate the intrinsic concentration in silicon at
density of states function in the conduction band and valence band for silicon at 3
vary as T3/, Assume

2.8 x 10 cm™® and N, = 1.04 x 10'? cm™3, respectively. Both N and Ny,
the band gap of silicon as 1.12 eV and does not vary over this temperature range.
(10 Marks)

(a)T=200Kand (b) T= 450 K. The values of effective

Determine the position of the intrinsic Fermi level at T = 300 K with respect to the center of the band

Qs.
gap for (a) GaAs and (b) Ge. The effective carrier masses (electron (m) and hole (my) in GaAs and Ge
at 300 K are given as follows. For GaAs, m; = 0.067 mo & m}, = 048 m, and for Ge, m;
(10 Marks)

0.55 my and my, = 0.37 mg,
3. If the

Q4. (a) An n-type semiconductor is known to have an electron concentration of 1.0 X 10*® m~
electron drift velocity is 60 m/s in an electric field of 300 V/m, calculate the conductivity of the
(5 Marks)

material.
(b) A sample of intrinsic silicon at room temperature has a carrier concentration of 25 x 10 m~
It is doped with arsenic at a rate of one arsenic atom per million atoms of silicon. If the concentration

of the silicon atoms is 5.0 X 1028 m™~3. Determine the hole concentration.
(5 Marks)









