1)

What is the order of the magnitude of the period of motion in the k — space for the
tetragonal metal? The faces are separated by the distance of G =2x10° cm™ and the

magnetic field is B =10° gauss.

(a) 1.2x107" sec

(b) 2 sec
(c) 4.5 sec
(d) None of the above

2)
If there are 10" donors/cm’ in a semiconductor, find the hall coefficient and the

concentration of the conduction electrons at 4 K. The effective mass is 0.01m and
ionization energy is 1 meV.

(a) —1.3x107"* CGS units and 0.46x10" electrons/cm’
(b) 2.36 CGS units and 12 electrons

(c) 4.003%x10° CGS units 2.34 electrons/cm

(d) None of the above

3)

A boat leaves an island and sails a distance 285 km at an angle 40.0 north of west. In
which direction must it now head so that its resultant displacement will be 115 km
directly east of the island (in terms of south of east)? Determine the value of distance if
boat sails to the resultant displacement of 115 km directly east of island.

(a) 90.6°, 183 km
(b) 28.8°, 380 km
(c) 88.5°, 580 km
(d) 72.8°, 1980 km



4)
Solve the delta function I 91‘25(3.1' +2 )

(a) O
(b) 3

(c) !
3

(d) None of the above

9)

The diameter of a super conducting wire is 2 mm and the critical magnetic field is
9.7x10° A/m . Calculate the critical current in the wire.

(a) 120 A

(b) 1219 A

(c) 119 A

(d) None of the above
B)

Consider the spin state of system to be (OJ . If subsequent measurement of S is made along 7

. Find the values of measurement and the corresponding probabilities.

a) cos” | — |,sm"| —
2 2
b) COSE[E},COSE[EJ
2 2
2[6] 2(6]
c) sec | — |,cos”| —
2 2

d) None of the above



7)
Determine the expression for the scalar potential of a point charge? Consider the point
charge moves with constant velocity. Let ¢ be the charge of the point charge, R be the

radius, v be the velocity, r be the position of the particle to the field point, and & be the
angle between R and v.

1
(a) V(r,7)= Z g;
Te 2
’ R\/ —V—,cos2
e
1
(b) ¥ (r.1)= 4
‘?TE[] v 2
R\/l——,sm“ 6
e
1
(c) V(r,7)= q
4r e, 2
R\/1+—,cos‘ 6
e
8)

Calculate the concentration of the schottky vacancies at 300 K, if the energy required in
removing a sodium atom from the inner layers of the crystal to the boundary is 1 eV.

(a) 5x10° per cm®
(b) 10° cm®

(c) 4x107° e’
(d) None of the above

9)
Consider the four energy levels E,2E.3EF and 4FE. Express the partition function of two
particles for (a) identical particles (b) distinguishable.
s = g DTy pOPE | TR

v
a) _fe | 2B, B3P | 4\
zp=(e+ e 1 1)
z=1 te L2 4 g0 | o7 FE
b) 3
Z,= (e_ﬁs ye 2y +e‘"’g€)
so=e e et et e
c)

-4 =

d) None of the above

2
Z;= (e_ﬁs +e ey e_we)



10)

A particle in one dimensional moves under the influence of potentiaIV(x) =ax’. For large n,

what is the relation between the quantized energy level E, and n?

a) F| "
b) EL
c) Elln

d) None of the options



