Physics Qualifying Exam UCI September 29, 1882

MATHEMATICAL PHYSICS

One textbook plus lecture notes permitted.
NO integral tables except that attached.

Do All Problens

1. Evaluate the integrals

«

2 .
(a) I —%—QE—- (10 points)
x + 1
o
e -]
b J tnx dx
(b) : <2 .2 . 4 (10 points)
2, Find an exact traveling wave solution to the partial

differential equation

The wave travels in the positive x~direction with speed
v and satisfies the conditions

y =0 for x =t =0
y #+ 1 as x * o for all finite t. (20 points)
3. (a) Solve the integral equation
. . [+2]
f(x) = e = 4+ A J dy sin xy f(y) . (16 points)
5]

(b) Under what circumstances does your solution
break down? (4 points)
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(a) Find the function y(x) that gives an extremum
value to the integral

-1 9
I = J (y'“ + y)dx

o
subject to the boundary conditions

y(0) =0 , y@) = 7 . (15 points)

1Y

What is the nature of the extremum (maximum or minimum)

and what is the extremum value of I?
(56 points)

The molecule CHZCL2 has the geometrical arrangement shown '
in the diagram., The atomic groups. Ce
CH2 and C CLZ form isoceles triangles C/,/’H
perpendicular to one another, ;
Consider the group of the symmetry

operations of this molecule,

ci
(a) What are the symmetry operations? (4 points)
(b) What is the order of the group? (4 points)
(¢) How many classes are there? (4 points)
(d) How many irreducible representations
are there and what are their
dimensionalities? (4 points)

(e) Construct the character table (4 points)



Some Elementary Integrals

il

J sinx dx = - cos X cosx dx
I tanx dx = - log cos x i cotx dx
j exdx = eX logx dx
F_ax _1...-1x I AP R
i 975 = a_tan (a)' or 3 cot (a)
a +x
dx 1 -1 x 1 a-+X
5 .3 = 3 tanh (a) or o= log %
f dx = gin 1(-}5) or - cos (5)
a a
2 2
a -x
f dx = log(x + sz + a2 )
2, 2

=

I

I

sinx

log sinx

xlog x - X



