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. Please'anSwer the following questions:

@ =-y%=1 5pt)
) = [ () =2 (5p19)

d pat
© — [ F(x.y)=1 (pts)

(d) What are the first three terms of the Taylor series of sinx at x =07 (5pts)

(a) Solve the differential equation
dV 1 smx

- 2 VK —cosx
where k2 > ( is a parameter. (10pts)
(b) Determine the integration constant by imposing that V =0 when k* = cosx for k*<1

and the condition that V must be continuous across the k*=1 boundary for k%> 1.

- (5pts)

(c) Give a rough sketch of V as a function of x when k* varies from 0, to 1 to a number
larger than 1. (5pts)
There is a two-dimensional vector T= a(x,y) X+ b(x,y) y in three-dimensional (x,y,z)

Cartesian coordinates, where the unit vectors in x, y, z directions are X, y,and 2

respectively, please calculate

(a) VT (5pts)

b)) VxT " (Spts)

() zze V x T, where 7 7 is a tensor and * denotes dot product (5pts)

ltx

Perform the integral f dx

for a real value ¢. (15pts)

= x4
(a) Please show that f(x +ct) and f(x —ct) are solutions to the equation
62 2
-——-2]2 = czq. Q)
Jt dx
(10pts)

(b) What is the difference between these two solutions? (5pts)

(c) Show that g = ¢ is also a solution to Eq. (1) if frequency  is a function of wave
vector k. Find that relation between w and k. (10pts)

(d) Using the relation obtained in (c), show that function g is a special case of functlon f
i.e., find the function f for the solution g. (5pts)




