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. Find the following limits: (5 points)
(a) Iil[\gtxlnx

() limit xexp(1/x)

N

- Find the derivatives of the following functions (5 points)
(a) e

(b %[j‘ dyF(x,y)J, where F(x,y) is a function of (x,y).
o
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. Find the following integrals (10 points)
(a) f dxF (x)8[a(x ~b)], where §(x) is delta function, a(x - ) is the argument
of the delta function, F(x) is a function of x, and a and b are nonzero constants.

(b) f(de)—z using the contour integration in complex analysis.
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Following equations are a set of coupled differential equations for x(z) and y(¢),

- "

dt
a

=2

(20 points)

(a) Find the non-trivial general solutions, that is to say, excluding x=y= 0
solution.

(b) What is the shape of the trajectory of a particle that is described by x(z) and
¥(t) on the (x,y) plane?

(c) Find the constant of motion described by these equations.

o

. Solve the following differential equation

N

--aN?,
a

where a is a positive constant. The initial condition is N = Ngatr=0. (15 points)
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The following is an equation for a vector A in Cartesian (x,y,2) coordinates
A XA
VxA= i+ 25,
where L is a constant, and § and z are unit vectors in the y and the z direction

respectively. Find a solution for A that is not a function of z, that is to say,
9A/dz=0. (15 points)

The following is a differential equation

2

% +Asinx =0,

where A is a positive constant. (30 points)

(a) Find an analytic expression for dx/dr that satisfies the boundary condition
that dx/dr=0atx = x,= 0.

(b) Find an analytic expression for the time it takes for a particle that is described
by x(r) to travel from -x, to x,.
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