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1.(30%) The Cartesian and polar coordinates for the point P can be described by the
following figure,
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Here X is the horizontal length from the origin and y is the vertical distance. And r is the
length between the Point P and the origin, and 6 is the angle measured counterclockwise
from the positive x-axis to the line connecting the Point P to the origin.

The figure below shows the contour line (see black line) in a form of r = 3 + 2co0s6, with
0 < 6 < 2m. Please compute the area bounded by this contour line.
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2.(10%) Please compute % [2(3%) + 5e*].

3.(10%) Please compute the integral [ 03 fyg e* dxdy.

4.(10%) Please compute the integral [ x%e*dx.

5.(10%) Please use the fundamental theorem of calculus and compute the integral
f_ll 3xe ™ "Dy,

6.(15%) Let u; = a,cosat + bysinot and u, = a,cosat + b,sinat.
Then let u, :=%[(a14—b2)-ki(a2——blj]andlL_::%[(al——bz)—ki(az—klh)}

Note that i = v—1.
Please provide your derivation showing that

Uy + iUy = u et +u_e ot
7.(15%) Let A is a vector field. And @ and @ are scalar fields. The following two
relations hold.

Vx(goﬁ)=g0VxZ+V(pxﬁ

V(%) _ CDV(p(;Z(pVCD

Now p and p are two scalar fields, please use the above relations and provide your
derivation showing that

1 Vp X Vp
v (=p) =
pt p?
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