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1.
(20) points) Consider the following two-variable function
f(z,y)={ 2@ +y) i (z,9) #(0,0)
’ 0 if (z,y)=(0,0)
(a)
(10 points) Is the function f(z, y) continuous at (z,y) = (0,0) ?
(b)
(10 points) Is the function f(z, y) differentiable at (z,y) = (0,0) ?
2.
(10 points) Find the shortest distance from the origin to the hyperbola
z? + 8zy + Ty* = 225.
3.
(10 points) Compute the surface integral
f / F-N do,
s
where F = (2z, y, 2z), S is the surface of the region bounded by the cylinder
z? + y2 = 16, the zy plane, and the z = 2 plane, and I\T’ Is the outward unit normal
vectoron §. 160
4.

(10 points) Compute the line integral

j{cf-:?‘ds,

where F = (2, 4z, 2z), C is the bounding curve of the surface of the paraboloid



(@)
(b)

z2=9- (x2 + y2) above the zy plane, and f is the directed unit tangent vector along
C.

(20 points)Given an n X n matrix A with real entries such that A? = —J. Prove the
following statements about A .

(10 points) A is nonsingular.

(10 points) A has no real eigenvalues.

(15 points)Find the Jordan canonical form of the following matrix

4 6 0
A=|1-3 =5 0
-3 -6 1

(15 points)Show that the transformation defined by 7" (zy, Z9, Z3,24)=
(z1 + 29 — 323 — 24, 371 — T9 — 323 + 424,0,0) is a linear transformation on

4-dimensional linear space R* ,and find rank of T and kernel of T'.
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