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I. Answer the following questions for matrix A given below. (40 points).
A= [—1O+i 1—7]
[-1) Find the eigenvalues A\; and Ay of A and the corresponding eigenvectors @ and xs.
[-2) Show that the eigenvectors &1 and a2 are orthogonal.
I-3) Find the regular matrix P that P~' AP is a diagonal matrix.
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[I. Answer the following questions (30 points).

[I-1) Solve the following initial value problem of the ordinary differential equation for y(¢) under the

d
initial condition that y(0) = 0 and g(/l(;)) = 0.
Py dy 2
7 _9-7 —
e Ca VT
[I-2) Solve the following initial value problem of the simultaneous ordinary differential equations for each
4 2 dy(0
x(t), y(t) and z(t) under the initial condition that z(0) = 3’ y(0) =0, 2(0) = 3 and ?fi(t) =2
dz
= —_9
dt Y
d
d—i =z+4y+=z
de _
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[11. Answer the following questions. (30 points)

[1I-1) Find the surface area of volume obtained by rotating a curve C; : y = f(z) (a < x < b) around
r-axis. Here, f(z) is C'-function, f(a) = f(b) = 0 and always positive in a < z < b.

Note that smooth surface area S which is parameterized by (u,v) is defined as below. c y
1
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[11-2) Answer the following questions for a curve Cy : (22 + y?)? = 4(2? — ). —ZQij

[11-2-1) Express the curve Cs in the polar coordinates (r,8). ’ )

. \.y:_x
[11-2-2) Find the surface area of volume obtained by rotating the curve C around z-axis.
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