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1. Givenasguarematrix A= 0 1 O
0 0 -2
(1) Finditseigenvalues and the associated eigenvectors. (14)
(2) Find amatrix P that diagonalizes matrix A. (3)
(3) P'AP=2 (3
2. Givenaquadraticform F = x> —2xX, + X.
(1) Find amatrix A such that quadratic form is X'AX with X'=[x; Xo].  (5)
(2) There exits a coordinate transformation X=QY which transforms the given F
to the standard form.  Find the matrix Q and the standard form. (6)
(3) Show that matrix Q in (2) is an orthogonal matrix. (3)
3. Find the genera solution of the following nonhomogeneous system of linear
differential equations. (20)
X =3% +3X, +8
X, = X, +5X, +4
4. Given: A curve C has parametric equations
X = cos(t)+tsin(t), y =sin(t)-tcos(t), z = t* for 1< t <5.
(1) Find the length function s(t) and calculate the length of curve C.  (7)
(2) Findthecurvaturex of curveC.  (7)
5. Givenascaar function ¢(x,y,2) =xyz. (12)
(1) Compute Vo
(2) Compute curl (Vo).
(3) Compute div(Ve).
6. Find the streamlines of the vector field F(x,y,z)=1/xi +€*j-k. (10)
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(1) Matrix A isan orthogonal matrix if and only if A1 = A",
(2) Matrix A isasymmetric matrix if and only if A = A™.
(3 Theeigenvauesof areal symmetric matrix are real.
(4) A complex matrix U isunitary if and only if U™ = U".
(5) A complex matrix H is hermitian if and only if H = H".



