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Part 1: True or False (20 points, 2 points each question). Select A for True; select B for False.
Scoring: +2 for a correct answer, —1 for an incorrect answer, and 0 for no answer.

(BEREAEEER LD

1. If matrix 4 is invertible, then the system 4x = b must have a unique solution for every vector b.
2. For any square matrices 4 and B of the same size, (4+ B)2 =A*+24B+B*.

3. If det(4) is not zero, then 4 must be invertible.

4. If AB =0 for square matrices 4, B, then 4 =0 or B=0.

5. If v,...v, span R",then they must be linearly dependent.

6. Every symmetric matrix is diagonalizable by an orthogonal matrix.

7. If Ais an eigenvalue of A4, then A is also an eigenvalue of the adjoint of 4.

8. If a n-by-n matrix has » distinct eigenvalues, then it is not diagonalizable.

9. Ifrank(A4) = r, then the nullity of 4 equals 7, too.

10. If U and V are subspace of R", then U UV is always a subspace.
Part 2: Calculation and Proof (80 points)

Consider a vectorial field F(x, ¥, z) = (2xy+ 2% o +2vz y2 +2xz). Let the closed loop C be the
cross-section line of the sphere x> + y* +z* =2? and the plane x+ y+z =1. Determine the value of
the integral '[CF-cﬂ (10%)

Find the following inverse Laplace transforms (10% » 5% for each question)

(@E{ 1 } (&E{Jﬁ}
st 41 ’ \/;

Three functions g, (x)=a, g (x)=5 +b,x, g,(x)=¢,+¢,x+¢,x* form an orthonormal set within

an interval —1 < x <1. Determine the values of a, b1, b2, 1, ¢2, and ¢3. (10%)
Solve the following 2" order differential equations (10% » 5% for each question)

@ ' -y =x"™, (b) y'+(4—r")y+87y=0,1>0 (Hint: Tryx=c")

Solve PDE V’u(r,6)=0 within an area 05<r<1, 0<#<2z . B.C. u(l,0)=0,
u(0.5,0) =cos’ @ (10%)
It is known that Vx A =B+iA and VxB=—-A+iB, where A=(4,,4,,4.) and B=(B,,B,,B.).
Show that (10%)
1
m(AxB)-dSZEIV|A+B]2dV

Find the following integrands using complex analysis techniques. (10% > 5% for each question)
o = O [
 (a+bcos 19 0 x*+1
Assuming that f(x)=¢™* +¢" and g(x)= ! — , evaluate their convolution integral

x*+a
h(x)= f(x)*g(x), where * denotes convolution product.(10%)
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