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1.

10.

Let A be a 3x3 matrix with det(A)=3. How many solutions does the homogeneous system Ax=0
have? Why? (5%)

Let A have eigenvalues A1, ...., Ax and suppose that P diagonalizes A. Show that for any positive
integer k, P diagonalizes A* and determine P'A*P. (10%)

. (a) Please determine the rank of the matrix A as a function of k. (10%)

5—-k 4 2
A={ 4 5—k —2
—2 -2 3-=2k

(b) If k = 2, Find inverse matrix A™%. (5%)

Find the eigenvalues and eigenvectors of the matrix A = [(1) ﬂ

Carry out the diagonalization process, if possible. (5%)

Two student solve the same initial value problem y"(x)+ay'(x)+by(x)=0 with given initial conditions
y(0)=A and y'(0)=B. Using wrong constants for b and B, one student got the solution

ya(x)=e ?*(cos3x+2sin3x). Using wrong constants for a and A, the other one got the solution
yB(x)=—3e*+2e**. Find the correct constants for a, b, A and B and solve the initial value problem.
(10%)

Solve the given differential equation (10%)
6x%y + 12xy + y? + (6x2 + 2y)y' =0

It is known that y, = e ' +e7%,y, = —;-e":“ is the solution of ordinary differential equation
y" + Ay’ + By = C What is the coefficient A*B*C ? (10%)

Verify the divergence theorem F=(xy—1Di+yz]+xz k, and D is the region bounded by the unit
cube defined 0<x<1,0<y<1,0<z<l1. (10%)

If z(x,y) = 3000 — 2x2 — 9y? [meter] gives the elevation of a mountain at sea level, what is the
direction of steepest ascent at P(4,1)? (10%)

A small robotic toy is programmed to follow a specific path on the floor of a circular room. The
vector field affecting the toy’s movement is given by F=-3xyi+ 2y7€.

Calculate the line integral of F along the path C.
(C is the semicircle x? + z2 = 4, y = 1, z > 0, oriented from (2,1,0) to (—2,1,0). (15%)
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