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1. Consider the differential equation: (cos(x)—2xy)t+(e’ —x“)y' =0.

(a) (5%) Determine a so that the equation is exact.
(b) (10%) Find the general solution of the exact solution.

2. (15%) Consider the differential equation: x°)y"—7x) +16y=0 forx>0,
with one given solution y, = x*. Find the second independent solution Y, by

using the technique of reduction of order.

3. (20%) Solve the differential equation: y"(¢)+5t/(t)—5y(¢)=0 with zero

initial conditions y(0)=0; »'(0)=10. (Assume that lilp ¥{s)=1)
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4. (15%) Consider the matrix M = TR Find the eigenvalues of M.
0 O =1 =l

| 1 0 1
5. Consider that matrix 4" =3 =2 0 2 3.
1 1 2 1

(a) (10%) Find the basis of the range space of 4 (denoted by R(4)) and the
basis of the null space of A" (denoted by N(A")), respectively.

(b) (10%) Show that x, Lx,, forall x eR(4) and x,eN(4").

6. (15%) Consider the subspace ¥ = R(A). Find the orthogonal projection of x
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onto V, proj,(x), where A= {1 and x = al
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