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1. {10%) Given A= , 0<p,q<1, find A"
p q

1—
1 0 Ooy2 1 0 2

2. (10%) GivenA=LU=|-1 1 O0||0 0 m m |, m20,meZ
2 =2 1110 0 m m

{a) Please find the rank of A. (5%)

(b) Do A and U have the same nullspace? Please explain it. (5%)

a b ¢

3. (30%) A=|d e f| ,withreal numbersq,b,cd,e,f,ghandiand eigenvalue and eigenvector pairs

g h i
0 -1 1
(13 0 )a (—‘2: 1 )a (_35 1 )
1 0 0

(a) Check if matrix A is singular, orthogonal, or positive definite, or not belonging to the above classes. (5%)

(b) Find Hm(A4™)" (5%)

(c) Let x=|q |,p,q,r € real number be a unit vector, what is the maximum value of “Ax” (5%)

(d) Let x=| q |,p,q,r € real number be a unit vector, what is the minimum value of xTAx (5%)

(e) What is the determinant of 34+ 17 [ is the identity matrix. (5%)
(f) What is the column space of 4+ 317? Iisthe identity matrix. (5%)
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4. (20%) Determine whether the given differential equation is exact, if it is exact, solve it, if not, explain why)

(a).(2y——1—+cos3x)—c—12+—)%—4x3 +3ysinx =0
X dx x

(b). 3x%ydx + (x> - S)dy =0

5.

(10%) Solve the given differential equation by undetermined coefficients y"+ 4y = 6 sin(x) cos(x) .

6. (10%) Find the_particular solution of the given high-order differential equation.

5 4 3 2
22’6};—7in)+122};+8‘;¥=e‘(1+e"(1+e”(1+e")))
X

1, 0<t<Z
7.

(10%) y"+y= f(t), where f(t)=

2 ©0)=1, y'©)=0 Solve y(1)
sinf, t?_%




