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y =4y +13y=0
If the solution to the initial-value problem v(0) =4, is presented as

y(0) =—1.

y(x)=e“"(acosax+ fBsinbx) andboth a and b are positive, then which is incorrect? (A) a=5b (B)
a=2 (C) a=4 (D) pf=-3 (E) c=2.

Among the following equations, which one is not exact differential?
(A) (y* =Ddx+ (2xy —sin y)dy =0

(B) y*dx—(2+3y* =2xy)dy =0

(C©) A+Inxy)dx+1+x/y*)dy=0

D) 2x+3y-2)dx+Bx—-4y+6)dy=0

(E) (3x* + ycosx)dx + (sinx—4y>)dy=0.

The integral j:;’:)[(myz—y3)dx+(6x2y—3xy2)dy] =(A) 0 (B) 2 (C) -2 (D) 22 (E) -22.

Which of the following sets of vectors is linear dependent?
@) (10) . @

®) (1.2)", (3.4)

© (1.23), (456), (7.89)

D) p,(x)=x>+x-1, p,(x)=x>—x+1, p(x)=—x"+x+1
1 4 5 8 1 0

3k ok D)
23 6 7 1 0

Which one of the following is not an equivalent statement for an nxn Nonsingular Matrix A ? (A) rows of
A are linear dependent (B) Ax=b has a unique solution for every right side b (C) det(A)#0 (D)
Rank(A)=n (E) A has an inverse.

1 1 0 O
-1 0 -2
. 9 -1 3 -3 -1 2 0 O
Given that A = , B= ,C=3 -2 0|, D= ,and E=AB,
2 1 2 3 -5 7 3 0
4 2 7
11 4 -9 4

which one owns the largest determinant? (A) A (B) B (C) C (D) D (E) E.



Jof S AR T
’Fy'j e Ed 7=
OB EE] 2 peH 2

Part IT 3+ 548 (70% > + 7 48 » # 4144")

2

1. Let Dy =? and D’y= Z zy . Solve the differential equation (D> +2D +4)y =4x> +6e ™" —sinx .
by X
5 -8 -1
2. Let A=|4 -7 —4].() Find the eigenvalues and eigenvectors of A. (ii) Find a complete solution of
0 0 4
x| X

the system | x, = A x,

3. Let f(t) isaperiodic function whose definition in one period is

sint, 0<t<rx

f(t):{ 0<t<2r.

0, w<r<2r1’

(i) Find the Laplace transform of f(¢), namely F(s)= J:o e f(n)dt.

(i1) Find the Fourier series of f(¢) suchthat f(¢)= %)+ Z(an cos%—i—bn sin %) , L=rx.
n=1

(iii) Let the Fourier series be reformulated as  f(¢) = chei’"" .

n=—oo

What is the relationships of ¢, to a, and

b,?
4, B= {(1,0),(0,1)} and B = {(1,—1), (—1,2)} are two bases of R*,and T(x,y)=(3x,x—y) is a linear operator
on R?. (i) Find P, the transition matrix from B' to B. (ii) Determine the transformation matrix of 7'
with respect to B . (iii) Use a similarity transformation to find the matrix of 7 with respect to B'. (iv)

Suppose the coordinate vector of u with respect to B is a=(3,4). Find the coordinate vector with
respect to B”. (v) Let the solutions of Parts (ii), (iii), (iv) be A, A", and a’, respectively. What is the

relationship between Aa and A’a’?

5. v,=(1,-2,2) and v, =(0,3,—6) are linearly independent in R®. These two vectors form a basis for a

two-dimensional subspace W of R®. (i) Use the Gram-Schmidt process to construct an orthogonal set

{ul,uz} from {VI,VZ}. (ii) Given that x=(9,0,9), decompose x into the sum of a vector that lies in

W and a vector orthogonal to W .



