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1. Solve y'-y= f(t), where y(0)=0 and y’(0)=1, and f{)=1 if O<t<2, f(1)=0 if £>2.

(15%)
2. Find the inverse Laplace transform (£7(s)) of the function ey z ) (10%)
s is—a
M 7 1]
3. LetaA =i 0 2 6 i, find the eigenvalues and eigenvectors of A. (10%)
0 1 -3]

4. Show the following Fourier transform theorems:
(a) Convolution theorem #f*g}=+27 #Af}Ag}. (10%)

5. Solve the differential equations

(a2 0y \Lm,'rv\zg..fv\_n (1(\07,,\
\Gj A Y (AT AY (AT 75} ~y

(b) y"(x)+4y(x)=3sinx. (10%)
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7. Find the tangent to the ell1pse—2-+y9 =1, at P: (2, T) (10%)

zidy

8. Describe the region of integration and evaluate j Isin ydxdy . (15%)
]
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1. Solve the nonhomogeneous Euler-Cauchy equation. (20%)
X3y" 4+ 2xy’ =2y = 2x°

2. Solve the initial value problem. (20%)
y"—4y'+5y=5x, y(0)=1 vy'(0)=1

3. Construct an diagonal matrix from the eigenvectors of  (20%)

v
O O N
N W O
w N O

4. F=2x4 +4(y* -52-2x)] +(z°)k , and S is the circle of X*+(y)? =16,

evaluate | J'S(curl F) e idS . Assume that the surface is oriented upward. (20%)

5. Find the Fourier series of the periodic function f(x) of period 2n.  (20%)

-1, —-7<x<0
f(x)=<2, O<x<xl2
0, #nl2<x<nx
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1. Solve the following equations.(20%)
a. (2x+3)dy—(2y+1dx=0.
b. y-y=xy°

2. Find the value of the line integral, when F(r)=[ -x, xy]=-Xxi+xy], and c is the circular
arc below from A to B. (20%)

B —

3. Solve the initial value problem.(20%)

y,"=-2y,+3y, ¥,(0)=2, y,'(0)=-1
y,"=-6y,+8y, Y¥.(0)=3, ¥, (0)=-3

4. Find the Fourier series of the periodic function f(x), of period of P=2L.(20%)
f(x)=1 (-2<x<-1), f(x)=0 (-1<x<0), f(x)=-1 (0<x<1), f(x)=0 (1<x<2),P=2L=4
5. Inverse Laplace transform.(20%)
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1. Solve the following differential equations.

a. Y'+2y-3y=2e" (10%)

ylny
X -

b, Y=2 (10%)

2. Find the Laplace transform of the following function.

a. tsin(t+a). (10%)

b. t3sinh2t. (10%)

3. Solve the following equation.
y(t)—J';y(r)sin(t—r)dr=1. (20%)
4. Evaluate the surface integration jIF-ndA with F=[2x,z, 3y], S:xty+z=2, x>0, y>0,

z>0. (20%)

5. Find the Fourier series of the periodic function f(x), of period of P=2=n

f(x)=x+n/2, —-n<x<m. (20%)

1-1
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1. Solve the following initial value problem. (20%)
y'+7y'+10y =5e'u(t-2), y(0)=0, y'(0)=1
2. Solve the following integral, (20%)
_[: te ~** cos( at ) dt
3. Find the inverse of the following matrix. (20%)
-2 1 2
A= 3 1 -2
2 4 4
4. Find the Fourier cosine series of the following function, (20%)
f(x)=x (0<x<?2)
5. Evaluate the integral, (20%)
J- cos(x/ 4) dx
© X*+7°
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1) O(jj(e“-e")dt? i—J-1 (5%)

2) og(e“-sint)dt?(5%) Hint: e" =cost +isint
= e .sint . fy| =

(3) [(—=——)dt?(10%)  Hint: { } [f(u)du » L{f@®)}=f(s)
0 S

@) T(ﬂ)dw (5%)
0

S (30%) FfET AR A S AR o

(1) (3% +ycosx)dx+ (sinx—4y*)dy =0 (10 %)

(2) y'-3y+2y=e*+4x, y(0)=0, y'(0)=1 (10%)

(3) y+y-tanx=sin2x, y(0)=1 (10 %)

X, 0<x<p

It
[ 4

. (10%)%ﬁﬁps.g;f(x)={ L f(x+2p)=f(x) » s f(X) BB &

-X, —p<x<0
FCS

o (20%)% % B HF =(X+2y+az)d, + (bx—3y—2)d, + (4x+cy +22)d, 5 25w £ 4

(irrotational field) -
(1) A=z w¥#a-~b-~c-(10%)

(2) - BEHH(Y2) 0 REVY=F - (10%)

=4

v (15%)% F - 4 HFF=(2x-y+2)a, +(x+y-2°)a, +(3x—2y+42)d, > ¥ & T xy

T b RBELRlE LT 32 FESR - ¥ R3% 4 BT RAT LA o
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Show the details of your answers

1. Solve the differential equations. (30%)
(1) dy—(e¥ +2y)dx=0 (10 %)
(2 x'-y=0 (10 %)

3) xX*y+x*y'2xy2y =0, y)=2, yO=6, y'WN)=2 (10 %)

2. Solve the following problems. (40%)

. 1 if O<t<nm
(1) Find the value of Ie"”f(t)dt , where f(1)=¢ 0 if w<t<2m (10 %)
0 sint if t>2«

2 if <y,

(2) Find the Fourier series or Fourier integral of /(¢), where f(t)= {0 " |t| o1
1 .

(10 %)

[4

(3) Evaluate the integral I cos 2 —dt . (10%)
+

(4) Find the Fourier series or Fourier integral of peribd function f(¢), which is

’ ’ - f if 0<t ,
assumed to have the period 27, o f= { | ||t| ? <::0 (10 %)
- if =7

3. X1,X2,X3,X4 € R, V= span {[X;, X2, X3, X4] : X1 t X2+ X3+ x4 =0, X2 + X3=0 } R*.
Determine the dimension of the subspace V. (15 %)

4. Find the directional derivative of f(x, y, z) = X+ 2y2 + 3z% at the point P:(1,2,0)in

the direction of the vector @ = i - j +k.(15 %)
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1. Solve the differential equations. (30%)
(1) y"+4y=8x* (10 %)

@ y'+§y=§(1—2x)y‘ (10 %)

3) y"—gy'+ 32y=2x—1 (10 %)
X

X

2. Solve the following problems. (30%)

(1) Assume L[f(?)] =°]e‘“‘ f(#)dt, determine the value of L[f(#)] and L[f ()],
0

2t if 0<t<],
where £ (f) = (20 %)
t if t>1.

2
(2) Evaluate the integral | L+4c0s8 1o (10%)
o 17—8cos8

3. RRENFHiE - B LimE(S, 10.0),(10,89),(15,8.2),(20,7.0) £H— A&k

F X (10 %)

4. Determine the minimum value of function

fx1, %2, %3) = 35-6x, +2x; +x} —2x,x, + 2x; +2x,x; +3x2 (15%)

5. Let 7 be a position vector, determine V o (r""'7). (15 %)
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1. Solve the differential equation 2x“y”-5xy’-4y=0. (10%)
2. Solve the differential equation y” + 4y = 8x°. (15%)
3. Diagonalize the matrix A, where

73 02 -37
A= |-115 10 55| (10%)

17,7 1.8 -93

4. Let S be the subspace of R* containing all vectors with x; + X, + X3 + X4 = 0 and x; +
X, - X3 - X4 = 0, find a basis for the space of S™. (S = containing all vectors

orthogonal to S). (15%)

5. Find a unit normal vector n of z°=4x*+9y” at the point p:(2,-1,-5).(15%)

6. Describe the region of the following integration and evaluate. (15%)

1 (2%
2
J'O L Xy “dydx
7. Evaluate the integral(counterclockwise). (20%)

jﬁ%z C:z|=2
¢(z°-12)

=
&b
T





