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(1) Solve (a) xy’dx + (x*y* + xzy)dy =0

(b) sin y%y—z (cos x)(2cos y — sin® x)
X

(2)  Solve x’y"+x?y" 2xy'+2y=x1Inx forx>0

(3)  Find the Laplace transform of f(H)=¢t by using definition.

”+ ’= S
4) Solve {Zy_yz_:;’l; ; 20)=-1, 2(0)=-1, y(0)=1.

y'(0)=0

z

(5) Evaluate CL c 5 dz where c is the circle lz|=4.

(z° +7%)

811




(6) Find a basis of eigenvectors and diagonalize the matrix

310
A=|0 1 0}.
4 2 1

(7) Assume that the velocity vector is F = yi+j-xzk, speed being

measured in meters/sec. Compute the flux of water through the

surface S: y=x2 0<sx<2, 0<z<5.

(8) Evaluate H(xzzi +xtyj+ yzzk) ‘ndA, where S is the surface closed
s

by ¥ +3y2+z2=1 » and n is the outer unit normal vector of S.

(9) Evaluate _[ f(curl F)-ndd4, where F=y%e™ i+ x’ cos zj—e k; S'is
s

the portion of x% + y? + (z-3)* =10 that allocates above the z = 0

plane; and n is the outer unit normal vector of S.

(10) Find the Fourier cosine and sine transform of the function e™*.
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L. (10%) Solve the differential equation V' = x’ (y— JC)2 +x'1y
2. (a) (5%) Find the Laplace transform of the function

1 if O<t<nr
flt)y= <0 if m<t<2m
cost if t>2m

(b) (5%) Find the inverse Laplace transform f(t) of

2(1 - 7™

F(s) = T )
2
¥ ~t  x- F(’")
3.(10%) T'(x) = J.e £ dt , then find 131
° F(?)

4. (10%) Evaluate {—-—g——j , where c is the circle |z - i| =]
(z*+1)
5. (10%) Evaluate the surface integral H(xyzi + 3’ j+ y’zk)en dA, where S is the
N

closed surface consisting of cylinder x> +y?=4? (0 <z<b) and two circular disks z=0
and z=b (x*+y” < ¢*), and n is the outer unit normal vector of S.

6. (10%) Verify the Stokes’s Theorem, if a vector F = Yi+zj+xk ,Sisthe surface by
z=f(x,y)=4- (x*+)*) ,z = 0.

1R -4H2A [HARM] .
A LSRR A ZRZERE




7. (10%) Find the eigenvalues and eigenvectors of the matrix

-6 6 -9
A=16 3 -18
1-3 -6 0

8. (10%) Find the convergence interval of the series
= 2
Z (___)m (x _ 3)Zm+)
m=0 3
9. (a) (5%) Find the Fourier series of the function
f(x) = 5 y " <X<g

(b) (5%) Using the result to show that

10. (10%) Evaluate the integral

3
fix) = Ix"’ Jy(x)dx , where J (x) isthe Bessel function of
1

the first kind of order n and Jy(1)=0.7652, J,(3)=-0.2601, J,(1)=0.4401 and J(3)=
0.3391

F2Roes2R ; <814
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1. (10%) Solve the differential equation (y*+1) dx = ysec?2xdy
2.(11%) Solve x*y" — 2xy' + 2y = x* +4in(x), ¥(1)=5.5,y'(1)=6.5

3. (12%)Use Laplace transform to find the solution for the following linear system
y'=3y +x'+2y-x=0
y'+x'-2y+x=0
y(0)=y(0)=0,x(0)=1

4. (10%)Evaluate the integral E( 2+Slzn)((}’if)+ : ! dx,where v, @ and B are positive
(X2 +a®)(x

constants and @ # 3.

z—4i

72’ +4z

5. (10%)Evaluate C_f dz , where ¢ is the circle |z| =4,

6. (12%)Solve a boundary value problem for the motion of an infinite string, stretched the entire
x-axis and released from rest with below initial position

or* ox?

1+x for-1<x<0

y(x,0={1-x forO0<x<l
0 for|x|>1

(-0 <x <o, t>0)

7. (10%)Explain Green'’s theorem (support your description with formula)
8. (10%)Explain Stokes’s theorem (support your description with formula)

9. (15%)The Bessel function of the first kind of order v

J,(x)= ; Y n‘(;(lr)l 7D Y please_ show J,(x) =% L% cos[xsin(@)]d6

Hint: ™ = cos(xsin(8)) + isin(xsin(8))

£1R 41 A
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1. (10%) Use Residue Theorem to evaluate .[)ﬂ

1

(2+Sin(:?)2 d&

2. (12%) Given the flow f(z)=(1-i)Z , please compute the circulation around, and the net
flux across the circle C:

7
r4

=2
3. (10%)Please use the Cramer’s rule to find out the Current [3 in the circuit

44

4. (12%) Expand the function f(x) :xz , 0 <x <1, 1n a Fourier-Bessel series

S(x) =3 e, (ax), with Jy(@)=0.

5.

2 —1 0
(10%) Find the eigenvalues and eigenvectors of the matrix | 5

2 4
0
6. (12%) Given f(x) = e " COSX,x >0, find its Fourier cosine and sine integral
representation.

] 2
7. (12%) /(—)——L
L0 < 2

Z

. please expand the given function in the Taylor series centered at

zZ, = —1 and Zy = I, also find the region within which both series converge.

#18 &3R8 [HxRAE]
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8. (10%) Evaluate the line integral é{% dx + ——%—2- dy , where C is the
(x"+y%) (x"+y7)

square with vertices (2,2), (-2,2), (-2,-2), (2,-2) in a counterclockwise direction.

9. (12%) A point charge q located at the origin create the electric field at the point
}/'

3 2
|1

through a cubic formed by X = ¥y = z = *a six planes.

(xyz2)E=¢q

where r = x1 + yj 4+ zk. Please find the outward flux of electric field £

28 A4H2E
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— B (1+x) LY +(1+r) -——+3(1+x)———-—8y—\/if; (20%)
e N Ty
(s"+a%) ,
He £ s ny g s (15%)
= - BE: OV aV—O (O<x<a, 0<y<b)
oy’
x=0, %K=f(y); x=a;, V=0
B.C. x - (15%)
=0, V=0 =ph, —=
y y 5

Y Considér the force field F = VIi+2xy+z)j+2yk (a) Determine the

' (222)
potential function (10%). (b) Evaluate _[ F-dr (10%).
(1

111
Fi Find the minimal polynomial of 4 =[1 1 1| (10%).
1 11

75 Find the Fourier series representation of the function f(r) = ¢ —¢2 ,0<t <1, (a)
by half range cosine expansion (10%), (b) by half range sine expansion (10%,).

821
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l. *Z)’/"")’::X3'|‘2X Solve for y(x).
2. 37 42 sin(y) + [¢* cos(y) + 3] y'=0,y(1)=0.  Solve for y(x).

3. Anobject of mass m=2 (kg) is suspended from a spring having a spring constant k=10
(N/m). Attached to the object is a shock absorber, which introduces a drag force of 8v (v
i1s the velocity of the object in m/sce, ¢--2). Set y--0 when the object is at static
cquilibrium.  The shock absorber is set in motion by lowering the object 0.5 (im) (i.e.
Y(-=-0) = 0.5 )y and then striking it hard cnough to impact an upward velocity of § (m/sec)
(Le. Y'(¢=0)=-2). Findthe displacement function y(2) of the mass.

o

4. X'y -dxy' 1 Gy =4x 46 In(x),x>0. Solve for p(x).

5. Write the function whose graph is shown below in terms of the Heaviside function, and
find its Laplace transform.

822
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6. Use Laplace Transform to solve the initial value problem.
Y2y 42y = 1@, y(O) = y'(()) =0

£ - 0 if t<3
T2 it 123

7. Part of the graph is given below. Find the phase angle form of the Fourier series of the
function.

411

AV >
2 1 3 i

-1

8. The graphs in the figures define two periodic functions fand g, respectively. Calculate
the complex Fourier series of each fi unction. Determine a relationship between the
frequency spectra of the functions and also between their phase spectra.

»

f g
A A

. ) v . ) 10sin(Bw
9. Find the inverse Fourier transform of the function: ———(—ﬁ)
@+

10. Assume that /'is periodic with period p- Show that for any real number a,

J:+p f(x)dx = L’ F(x)dx = j”f/z £ (x)dx

t

823
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1. (15%) Solve the follo'wing circuit with two voltages system.
(1) Form this system into augmented matrix. (2) Show the procedures for reduced

row echelon form operation. (3) Compute the solutions; where V1=V,=5 volts,
R|=R2:R3=R4:R5=1 ohm.

R| R3 R5
N\
+ ] —*> S —> -
) I; L I3
V] ) R2 R4 ) V2

1 2
2. (15%) If F(x) = x> -2x%+x-2, evaluate f(A), where the matrix 4 = 'i 3 4jl.

(1) Find the cigenvalues and corresponding eigenvectors. (2) Evaluate f(A).

3. (15%) An external force, /' = yi+2x  , exerts on an object. Find the works from ©, D

to (1',_ 0). (1) Along a straight line. (2) Along a circular arc. (3) Explain the difference.

4. (10%) Construct a set of orthonormal vectors from the given vectors -

Vi=( 2 2)>Va=( 4 0) Vs=(2 0 1)

5. (10%) (1) Find the status of intersection for the two vectors by the four given points: Py =
(0,0,0), P2 =(0,3,0), and V; = (3,3,0), V2 = (3,0,0). (2) If intersected, what is the
intersection point? '

824




6. (10%) The spring-mass system can be described as [ =

. KX, where K is known as
stiffness matrix; K is known

' as elasticity matrix. Find the stiffness matrix and elasticity
matrix for the system shown below; assume the values of k and M by yourself.

ki3

M,

M,

7. (25%)

(1) (5%) Find the D’Alembert solution of one dimensional homogeneous wave
equation:

2 : 2 .
PDE: %;—Z}izazg-z)i,a>0,-oo<x<oo,t>0
" ,

ICS: (1) y(x,0) =¢(x),-0 < x <0
.y OY(x,0)
(11) Rrvee

=6(x),-c0<x <0

X 0<x<d
2

(2) %) Find y(1,1)and y(%,—:-;—) for a=2, ¢(x) =/ —;—(1 - X), %S x<1 , and

N

0, otherwise

O(x)=0,-c0<x <00,

(3) (5%) In (1), if the interval is finite,0 <x </, and the additional boundary
conditions are  (0,7) =0, and y(/,1) =0 fort =0, find the D’ Alembert solution.

(4) (5%) In (3), if the ICS: y(x,())zsin—ﬂ;E allclf}zg;—’()lz(), and the others are

unchanged, find the solution y(x,1).

(5) (5%) By using the method of separation of variables to find the solution of (4).

825
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1 1
y +;y=;7y BT

Solve for y(x) of the

3

Use Laplace Transform

YO+ y"(t) = e,

3 2
X %}-+6ng%+7x%+y=6+——
x

1)=1.  Solve for (x). (20 %)

following ODE. (15 %)

2
X

to solve the initial valye problem. (20 %)

¥'(0) = y(0) = 0, Y0 =1, y"0)=-1.

Write the function J (@) whose graph is shown in the following figure in terms of the Heaviside

function, and find its Laplace transform. (15 %)

S
y

A

()

Q)

82




Calculate the Fourier series of the following function, (15 %)
/ /
f(x)-—-z-—x, when (x<0<=)

=x—§1, when (i<x<l).
4 2

Find the inverse Fourier transform of M (15 %)
20+iw

y()ﬁ_/\é-l_ﬂ'l-

8271
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1. A factory makes four different products (Py, Py, Py, P,), each product
requires three raw materials (R, R,, R;). The relation is shown as

follows:
P1 P2 P3 P4
R, 2 1 3 4
R, 4 2 2 1
R; 3 3 1 2

(10%) () Establish the production model of this factory into a matrix
form. [Hint: R=AP]

(5%) (b) Estimate the required materials for the order of P1=10, P2=30,

P3=20, P4=40.

(10%) 2. Find a linear transformation T: R> —R?, such that

: 1 0 3 0 5
oL Bl
0 0 1
3 -2 0
(15%) 3. Show the steps to diagonalize this matrix 02 3 g

(10%)4. Construct a set of orthonormal vectors from the given vectors :

- e d

V=2 2). V=0 4 0). %= 0 1)

1B 428 [Lt2remY

828




(15%)5. Calculate the surface integral of the vector function £ = 7 4 ¥ over

the portion of the surface of the unit sphere §:x? 452 4 2 =1 above

the xy plane, z>o.

(15%)6. Determine the potential function the force field

ﬁ=y27+2(xy+z)]‘+2y/€.

(20%)7. Find the solution of the non-homogeneous wave e uation:
q

2 2
PDE: %21=g-2)i+asinx,a>0,0<x<7r, t>0
it X

BCS: 30,1 = V(7 t) =0

ICS:  yx,0)=0, ayﬁg:—’g=0,0<x<ﬂ

829
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1. Find the inverse Laplace transform of the function ln(l + (D—,J 7 (10%)
$?

2. Use the Laplace transform theory to determine and draw the response of the damped
mass-spring system governed by
y +3y +2y=r(t), y(0)=0, y(0)=0
where
(a) x(t) is the square wave, r(t)=u(t-1)-u(t-2), (20%)
(b) r(t) is the unit impulse at time t=1, r(t)=5(t-1). (20%)

3. Solve (x’ +3xy?)dx +(3x’y +y*)dy = 02 (10%)

4. Find the complex form of the Fourier series of f(x)=¢*,if —n<x <7 and f(x+2 n)=f(x) and
obtain from it the usual Fourier series. (20%)
5. Find the Fourier series of the periodic function ? (20%)

0 iIf-2<x<-1
f(x)=4k if-1<x<1l , oneperiod=4
0 ifl<x<?2

f(x)
A

k

—

%1845 1 A o o
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. Assume that v=[v1 v, v,|' represents all vectors in R® such that 3v, —2v, +v, =0,

4y, +5v, = 0. Is the given set of vectors a vector space? If your answer is yes, determine the
dimension and find a basis for this vector space. (15%)

. A model of a vehicle suspension system is shown in Fig. 1.

(a) Derive the equations of motion in matrix form. Since this system can be formulated as an
eigenvalue problem, please find the resulting eigenvalues for k&, =10° (N/m),
k, =10*(N/m), m, =50(kg), and m, = 2000 (kg).

(b) Continue Part (a). Suppose that the tire hits a bump that corresponds to an initial condition

of
x,(0) 0 x,(0) 0
= ) and . =
x,(0) 0.01 x,(0) 0
Calculate the response of the car x,(¢).

(20%)
—T—xl ®
my

;
ixz ®

m,

77,%77

Figure 1 Two-degree-of-freedom model of a vehicle suspension system, where m;: car mass, m:

tire mass, k;: spring constant of the car, kp: spring constant of the tire, xi(f): car’s

vibration displacement at time ¢, and x,(?): tire’s vibration displacement at time ¢.

21843 2 B [HARA] ; 1»
B &g —HasE § A




3. Find the length of the circular-helix curve:

r(f) =acosti + asint j + ctk, from (a,0,0) to (a,0,27c)

(15%)

4. The flow of heat in the temperature field, T(x,y)= e” ™ sin 2xy, takes place in the direction of

maximum decrease of temperature 7. Find this direction at the given point (x,y)=(1,1).

(15%)

5. Evaluate the line integral cﬁc F(r)-dr counterclockwise around the boundary C of the region R,

whereF =[xcosh2y, 2x*sinh2y],and R: x*<y<x.

(15%)

6. Solve the following one-dimensional heat equation for a long thin bar of length L oriented along

the x-axis:
ou_ 2 0u
ot ox*
with the boundary conditions,

u(0,0)=0, u(L,f)=0 forally

and the initial condition,

u(x,0) = f(x)
X, if0<x< L
where f(x)= 2
L—x, if —<x<L
2
(20%)

F2R 4 2 H
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. Solve the differential equation: xtanZ - y+ x%}i =0.

'_: : P S p

————— .

T DAL g

Use Laplace Transform to solve for the following initial value problem. 20%)

B 0sesd

:—i('ﬁ’““’m |




5%

2: (N) ﬁnd

“the steady-state oscillation of the system based on your detaﬂ calculanon
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. Please ﬁnd out the loop currents, i; and i, in the circuit of Fig 1. Assume that all '

. currents and charges are zero. untnl the sthch 1s closed at txme zero. . JCNOtC»}? Sriiied ]

y§ iy
» 100

i /equattons glven below_

cos(t)+tsm(t) y _~sm(t)~~t cos(t) z zt“’ , for t > 0
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1. Definitions (%] #8 2 2 » &3 14 ’\)

(1)ordinary differential equatlon
(2)linear differential equation
(3)separable differential equation
(4)homogeneous differential equation
(5)exact differential equation
(6)integrating factor

(7)order and degree

2. Solve the following probléﬁs:‘ (/1R 6 2 0 #3136 4)
(1) ydx+ (x*y> +x)dy =0 |
@ A+ x*)(dy —dx) = 2xydx | y(0)=1
3) y +7y +12y =0
4) Y +2y +5=0
5) y +3y + 2y = 10e”™ + 4x2}
(6)v y - 2y +y=xe*—e”

#1R 4% 2 R [HARA] :’
. 836




- 3. Find the expansion of the periodic function whose definition in one period is

0,—7r<t<0
jo-|

sint,0<t<m 57)

4. Solve the following differential equation by using Laplace transform: (20 %)
(1) ¥ =2y =y +2y=u(t~=2),5, =y, =0,y, =1

2) y +3y +3y_' +y=cosht,y, =y, =y, =0

‘5. Find the response of the spring system as shown below: (15 %)

K=4 N/m
—I_—~ M=1kg
y(®) 20N , O<i<1
Fit)= <«
- 20N, 1<t<2
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Question 1(15%)

Question 2 (30%)

a. Find i ! dz =?C: A closed loop which includes z = a,, ay,...... , 8p, N2,
(z—-a; ) (z=83)reerenns (z-a,)

(10%)
b.mmi

1

———dz=7 (DC: |=0,(2)C: |{=6. 20%
Y DE i, @0 20%)

. Question 3 (10%) . . . -
Find the angle between the surfaces xy’z=3x +z?and 3x? —y? +2z = 0 at the point (1,-2,1)

Question 4 (20%)
Evaluate the flux of F =xzi —_’yl_c across the part of the sphere x? +y? +2? =4 lying above the

plane z=1. -

Question 5 (15%)

Consider the matrix, A= co.se sin®
—sin® cos6

a. What is the trace of A? (5%)

b. What is the determinant of A? (5%)

c. Find the inverse matrix of A? (5%)

FLIR &% 2 R [HARM4])
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Question 6 (10%)

matrix P?

7

1

-2 1 _ _
Given a matrix, A=| -2 10 -2 |with P7AP =D, where D is a diagonal matrix, try to find the
-2 7
F2R 4% 2R -
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LEKz=-10Ry=1=BF&ER z =3 -2/ R Az 8 BX A
B FEAEX - (15%)

2. Assuming a curve on x-y coordinate plane expressed as y = g(x), find
the radius of curvature at point (x/, y1) of the curve, in terms of ‘g’
and its derivatives. (15%)

3. R— &% F(x)£ Fourier EZERBREETK ) BHEEBREE
x=1lgx =2 2y 18 % 547 2 (20%)

f 0<x<l
Fay={* Y 0sx
l-x if 1<x<2

4 AEAUTAMA BRI ESEEE L2 238
“Let the nXn matrix 4 have n distinct eigenvalues. Then
corresponding eigenvectors are linearly independent.” (15%)

5. Let C be the curve consisting of the quarter-circle x’ +y’=] in the X~y
plane from (7,0) to (0,1), then the horizontal line segment from (0,1)

to (2,1). Let F(x,y)=4xi. Compute J‘Fdﬁ (15%)
C

y
A

(0,1) 2,1

(1,0) > X

6. Solve the following ODEs. (20%)
() X°y"+2xy'=6y=0, with y()=9 and y(2)=5

(b) x*y"+2xy" -6y =x+1 for x>0

BARA R~ B A SRS K
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REER BRI EA #+ B IREHZ

M5 & | HERH: 1202

XOAF BTN AR TR -
P $ﬂﬁﬁ%%£k%’%m%%iﬁﬁ§’*m%%&ﬁ%%ﬁ’ﬁﬁx%ﬁ,

> o
7

L%#%’uT%ﬁ%ﬁ’%%wﬁmﬁm%ﬁﬁwﬁ%3%’%ﬁ
15 49 -
(u)%%ﬁﬁ%iﬁﬁ@ﬁﬁ%%&%ﬁ’%%ﬁ@i%%%%%

R

W) If f(x,3)=1-5"~*  then D,f(0,0)=0 for any unit

vector U. (D : derivative)

(1.c) If'the function f(x) is continuous on the closed interval [a,B1,]

then there exists a number c¢ in the closed interval [, B] such that|

[ f@de= re)(p-a).

- (1.d) If x isareal number, then \[x—z canbe x or —x.

(1.e) Assume that I' is a differentiable vector-valued function of ¢ |

en = (rl) =i

BAKBR—HERERE X AR

842




2. REM HRARNGEEELLREL - (BEZE 5 4 &3 40
a27) e | -
(2.a) H—m HRE V 288500l
V(x, V,z) = X + (-3 y2 + 2xy)_7 +(6yz — 4xz)/€

%y, 2) BArE g (0, 7,k) B amima s - a) %
}f/:\ ’ %Aiﬁ.%@%% ziﬁ% [} -

@2b) F—RL M ABMGHERB G414 W o
NS WZEE v A v =-I_ x* —4Lx +61%%) >
- A V() 247 * )

X=0~L X x B2 EBIE > q HUHHR TR -
R SEAR 2 TR G 9 SE A c GE I MEERY I
th & (curvature) th|{E % EI - )

(2.c) J& R #7t /% (Trapezoidal method)Hx/\,E&iﬁéfyg’({E%%h\j 2]
[ Ni-xac sz Gt 2@ 51n) -

2.d) E4asEHK & Mo
20 =20 O
K=[{-20 40 -20 : M=
0 =20 40
B % 2 (K- AM)x = 0 2 45 F 42 XA (7 A
ZEZREZB|X TR LHRTNEHMMEAL (42
T ST R AR AR R o) o

20) [/ +1)dx= :

S O =
O NN O
W O O

@ [(inx)ax= :

ISR E A RS T

# @ & A . 843




3. A—HEMFRFEK 2R GERS A% &y BB -
REFR] t=1~2 # 2 AL —%H 50 FI 2B\ ERE1H
HACRFRIAR IS o AR KSR M ERRE T 0 K Rz
BB y(t) o BRI =0 B0 y=0 BB LMK « R

15 %)

4. KT MM F 2R (RAE%H 15 5)

[ % 4
L =x + *2
JB 3
- 3’. ‘
.ﬁz._:_.ﬁ__*_xz
L 2 2

X, 6,308 1 Z&#H > Bx(1=0)=6 > x,(f=0)=-1 o
S. M ER > AWMETHMMA : (F— S5 & 15 9)

(5.a) tb & {E 3 ¥ & ¥ (Fourier Series) & {# 3 3 2% 34 (Fourier
Transform)€ £ L 2 £ % -

(5.b) & 8 f(x) 2 $ir K % #(Laplace transform) & 7 45 f&& 4 2 47 ?

(5.0) REF—AH T EHEZ B IR A REviess > F—EunBal
THFNREARZHEE - N BRIV E B L ey Rkt B
FoOBEUARND R E(RR OB R E E o R BN
RO 2R

B SR HEASHE KIS

844




Byt —HBEAEATZ2EE HdE B4E% RUK

2 P 3 RERIEZ Bop e (—44)
#4551 1302 =3 ﬂ{lﬁ&%
AEFR:

1~ AABTHRARREBZETHEM -
2 HPEREI BRI EEHEL  SERMETFH S -

FHE f@) =1/ 2 R EREEC: 12-31= 1 SR f—
B R

$.f(x)dz = ? G z=x+yi, i=/-1) (15)

EXERE y=3x"+2sinx £ x-y FHEL—h  SUREERL =758 »
X AR SRR a0 (15)

SR 4.0 AFESL G HE 1.0 A% BILAS S - FiRs s

{a]? (10)

LART Fssttsk iz
y" + 2 Y' + y=€"  yx=0)=-2 > y' (x=0)=2 (15)
"Ry x DR RS 845

ZFIR A%2R [HARMA]




AT x-y FELE B 0,0 >(1,2) 2(02) >(0,0) SEKERE >
A&
F=<4xy,2y> Fiffosh Gk Si#ARs s mE) (15)

—IFEFAMEEREL () FEFHAT > BT LA Fourier Series Rt 0 </ <1 5[H
NHYEEUE » e — B RS () 2T -

0<t<0.5
otherwise

o< 0<1<0.5
EW=10 os<r<r

g(t+T)=g(z)

1
f(t)={0

ff(t) A 80
I ]
B .
0.5 > 0.5
>

EAIT>1 » SEE FHIRE -
(@) g(0.5)- £(0.5) =2
(b) FET =2 §5¥H ¢(:) Z Fourier series (15)

(¢) % G(t) B g(r) Z Fourier series » B G(0.5)=?

AR RS

(a) .[[x In x]dx

1 (15)
®) NI 846

%28 4327




IS E—HEAS 94 BEF FLE B4 AR KK

%M 3 BRIER B % ke
# #4455 1102 # HIEN$
EEER :

1~ AHABTERAERRBZEFHAM -
2 - HRBERELBE 2 SHAES » XEBMR T4 -

LERTEEFOARENRE > B LERHEITEHRET R
HERXZ LR BMBE LA S LSRR BUE N _FRiE
EFRERILO M PR LM L RE AL REHMEER 2 2K
BEEERTREABROBEE X2 FARBEN O ERBRE) Al
RANME e SRR E & E TR T RAR Y E M)A ER
R BMAY BoMo)ais e E 0 BEMANR o HiA—18
ZREBADFLA D EBUERE > yO) °

L Yi

0 0

1 45.3
2 69.2
3 77.2
4 61.5

2. 1K Simpson’s Rule 53t A F £ M0 B BT LB R 2B E )
#> 0.0001 - .

f cos(x?)dx

3. mEZFE (x,y)E £hHHE F=< 2 X~y > » ®ku
NBZA/HBEAZ: (0,0) > (1,-1) > (1,1) > (0,0), #&s%

P A 3

F1H A% 2R (M) ‘
B L e i —FHEA S KB




4. Find the solution y(t) for

y'(O)+0.1y'0)+y(t)=0. given

yt=0)=4 and 3'(t=0)=B

5. Find the Fourier Integral of f(x) as

j[...]dco ; given f(x)=2. for -1<x<1 and
0
=0. for x>1,x<-1

6. Find eigenvalues and eigenvectors (normalized unit vectors) for matrix

200 0 0
0 300 173
0 173 100

7. ZR] LwER 55 % A(l,-4,1) ~ B(2,3,0) ~C(-3,2,4) R EE: O -
HEBETHRA

i.  ®WEIHE: OAxOB=?

ii. HO-A-B-CwEAESE2 D o 72 (tetrahedron) % &8 #
Bydey ?

(1-6 BB 15 5 % 7410 &)

B2A-AH2R 848

B sh B ke 6 — R XS B & e




Br Gt f—FEAR 05 SER BEH BALR REK

U = £33 & 3 g ;
AR 1112 £ fIEHS
EEFR : | |

1~ A# B TR ARRBZEFHER -
2-FRNBEREI R BANS  EEBHAFHY -

(PRAFAGTEE < AT EHS)

L K V(x, y, 2)=x43y"+4z’ £ 8(1/2, 1/2, DAL Bt | z=dx*+Ay" 93k 80 0 2 % g W3k

15)

2. —AFARER(EBLAB)ZAGEMELR 4 kg B LERES 0.1 cn- HAKE B

5% 0 BHAIHIRAE BAT? (10)

3.4 BEMEF =3t i 2 j + £ K> R RAEW), REW), sk (o)
R E(an), Emnsgd (), £407% 4% & (N) A& Binormal (B).
(20)

4.Using Laplace Transform, find the solution for

Y'+4y=e' ; given yt=0)=1 and y'(¢t=0)=0 20)

1R a3t 2R [HFRAE)

, k4 o

B DL — R & 2




5.Find: eigen-values and matrix inverse for

-6.Using Fourier Integral to express the function

fix)=0, x<-1
=-2, -1<x<0
=1, 0<x<1
=0, x>1
(X FzE&E) |

B28 A 2R

M EAF-HEATRE KRB
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MuBAE—FHAS 96 SHRE AEE BELH HEAK

B oA B BRIEA @ % gse
#1112 A #:IEME
EEWAR ! t

1 A#8 TRAARUZETHER
2  HAEREEREZBOAE + RAREEF 4 -

1. Given two vector functions U (x,y,z) = <ul,u2,u3> and V (x,y,2) =
<v1,v2,v3>, please prove that

div(UxV) =V -cud @ - U - curl (V)

(10)
2. Bl x-y FELES Pxy) & Q(xy) ﬁ%*@ﬁfﬁﬂi-_ |
| (10)
3. TIAHEREBE? &/ 3B
Tk AB,C T HHE )
3.1 (A+B)'CT = (CA+CB)T
-3.2; AAT = ATA

(10)

H1E 4% 2.7 [HFEA]
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4. Find eigen-values and corresponding eigen-vectors for the 3 x 3 matrix.

30 0 0
0o 0 20
o 20 o}

(20)
5. KEEE f(x)Z@I‘Zﬁfﬁh\iC
x<0, = fx)=0
O<x<2, fx)=-x
x> 2, f)=0
(20)

6. kE—RgEmOER Yy - 9 = e+ 2 B y(=0)=0
Ky (X=O)=0

=t AR
(20)

7. KH x-y Zﬁﬁj:iﬂ%ﬁﬁ: y=2 - x> K& y=x FTERZH
. |

(10)

$2H 43t2R
' 852




B —HERE 97 ZFHE Bry BEE5R HAK

O B BRIER a3 &Ha
& #1112 £ #: TR
EEFIE

1 A B THEAARBRBZEFHES -
2 - HNEER IR BEAEE - BEFZAER TFo

1. —kRE L~ &dHE ﬁdﬂzMﬁ’%i*ﬁ B HE P &R
'&%ﬁikﬂ%%@ﬁv%‘*%%@ﬁﬁ%°ﬁﬁﬁﬁmiq%%zik
Eﬁé P - (20)

2 —BEYBTLGZEGHFTRERELY +4y +3y=¢' AT t HEFRH
HEEBE B LGHEENGILZEGHII  BERZELAZIBRE

% y(0)=0 > y (0)=2 - (20)

1A 4327 [HhrRal
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. s el -

CRV(VxF) g Fa—ggizaEs - (15

B ala2al HRETH AE X XX RFAKME L - (15)

s EaeFnGrzas £ ¥ F=51+3j+4k, G=20i+6k -

(15)

e JIF-ﬁdA , A e F=xi+yj+zk » B S AbRFEIER

xX*+y?+2 =12 dh & ° (15)

¥2R 427
854

2 o e v o S M a——r—— iy |

BLERF—HRXERES

. P B





