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x_2 + y_2 =1
a b
(1) Find the position vector of the curve.
(2) Find the tangent vector of the particle at Point (1, —1).

(3) Find the speed of the particle at Point (1, 1).
(4) Find the unit normal vector if a=4 and b=4.

1. The path of a particle is a curve :

20 2)

2. An integral L(y +yz)dx +(x+32° +xz)dy +(9yz" + xy—1)dz is along any path C
between (1, 1, 1) and (2, 1, 4).
(1) Is the integration path dependent or independent?
(2) Evaluate this integral.
(10 #)
: . 5 4 :
3. Compute A" ifthe matrix A= L where n = integer and n>2 .

(10 &)

(TP
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2
. The ordinary differential equation is % — 3% +2y=f(1).
t

(1) Find the solutions if f(#)=0 and the initial values »(0)=0; »'(0)=1.

(2) Find the solutions if f(¢)=e”".

(3) Find the solutions if f(¢#)=0J(t—3) and the initial values »(0)=0; »'(0)=0,
where O(¢) =unit impulse function.

(15 »)
. Evaluate J “SMAXCOSY
X
(15 #)
. Find all solutions of the equation : e” +1=0, where z = complex number.
(15 )
27 1
. Evaluate I ——dé
0 cosf+2
(15 »)
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. Ageneral solution of y"-2y'+y=0 onany interval is y=(c, +c,x)e”, where c,
and c, are arbitrary constants. Please show that the solutions in y are of linear

independence. (10%)
Il_2 1 3 1 2 — 4
%we{x XHSYHEY = With x(0) = x'(0) = y(0) = 0 (20%)
2y'-x'+3y =0

Find the velocity, speed, and acceleration of the motion given by

F(t) = SCostT +sint] + 2tk

1
at the point P( ) What kind of curve is the path? (12%)
NFRNFL
Please find the period of the function f (x) =|sin x|+ |cos X|. (8%)

Evaluate _”If-d§ when F =x% +3y’k and S is the portion of the plane

S
X+Yy+z=1 inthe first octant. (20%)

Fourier series can be derived by means of an orthogonal series expansion. It means
that Fourier series is a kind of orthogonal series. For example, a periodic function
f(x) can be expressed by Fourier series with the form

f(x)=a,+>.(a, cosnT”x+bn sinnTﬁx) ,

n=1
where the period of f(x) is 2L. What is the basis of the orthogonal set for this
Fourier series? (10%)
Evaluate §>( )dz, where C is the unit circle around the path of

counterclockW|se. (20%)
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. If F=xi +yj+zk isa position vector and V is the differential operator, please
find the value of (1) V-F and (2) Vxr.

(10%)
. Evaluate ” F.dS where F=xi +yj+zk andSisthesphere x*+y?+2z°=9.
S

(20%)
. Find the principal directions of the elastic deformation y=Ax with given matrix A :

[30 15
115 3.0

. Solve the ordinary differential equation y"+4y'+4y = 3xe

(10%)

(15%)

. Solve y'"+y=46(t—2x) subject to y(0)=1, y'(0)=0, where o(t)= unit
impulse function.
(15%)

. The usual form of Fourier series is

f(x)=a,+> (a, cosnT”x+bn sinnTﬂx)
n=1

Please write down (1) the amplitude and phase angle form and (2) the complex

form of the Fourier series.

(15%)

. Evaluate the counterclockwise integration J.%dz around the circle C:|z|=
z

(15%)
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dt

T x(0)=x, ° (10%)

2
. ffz ﬂ 6% 49— xe ™ o (15%)
dx* dx

~ ‘}\F(S):

(s+2)° -4
[(s+2)2+4:|

R f(t)=L[ (”2)242} . (15%)

[(s +2)° + 4]

« Afsinor| 2 # % @3 Lsiner]] -+ (10%)

~ /‘ KII

L Box xS |x1|+|x2|+---+|xn|§\/z\/xl2+x22+---+xj ° (15%)

CHEIMATTKer ATRELFEZ R - (10%)

2
R
1

1
~A=|2
0

1 3[x ] [8]

2 3x, |=|7]°(10%)

-1 0| x, 1]

o]t o -1|[1 0 0

010 1 010 1 2| KA -(15%)
1[0 0 1[0 0 1

oS = O
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. %:sz, XO)=1° £EET - & @ limx(t) = - (15%)

2
Sy =Ar g e S0 a5

s?+1
+1)
- if(x):ezx+%geff(x—r)dr, £(x)=0 for x<0 - (10%)

v

FF PSR ()= L‘l[ } > (10%)

-1] 1
I ~Hs=41|]0 =5 R¥- EAK - (10%)
2|1

SN 3K V1 ‘fr’vz ’%’K {?’ ’_EE_ e H‘}“ FE—V ﬂV :‘é— EN (10%)

. A{l ﬂ . £(1)sinA (10%)

2)e* (10%)
(3)e” -sinA (5%)
(4) sinA-e* - (5%)
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-~ ﬁﬁ’ij—ercosx(y—Zsinx):O > (20%)
X

’

RN & ¢4 g y+5dy+6y:e‘2xsec2 X(L+2tan x) - (20%)

dx? dx
2 2

RN :]“'»F(S)zwiﬁa‘iﬂﬁ#ﬁ ft)=L" M > (10%)

[(s +2)? +4] [(s +2)? +4}

=111
7z~ ,‘Jf'»Span 1],]0( e edE AKX - (10%)

2 1
T~ L

x=lno% e x]r Y=oy o v xey=20xy
i=1
1% 452 RILEP Xy =|x||y[cosd * # ¥ 9 Exfry & o (20%)

0 1
N A{ ; 2} s AP o (209%)
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