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= - Evaluate the following integrals & 51 * %] ﬁ%ﬁﬁ il (33%) -

(A) f(zx—6x4+5)dx
(B) f(x—l)(x+2)dx

© 5

S dy/dx 4y = x o, y(0)=9 ¢ 63%)
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a @ EREYS SN+ ) FORYFREI EE - (10%)

b R p() =Y PUEFER §EE p(f) - (10%)

o

c ) = e PUHTFE EN AP o (13%)

2
\PDE a_U:a U
ot ox’
B.C. U(0,))=0,U(l,t)=1
1
2x,0<x<—
I.C. U(x,0)= 2
lL—<x<l1
2

a EJZ?LL[rU(x 1) > —n’,F@L[rJE[ e FIIJ—‘ ’FI (30%)
e ¢ I EONE  UREL (T 7 (4%)

d
w ty=0.

4™ order ODE

a  #EtlE general solution © Q3% )
b FORI- O PR o 10%)
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HEA=[2 2 0| KfE A HREEcigenvalues) K7 F] & (eigenvectors) = (25 43)
2 0 4

RS E SSTE - EPUE — SR AR 10:00 SRS — (IS LUK » EHA =

F 47 10:00 5 SORELSE 5 (8 LR HE ISR (kv 0 IR A B A 6 B i
EHERIEL » SRS EESC R SBOREN T - TR A +—H £ 10:00
EEERESVME? 257)
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2
=x, O<x<L/2
W(x) = wOLx <x

0, L/2<x<L
IR RRE Y & y(x) 23 AR

4

dy
El i =w(x)
2 EL BB - MR TR T
g5 y(0)=0, »'(0)=0
B y"(L)=0, y"(I)=0
AR y(x) © (25 97)

/]
/
/
> x
< I >
v
Y
KRB THIHERZ ulx,y) o 2577)
2 2
%+%}—Z=O, O<x<a, O<y<b
ou
u(0,y) =0, _é; =—hu(a,y), h>0, 0<y<b

u(x,0) = 0. u(x,b) = 4-’{1-@)}, O<x<a
[4)

a
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1.Solve each of the differential equations in following.
@ xy'=x"y*+y
(b) y"—8y +16y =8sin 2x

2.Find the orthogonal trajectories of the curves
I >
=—x"+3
y 2 X

3.Find the Laplace transforms---{f (t)} for the given £ (s).

4

‘ f(t)

v

2 3 4 t

4.Solve the initial-value problem in following.
Yy =2y=5t+e”  y0)=y'0)=1

1
5.Evaluate e/z dz , for ¢ any closed path not passing through the origin.
‘ y p p g g g

L=

6.Let A be a square matrix such that A~ = A". Prove that |A| =t1.

7.Given f(x)=xe ",

(a) Find the Fourier integral representation of f(x) .
~ @ -sin( @)

b) Evaluate
®) IO 1+ w?)*

dw , using the results of (1).

8.Use residue theorem to evaluate the inverse Laplace transform of

N

(Hint : j:e*xzdx = & j:e*““dx =

N
2Ja

)

1
\/s+1'

(10%)
(10%)

(10%)

(10%)

(10%)

(10%)

(10%)

(8 %)

(7 %)

(15 %)
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1.Solve the differential equation in following.

dy dy
LR ay
Y * dx Y dx
2. Solve the differential equation in following.

y+y=(x)?

3.Find the inverse Laplace transforms of following equation.

s+ 1

F(s)=— 2
(s +4s+13)(s” +4s+3)

4.Solve the following equation using Laplace transforms.

0 , 0<r=<2

"+y' =g 1) =
y+y =g g() > o

=P 77 B8
A

> ¥(0)=y"(0)=0

(10%)

(10%)

5.(1). A sinusoidal voltage 2sin@t?, where f is time, is passed through a half-wave rectifier

that clips the negative portion of the wave ( fig.1). Find the Fourier series of the resulting

.. . 0 if - z <t<0,
periodic function ¢ = @
2sinawt  if O<r< z
10}
. 1 1
(2).Using (1) to evaluate + =7

+ +
1x3 3x5 5x7

f@)
/N /" \ /\
_Z 2
a w
fig.1

(10%)

(5%)
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6.Prove Cauchy Integral Formula. Let f(z) be differentiable on an open set G. Let C be a

closed path in G enclosing only points of G. Then, for any Z, enclosed by G,

1 |E S (z)
= d . (¢
f(ZO) > i Te Z (150/)

Z_ZO

7.(1). Evaluate the following integral by Residue theorem.

J. ) ! ds =9 (10%)
~(s=2)>(s’+9) ’
1
(2). Use residue theorem to evaluate the inverse Laplace transform of — .
(5=2)"(s"+9)
(10%)
. 0 1
8.Given A= [0 0} (10%)

(1). Find " =?

(2). Find cosA=?
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1. (13%) Find the complete solution y for the following linear differential equation

2
(x—2)2%+5(x~2)%—5y=0.

2. (12%) Find the general solution of the following equation
(x* +y? +2x)dy =2ydx .

3. (12%) Let the coorinate vector of x with respect to the basis B be [x],.If
B ={1,1,0), (1,0,1), (LLD)}, B, = {(1,0,0), (1,0,1), (LL,)}, and [x], =(1,2,3),
Find [x]

B, ’

4. (7%) (a) Find the eigenvalues and eigenvectors for the matrix A

-

5. (14%) Use power series method to solve the following differential equation. Find the first
three nonzero terms of two linearly independent Frobenius solutions.

2
£y (1), (1),
dx 2x Jdx \x

6. (12%) Find the Laplace transform L{ f (t)} in the form of hyperbolic tangent function
tanh(-), where f(¢) is the periodical square wave shown in the following figure.

(6%) (b) Find e*".

()4

SR

-1

7. (12%) Given a smooth curve R(z)=3sin()i +3cos(t)] + 4tk , find the value of term
w=25(k +7) where x isthe curvature and 7 is the torsion of the curve.

8. (12%) Evaluate L‘z]zdz , where C is the straight line segment from 1 to i.
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1.Solve each of the differential equations in following.
@ xy'=x"y*+y
(b) y"—8y +16y =8sin 2x

2.Find the orthogonal trajectories of the curves
I >
=—x"+3
y 2 X

3.Find the Laplace transforms---{f (t)} for the given £ (s).

4

‘ f(t)

v

2 3 4 t

4.Solve the initial-value problem in following.
Yy =2y=5t+e”  y0)=y'0)=1

1
5.Evaluate e/z dz , for ¢ any closed path not passing through the origin.
‘ y p p g g g

L=

6.Let A be a square matrix such that A~ = A". Prove that |A| =t1.

7.Given f(x)=xe ",

(a) Find the Fourier integral representation of f(x) .
~ @ -sin( @)

b) Evaluate
®) IO 1+ w?)*

dw , using the results of (1).

8.Use residue theorem to evaluate the inverse Laplace transform of

N

(Hint : j:e*xzdx = & j:e*““dx =

N
2Ja

)

1
\/s+1'

(10%)
(10%)

(10%)

(10%)

(10%)

(10%)

(10%)

(8 %)

(7 %)

(15 %)
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1.Solve the differential equation in following.

dy dy
LR ay
Y * dx Y dx
2. Solve the differential equation in following.

y+y=(x)?

3.Find the inverse Laplace transforms of following equation.

s+ 1

F(s)=— 2
(s +4s+13)(s” +4s+3)

4.Solve the following equation using Laplace transforms.

0 , 0<r=<2

"+y' =g 1) =
y+y =g g() > o

=P 77 B8
A

> ¥(0)=y"(0)=0

(10%)

(10%)

5.(1). A sinusoidal voltage 2sin@t?, where f is time, is passed through a half-wave rectifier

that clips the negative portion of the wave ( fig.1). Find the Fourier series of the resulting

.. . 0 if - z <t<0,
periodic function ¢ = @
2sinawt  if O<r< z
10}
. 1 1
(2).Using (1) to evaluate + =7

+ +
1x3 3x5 5x7

f@)
/N /" \ /\
_Z 2
a w
fig.1

(10%)

(5%)
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6.Prove Cauchy Integral Formula. Let f(z) be differentiable on an open set G. Let C be a

closed path in G enclosing only points of G. Then, for any Z, enclosed by G,

1 |E S (z)
= d . (¢
f(ZO) > i Te Z (150/)

Z_ZO

7.(1). Evaluate the following integral by Residue theorem.

J. ) ! ds =9 (10%)
~(s=2)>(s’+9) ’
1
(2). Use residue theorem to evaluate the inverse Laplace transform of — .
(5=2)"(s"+9)
(10%)
. 0 1
8.Given A= [0 0} (10%)

(1). Find " =?

(2). Find cosA=?
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1. (13%) Find the complete solution y for the following linear differential equation

2
(x—2)2%+5(x~2)%—5y=0.

2. (12%) Find the general solution of the following equation
(x* +y? +2x)dy =2ydx .

3. (12%) Let the coorinate vector of x with respect to the basis B be [x],.If
B ={1,1,0), (1,0,1), (LLD)}, B, = {(1,0,0), (1,0,1), (LL,)}, and [x], =(1,2,3),
Find [x]

B, ’

4. (7%) (a) Find the eigenvalues and eigenvectors for the matrix A

-

5. (14%) Use power series method to solve the following differential equation. Find the first
three nonzero terms of two linearly independent Frobenius solutions.

2
£y (1), (1),
dx 2x Jdx \x

6. (12%) Find the Laplace transform L{ f (t)} in the form of hyperbolic tangent function
tanh(-), where f(¢) is the periodical square wave shown in the following figure.

(6%) (b) Find e*".

()4

SR

-1

7. (12%) Given a smooth curve R(z)=3sin()i +3cos(t)] + 4tk , find the value of term
w=25(k +7) where x isthe curvature and 7 is the torsion of the curve.

8. (12%) Evaluate L‘z]zdz , where C is the straight line segment from 1 to i.
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1. Evaluating line integral .[ yzdx + zxdy + xydz where the integral path,

C: x;l = yg3 = z-2 ,Jindicates from (0,0,0) — (1,3,2)
0O 1 O -1
2. Consider a system in state variable form: X= | 2 0 1 X+ |0 |u,
-k -3 -2 1
Y=[1 2 0]X

Find the range of k where the system is stable.
3. Evaluate ” F -do where F=uxyi+xz +(1—z—yz)k ;S is the lateral surface of the
paraboloid z=1-x>-y” for which z=0

2
4. Solve the equation %—2%+10y = (), with the initial conditions y(0) =4, j—)t}(O) =1.

5. Write the following function using unit step functions and find its Laplace transform.

2 If0<r<1
7 7
J @)= 5 Ifl<t<§
cost
g . T
ift>—
/ 2
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1. A beam of length L is clamped at both ends, and a uniform distributed load @, is applied
along its length. That is, @(x) = ®,, 0<x<L. If the deflection y(x) satisfies the following

equation:
4

d
EJE{— = o(x)

Please find the deflection of the beam.

2. The pressure of material is p, specific volume is v and temperature is T, the relationship
between three parameters is pv/T=constant, if one scale s, its deferential formis &S or

ds = g - Y—a—k&S’ , please answer the following equations:

(1)The differential equation is an exact differential or non-exact differential equation? (Please
approve it)

(2) Determine s is a state function or route function? (Approve it)

(3)What is the relation between state function and exact differential? (Please describe it)

3. Consider the system represented in state variable form

x=Ax+ Bu
y=Cx+Du
where
0 0 0
A= 0 11|, B=|0
-k -k -k
-1-
“'“.Eff: 764



IR R FEFTE LS AR
PR B EE T AR B R D
THREEESF B2H #2H
c=[t o o], D=]o]

(a) What is the system transfer function?
(b) For what values of & is the system stable?

4. Try to estimate cﬁj edR by using Green’s theorem, where F=yi-xj andc: circle x+y*=a?.

5. The model of the vibrating membrane for obtaining the displacement u(x,y,t) of a point (x,y)
. . 0w, 0u du
of the membrane from rest (u=0) attime tis —-=c" (—+—),
Ot ox° 0Oy
And u=0 on the boundary, u(x,y,0)=f(x,y), u,(x,y,0)= g(x,y), this is the two-dimensional wave

equation with ¢ = T . If a rectangular membrane (x length =a, y length =b), solve this PDE and
Yo,

give the final form of u(x,y,t).





