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1. Solve the following differential equation

Y'-2y'-8y = [f(t=1)e ™ dp, y@O=17©)=0 (1505
0

2. Find the general sgl_ujgn of the following diffgrential equation in
terms of Bessel function. (l%)

9x? "+9xy'+ 412/3/-1 y=

3. Find a stationary function y(x) fof the integral satisfying the given

conditions (15%)

y 12 [—— r_—
[lx()? = ylax, (1)=3, y()=4

27 dg

4. Evaluate Jm—)'{”(lﬁ%—)—-

e

e
5. Solve the boundary value problem using Fourjer Transform in x. (15%)
ry v4lue problemu

ou _Ju (—oo<x<oot>0)
ot ox’ o
u(x,0) = f(x)(—oo <x< 03 [ /'l

R
6. Evaluate J.LF o NdA wherF F= xz_+| yj+zk, S is the surface

bounding the cone z = lg/-%- fo/< z\<1 and N is the unit outer

normal vector. (15%)

7. Show that the Elgenvalues of g real, symmetric matrix are real. (10%)
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1. Solve the following nunhmnogmm_up mpﬂ equation: [15%]

xz:-fz}'{-"} lb'{]’] +syml'r1°4‘
d 2 !

I.Solvaﬂaetblhwingnnﬂllmlféu_ul:\l{ ‘

4
—dd-]:::} +E% +16y(x) = xcos(2x)

ipl equation: [15%]

"”f’:’ + [} yxkdx = H(e - 2.,

whete H(t) is the Heaviside

4. Bwvaluate the surface i =xt+3y+zk and § is the

surface of the sphere <2+ y2+ 72 =4 lying between the plines z =1 and
z=2. [20%] _
1

| R

3. Evaluate the integral [~ 1_5_“- ’j-,.a .

.

6. Solve the problem of the wm:ﬁiJre ar u:rbrmc [20%]

L _ sy - -ﬂfor{]-:xczr ﬂ-:y-:.d t=»0

umb for x=(, x=x, =0, p=d
"{X-}’-“} = f[xt_)“] 1

du
E{%Jﬂ-ﬁ} = g{x‘y}

L

=
,_J
r’;

e
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1. Find the general solution of the differential equation; [15%]

d2y(x) dy(x) s ol
——5==2 J*(J)—Z 25?-“42-1)

d x?

2. Find the general solution of mﬁ;enn 1 equation: [15%)]

2d y(x) 4y dy(x)/q#L)_

3. Find the minimum value of 52+ 4 yz +16 2 under the constraint xy=1 and

locate the correspondingﬁntsg [15%]
i -

4. Evaluate the surface intepral Hs L(xde where f(x)=4x? and S is the portion
{

e

of the plane x+y+z=

COS X Iy
P+ (P +9)

5. Evaluate the integrals [* [15%)]

6. Solve the following problem m [20%)

02u(x, 1) zazu(x,r)*-Jmmj \ ''''''

9,2 =c axz_.’_....lw (

u(0,¢) =u(l,1)=0, [- " ' J

u(x,0) = x, Qu—(x, =0 e
ot
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1. For the nonhomogeneous equation

d y dy 'j y
Please find ]

=
(a) the homogeneous general solution y», and ! [10%]

(b) the homogeneous particular solutio/n j, / / [10%%]

2. Please use Laplace Transformation to solve the initial value problem (20%)]

y" +5y +6y = f(t); y(0)=y'(0)=0;

- K
f(t)={02 for_0Kt<3

with

for—t >3 ——

i

'f":_'”j

——

3. Please find the eigenvalues and eigenvectors of }0‘7]

e e

3 0 -2y —
A= 0 2 of,
~2 0 0

where all the eigenvectors are of length 1.

4. Please solve the Dirchlet problem '{209}')]______

Vu(z, y) =0
u(z, 0)=0  for lO <z ;LJ -
u(0, y) = u(L, y) -{)"éor 0<y<"K
u(z, K) = (L — z)sin(z) for 0<z <L

|
5. Please find the Fourier coefficients and the Fou}ner series of function f(z) = e™*®

for -2<z<2  [20%] N
— r_j |
1 e
r ,/ 1/
/ |
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1 (18%) Please solve the foHowing initial value problem.

y!"_y"~y'+y=4ex; y =2 y'©0)=1 y"(0)=2

2 (18%) Please solve the following initial value problem.

Waxty = I 0T
y+3xy=e’ /x7, XL)rfJ- |

ST |
3 (20%) The convolution f*g of fgg{ctJ:)Ii;s !}[n g is defined by

(rrgkn)=[" fp)alc—p)dp= [ rix—p)glp)dp.

: : : : 1 0 —iwx
And the definition of Fourier transform of f(x) is CF(W) :_\/—5; J:w Sl )e dx

Suppose that- f (X) and & (x) are piegewise continuous, bounded and absolutely

integrable on the x-axis. Then pléa e prove ‘fheu (F(f * g) =27 T(f)ﬂ*"(g) .

s

o g
. -

4 (24%) A curve is defined as F(¢) = [a cost,asint, ct]. Please find
(@) ¥ (S) , where s is the arc -le-ngth (4%)
(b) ﬁ (s), where u(s) isthe ‘unit tangént Véctor’ (4%)
(c) x(s), where x(s) isthe curvﬁg&e of cu‘rv?’ (4%)

(d) B(s), where p(s) is the “unir pFTEIFE formal vector” (4%)
~ i

(e) b(s), where b(s) isthe ‘unit{bi rmal vector’ (4%)

' | - R

(f) 7(s), where 7(8) is the torsion of curve. (4%)

. 5 (20%) A mechanical system is governed by the differential equations

»'==5y +2y,
V"= 2y =2y, o | et e
' - ==
In vector form, it becomes —
| ' o d ]
~
" y — 5 2 ) y l } 4 .
y = [ylji = Ay = [ 5 2}{)}1}3}\};&{_@&?@*(& solution of the form Y = X€ o
2 2 '

which implies to an eigenvalue problem Ax= A X . Please use the above information to

solve and find (t) and ", (t)
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1 Please solve the following initial vahfle problem. (20%)

xyeayedy=0 with y(1)=2, - y@)7-1-ad x>0,
- i

L i
R S 1__._

} |
— — Ht<a
2 An unit step function is defined as ,u(t }1) :

;if t>a
For the following initial value problem, y"+3 y o) y=rlt),

ifl<t<?2

otherwise and y(0)=y'(0)=0 please

with r(t)= { i

(a) express r(¢) with unit step flmcrt_ign (iﬂO‘VP),_and
(b) find the solution y(¢) by rneanf"ijplaE"T ransformation. (15%)

Remark: .L’[u(t—a)]=e_%, L[ ”’j ] "F’fsia)

rzl:_t’_ng y n=12

L]t -a)ult-—a)l=e“F

t
P

(20%).

Y2'=3% =), (—J /
J

4 Let #(f) denote the fourier transform of £, that (/)= F(w)= %f f(x)e™dx .
7z- -]

t
3 Please find the real general solu&eh Y(t)={yl'( )} of the following system
?
|
\

{y": NWtW S

Please find the fourier transform of f(x)=# if 0<x<a and f(x)=0
otherwise. (20%) ; e
° —]

—_—

i
5 For a real and symmetric matnﬁx, A, .plgasc’ show that its eigenvectors

. . T . S
associated with distinct elgenvalués are orthogonal. (15%)
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