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1. Diagonalize the matrix A, where

i 2 i
A=/6 -1 0
-1 -2 -1

Find the matrix P that diagonalizes A and the diagonal matrix D such that D=P'AP.

2. L is the inverse Laplace transform, evaluate

a) s-1 a] e
@ L {52+4}’ B & {(m)z}'

Solve the Bernoulli’s equation

(8]

2,

d
x2l+y =Xxy.

dx

2u  Bu
+

ot oyt

=0, O<x<a, O0<y<b, subjectto

4. Solve the Laplace’s equation:

u(x,0)=u(x,b)=0, O<x<a; u(0,y)=0, u(a,y)=T (a constant),0<y<b.

-1, —-7m<x<0

D 0<x<m

in a Fourier series.

5. Expand f(x)={



1

4
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Determine the eigenvalue and eigenvector of the problem
Ax = ABx, where

R

And verify that the eigenvectors are orthogonal relative to both A and B.
Solve for xX’y"+x'y"-2xp'+2y=x'lnx

X

F =(—5—5)i+(——=)j. fid
X+ yv” B gt

a) Vx F

b) §CF-JT

where C is any simple closed curve, and r is the position vector.

Please solve the following boundary value problem

2 )
o1 _or (O<x<L,t>0)

-}

ox* or

with

oT
—(0,1)=1
ax( )

?—T(L,z):o
oxX

and
T(x,0)=0
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(15%) | Aforce F(X,y,2)=X" i -2y j+XCo0s(z) kK move a particle along the
path C given by X ='[2, y=t, X=xt for 0<t<3.The initial point is
P: (0,0,0) and the terminal point of Q is Q: (9,3,37). Suppose we want the
work done in moving the particle along this path from Q to P.
2. Evaluate [[zdo if X is the part of
(15%) ) 2
the plane x+y+z=4 lying above the - Iy R
rectangle 0 <X<2, 0<y<]. xtytrd
3. . : : : '
(25%) Solve the system of linear differential equations X = AX , where
(2 1 0 3]
0 2 1 1 v dX
A= , X =[X],X2,X3,X4],and X =——.
0 0 2 4 dt
0 0 0 4
4. Solve the system of linear differential equations and initial conditions for the
(20%) | functions x and y:
X — = '
2NV T2YER and X (0)=x(0)= y(0)=0
2y =X +3y=0
5. Find the solution of partial differential 3
(25%) | problem as shown in the following '
Figure. fr(x)
D) ) b
o“u  o°u 0<x<a
—_—t — = ; o (1 2 _ oq (1
o2 8y2 0<y<b am| V=0 |22
X
u(x,0) = f;(x) u(0,y)=g(y) fiy @

u(x,b) = f2(x) u(a,by=ga(y)"
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1. 2 2Xy +3x°y’ +y=0
' t
o e Y (® = y(X)cos(t - x)dx, y(0) =1

0
A At
3. v {2 3}1\

L Py =T )dx + (Tx+ 4yt +1)dy
B C 5

2 2
pecamX Ty =9,
5. (1) 35 T R = /AN




Bz e F BREPIT AT
BEERF2EY FLruFid [1mEf)
1. i 35T R (20%)
yrr _3yr + 2y — e3x

2. BRI Sl i g (Laplace Transform) (20%)

(@) f(t)=e*t+et? (b) f (t) = e* (cos 2t + sin 2t)
3. ﬁ%f}ﬁfji’ﬁﬁji i (Gauss Elimination)i ™ %[ 7= (20%)

@ | a3 (b) ?ﬁgfljsjg

2%, — X, =0 LT
X, +3X, —=3%, =0

4. FETN (%5 A L (20%)

i 2 2 X
y-—y=x‘e
X

5. O N JlIFHErY AT T I i - (20%)

@ FO= 5 ® FO G emar
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1. Solve LV.P.. y"—4y'+5y =21e?*, y(0)=1, y'(0)=0.(25%)

2. Solve I.V.P. using Laplace transform: y"+4y=f(t), y(0)=0,

1, 0<t<1
'"(0)=-1, where f(t)=<:" . (25%
y'(0) w (t) {0’ tZl( 0)

3. Let F(x,y, z)=x?+y]+z|2 and X be the piecewise smooth closed
surface consisting of the surface ¥, of the cone z=+/x>+y? for

x% +y? <1, together with of flat cap %, consisting of the disk

x?+y%?<1 in the plane z=1. Verify the Gauess’s divergence
theorem, i.e. [[F-Ndo =[[},V-FdV. (25%)

4. Find the eigenvalues of matrix A and the corresponding eigenvectors.
(25%)

-3 11
A= 0 0 O
0 10
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1R ™ 7 s > A58 2 f2
10% (a) y” — 2y’ —3y = 2sin® x

10% (b) y' = 2 + ()?
X

15% (c) y" +5y’'+ 6y = f(t);y(0) =0,y'(0) = -4

2 H <
f(t):t ,If-O_t<7r
cost |if t>nxn

2.¢ 4.frf(x):%x2 for—-z<x<nr
14% (a)z& & 41 2 Fourier series

6% (b) & 12 (a) 2 ¥ % F41 D (-1) F_1_2+?_¥+F+m:?

3.
5% (@ = f(x)=H(xX)e™ (a>0) H(x) # Heaviside step function » &
f (x) 2 Fourier transform » F[f (x)]="

10% (b)i# & F[e’a‘x‘]z 2 % e M 2_ Fourier transform -

10% (c):# & F’l[e“w‘ cos w]: ?2 % e " cosw 2 Fourier inverse transform -

3 -2
4, = xA={0 2 O
-2 0 O

5% (a)z& = A (A 2 F 4B'E) o
5% (b): + A 2 eigenvalue % eigenvector o
10%(c)z* & A* =2
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(1) #3340 - 2§ HWiFE - =24 & > £33 -F 4 o

(2) 3B iEgEERE XM A, > 5 AL E FHHE LER T
P o R IT R A m 2 AL P A o

(3) #1/v #* 5

solving the following differential equation,
(1)2xyy + (x— 1)y? =x%e*

(2)x%y — 2xy + 2y = 16x°COSX

(3) using Laplace transform to solve the following differential equation.

y L3y L2y =4tif0<t<land8ift>1;
v(0) =0,y (0)=0

(4) find the following function f(x) of the Fourier integral,
f(x) = e (—= =< x = =)

(5)

(a). find the following function f(x) of line integral f.: F(r) . dr using the region R boundary
C to calculate by counter clockwise
F =[6)2, 2x-2)#], R is the square of the four points +(2, 2) and
+(2, -2),

(b). calculate the above problem by using the green threom to find integral f.: F(r) . dreo
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(3) #Z1it* 54 > Close Book e

25% (] )Please solve the following differential equation
11% (a)2yy' + y2sinx =sinx , y(0) =2
14% (b)x?y"" — 2y' + v = x In|x|

y()=1, y'(1)=-4

15% ( 2 )Please use laplace transform to solve the following equation

< t=
y'" + 9y = £(t) f={° O=I=T

cost t=m
40%( 3)

15%(a) find the Fourier series of the Function (Fig.1)

fle)
//)/l}ﬂ’/l//
f(x) = f(x+ 2n) ‘

5%(b) using the above the answer, find the following
series (Fig.1)
1 1 1

1 1
1—c4—— =+ =+ (—1)" =7
sts 7 et (D

20%(c)Solve the following differential equation



y'—4x =f(x) , f(x)isthe function of Fig.1

4 1 3
-4 10 &

20%(4) [A] =

—6 11 3]

8%(a) find the eigenvalue and eigenvector of [A] , one of eigenvalue of [A] is

A =2

12%(b) find [A]® = 7
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(1) *3885% 5 O8> #3204 > &35 -F 4~ -
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(3) #.# %54 5 close book

1. Solve the following problems.

L

y —6y +9y=5e*:p x°y —4xy +6y=x"e*:y(2)=2,y(2)=7

2. Solve the following problems by the Laplace Transform

" 0 for t<3 !
o Yy +4y=1(); f(t)= - y(0)=y (0)=0:
y +4y=T1(1);1(t) {t ortsg JO=y0)
b. y"+2y' +2y=0(t-3); y(0)= y(O) =0; where O(t) isthe Dirac Delta

fuction.
3. Find the Fourier series of the following functions.

f(x)=x for -z<x<r,

a.
£ (x) 0 for -3<x<0
b. X) =
x for 0<x<3
4. Solve the following Nonhomogeneous systems of linear equations

X; — Xg + 2X, + X5 + 6X5 =—3
a. Xo+Xg +3X, +2X; +4X; =1
X, —4Xy +3X3 + X, +2X5; =0
2 1 11\ x -6
b |=5 1 9 | X |=|12
1 1 14 | xg -5
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(1) 3% 54 5204 0 £ - F A -

(2) ;ﬁ—xﬁﬁzté%“éﬁ_%}_} LA 0 E A LD B ATELA AQB A
TARHCPF > W ITF R R w2 5P A o

(3) Zikz+8 45 > 2288 5 close book ¥ 3#
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Solve the following Ordinary Differential equations:
(a). y”-6y’+9y=6x+2-12e%*
(b) y’-2y’+y=x%* , and
(€) x%y’-5xy’+8y=2In(x)+x>

1,0<x<L2
Expand f(x)= 1 —2<x<0 and f (x+4)=f (x) into the Fourier

series. Then, find the values of the following series: (a)

o (_ 1)m+1 i 1
Lt (2m _ 1) and (b) i (2m _ 1)2 .

t . _
solve yr+y —4| Y(@)sint-7)dz =€ where y(0)=1
and y’(0)=0.

Solve the system of Linear differential equations
{x{ + 10X, ~4x, = 0
A%, + x2 +4x,

where the initial

O
~
I
o O
—
=

O

~

I
|| —~
o

~

|_\

is orthogonal.

conditions are given as {
0
Prove the matrix A=|1
0

%\NO&\"
oG
%"l—‘om N I\J>< ><
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(1) ARABAEA LM BFHR_TH  At—BH -

(2) 3% '&54’?517}“/&?:@},!—_1?3}%7{55)% #RGERE ARG A AR BN AR
» EIITESIES B ATZ A B 3y o

(3) %ﬂ:&ﬁﬂ B M H close book

1. Solve the initial value problem (IVP) :y" —=3y'+2y=x+2; y(0)=0, y'(0)=0.
2. Find the initial value problem (IVP): x’y" — 5xy’ + 8y =2In(x); y(1)=0, y'1)=0.

3. Use “Laplace transform” to solve the initial values problem (IVP): y"+4y=1(t);
0 fort<3

0)=0, y'(0)=0,in which f(t)= .
y(0) y'(0) in which f(t) {t T

4. Find the eigenvalues and the corresponding eigenvectors for the matrix

I 2 =]
A=1 0 1
4 -4 5

5. Afunction f(x)=x* is defined on [-, n]. Find its Fourier series on the defined interval.
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(1) ARBEALR A > FR—+o > &3t—FE -

(2) BARFAEBENK R E L B3O RESE o 35k 2E 08 A0 35 B ARG, 7 AR
F o #ARHE LR BT XA B 35 -

(3) # k45 A+ FAE close book

1. Solve the initial value problem (IVP) : y" + 4y’ -2y =2x* -3x+6; y(0)=-9, y'(0)=0.

2. Find the initial value problem (IVP): x*y" —4xy' + 6y =In(x*); y(1)= % , Y()=0.

3. Use “Laplace transform ” to solve the initial value problem (IVP): y"-2)'+5y=1+¢;
y(0)=0, y'(0)=4.

4. Solve the equations of system by any matrix technique.

3% +2%+ %=7
%~ 5 +35=3
Sx;+4x, —2x, =1

0, -r<x<0 , . "
5. Expand f(x)= in a Fourier series.
r—x, 0<x<r#@m"
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(1) »334E%F 548> F42204 » 34 -F A~ o

(2) iR gL X3P A F AP E F PR ALE L UK
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(3) # k& *+5# » close-book exam

1. Solve the initial value problem (IVP) :y"+y' -6y =2x; y(0)=1, y'(0)=0.

2. Solve the initial value problem (IVP):ny”+1Oxy’+8y=x2; y@) =0, y'(2)=0.

3. Use “Laplace transform ” to solve the initial values problem (IVP): y"—3y +2y= et

y(0)=1, y'(0)=5.

1 2 1
4. Find the eigenvalues and the corresponding eigenvectors for the matrix A= 6 -1 0 |.
-1 -2 -1

. . . . . . 1 forO<x<1/2
5. Find the half-range cosine and sine expansions of the given function f(x)=

0 forl/2<x<1



Rzl efl 5106528 % - EH8E LT R FE

Joul B BRI KRR T 1 e LT L
BB AREH
AR EIE

(1) #3335 524> F420 4 > £34-F 4 o
oo R IR R AT 2 AT A e
(3) #Zlid* 54 ¥ close book

1. (a) Solve the initial value problem (IVP): y’+£y:—g; y@)=1.
X X
(b) Solve the initial value problem (IVP): 4xdx +9ydy =0; y(2)=0.

2. Solve the initial value problem (IVP) :y"—2y'+y=2sin(x); y(0)=0, y'(0)=0.

3. Use “Laplace transform ” to solve the initial values problem (IVP): y"-5y'+6y=H(t-1);
y(0)=0, y'(0)=1. (Note: H(t—1) isaunitstep function)

1 -2 3 4

1 4 6 8
4. Find the rank of the given matrix A= .

0 1 00

2 5 6 8

5. Expand f(x)=x%, 0<x<L,
(a) in acosine series
(b) in a sine series.
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(1) #3345+ 5 84E > 52 12.54 > &35 - F A~ o

(2) 3B g E Ry P X AR5 » 3 AP E FAIHLE AL R LK
PE o SEERNITE A B 2 B4R P A o

(3) it * 8 close book

1. Solve(kfaucs = 425%)
y = y(y —2)
x(y —1)
2. Solve(ffzps = f23%)
sinydx + (xcosy —2y)dy =0
3. Solve( K jzpcA = 423%)
y'+4y ' +7y =0

4. Solve(kfzpcs = 423%)

x3y"" —3x%y" +7xy' —8y =0

5. Known(® )
L{sinat} = ﬁ (s > 0)

a?’
Evaluate() L{tsinat}

6. By the elementary row operations(i¢ * £ * 7|i& &), to evaluate the inverse

1 3 0
matrixof |-2 3 1| (KBF L)
0O 1 1
1 3 0
7. Solve the eigenvalues and eigenspaces of |—-2 3 1| FEREL i
0O 1 1

BEHERE) -

8. Solve(&fz= f2.%)
x' =x+4y —4t* - 3, x(0) =2
y =x+y-—t?+2t-3, y(0) =3
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(3) TH A EM close book

1. (a) Solve the differential equation( KM & F £ X)
dx+ (3x —e 2)dy =0

(b) Solve the differential equation( R Mo FRRX)

rrri

y"-y"=0

To evaluate (E) LT (ln :—__f), where @ and b are real numbers.

Determine all eigenvalues and eigenspaces (K48 ML &Y 458 MASH P RY) of
2 2 1
[1 3 1]
1 2 2
Solve the system (XM F £4)
x' =X+ 4y — 4t% - 3, x(0) = 2
y =x+y—t?+2t-3, y(0) =3

Expand the square wave function defined below in Fourier series (B KT 7

F & ¥ 2 Fourier &BR ).

L

_ (0, X€E(—m0)
f(x)—{4, Xxe(0,n)

f(x+2m) = f(x)
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1. Given

r(t) =10sin2t if0<t<m yv(0)=1
v'+ 2y 4+ 2y = r(t) { r@)=0ift>m {}”(D) =—5
(1) Solve the initial value problem above using Laplace Transfer method.
(2) What mechanical system can apply above differential equation?

2. AtpointPin Oxi coordinate axes the stress tensor is
3 1 1
o;=[1 0 2
1 2 0

Find values of principal stresses (i.e, eigen values) and the directions associated with
them (i.e., principal axes)
3. (1) Please find Fourier Series of f(t) below

—-1if-2<t=0 _
f(t):{lif()c:t‘:_i?. T=4
(2) Please find Fourier Transfer of f(x), “a” is any constant.
f(x) = e~k

4. Please solve differential equation below
1) (2x—4y+5)y' +x—2y+4=0
) xy' + 2y = 4e**

5. Find reverse Matrix of A (i.e., AY)

-1 1 2
A=13 -1 1
-1 3 4

(1) Using Gauss-Jordan Elimination (2) using Determinants (i.e., Det A)
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(1) #3348 % 5 0~ 4L #4220~ » &3 -F 4 °
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(3) Zikig 2284 ¥ close book

1. Solve LVP. y" +7y" +12y = 12x+ 19;y(0) = 1,y'(0) = 0.

. Use Laplace transform to solve LV.P. y"" — 3y’ —4y = H(t — 1); y(0) = 2,y(0) = 4. (Note:
H(t-1) is a unit step unction)

-2 7 3
. Diagonalize the matrix A=|6 0 O0].
2 00

0, - m<x<0

T—x, 0<x<m and f(x) = f(x + 2m). Expand f(x) in Fourier series.

.uww:{

. Let a vector field F = (y2cosx + z3)i + (2ysinx — 4)j + (3xz2 + 2)k.
(a) Show F is a conservative field.

(b) Find the potential function of F.

(c) Calculate the work done by F from 0,1-1)to(m/2,-1,2).
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(1) A3MEF 540> 5 A > 3 F A -
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(3) #rig*3-54 ¥ close book

1. Solve LV.P. y" + 4y = 3sin(2x);y(0) = 1,y'(0) = 0.

2. Use Laplace transform to solve LV.P. y"' —2y' + 5y =14+1t; y(0) = 0,y(0) = 4.

1 2 -1
3. Find the eigenvalues and eigenvectors of the given matrix A=|1 0 1 ]
4 —4 5
x, 0<x<1

4. Find the half-range cosine and sine expansions of the given function f(x) = { 1 1<x<?2 "

5. Evaluate §. (x* +y*)dx — 2xydy on the given closed curve C.
y

C:x*+y*=4

1N
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1. Solve LV.P. y" +2y' =2x+5—e72*, y(0) =2,y'(0) =0

AR
»1F =17
EREHLE A AL TAEM

2. Use Laplace transform to solve LV.P. y"' — 4y’ = 6e

1 2
A=11

-1
0 1]
4 —4 5§

4. Find the Fourier series of function f(x) on the given interval

0,—m<x<0
0 =1,
Xy.

t
3. Find the eigenvalues and the corresponding eigenvectors of matrix A

x5, 0<x<m

5. Find the center of mass of the lamina that has the given shape and the area density p(x,y) =

, y(0) =1,y'(0) = -
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(2) 3

1 fg48 4 5T
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(3) #.# %54 close book and don't use calculator
1. Find solutions of a system of simultaneous linear equations below (30%)
X, +2x; +3x3 =4
—X3 + X3 + X3 = 0
3xl_.2-X2 — X3 = 2

reverse Matrix of A (i.e., Al)

2. (a) Please find solution of initial value problem below (20%)
1 r
¥(0) =,y (0) =1

(b) Please find solution of differential equation below
.14+ (v)?
}J’ p—

{x’ = 2x
y'

— 3}1
= —2x _|_y

(1) Please write in standard matrix format AX=B (2) Using Gauss-Jordan Elimination (3) Using
vy =) =0
3. (a) Using Laplace transform solve a system of differential equations, (20%)

2y

+x(0) =8,y(0) =3
(b) Solve the problem using Laplace transform

y +4v' +4y =1+6(t—-1)
F = —Aw=sin (wt)

v(0) =0,y'(0) =2
4. Ablock of unit mass (with m=1) under external force F acting on x-axial

—

X

As motion starts, this block Q positions on zero location with velocity Acw. Please find Q

movement (as function of time). (10%)
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5. (a) What is ” Fourier Series” used for ? (20%)
(b) Please find Fourier Series
f@)=1+¢t —-1<t<1
(c) Please find the sum of
1 1 1

e

=

I+
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2k % 28 ¥ close book and don't use calculator

(3) # 1

1. Solve LV.P.(a) y' — 2xy = 2x,y(0) = 1. (Hint: Linear)
(b) (x2 —y)dx + (y —x)dy = 0,y(0) = 1. (Hint: Exact)

Solve LV.P. y"' + 4y = 2x,y(0) = 1,y'(0) = 1.

Use the Laplace transfer to solve y" — 2y’ — 3y = f(t), y(0)=1, y'(0)=0, in which f(t) =

sy

Verify the Gauss divergence theorem of the vector field, F= xyl + yzj + xzk, for the region D
bounded by the unit cube definedby 0 <x<1,0<y<1,0<z<1

z
(0,0,1)

{0 | 01,0
—y

p————

(1,0,0))
X

5. Find the half-range (a)Fourier-cosine (b) Fourier-sine expansions of the function, f(x), on the

given interval. f(x) = x?2+x,0<x<1
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(1) ARHEEL 3 740 F3- L0 L3 -F A o

(2) 3R B iv g0 E X8 D3I AL 5 AGLP i FAHLE AL R ALK
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(3) #.+ %254 close book and don’'t use calculator

1. (a) Solve y' +y =e7*,y(0) = 1. (Hint: Linear)
(b) Solve (x? +y)dx+ (x —y)dy = 0,y(0) = 2. (Hint Exact)

2. Solve Euler’s differential equation: x?y"" + 3xy’ + 13y =4+ 3x for x> 0.
(Hint: Let x = €', i.e. t=In(x))

3. Use Laplace transform to solve: y"' — 4y’ = 6e3t — 3e7t,y(0) = 1,y'(0) = —1.

4. Find the eigenvalues and the corresponding eigenvectors of matrix A.
0 1 0
A=11 0 O]

0 0 1

5. (a) Evaluate [ F-d# where the vector field F is F = xy2i + (x2y +y*)j and
the curve Cis F(t) = costi + sintj +tk, 0 <t < %ﬂ
(b) Find the length S of the curve C: #(t) = costi + sintj + 3tk ,0 <t < 2m.

(Hint: S = [, ds = [, |[~|at)
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(2) 3k 7 e 50§ & % 0 £30P ATR <
(3) @ %54 > close book » may use calculator °

1. Solve the given differential equation:
x?y" +3xy' + 17y = 4 + 3x

2. Find solution of a simultaneous equation, (1) using Gauss-Elimination method; (2)
using inverse of matrix method.

{O.le + xz + 1.9x3 = 0.67
0.1x, + 03x, +0.5x; = —0.44

3. Using Laplace transform to solve the I\VVP problem:
y" — 4y’ =6e3 —2e7t | y(0)=1, y'(0) =4 .

4. Find the Fourier series of f(x) on the given interval:
2 —T<x<0

f(x) = {” '

% — x?, 0<x<m

5. Find the half-range cosine and sine expansions:

X, 0<x<1
f(X)‘{L 1<x<2



H e A S I FERS 28 LTFRY 20

AE] DB BRI kSRS g L Page 1 / 1
Vi 2 3 3
A REIE

(1) #3845 F 440> F4B A 2 L35 - F A
(2) 3R/ IEE*F &% 4 5 0M AT <
(3) @ %54 > close book » may use calculator :

1. Solve the given differential equation:
x3y"" —3x%2y" + 6xy’ — 6y = 3 + Inx3

2. Find solution of a simultaneous equation, (1) using Gauss-Elimination method;
(2) using inverse of matrix method.
3x; — 0.1x, — 0.2 x3 =7.85
0.1x;, + 7x, — 03x;3 =-19.3
0.3x; — 02x, +10x3 =714

3. Using Laplace transform to solve the initial value problem(IVP):
y"' =3y +2y=e* y(0)=1, y'(0) =5 .

4. Find the Fourier series of f(x) on the given interval:

1, -1<x<0
f(X)_{x, 0<x<1
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() FETY ~FhR*3ti
Close book and Engineering calculator is prohibited.

1. Solve LVP. y' + zy = 3eX2; y(1) = 0.

x2

2. Solve LV.P. y"' — 4y’ + 3y = e?%;y(0) = 0,y’(0) = 0.

3. Use Laplace transform to solve .V.P. y"” — 3y’ + 2y = e3%y(0) = 0,y'(0) = 0.

4. Find the inverse (A~1) of matrix A.

3 2 4
A=|5 2 6]
4 2 4

5. Evaluate | fz f(x,y,z)do, where f(x,y,z) =z, ¥ is the part of the cone z =
X% + y? in the first octant between the plane z =2 and z = 4.
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(3) P24 27w 5
Close book and Engineering calculator is not allowable.

e

. Solve the given differential equation:

y'+2y' =2x+5-¢%

N

. Solve the Euler’s differential equation:

Xy"+3xy'+13y=4+3x forx>0 (Hint: Let x=¢")

3. Using “Laplace transform” to solve the initail value problem (I\VVP):

y'+4y =38(t-7)-5(t-27) with y(0)=0, y'(0)=1

4. Find the eigenvalues and the corresponding eigenvectors of matrix A.

-2 2 3
A=l 2 1 -6
-1 -2 0

5. Find the Fourier series of f(x) on the given interval:

0 ,-1<x<0
f(x)=
) {x , 0<x<1
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(3) MEH ~ RT4R A 3t H

Close book and Engineering calculator is not allowable.

1. Solve the given differential equation:

V' +3y' 2y =—x+4+e>

2. Solve the Euler-Cauchy differential equation:

m

Xy —xy'+y=2, y(1)=1.5,y'1)=0.25 (Hint: Let y =x")

3. Using “Laplace transform” to solve the initail value problem (IVP):

Y'+4y=sint *u(t-27) with y(0)=1, y'(0)=0

4. Find the eigenvalues and the corresponding eigenvectors of matrix A, and using
the eigenvalues and the corresponding eigenvectors to find the inverse of A. (Hint:

A=PDP" andthen A =PD'P" )

1 2 -1
A=|1 0 1
4 -4 5

5. Find the Fourier series of f(x) on the given interval:

, —1<x<0
JEx<]

1
f(xy={
b
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(1) A4 +x 73 435> 538254 > £32100 » -
This test consists of 4 questions. Each question is worth 25 points, for a total of
100 points.

(2) 3B ITEFRE T TP RIS > 5 AP & FA5LZE QR T4k
PE o AR IR 2 B A o
Please answer in order on the answer sheet and clearly indicate the question
numbers. If the selected question numbers are not indicated or if more than the
required number of questions are answered, only the earlier answers in the
response order will be graded.

(3) Pg4 74
Close book and Engineering calculator is allowable.

1. Solve the given differential equation:

y'+5y'+6y = —x+1+2e"

2. Using “Laplace transform” to solve the initail value problem (IVP):
y'+4y=sint *u(t-2z) with y(0)=1, y'(0)=0

3. Find the eigenvalues and the corresponding eigenvectors of matrix A.

4 2 -1
A=|0 3 -2
0 0 5

4. Find the Fourier series of f(x) on the given interval:

0 ,-1<x<0
f(x)=
() {x , 0<x<1



