
提要 98：彰化師範大學碩士班入學考試「工程數學」相關試題

 

 
 

彰化師範大學 
 

電子工程學系 
 

93~97 學年度 
工程數學考古題 

 

 

 

1055



   國立彰化師範大學九十三學年度碩士班招生考試試題 
 
系所：電子工程學系                                         科目：工程數學 
 
☆☆請在答案紙上作答☆☆                                             第 1 頁，共 1 頁 
 

 
- 1 - 

   國立彰化師範大學九十三學年度碩士班招生考試試題 
 
系所：電子工程學系                                         科目：工程數學

 

 
 
☆☆請在答案紙上作答☆☆                                             第 1 頁，共 1 頁 
 

 
- 1 - 

 

 

1056



  國立彰化師範大學九十四學年度碩士班招生考試試題 
 
系所： 電子工程學系                                   科目：工程數學 
  
☆☆請在答案紙上作答☆☆                                          共 1 頁，第 1 頁  
 

 
- 1 - 

  
1. Solve the nonhomogeneous Euler-Cauchy equation.  (20%) 

 
23 222 xyyxyx =−′+′′′  

 
2. Solve the initial value problem. (20%) 

 
1)0(     ,1)0(      ,554 =′==+′−′′ yyxyyy  

 
3. Construct an diagonal matrix from the eigenvectors of   (20%) 
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∫∫ •
S

n)F curl( dS

, and S is the circle of , 

evaluate 

16)( 22 =+ yx

rr
. Assume that the surface is oriented upward.  (20%) 

 
 
 
 

5. Find the Fourier series of the periodic function f(x) of period 2π.  (20%) 
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 1. Solve the following equations.(20%) 
 

a. . 0)12()32( =+−+ dxydyx
 
b.  5' xyyy =−

 
2. Find the value of the line integral, when F(r)=[ -x, xy]=-xi+xyj, and c is the circular 

arc below from A to B. (20%) 
 

 
 
3. Solve the initial value problem.(20%) 
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4. Find the Fourier series of the periodic function f(x), of period of P=2L.(20%) 
 

f(x)=1 (-2<x<-1), f(x)=0 (-1<x<0), f(x)=-1 (0<x<1), f(x)=0 (1<x<2),P=2L=4 
 
5. Inverse Laplace transform.(20%) 
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1. Solve the following differential equations. 
 

a. 
xeyyy 23'2'' =−+ .(10%) 

 

b. x
yyy ln2'= .(10%) 

 
2. Find the Laplace transform of the following function. 
 

a. )sin( att + .(10%) 

b. tt 2sinh3 .(10%) 

 

 
3. Solve the following equation. 
 

    1)sin()()(
 

0 
=−− ∫ τττ dtyty

t
.(20%) 

 

4. Evaluate the surface integration ∫∫ ⋅
S

ndAF  with F=[2x,z,3y], S:x+y+z=2, x≥0, y≥0, 

z≥0.(20%) 

 

5. Find the Fourier series of the periodic function f(x), of period of P=2π 
 
f(x)=x+π/2, -π<x<π.(20%) 
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1. Solve the following initial value problem. (20%) 

    )2(510'7'' −=++ − tueyyy t , 1)0('   ,0)0( == yy  

 
2. Solve the following integral, (20%) 

    ∫
∞ −

0

3 )cos( dtatte t   

 
3. Find the inverse of the following matrix. (20%) 
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A  

 
4. Find the Fourier cosine series of the following function, (20%) 
   )20(        )( <<= xxxf  
 
5. Evaluate the integral, (20%) 

   ∫
∞

∞− +
dx

x
x
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請寫下計算過程，否則不予計分。 

 
一、 (25%)計算下列積分結果。 

(1) dte ?  e itst )(
0
∫ ⋅
∞

− 1−=i  (5 %)  

(2) dtt ? (5 %)   Hint: tit  e st )sin(
0
∫ ⋅
∞

− eit sincos +=

(3) dt
t

te st

∫
⋅∞ −

0
)sin( ? (10%)  Hint: ∫=
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s
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t
tfL )(ˆ)(

， { } )(ˆ)( sftfL =  

dt
t

t
∫
∞

0
)sin((4) ? (5%) 

%)求解下列微積分方程式。 

 (10 %) 

(2)  (10 %) 

  
二、 (30

(1) 2 0)4(sin)cos3( 3 =−++ dyyxdxxyx

1)0(',0)0(,42'3'' 2 ==+=+− yyxeyyy x

(3) 1)0(,2sintan' ==⋅+ yxxyy  (10 %) 

 0%)若週期函數 ，試將 展開成傅立

 

 

 

三、 (1
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)( xfpxf
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pxx
xf )(xf

葉級數。 

(20%)若向量場 zyx azcyxazybxaazyxF rrrr
)24()3()2( +++−−+++=四、 為非旋向量場

tional field)， 
a、b、c。(10 %) 

(irrota
(1) 決定常數

F
r

=∇φ(2) 決定一純量場 ),,( zyxφ ，使得 。(10%) 

、 15%)設有一力場

 

zyx azyxazyxazyxF rr r r )423()()2( 2 +−+−+++−=五 ( ，當某質點在 x-y

，以原點為圓心且半徑為 3 之圓運動一週，求該力場對質點所作之功。 平面上
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 1. Do the block diagram reduction for following system. (15%) 

 

2. Following system is a disk drive head control with disturbance D(s), find the step response for Ka 
=10 with unit step input disturbance. (15%) Discuss your result based on the two output response. (5%)    

 

 
3. Explain the time constant. Pick up an example for a simple control system. (15%) 
 
4. A single-loop feeback control system with following characteristics equation   

        2)4)(2(
)1(1 , sketch the root locus. (10%) Evaluated the marginal stable K 

value for this system. (5%)   

++
+

+
sss
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1. Solve the differential equation 2x2y”-5xy’-4y=0. (10%) 
 

2. Solve the differential equation y” + 4y = 8x2. (15%) 
 
3. Diagonalize the matrix A, where 
 
 

A =                     (10%) 
 
 
 
 

4. Let S be the subspace of R4 containing all vectors with x1 + x2 + x3 + x4 = 0 and x1 + 

x2 - x3 - x4 = 0, find a basis for the space of S┴. (S┴= containing all vectors 

orthogonal to S). (15%) 
 
5. Find a unit normal vector n of 222 94 yxz +=  at the point p:(2,-1,-5).(15%) 
 
 
6. Describe the region of the following integration and evaluate. (15%) 

   ∫ ∫
1

0

2 2x

x
dydxxy

 
 
7. Evaluate the integral(counterclockwise). (20%) 
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43
3 =
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−

∫ zCdz
zz
z

C  
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3.98.17.17
5.50.15.11
7.32.03.7
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