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109-全國高中教師聯招 試題解 

 

1. 單選 

解： 

 

 

2. 單選 

本身有毒

本身沒毒

8%沒毒

99%沒毒

92%有毒

1%有毒

(陽性)

(陽性)

2%p

q=1-p

 

解： 

 
100

2

100

1

100

92
100

92

=

+



qp

p

  %02.0
9008

2
==p  ### 
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3. 單選 

解：利用微積分分割。 

 

4. 單選 

100

25

100-r

rrr

25-r

125

25+r
100+r

   

100-r

25-r

125

25+r

100+r

r100 r400
   

25-r25-r

125

25+r 100+r

r100 r400

75

100

 
解： 

100400100 =+ rr   
9

100
=r  ### 

 

 

 

4. 證明： 

 

 

1r2r

3r

21 rr +

32 rr + 13 rr +
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解： 

21 rr +

32 rr +
13 rr +

31 rr −

32 rr −

324 rr
314 rr

     

21 rr +

21 rr −

32 rr −

324 rr
314 rr

214 rr

 

  
214 rr = 324 rr + 314 rr  

  

3

1

r
=

1

1

r
+

2

1

r
 

(  

3

1

r
=

25

1
+

100

1
=

5

1
+

10

1
=

10

3
  

9

100
3 =r   ###) 

 

5. 單選 

解：

)2,1(1 kO

)1,(2 −kO

Q

P

 

(1) }2|||{ 1 −= zzzA 表示在複數平面上，一點到 )2,1( k 的距離小於等於 2 。 

Ie, 一實圓 (圖 A) 

(2) }22|||{ 2 −= zzzB 表示在複數平面上，一點到 )1,( −k 的距離小於等於 22 。 

Ie, 一實圓 (圖 B) 

 (3) =BA   QOPOOO 2121 +   23)12()1( 22 ++− kk   

 01625 2 −+ kk   0)2)(85( +− kk   
5

8
2 − kork  ### 
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6. 單選 

解： 

(1) )0('
)0()(

lim
0

h
x

hxh

x
=

−

→
 

(2) )1())(( += xgxfh   )1(')('))((' += xgxfxfh   )1
3

1
(')

3

1
('))

3

1
((' +−=−− gffh  

 43)0(' =h   
3

4
)0(' =h  ### 

 

7. 單選 

解： 

(1)  −−= dxax
a

x
xA a )]([2 2

0

2

3

8
a=  ### 

xy =

)2,2( aaB

 

8. 單選 

解： 

(1) 
4

tan
k

= (錯誤，邊也錯) 
k

2
tan =  ### 
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9. 複選題 

解： 

(1) 








−

−
=

01

10
A  IA =








=

10

01
2   7191 AA =  (  ) 

(2) 


















−

=

2

1

2

3
2

3

2

1

B 






 −
=

00

00

60cos60sin

60sin60cos
 







 −
=

00

00

2

120cos120sin

120sin120cos
B   IB =6  

 BB =91 , 571 BB = 






 −
=

00

00

300cos300sin

300sin300cos
 7191 BB =   ( × ) 

(3) 



















−

=

2

1

2

3
2

3

2

1

C   IC =2   
7191 CC =  (  ) 

(4) 








−−

−
=

11

11
D   









−−

−
=

11

11
2D  









−−

−

11

11
= 







 −

02

20
 









−
=

22

22
3D   

 5335 BDDB =  (  ) 

 

10. 複選題 

解： 

(A)  

A

B

C

 底 ABC 固定  70
3

567
=


  

 

(B)  

0 21|z|

y

x

1817

72 68 64 4 1

…….

…….

 

 129822)4...6468(72 =+++++   (  ) 
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(C)  

6W

4R

3B

W W

W W

R R

R R

B B

BB

R

B

W

W

B

R

13

3C

46

2 C

36

2 C

64

2 C

34

2 C

63

2 C

43

2 C


286

189
=p  (  ) 

 

 

(D)  

52

張
Q

Q Q Q

K K

52

3C

134

3 C

13124

2 C



22100

988131213
52

3

4

2

4

3 =
+

=
C

CC
p  

 

11. 複選題 

解： 

(1) 1002502 ...1)1( cxbxaxxx ++++=−+  

(2) 502 )1( xx −+   50)1( x+   xxCax 50)()1( 14950

1 ==  (  ) 

(3) 502 )1( xx −+  502 )]()1[( xx −++  

+−+= 025050

0 )()1( xxC +−+ 124950

1 )()1( xxC ...)()1( 224850

2 +−+ xxC  

 += 250

2

50

0

2 xCCbx 1175)()1( 124950

1 =−xC (  ) 

(4) 1=c     12261117550 =++=++ cba (  ) 
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12. 複選題 

解：

2

1

4

1

8

1

16

1

 k=1 k=2 k=3 k=4

p pppPro

Mon

Fre

 

(1) pppppEa
16

15

16

1

8

1

4

1

2

1
=+++==  ### 

(2) )3,2,1()1()
3

1
( ==+=== kkkPkPMonPb  

2qpp += 2)1( ppp −+=  ppp ++−= 23  ### 

 

1. 填充 

解： 

(1) 解 333 )1293()93()93( −+=−−− xxxx ， 

令 xA 3=   32323 )12()3()9( −+=−−− AAAA   

 32323 )12()3()9( −+=−+− AAAA  

 3222222 )12(])3()3)(9()9)][(3()9[( −+=−+−−−−−+− AAAAAAAA  

 3222222 )12(])3()3)(9()9)[(12( −+=−+−−−−−+ AAAAAAAA  

 0)12( 2 =−+ AA  & 322222 )12()3()3)(9()9( −+=−+−−−− AAAAAA  

 0)12( 2 =−+ AA  & 222222 )]3()9[()3()3)(9()9( −+−=−+−−−− AAAAAA  

 0)12( 2 =−+ AA  &  
22222222 )3()3)(9(2)9()3()3)(9()9( −+−−+−=−+−−−− AAAAAAAA  

 0)3)(4( =−+ AA  & 0)3)(9(3 2 =−− AA  

 
2

1
,2,1=x  ### 

 

 

2. 填充 

解： 
A

B
C

 


b

a

x

y

D

E
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(1) abABC
2

1
= ， ABCCBECDEACD ===

3

1
(等底同高) 

(2) sin
2

1
axACD = , sin

2

1
xyCDE = , sin

2

1
byCBE =  

(3) 





=



3

1
3

1

3

1

sin
2

1

sin
2

1
sin

2

1





xy

byax

   =



3

1

sin
2

1

sinsin
4

1





xy

abxy

 

 )
2

1
(

3

1

sin

sinsin
2

1

ab

ab

=






  

3

1

sin

sinsin
=






 ### 

 

3. 填充 

解：
4

3
1 −− m  or 1

4

3
 m  ### 

)0,4()0,4(−

)4,0(

)3,0(

4

3
−=m

4

3
=m

1−=m

1=m

 

 

4. 填充 

解： 

  

A

B C

D

5

52

5

6

21

  

A

B C

D

5

52

5

6

21






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(1) 
5

1

5

5
cos ==  

(2) 
2110

362125

2152

6)21(5
cos

222 −+
=



−+
=

2110

10
=

21

1
=  

(3) =−=+  sinsincoscos)cos(
21

20

5

2

21

1

5

1
−

105

541 −
=

2152

)21()5( 222



−+
=


 

 58242 +=   5225824 +=+=  ### 

 

 

 

5. 填充 

解： 

(1) 


=

=
1 3

cos)
2

1
(

n

n n
a


   

= +)
2

1
()

2

1
[( 1 +− )

2

1
()

2

1
( 2 +− )1()

2

1
( 3 +− )

2

1
()

2

1
( 4 +)

2

1
()

2

1
( 5 [~~~])]1()

2

1
( 6 + =0   ### 

 

(2) 


=

=
1 3

sin)
2

1
(

n

n n
b


 

= +)
2

3
()

2

1
[( 1 +)

2

3
()

2

1
( 2 +)0()

2

1
( 3 +− )

2

3
()

2

1
( 4 +− )

2

3
()

2

1
( 5 [~~~])]0()

2

1
( 6 +  

= ......
64

321
+ =

64

1
1

64

321

−

=
3

3
  ### 

 

 

6. 填充 

解： 

(1) )cos
10

3
sin

10

1
(10cos3sin xxxxy −=−=  

= )cossinsin(cos10 xx  −   (that 
10

3
sin,

10

1
cos ==  ) 

= )sin(10 −x  

(1)  103  k   ### 
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 20−

2



2

3

1

1−

3

10

 

 

 

7. 填充 



'P

P

Q

 

 

解： 

(1) 先一步(W) → P；P → Q 

(2) P → Q 不可碰到虛線 = (P → Q) － (P 碰到線) 

(3) (P 碰到線) = ( 'P 碰到線) = 
!7!12

!19
 

(4) (P → Q) － (P 碰到線) = 
!7!12

!19

!8!11

!19
−  

(5) 所求機率 = 
!8!12

!20
/)

!7!12

!19

!8!11

!19
(1 −− =

5

4
 ### 
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8. 填充 

解： 

 

A

B C

D

E

F

P Q

 

(1) ACABAP
3

1

3

2
+=   

Let APtAE =   AC
t

AB
t

AE
33

2
+=   AD

t
AB

t
AE

3

2

3

2
+=    1

3

2

3

2
=+

tt
  

4

3
=t  

 ADABAE
2

1

2

1
+=   1:1: =DEBE  

 

(2) ACABAQ
3

2

3

1
+=   

Let AQtAF =   AC
t

AB
t

AF
3

2

3
+=   AD

t
AB

t
AF

3

4

3
+=    1

3

4

3
=+

tt
  

5

3
=t  

 ADABAF
5

4

5

1
+=   1:4: =ADAB  

 

(3)  2:3:5:: =DFEFBE  ### 
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9. 填充 

W

W

W

R

R

R

R

R

R

W

R

R

W

W

R

W

W

W

W

W

W

W

R

W

R

W

R

R

R

R

R

R

R

= 0

= 1

= 0

6

1

3

1

2

1
==

2

1

3

2

2

1

3

1

2

1
=+=

3

1

3

2

2

1
==

= 0

3

2

3

2
1 ==

3

1

3

1
1 ==

甲 乙

 
解： 

(2) P(WW) = P(WW)×0 + P(WR)×
6

1
 + P(RR)×0 

(3) P(WR) = P(WW)×1 + P(WR)×
2

1
 + P(RR)×

3

2
 

(4) P(RR) = P(WW)×0 + P(WR)×
3

1
 + P(RR)×

3

1
 

(5)  

















)(

)(

)(

RRP

WRP

WWP

 = 























3

1

3

1
0

3

2

2

1
1

0
6

1
0

















)(

)(

)(

RRP

WRP

WWP

 01 AXX =   nn AXX =+1  
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(6) If stabilie  nn AXX =  

















c

b

a

 = 























3

1

3

1
0

3

2

2

1
1

0
6

1
0

















c

b

a

 (and 1=++ cba ) 

(7)  

















c

b

a

 =

















4.0

6.0

1.0

 ### 

 

 

 

1. 計算 

解： 

(6) 令 
32

1

+

−
=




X   132 −=+  XX   XX 31)12( −−=−   

X

X

21

31

−

+
=  代入方程式 

(7) 方程式 0132 23 =+−− xxx   01)
21

31
(3)

21

31
(2)

21

31
( 23 =+

−

+
−

−

+
−

−

+

X

X

X

X

X

X
 

 0)21()21)(31(3)21()31(2)31( 3223 =−+−+−−+−+ XXXXXX  

 
0)81261()1812(3

)14318(2)192727(

3223

2323

=−+−++−−−

++−−−+++

XXXXXX

XXXXXX
 

 0326919 23 =−−+ XXX  ### 

 

2. 計算 

151

5

5
4

4321

3
2

i

j

24232221

14131211

343332

41

31

ij

444342

51

i+j-1,1i+j-1

i+j-2

i+j-1
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解： 

(8) (1→i+j-2 )位置有 )2(...321 −+++++ ji =
2

)21)(2( −++−+ jiji
=

2

)1)(2( −+−+ jiji
 個 

(9) (i+j-1 )位置有 ijji =+−−+ 1)1(  個 

(10) Total： i
jiji

+
−+−+

2

)1)(2(
 個 

(11) ]
2

)1)(2(
[2 i

jiji
aij +

−+−+
=  = ijiji 2)1)(2(2 +−+−+  ### 

 

 

3. 計算 



O

A

x

5

      

 

解： 

(12) 2522 =+ yx   225 xy −= 直角三角形面積=
22 2525

2

1
xx −− )25(

2

1 2x−=  

(13) 所求體積 = dxx )25(
2

1
2 25

0 − = dxx )25( 25

0 −  =
3

250
 ### 
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3. 計算 



x x

5

5-x

5-x

      

5-x

5

x

225 x−



 

 

解： 

(14) 弓形面積 = 扇形 － 三角形 = )25
2

1

2

1
(2 22 xxr −−  

(15) 所求體積 = dxxxr )25
2

1

2

1
(2 225

0 −−  = dxxx )2525( 25

0 −−   = (2.1) － (2.2) 

(2.1) dx255

0  =  d)sin5(25 −  =  d)sin125( −  =  d)sin(125−  ### ; 

[  ddxx
x

sin5cos5
5

cos −=== ] 

 (2.1.1)  d)sin(  =  dcoscos +−  =  sincos +−  ### ; 

[




cos,

sin,

−==

==

uddv

dduv
] 

(2.1.2)  sincos +−  = 5

0

2
1 |

5

25

55
cos

xxx −
+− −  = 1−  ### 

[
5

cos
x

= ] 

(2.2) dxxx 25

0 25−  =  d)sin5)(sin5(cos5 −  =  d)sincos125( 2

 −  

 =  d)sin(cos125 2

−  ### ; 

 (2.2.1)  d)sin(cos 2

 = 3sin
3

1
 = 5

0

3
2

|)
5

25
(

3

1 x−
=

3

1
−  ###; 

 

(2.3) 所求體積 = (2.1) － (2.2)  = )]
3

1
)(125()1)(125( −−−−−  = 

3

250
 ### 

 


