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100年度指定科目考試數學甲試題答案
第壹部分﹕選擇題（占74分）
一﹑單選題（30分）
說明﹕第 1 至 4題為單選題﹐每題選出一個最適當的選項﹐劃記在答案卡之「解答欄」﹒每題答


對得 6分﹐未作答、答錯或劃記多於一個選項者，該題以零分計算﹒
1.
考慮坐標平面上滿足
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的點
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﹐試問下列哪一個選項是錯誤的？
(1)
[image: image3.wmf](0,0)

是一個可能的P點
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是一個可能的P點
(3)點
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滿足
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(4)所有可能的點
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構成的圖形為一直線
(5)點P的
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坐標可以同時為正整數﹒
答  案 (5)
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解  析(1)因為
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﹐所以點
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落在
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圖形上﹒
(2)當
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﹐兩邊取
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可知
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當
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會落在
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圖形上﹒
(3)(4)因為
[image: image22.wmf]25log2log5log2log5

xyxy

xy

=Þ=Þ=




[image: image23.wmf]Þ



 EMBED Equation.DSMT4  [image: image24.wmf]log2
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表一條斜率為正且過
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的直線
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若(x﹐y)為
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圖形上的點﹐


則(x﹐y)落在直線
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又此線通過原點與I﹐III象限﹐所以
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(5)因為
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﹐所以若x為正整數﹐則
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為無理數﹐

表示兩者不可能同時為正整數﹐故此選項不合﹒
[image: image336.png]


2.
將1﹐2﹐3﹐4四個數字隨機填入右下方
[image: image32.wmf]22
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的方格中﹐每個方格中恰填一數字﹐但數字可重複使用﹒試問事件「
[image: image33.wmf]A

方格的數字大於
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方格的數字﹑且
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方格的數字大於
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方格的數字」的機率為多少？
(1)
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　 (2)
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答  案(2)
解  析 (1)就
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兩格而言﹐數字相等的機率為
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各有四種填法﹐若
[image: image45.wmf]AB

=

﹐則只有
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﹐
[image: image47.wmf](2,2)

﹐
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﹐
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等四種）
(2)表示
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的機率為
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﹐這其中
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與
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兩種情況發生機會相同﹐

所以
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的機率為
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﹐同理
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(3)
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與
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互不影響﹐
所以
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故選(2)﹒
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3.
將一圓的六個等分點分成兩組相間的三點﹐它們所構成的兩個正三角形扣除內部六條線段後可以形成一正六角星﹐如圖所示的正六角星是以原點
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為中心﹐其中
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分別為原點
[image: image63.wmf]O

到兩個頂點的向量﹒若將原點
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到正六角星12個頂點的向量﹐都寫成為
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的形式﹐則
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的最大值為何？
(1)2　
(2)3　
(3)4　
(4)5　
(4)6﹒
答  案 (4)
解  析  (1)設
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﹐依題意若
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若
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終點會落在
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夾角內部﹐表示我們只需


檢驗內部四個點即可﹒
 (2)設中心點
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4. 設
[image: image90.wmf]f

為實係數三次多項式函數﹒已知五個方程式的相異實根個數如下表所述﹕

	方程式
	相異實根的個數
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關於
[image: image96.wmf]f

的極小值
[image: image97.wmf]a

﹐試問下列哪一個選項是正確的？
(1)
[image: image98.wmf]a

不存在　(2)
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註﹕極小值是指相對極小值﹐或稱為局部極小值﹒
答  案 (3)
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解  析設
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（水平線）的交點數即為方程式
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的實根數﹐

由題意
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由圖知
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﹐故選(3)﹒
二﹑多選題（16 分）
說明﹕第 5至 7題﹐每題各有 4個選項﹐其中至少有一個是正確的﹒選出正確選項﹐劃記在答案卡之「解答欄」﹒每題 8 分﹐答錯一個選項﹐得4分﹐所有選項均未作答或答錯多於1個選項者﹐該題以零分計算﹒ 
5.
設
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的行列式之值為2﹐試問下列哪些選項是正確的？
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答  案 (1)(3)
解  析  
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 (1)因為
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 (2)由上可知：
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  故選(1)(3)﹒
6.
假設兩地之間的通話費﹐第一個半分鐘是5元﹐之後每半分鐘是2元﹐不滿半分鐘以半分鐘
計算﹐則
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分鐘的通話費公式
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試問下列哪些選項是正確的？
(1)10分鐘的通話費是43元　(2)在
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答  案 (1)(4)
解  析通話費
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(4)因為
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    故選(1)(4)﹒
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7.
在坐標空間中﹐有一邊長為2﹐中心在原點
[image: image153.wmf]O

的正立方體﹐且各稜邊都與三坐標平面平行或垂直﹐如圖所示﹒已知
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這三點都是某平面
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和正立方體稜邊的交點﹒試問下列哪些點也是平面
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答  案(2)
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解  析依題目將邊長2的立方體頂點定坐標（如下圖）
   (1)設平面
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的法向量為
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平面方程式為
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  (2)eq \o\ac(○,1)點
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eq \o\ac(○,2)點
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eq \o\ac(○,4)點
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  故選(2)﹒

三﹑選填題（28分）

說明﹕A至 D 題為選填題﹐將答案劃記在答案卡之「解答欄」所標示的列號（8–20）內﹒每一題完全答對得 7分﹐答錯不倒扣；未完全答對不給分﹒ 
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A.如圖所示﹐
[image: image179.wmf]PQRS

為一給定的矩形﹐長
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的面積為最小﹒
答  案 10
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解  析 
(1)設
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(3)當
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解  析設生產出瑕疵品的事件為
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[image: image246.wmf]:1

Eaxbycz

++=

滿足以下三條件：
(1)平面
[image: image247.wmf]E

與平面
[image: image248.wmf]:1

Fxyz

++=

有一夾角為30(﹐
(2)點
[image: image249.wmf](1,1,1)

A

到平面
[image: image250.wmf]E

的距離等於3﹐
(3)
[image: image251.wmf]0

abc

++>

﹐
則
[image: image252.wmf]abc

++

的值為
[image: image253.wmf]﹒（化成最簡分數）

答  案 
[image: image254.wmf]1

3


解  析平面
[image: image255.wmf]:1

Eaxbycz

++=

﹐法向量
[image: image256.wmf](,,)

nabc

=

v

﹒
(1)平面
[image: image257.wmf]:1

Fxyz

++=

﹐法向量
[image: image258.wmf](1,1,1)

n

¢

=

v

﹐

題意
[image: image259.wmf]EF

兩平面有一夾角30(﹐且
[image: image260.wmf]0

abc

++>

﹐
所以
[image: image261.wmf]||

cos30

||||

nn

nn

¢

×

°=

¢

vv

vv




[image: image262.wmf]222222

3||3

22

33

abcabc

abcabc

++++

Þ=Þ=

++++

（∵
[image: image263.wmf]0

abc

++>

）


[image: image264.wmf]222

3

2

abcabc

Þ++=++

LL
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(3)將eq \o\ac(○,2)代入eq \o\ac(○,1)得：
[image: image268.wmf]3|1|

23

abc

abc

++-

++=×




[image: image269.wmf]2()|1|2()(1)

abcabcabcabc

Þ++=++-Þ++=±++-




[image: image270.wmf]2()1

abcabc

Þ++=++-

或
[image: image271.wmf]2()(1)

abcabc

++=-++-




[image: image272.wmf]1

abc

Þ++=-

（不合）或
[image: image273.wmf]1

3

abc

++=

（合）﹒
第貳部分﹕非選擇題（占24分）
說明﹕本大題共有二題計算證明題﹐答案務必寫在答案卷上﹐並於題號欄標明題號(一、二)與子題號((1)、(2)、(3))﹐同時必須寫出演算過程或理由﹐否則將予扣分﹒各小題配分標於題末﹒  
1.
已知實係數三次多項式函數
[image: image274.wmf]()

yfx

=

的最高次項係數為12﹐其圖形與水平線
[image: image275.wmf]25

y

=

交於相異
的三點
[image: image276.wmf](0,25),(1,25)

及
[image: image277.wmf](2,25)

﹒
(1)試求曲線
[image: image278.wmf]()

yfx

=

圖形上的反曲點坐標﹒（6分）
(2)試求定積分
[image: image279.wmf]2

0

()

fxdx

ò

之值﹒（6分）
答  案  (1)
[image: image280.wmf](1,25)

；(2)50
解  析 
依題意：
(1)函數
[image: image281.wmf]()

yfx

=

為領導係數12的三次實係數多項式


[image: image282.wmf]32

()12

fxxbxcxd

Þ=+++

﹐
[image: image283.wmf],,

bcd

Î

¡

﹒
(2)
[image: image284.wmf]()

yfx

=

圖形與水平線
[image: image285.wmf]25

y

=

交於
[image: image286.wmf]0,1,2

x

=

三點


[image: image287.wmf]Þ

方程式
[image: image288.wmf]()25

fx

=

的解為
[image: image289.wmf]0,1,2

x

=




[image: image290.wmf]32

()25122512(1)(2)

fxxbxcxdxxx

Þ-=+++-=--




[image: image291.wmf]()12(1)(2)25

fxxxx

Þ=--+




[image: image292.wmf]32

()12362425

fxxxx

Þ=-++

﹒
所以
第(1)題
[image: image293.wmf]2

()367224

fxxx

¢

=-+

﹐


[image: image294.wmf]()7272

fxx

¢¢

=-

﹐若
[image: image295.wmf]()0

fx

¢¢

=

﹐則
[image: image296.wmf]1

x

=

﹐

表示
[image: image297.wmf]()

yfx

=

圖形反曲點為
[image: image298.wmf](1,(1))(1,25)

f

=

﹒
第(2)題
[image: image299.wmf]22

32

00

()(12362425)

fxdxxxxdx

=-++

òò




[image: image300.wmf]4322

0

123624

[25]

312111

xxxx

=-++

+++




[image: image301.wmf]4322

0

[3121225]

xxxx

=-++




[image: image302.wmf]432

3212212225250

=×-×+×+×=


2.
(1)試求所有滿足
[image: image303.wmf]32

log(124120)1

xxx

-+-³

的
[image: image304.wmf]x

值之範圍﹒（6分）
(2)試證：當
[image: image305.wmf]3

2

2

p

qp

££

時﹐
[image: image306.wmf]cos1sin

33

qq

+

³

﹒（6分）
答  案(1)
[image: image307.wmf]15

x

££

或
[image: image308.wmf]6

x

³

；(2)見解析
解  析
[image: image309.wmf]32

log(124120)1

xxx

-+-³




[image: image310.wmf]32

log(124120)log10

xxx

Þ-+-³




[image: image311.wmf]3232

124120101241300

xxxxxx

Þ-+-³Þ-+-³




[image: image312.wmf](1)(5)(6)0

xxx

Þ---³

﹐

表示
[image: image313.wmf]15

x

££

或
[image: image314.wmf]6

x

³

﹐

但是
[image: image315.wmf]32

1241200

xxx

-+->

也必須成立﹐

因為
[image: image316.wmf]32

124120100

xxx

-+-³>

﹐

表示實數
[image: image317.wmf]x

滿足
[image: image318.wmf]32

12412010

xxx

-+-³

﹐必也滿足
[image: image319.wmf]32

1241200

xxx

-+->

﹐

所以當
[image: image320.wmf]15

x

££

或
[image: image321.wmf]6

x

³

時﹐

會同時滿足
[image: image322.wmf]32

12412010

xxx

-+-³

與
[image: image323.wmf]32

1241200

xxx

-+->

﹐

故
[image: image324.wmf]x

取值範圍為
[image: image325.wmf]15

x

££

或
[image: image326.wmf]6

x

³

﹒
(2)
[image: image327.wmf]11

sincos2(sincos)

22

qqqq

-=-





[image: image328.wmf]2sin()

4

p

q

=-

﹐

當
[image: image329.wmf]3

2

2

p

qp

££

時﹐
[image: image330.wmf]57

444

ppp

q

£-£

﹐

此時
[image: image331.wmf]2

1sin()

42

p

q

-£-£-




[image: image332.wmf]22sin()1

4

p

q

Þ-£-£-

﹐

所以
[image: image333.wmf]2sin()1

4

p

q

-£-




[image: image334.wmf]sincos1sin1cos

qqqq

Þ-£-Þ+£




[image: image335.wmf]cos1sin

33

qq

+

Þ³

﹐故得證﹒







 11





 12





     9





    8





 10




















 13

















  15





  14








第 1 頁，共 5 頁
6
- 9 -

_1373901780.unknown

_1373950144.unknown

_1373956111.unknown

_1373963062.unknown

_1373981799.unknown

_1373982105.unknown

_1373982224.unknown

_1373982496.unknown

_1375202178.unknown

_1375202210.unknown

_1375202266.unknown

_1375202195.unknown

_1374921032.unknown

_1375201795.unknown

_1374921168.unknown

_1373982602.unknown

_1373982722.unknown

_1373982261.unknown

_1373982479.unknown

_1373982234.unknown

_1373982169.unknown

_1373982183.unknown

_1373982144.unknown

_1373981981.unknown

_1373982044.unknown

_1373982065.unknown

_1373982029.unknown

_1373981942.unknown

_1373981954.unknown

_1373981859.unknown

_1373981929.unknown

_1373965521.unknown

_1373970104.unknown

_1373971117.unknown

_1373974424.unknown

_1373974614.unknown

_1373974649.unknown

_1373974668.unknown

_1373974709.unknown

_1373974637.unknown

_1373974587.unknown

_1373971246.unknown

_1373971493.unknown

_1373971704.unknown

_1373971802.unknown

_1373971878.unknown

_1373971578.unknown

_1373971290.unknown

_1373971189.unknown

_1373971197.unknown

_1373971139.unknown

_1373970904.unknown

_1373971057.unknown

_1373971102.unknown

_1373970984.unknown

_1373970242.unknown

_1373970408.unknown

_1373966013.unknown

_1373966330.unknown

_1373969962.unknown

_1373970009.unknown

_1373966226.unknown

_1373966257.unknown

_1373966187.unknown

_1373965667.unknown

_1373965810.unknown

_1373965950.unknown

_1373965688.unknown

_1373965603.unknown

_1373965629.unknown

_1373965575.unknown

_1373964707.unknown

_1373965276.unknown

_1373965350.unknown

_1373965440.unknown

_1373965449.unknown

_1373965366.unknown

_1373965317.unknown

_1373965332.unknown

_1373965288.unknown

_1373965050.unknown

_1373965204.unknown

_1373965258.unknown

_1373965107.unknown

_1373964749.unknown

_1373964823.unknown

_1373964726.unknown

_1373963722.unknown

_1373964031.unknown

_1373964098.unknown

_1373964671.unknown

_1373964064.unknown

_1373963938.unknown

_1373964001.unknown

_1373963889.unknown

_1373963332.unknown

_1373963653.unknown

_1373963684.unknown

_1373963560.unknown

_1373963138.unknown

_1373963196.unknown

_1373963088.unknown

_1373958568.unknown

_1373959744.unknown

_1373960361.unknown

_1373960807.unknown

_1373962963.unknown

_1373963007.unknown

_1373960675.unknown

_1373960703.unknown

_1373960722.unknown

_1373960667.unknown

_1373959791.unknown

_1373960275.unknown

_1373960348.unknown

_1373959837.unknown

_1373959762.unknown

_1373959781.unknown

_1373959755.unknown

_1373959382.unknown

_1373959522.unknown

_1373959617.unknown

_1373959658.unknown

_1373959538.unknown

_1373959434.unknown

_1373959463.unknown

_1373959401.unknown

_1373959197.unknown

_1373959252.unknown

_1373959311.unknown

_1373959223.unknown

_1373958595.unknown

_1373959150.unknown

_1373958583.unknown

_1373957060.unknown

_1373957678.unknown

_1373958243.unknown

_1373958552.unknown

_1373958366.unknown

_1373958516.unknown

_1373957953.unknown

_1373958228.unknown

_1373957696.unknown

_1373957269.unknown

_1373957578.unknown

_1373957611.unknown

_1373957424.unknown

_1373957140.unknown

_1373957213.unknown

_1373957109.unknown

_1373956165.unknown

_1373956637.unknown

_1373956850.unknown

_1373956976.unknown

_1373956826.unknown

_1373956295.unknown

_1373956317.unknown

_1373956257.unknown

_1373956272.unknown

_1373956151.unknown

_1373953413.unknown

_1373954535.unknown

_1373955177.unknown

_1373956050.unknown

_1373956094.unknown

_1373955279.unknown

_1373955998.unknown

_1373955250.unknown

_1373954608.unknown

_1373954639.unknown

_1373954652.unknown

_1373954582.unknown

_1373953750.unknown

_1373954090.unknown

_1373954514.unknown

_1373953766.unknown

_1373953589.unknown

_1373953618.unknown

_1373953546.unknown

_1373951372.unknown

_1373952447.unknown

_1373952519.unknown

_1373953037.unknown

_1373953058.unknown

_1373952930.unknown

_1373952488.unknown

_1373951720.unknown

_1373952182.unknown

_1373951591.unknown

_1373950491.unknown

_1373950985.unknown

_1373951218.unknown

_1373950976.unknown

_1373950187.unknown

_1373950383.unknown

_1373950176.unknown

_1373905410.unknown

_1373907543.unknown

_1373949234.unknown

_1373949509.unknown

_1373949835.unknown

_1373950027.unknown

_1373949675.unknown

_1373949421.unknown

_1373949482.unknown

_1373949370.unknown

_1373949379.unknown

_1373949360.unknown

_1373907703.unknown

_1373907756.unknown

_1373907852.unknown

_1373908045.unknown

_1373908089.unknown

_1373908031.unknown

_1373907765.unknown

_1373907713.unknown

_1373907595.unknown

_1373907647.unknown

_1373907580.unknown

_1373906532.unknown

_1373907483.unknown

_1373907519.unknown

_1373907530.unknown

_1373907506.unknown

_1373906752.unknown

_1373906839.unknown

_1373906638.unknown

_1373905611.unknown

_1373905787.unknown

_1373906386.unknown

_1373905635.unknown

_1373905505.unknown

_1373905580.unknown

_1373905472.unknown

_1373903881.unknown

_1373904120.unknown

_1373904847.unknown

_1373905234.unknown

_1373905362.unknown

_1373905288.unknown

_1373905298.unknown

_1373905264.unknown

_1373904906.unknown

_1373904959.unknown

_1373904889.unknown

_1373904295.unknown

_1373904392.unknown

_1373904542.unknown

_1373904341.unknown

_1373904202.unknown

_1373904277.unknown

_1373904151.unknown

_1373904191.unknown

_1373903988.unknown

_1373904051.unknown

_1373904070.unknown

_1373904009.unknown

_1373903953.unknown

_1373903969.unknown

_1373903925.unknown

_1373902727.unknown

_1373902859.unknown

_1373903770.unknown

_1373903813.unknown

_1373902871.unknown

_1373902823.unknown

_1373902845.unknown

_1373902791.unknown

_1373902518.unknown

_1373902667.unknown

_1373902699.unknown

_1373902632.unknown

_1373901851.unknown

_1373901894.unknown

_1373901797.unknown

_1371281401.unknown

_1371281442.unknown

_1373897912.unknown

_1373898261.unknown

_1373901688.unknown

_1373901734.unknown

_1373901759.unknown

_1373901715.unknown

_1373898304.unknown

_1373901578.unknown

_1373901624.unknown

_1373901641.unknown

_1373901605.unknown

_1373899029.unknown

_1373901506.unknown

_1373898842.unknown

_1371281630.unknown

_1371282551.unknown

_1373897522.unknown

_1371281993.unknown

_1371281620.unknown

_1371281425.unknown

_1371281433.unknown

_1371281421.unknown

_1371281385.unknown

_1371281393.unknown

_1371281378.unknown

