第一冊  3-2指數函數

§ 3-2 指數函數
1、 指數函數的定義
    設a > 0，
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，
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是任意實數，則
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稱為以
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為底的指數函數。
例：在同一坐標平面上，試畫出下列指數函數的圖形：
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二、指數函數的圖形
指數函數
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時的圖形如下：
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1.指數函數圖形的特性﹕
 (1)
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之圖形恆在x軸上方﹐即對任意的實數
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恆成立。
    因此﹐指數函數的定義域為任意實數﹐值域為所有正實數。
 (2)
圖形必通過定點( 0, 1 )﹐即
[image: image15.wmf]1
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恆成立。
 (3) x軸上方的任一水平線都與曲線
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有唯一交點，即y = ax為1-1之函數。
 (4)當
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時﹐曲線由左而右上升(嚴格遞增)﹐即 
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   當
[image: image19.wmf]01
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時﹐曲線由左而右下降(嚴格遞減)﹐即 
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 (5)圖形上任相異兩點的連線段必在函數圖形的上方(表示函數圖形凹口向上) ﹐
   且漸近線為x軸。
註：函數圖形的凹向性
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(1)若函數
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的圖形是凹向上
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對任意 a＜b﹐滿足
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(即圖形上任兩點的連線段必在
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函數圖形上方)
(2)若函數
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的圖形是凹向下
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對任意 a＜b﹐滿足
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(即圖形上任兩點的連線段必在
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函數圖形下方)

2. y = ax 與 y = bx圖形之比較
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3.函數
[image: image38.wmf]x

ya

=

與
[image: image39.wmf]1

x

y

a

æö

=

ç÷

èø

（
[image: image40.wmf]x

a

-

=

）圖形對稱於
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的對稱圖形：
 (1)對稱於y軸___________
 (2)對稱於x軸___________
 (3)對稱於原點___________
[image: image325.jpg]


例1.已知右圖中是
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    四個函數的部分圖形,請判別A, B, C, D, 之圖形
    分別為何？
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的圖形﹐且
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的圖形對稱於
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選出正確的選項﹕   
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Ex2.試由
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之圖形描繪下列各圖：
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Ex3.若
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的圖形如右圖所示﹐則
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Ex4.關於函數
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當
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例2. (1)方程式
[image: image83.wmf]20
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有幾個實根?   (2) y = 2x與y = x2兩圖形有幾個交點?

Ex5.(1)求方程式
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(2)觀察相關的函數圖形，判斷下列選項何者為真？
  (A)
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[image: image86.wmf]2

10

x

x

=

有實數解   
  (C) x為實數時，
[image: image87.wmf]10

x

x

>

恆成立   (D)
[image: image88.wmf]0

x

>

時，
[image: image89.wmf]2

10

x

x

>

恆成立   
  (E) 
[image: image90.wmf]10

x

x

=-

有實數解                                  【91學測】    



   (3)函數
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的圖形的交點坐標為？
Ex6. 設x為一正實數且滿足
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﹔若x落在連續正整數k與k+1之間﹐則k =﹖【94學測】                                                  
例3.試比較下列各數的大小
    (1)
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Ex7.比較下列各組數的大小關係﹕
(1)
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(3)已知
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(4)已知
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例4. 解下列方程式
(1)
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(3)10x－5x－2x +1 = 0                       (4)
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例5. 解下列不等式
(1) 
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Ex8. 設
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Ex9. 解下列不等式
(1)
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例6. 當
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在直線
[image: image146.wmf]23

xy

+=

上變動時，求
[image: image147.wmf]93

xy

K

=+

的最大值與最小值。





Ex10.(1)對任意實數x而言，求
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的最小值為             【97學測】



(2)已知
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Ex11.(1)設k為實數，若
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(2)方程式
[image: image158.wmf]392360

xx

kk

´-´-+=

有兩相異實根﹐求
[image: image159.wmf]k

的範圍
         






Ex12.右圖為某池塘中布袋蓮蔓延的面積與時間關係圖.
假設其關係為指數函數, 試問下列敘述何者為真？
(1)此指數函數的底數為2.
(2)在第5個月時, 布袋蓮的面積就會超過30m2.
(3)布袋蓮從4m2蔓延到12m2, 只需要1.5個月.
(4)設布袋蓮蔓延到2m2、3m2、6m2所需的時間

   分別為
[image: image160.wmf]123
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, 則
[image: image161.wmf]123
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(5)布袋蓮在第1到第3個月之間的蔓延平均速度

  等於在第2到第4個月之間的蔓延平均速度.
          【87推甄】                                               
Ex13.右圖為某種酵母菌之單位容量的菌數(
[image: image162.wmf]y

個)與培養時間(
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的關係圖。設其關係為指數函數
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是常數。
(1)求此函數
(2)培養1.5天後﹐單位容量內有多少個酵母菌﹖
(3)若酵母飲料之酵母菌的單位容量菌數大於
  3000個﹐飲用後將有助於消化系統﹐
  則需培養多少天後﹐才適合飲用﹖
註：當a＞0，a≠1，c＞0時，形如f (x)＝c·ax的函數稱為成長函數，其中a是成長因子，c是f (x)在x＝0時的初始值(當0＜a＜1時，成長因子a實際的意義是衰變因子)
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。請選出正確的大小關係。
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Ex15.坐標平面上，在函數圖形
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     0、1、2。請選出正確的選項。                                      【104學測】
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綜合練習
1. 關於函數
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2. 已知指數函數
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4. 下列選項中的數﹐何者最大﹖（其中
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  12. 設x, y , z是三角形的三邊長，滿足4x + 4y + 4z = 2x+y +2y+z+2z+x，

試證明△為正三角形
 [參考答案]
1. (3)(5)   2. 
[image: image311.wmf]3

5

   3. (1)
[image: image312.wmf]bca

>>

 (2) 
[image: image313.wmf]cabd

>>>

 (3) 
[image: image314.wmf]abcd

>>>

  (4) 
[image: image315.wmf]acb

=>


4. (2)   5.
[image: image316.wmf]3

2

  6.(1)(2)(3)   7. (1)(2)(4)  8. (1)(2)(4)  9.(1)
[image: image317.wmf]14

x

-<<

  (2)
[image: image318.wmf]3

x

<-

  10. 4
11. (2)
[image: image319.wmf]2

244

tt

++

  (3) 當
[image: image320.wmf]0

x

=

時有最小值20   

                                思路探索


















                                  思路探索
� EMBED Visio.Drawing.11  ���








PAGE  
3-2~4

_1375304498.unknown

_1375363847.unknown

_1383399361.unknown

_1414176682.unknown

_1414259724.unknown

_1421125304.unknown

_1484375549.unknown

_1484375606.unknown

_1484375687.unknown

_1484375714.unknown

_1484375742.unknown

_1484375751.unknown

_1484375755.unknown

_1484375722.unknown

_1484375699.unknown

_1484375704.unknown

_1484375690.unknown

_1484375680.unknown

_1484375683.unknown

_1484375614.unknown

_1484375589.unknown

_1484375599.unknown

_1484375556.unknown

_1484375429.unknown

_1484375439.unknown

_1484375445.unknown

_1484375432.unknown

_1484375422.unknown

_1484375425.unknown

_1484375413.unknown

_1421125300.unknown

_1421125302.unknown

_1421125303.unknown

_1421125301.unknown

_1421125298.unknown

_1421125299.unknown

_1421125297.unknown

_1414176690.unknown

_1414179465.unknown

_1414179802.unknown

_1414182007.unknown

_1414182196.unknown

_1414182248.unknown

_1414182030.unknown

_1414181473.unknown

_1414179767.unknown

_1414176692.unknown

_1414176693.unknown

_1414176691.unknown

_1414176686.unknown

_1414176688.unknown

_1414176689.unknown

_1414176687.unknown

_1414176684.unknown

_1414176685.unknown

_1414176683.unknown

_1406583427.unknown

_1414176556.unknown

_1414176566.unknown

_1414176680.unknown

_1414176681.unknown

_1414176679.unknown

_1414176569.unknown

_1414176564.unknown

_1414176565.unknown

_1414176563.unknown

_1414176552.unknown

_1414176554.unknown

_1414176555.unknown

_1414176553.unknown

_1414176550.unknown

_1414176551.unknown

_1406583463.unknown

_1383399427.unknown

_1383399496.unknown

_1383399525.unknown

_1383399540.unknown

_1383399551.unknown

_1406583393.unknown

_1383399546.unknown

_1383399533.unknown

_1383399502.unknown

_1383399447.unknown

_1383399486.unknown

_1383399444.unknown

_1383399396.unknown

_1383399408.unknown

_1383399416.unknown

_1383399403.unknown

_1383399376.unknown

_1383399386.unknown

_1383399369.unknown

_1375371310.unknown

_1375371369.unknown

_1383399324.unknown

_1383399345.unknown

_1383399351.unknown

_1383399334.unknown

_1375371374.unknown

_1375371380.unknown

_1375371370.unknown

_1375371362.unknown

_1375371364.unknown

_1375371368.unknown

_1375371363.unknown

_1375371360.unknown

_1375371361.unknown

_1375371359.unknown

_1375364645.unknown

_1375369276.unknown

_1375371280.unknown

_1375371296.unknown

_1375371050.unknown

_1375371260.unknown

_1375364816.unknown

_1375365193.unknown

_1375368210.unknown

_1375365176.unknown

_1375365177.unknown

_1375364832.unknown

_1375364801.unknown

_1375364647.unknown

_1375364617.unknown

_1375364619.unknown

_1375364644.unknown

_1375364618.unknown

_1375363879.unknown

_1375364562.unknown

_1375364564.unknown

_1375364565.unknown

_1375364563.unknown

_1375363978.unknown

_1375363849.unknown

_1375363850.unknown

_1375363848.unknown

_1375304964.unknown

_1375305214.unknown

_1375345082.unknown

_1375345659.unknown

_1375345664.unknown

_1375345666.unknown

_1375345668.unknown

_1375345661.unknown

_1375345326.unknown

_1375345402.unknown

_1375345083.unknown

_1375305216.unknown

_1375345081.unknown

_1375305215.unknown

_1375305210.unknown

_1375305212.unknown

_1375305213.unknown

_1375305211.unknown

_1375304966.unknown

_1375305209.unknown

_1375304965.unknown

_1375304648.unknown

_1375304654.unknown

_1375304656.unknown

_1375304658.unknown

_1375304660.unknown

_1375304963.unknown

_1375304659.unknown

_1375304657.unknown

_1375304655.unknown

_1375304652.unknown

_1375304653.unknown

_1375304651.unknown

_1375304638.unknown

_1375304646.unknown

_1375304647.unknown

_1375304639.unknown

_1375304636.unknown

_1375304637.unknown

_1375304635.unknown

_1375301846.unknown

_1375302330.unknown

_1375303240.unknown

_1375303244.unknown

_1375303246.unknown

_1375303247.unknown

_1375303245.unknown

_1375303242.unknown

_1375303243.unknown

_1375303241.unknown

_1375302334.unknown

_1375302338.unknown

_1375303238.unknown

_1375302337.unknown

_1375302332.unknown

_1375302333.unknown

_1375302331.unknown

_1375302153.unknown

_1375302157.unknown

_1375302161.unknown

_1375302163.unknown

_1375302164.unknown

_1375302165.unknown

_1375302162.unknown

_1375302159.unknown

_1375302160.unknown

_1375302158.unknown

_1375302155.unknown

_1375302156.unknown

_1375302154.unknown

_1375301850.unknown

_1375301852.unknown

_1375301853.unknown

_1375301851.unknown

_1375301848.unknown

_1375301849.unknown

_1375301847.unknown

_1338669664.unknown

_1375298418.unknown

_1375300973.unknown

_1375301842.unknown

_1375301844.unknown

_1375301845.unknown

_1375301843.unknown

_1375301004.unknown

_1375301034.unknown

_1375300981.unknown

_1375300491.unknown

_1375300494.unknown

_1375300507.unknown

_1375300492.unknown

_1375300137.unknown

_1375300266.unknown

_1375300010.unknown

_1375300111.unknown

_1375299685.unknown

_1375280940.unknown

_1375297830.unknown

_1375297964.unknown

_1375297965.unknown

_1375297981.unknown

_1375297831.unknown

_1375280942.unknown

_1375297829.unknown

_1375280941.unknown

_1338759738.unknown

_1375280052.unknown

_1375280054.unknown

_1375280894.unknown

_1375280055.unknown

_1375280053.unknown

_1352189880.unknown

_1352189927.unknown

_1374011688.unknown

_1374011690.unknown

_1374011691.unknown

_1374011689.unknown

_1374011687.unknown

_1352189933.unknown

_1352189914.unknown

_1352189921.unknown

_1352189909.unknown

_1352189712.unknown

_1352189721.unknown

_1352189821.unknown

_1352189702.unknown

_1338672509.unknown

_1338759673.unknown

_1338759723.unknown

_1338672541.unknown

_1338670415.unknown

_1338670457.unknown

_1338670485.unknown

_1338670396.unknown

_1319690452.unknown

_1319691298.unknown

_1319691553.unknown

_1322979627.unknown

_1338669404.unknown

_1338669652.unknown

_1322979639.unknown

_1338669391.unknown

_1322979645.unknown

_1322979633.unknown

_1319691633.unknown

_1321175695.unknown

_1322979621.unknown

_1319691647.unknown

_1319691658.unknown

_1319691637.unknown

_1319691603.unknown

_1319691622.unknown

_1319691561.unknown

_1319691519.unknown

_1319691528.unknown

_1319691539.unknown

_1319691523.unknown

_1319691383.unknown

_1319691411.unknown

_1319691307.unknown

_1319690492.unknown

_1319690508.unknown

_1319691279.unknown

_1319690501.unknown

_1319690463.unknown

_1319690484.unknown

_1319690459.unknown

_1319690215.unknown

_1319690255.unknown

_1319690271.unknown

_1319690441.unknown

_1319690267.unknown

_1319690235.unknown

_1319690247.unknown

_1319690226.unknown

_1319690169.unknown

_1319690195.unknown

_1319690201.unknown

_1319690180.unknown

_1319690135.unknown

_1319690157.unknown

_1318920112.unknown

_1212948526.vsd

