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Àj 3: úÇ
({… §1.3)

½. àSâ y = f(x) íÇ$ú|-� 5 �%¬�

²(íƒbÇ$?

(i) f(x) + a

(ii) f(x − a)

(iii) f(−x)

(iv) −f(x)

(v) cf(x), c > 0

�:

(i) y = f(x) + a: �ò�� (vertical

translation), ª}Ñ{
,� a _ÀP, J a > 0;
-� |a| _ÀP, J a < 0.
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àÇý,

y = x2; y = x2 + 2; y = x2 − 3

íú`.

(ii) y = f(x − a): ®��� (horizontal

translation), ª}Ñ{
¬� a _ÀP, J a > 0;
˝� |a| _ÀP, J a < 0.

àÇý,

y = x2; y = (x − 1)2; y = (x + 1)2

íú`.

(iii) y = f(−x): ú y-WŸ¦ (reflection

about y-axis).

àÇý,

y =
√

x; y =
√
−x

íú`.

(iv) y = −f(x): ú x-WŸ¦ (reflection

about x-axis).
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àÇý,

y =
√

x; y = −
√

x

íú`.

(v) y = cf(x):

{
9ò, J 0 < c < 1;
.�, J c > 1.

àÇý,

y = x2; y = 2x2; y =
1

2
x2

íú`.

W 1. tâ

y =
√

x, x ≥ 0

íÇ$, ú|

y = −
√

x − 3 − 1, x ≥ 3

íÇ$.

<j> �²¥	à-:

√
x →

√
x − 3 (¬�úÀP)

→ −
√

x − 3 (ú x-WŸ¦)
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→ −
√

x − 3 − 1 (-�øÀP)

], ú@íÇ$àÇý.

W 2. tâ

y =
1

x
, x > 0

íÇ$, ú|

y =
x

x + 1
, x > −1

íÇ$.

<j> l“�Añq�²í$�:

y =
x

x + 1

=
x + 1 − 1

x + 1

= 1 −
1

x + 1

FJ�²¥	à-:

1

x
→

1

x + 1
(˝�øÀP)

→ −
1

x + 1
(ú x-WŸ¦)
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→ 1 −
1

x + 1
(,�øÀP)

Ä¤, ú@íÇ$àÇý.

½. àSøø<‰“'×í’e (data), àÉ¯2�×

ä (hydrogen-ion) íë� [H+], wÀP:

moles/liter, ‰“¸ˇ:

10−14 ∼ 1

à

Ó® (pure water) = 10−7

SH (baking soda) = 10−9

)| (stomach acid) = 10−1

'ÀUË·úÊø‘(,?

�:

1. (4�� (linear scale): ¥<’eø}Ý�Õ2

Ê 0 Ë¡, .DÀU.

àÇý.
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2. úb�� (logarithmic scale): ì2

pH M = − log[H+]

) pH Mí‰“¸ˇÑ

14 ∼ 0

/ú@íÇ$àÇý.

°Ü, ·Hù¾È5É[í�Þ,íõ6ª%âúb

�² (logarithmic transformation), ?¹, ø

(4�� (linear scale) ¦

log10

(U)

10x

™ýÊ

100 = 1

í {
¬i x _ÀP, J x > 0
˝i |x| _ÀP, J x < 0

7ÀUËú|, à’eõ = (10,7), (100,25),

(1000,34), †

(i) (4��: ¬kÕ2ÊŸõ, .DÀU.
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àÇý.

(ii) úb-(4�� (log-linear scale): ÌGËÈ

½Ç, œÀU.

àÇý.

ÇÕ‡ú4ƒb (power function)

y = cxr

£Nbƒb (exponential function)

y = bax

6ªJàúb�²øw�²AJò(·Hí(4É[

(linear relationship):

4ƒb: ø

y = cxr

ísi¦ log, )

log y = log c + r logx

I Y = log y, X = logx. )

Y = log c + rX
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øé0Ñ r íò(. à,

y = 2x3

%úb�²(, )øé0Ñ 3 íò(

Y = log2 + 3X

wÇ$˚Ñúb-úb (log-log) Ç, àÇý.

W 3. TÓ�½ (dry weight per plant) DTÓò

� (plant density) íÉ[Ê log-log Ç2uøé0

Ñ −3/2 íò(. JTÓò� (plant density) í¸

ˇu�k 102 D 104 plants/m2 5È/çò�

(density) = 100 plants/m2 v, TÓ�½ (dry
weight) = 10 grams. t°TÓ�½ (dry
weight) DTÓò� (plant density) íƒbÉ[

(functional relationship).
<j> I y = TÓ�½, x = TÓò�. âæ<ø,

log y = C −
3

2
logx, 102 ≤ x ≤ 104

w2 C: „ø�b (&°). Hp˛ø‘K

x = 100, y = 10

)

log 10 = C −
3

2
log100
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“�)

1 = C −
3

2
2

FJ,

C = 4

Ä¤,

log y = 4 −
3

2
logx

si¦ 10x:

10log y = 10410−
3
2 logx

= 10410logx
−3

2

;W°�bíNbƒbDúbƒb�Ñ¥«�, )

y = 104x−
3
2, 102 ≤ x ≤ 104

Nbƒb: ø

y = bax

ísi¦ log, )

log y = log b + x log a
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I Y = log y. ª)

Y = log b + x log a

øé0Ñ log a íò(, 1˚wÇ$Ñøúb-(4

(log-linear) Ç (Cš-úb (semi-log) Ç).

W 4. âõð° Po210 (Polonium 210) íšÞ‚

(half-life) íj¶à-: ‡ú.°ívÈ t, ¿)%¬ t

v(, ”ìíb¾ (amount) W (t). )’e =

{(t, W (t))}. ø’eúAš-úb (semi-log) Ç(,

)øé0Ñ −0.0022/Ù íò(. t° Po210 íšÞ

‚.

<j> â[¦4¢“
 (law of radioactive decay)

ø,

W (t) = W (0)e−λt, t ≥ 0

si¦ log, )

logW (t) = logW (0) − λt log e

øé0Ñ −λ log e íò(. ÄÑ’eíš-úb

(semi-log) Ç2íé0Ñ −0.0022/Ù, ]

0.0022/Ù = λ log e
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â¤),

λ =
0.0022/Ù

log e
= 0.0051/Ù

FJ, ;WÉ[�

ln 2 = λTh

)šÞ‚

Th =
ln2

λ

=
ln2

0.0051/Ù

=
ln2

0.0051
Ù

= 136.8 Ù
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