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§1-5 Exponential Functions

81-6 Inverse Functions and Logarithms

Definition of a function f:a function f is defined to be a correspondence of f between 2

sets A and B satisfying the following :

VXeA =3 1 trt-) yeB s.t (i€ #)f(x)=y. Thenf is called a function from A

(domain) to B.

Domain
AR A F R ik

Polynomials, Trigonometric functions, Exponential and Logarithm functions

f(x) — xE 0 v -
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Composition of the functions fand g * fog

g !
T T —~  Ta
A B C

fog(x) = f(g(x)).

3 \:lljﬁﬁ; :
f
T
1 -1
>~
ffl
Domain Range= f(4)=B
f B f - f -1 + l
R D R Sl B f

Example 1 : Letf(x)::4x_1
2X+3

=Y. Find the domain and range of f and the inverse of f.

Solution : Domain Z{XERZX¢—%}

4x—-1 1+3y
2X+3 4-2y
= Range={yeR:y=2}.

Let

f(y).

1+3X
= f(x)= .
() 4-2X
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m . _ . . .
0 Find f'(m). Here m, is mass at rest, and m is mass with speed

Example2: m=f(v)=

-z

v and c is the speed of the light.

) m
Solution: m= 0.
VZ

==

c

Cc

—=vV= =.

_m

m2

= (m).

120

Example 3 : sin(2 sin”' i} =sin26 =2cosfsinf =—.
13 169

Solution :

13
5
i)
12
Properties of log.
(i) log,a*=x,xeR;a"® =x, x>0.

(1) log, (xy) =log, x+log,y, X,y>0.

(i) log, > =log, x—log, y, X,y >0
y

log, b
(iv) log,b=—2"  ab>0.
log, a

c

X

Example 4 : sin(tan™' x) = :
V1+x?
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Example 5 : tan™ (tan4—ﬂ-J =
3 3
1-5 Exponential Functions
ihdcasdk f(x)=a", a>0.
1. & & FiT ezt 2,

2.e
3. Applications

271' — 23.14““

Example 6 : e it 3 # ?

05T

0.5

Slope: In(2) =0.693---»

B il < 8 Rr 58 i 5 s




2.4

2 Slope: IN{3)=1.098:--»

0.8

0.4

-0.4]

Solution : F i+ @ y=a*,a>0,{(0,1) 2.

Facts : « § a=2, &(0,1)fry=2"4p> AL 555 07 -

Fa=3, Hipsar a5 11

L

=3 k- F#a>0, @ FHApHDy RA S L LAPL TG e
e i BIHK 5 e~2.71828.

Example 7 : Moon-Earth ¢§E# %) 5 384,400km - # i 3% 5 400,000km > * — 3 M % B 3%
5107 cm > 3R A8 = 15 IR B R A28 M-E chped ?

Solution :

K : % 3E 3% ch=t B
2.107 >4x107
12

log2
=k=42

=>k>2+

Remark @ & R 3% 7 7 i #4842 =% > 2263 £ 24375 Fo a‘ﬁ&m;\{@&{?’\ £ o
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Example 8 : x4 = 19 e i
Rutherford (1871-1937) 4 R 3cbfd e & %197 r0 % Jp fodn e R dy it
Letp(t) 4 ot PP E Bcst~ % hR A - F BE M ~ % ghalf-life £7 -

pl= &4 p(D).

t

Solution : p(t)=p,-2 *

= p0 . e_/1t

Example 9 : The Age of the Uranium in Our Solar System
¢ & (I) U halflife 4468 GYr (1GYr =10’ years)
**U half life 0.707 GYr

238U (t)

(1D 0 (1) =137.8 (¥ R£) U(O)

235U (0)

i¥ : How old is our Solar System ?

$HEs e (4 s dhR 30K

|

log,,”
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(i) log,a* =x, xeR;a"™ =x, a, x>0.

(i) log, (xy)=log, x+log, y , a, X,y >0.
X
(iii) log, —=log, x—log, y, a, X,y >0.
y

(iv) log. b=12%P 4 oo,
S
og_ a

c

(v) log,x=Inx, x>0.
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