Math 1 - Summer 2020 - July 14

Important Concepts

e Exponential Functions

e Logarithmic Functions
a=y <& log,y=x

a8 = x, log,(a¥) = x

B
y =a(l+r)* “Periodic growth”

A
log A+ log B=Ilog AB, logA —logB = log (—) . Blog A= log AP

y = ae’™  “Continuous growth”
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Another way to think of converting between Iogarithms and

exponential functions
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Example 1. Solve for x.

(a) 5* =15

\Pg’s’yx: h’.’) \y

(c) logy(x) = =3
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(d) 42%73 = 44
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logq = o4, 44
2x-3 = logy 14
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Example 2. Simplify to a single logarithm using logarithm properties.

(a)‘_ﬁgﬂ(j;*—f%ﬁ(ggggg)hw (b) 2log(x) + 3 |0g(y)T?|.:gy(;wn
logx - hg;(y"‘) + 9(3*) los () + Iy ) - leg 2
by () + () by (™) 02
() |l (52
R
oy At 1o &= [o4(AB)
A~ 198 = |oy (%> 1o (%)
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Example 3. Use logarithm properties to expand each expression.

15,,13 ﬂ@ bg”‘t‘:

o 1og (2227 o ) ks
log (x“ﬂ“)-lvj(*'q> q log x — 09 =3
\Dj (x*) ’rlqjlﬂu) - ((7\7(2 ) I%X ~ log (I‘Xz)yz

@w 13lo9y = Hhﬁf_’ ﬁbﬁx_ L log (1-2%) ]

\?ﬁl\’r \v3 B= \"j(psp
o - B = s ()
Blbg A= \bg F\B
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Example 4. The population of Algeria was 34.9 million in 2009 and has
been growing by 1.5% each year. If this trend continues, when will the

population exceed 45 million?

X= yeafJ Sine 20%)

y- alltr) ae Ma (willeo)

f r< p0.0ls y
nikd pumk _ OIS
In e ys 3Y.9 (/ oIS )

. Y Use b w
gl Fod o Boln (oY = 25 M
p)- 34 (110908) [ G s = g (25

X
PO = 34.9 (1.015) x Qa (105) = Qn(;‘{’q
N0 us
Shp2. s e 9% x= balam) = .07 |22
sek pX)=YS D l0) -
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Example 5. If $1000 is invested in an account earning 3% compounded
Egrj_tﬂy how long will it take the account to grow in value to $15007

. x= Iy T) MWW')(IV
Y= O‘(Iﬂr) a= 1000 yykw Wiy
(> 003
P(x)= 1000(1.03)"
= [)\')( 03)
500 100 lo) = 137

[ o - '/§ MWZ)
Loﬁtﬁh w) h ad W Vnmh/u_)
X I (10) = Q"(%) @’W‘/?)
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Example 6. A scientist begins with 100 mg of a radioactive substance.
After 6 days it has decayed to 60 mg. How long after the process began

will it take to decay to 10 mg? ﬂdﬁ)x
leX a=100 Px)= Jooe °
Ve L x= day>
- plx)=10 o)y
P(x)= [o0e jp=100e” ©
x=b P(x) = O Jb«(blw) }»{,L)
oo- 100 shefl ) b€ )ﬂ[j’)
Ll le'”’lﬂ x= o
(e )0‘«(%’0) L
ENLY - bha(2) _pow
I "l1o
L %(.k) Ul)

ﬂem 24 28 days
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Example 7. Sketch the graph of f(x) = log;(x + 4) using
transformations.

7
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Example 8. Sketch the graph of f(x) = log,(—x + 1) using

transformations. Veuvike - |09, "(,)("1))
Ib5, x a7
p




