ASSIGNMENT 14

DYLAN ZWICK™S MATH 1010 CLASS

0.1 EXPONENTIAL FUNCTIONS

Simplify the expression.
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Sketeh the graph of the lunction. Tdentify the horizontal asymptote.

0.1.31: flz) =3

9.1.35: glx) = 3"~ 2
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9.1.69: Radivactive Decay After t vears, 16 grams of a radioactive
element with a half-life of 30 vears decays to a mass y(in grams)
given by v = 16(5)” 30 ¢ > 0. How much of the initial mass

remains after 80 vears?
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9.1.70: Rodioactive Substance In July of 1899, an individual bought
several leaded containers from a metals recveler and found wwo
of them labeled" radioactive”. An investigation showed that the
containers, originally obtained from Ohio State University, ap-
parently had been used to store jodine-131 starting in January
of 1909 Because iodine-131 has a half life of only 8§ days, no
elevated radiation levels were detected. Suppose 6 grams of
iodine-131 is stored in January, The mass y { in grams) that

remains after ¢ davs is given by y = 6(5)“ ® 1> 0. How much

of the substance is left in July. after 180 days have passed.
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9.1.71: Compound Interest A sum of $5000 is invested at an an-
nual interest rate of 6%, compounded monthly. Find the bal-
ance in the account after 5 vears.

) ' ¥
N - e N
T no s

Pr

A 1 R
A gn 25

9.1.72: Compound Interest A sum of $2000 is invested at an an-
nual interest rate of 8%, compounded quarterly. Find the bal-
ance in the account after 10 years.
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4

Compound Interest Complete the table to determine the balance A
for P dollars invested at rate v for ¢ vears. compounded n times per
vear.

0.1.73: P =8100.r = 7%.1 = 15 years.
P} 11747121365 | Continuous compounding |
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9.1.75: P = $2000,r = 9.5%.1 = 10 vears.
12 1365 | Continuous compounding
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Compound Inlerest Complete the table to determine the principal P
that will yield a balance of A dollars when invested at rate r for T yvear,
compounded n times per year.
9.1.77: A= 3$5000,7 = 7%, t = 10 years
o 1141127365 Continuous compounding
P
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1. 000,000, » = 10.5%. 7 = 40 vears
w1114 1127365 1 Continuous compounding |
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9.1.82: Population Growtkh The populations £ (in milliong} of the
United States from 1980 to 2006 can be approximated by the
exponential function P{1) = 226(1.0110)". where ¢ is the time
in vears, with t = ( corresponding to 1980, Use the model to
estimate the populations in years {a} 2010 and {b) 2020.
WAy Ve ) moanl (WS ) A~ 33, 113 e (st
\\\, -~ A \} e, ;,:'( P ii{:\}"\'ﬂ& g m /j?x!;;;w Q‘/E& {AAL ;%Ay?i%w
o) Oldas)= 22 6177 I
oA

9.2 COMPOSITE AND INVERSE FUNCTIONS

Find the compositions.
9.2.1: f(z)=2z+3,g(z)=z—0

(a) (fog)(z) (¢) (fog)4d)
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(a) (feg)lx)
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(©) (fog)(3)
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(d) (g0 f)(3)
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(b} (go filz) (d) (go )T
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9.2.11: : Use the functions [ and g to find the indicated values.
£ = {(=2.8),(=1.1), (0.0). (1, —1). (2, ~3)}

(a) f1) (c) (go 1) =)

9.2.15: Use the funetiozls f and g to find the indicated values.
£ ={(0.1),(1,2), (2.5). (3. 10), (4, 17))}
g=1{(5.14), (10 1).(2,3),(17,0),(1,2)}
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Find the compositions. (a)f o g and {(b)g o f.Then find the domain of
each composition.

9.2.19: f(z)=3z+4,9(z)=2-7
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9.2.21: flr)= Vo +2glej=0—4
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Use the Horizontal Line test to determine if the function is one-to-one
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and so hag an inverse function.

9.2.35: f(x)=a?—2
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9.2.37: flo) =2 0>0
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9.2.39: g(z) = 2h — 2%
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Verify algebraically that the functions [ and g are inverse functions
of each other.
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9.2.43: f(z)=1-22,¢9{x) = é(} - z)
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Find the inverse function of f. Verify that f{f'{(a)) and [~ f(«))
are equal to the identity function.
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9.2.59: flx)= ¥z
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Find the inverse function(if it exists).

9.2.64: g{t) =6t + 1 0.2.67: g{z) = 2" + 4
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§.2.105: Ripples You are standing on a bridge over a calm pond
and drop a pebble. causing ripples of concentric crcles in the

water. The radins {in feet) of the outermost ripple is given by
r(t) = 0.6, where t is thne 1B seconds after the pebble hits the
water. The area of the circle is given by the function A(r) =
212, Find an equation for the composition Alr(t)). What are
the input and output of this composite funetion? What is the
area of the circle after 3 seconds.

A f P ‘é: § P . 2o {(, — 3
; £ i . i ) - o - \, Fa 1 £ 3 3 <?---. =
”% LT R e ;{:(»i/s = L~ S
H
Y I . 3
Y H " i £
& A7 i L




DYLAN ZWICK'S MATH 1010 CLASS

0.9 EXPONENTIAL AND LOGARITHMIC FUNCTIONS

Write the logarithmic equation in exponential form,

9.3.1: log,; 49
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9.3.6: log,, 10.000

9.3.8: log,, 4
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Write the exponential equation in logarithmic form.

9.3.13: 6° = 36
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Evaluate the logarithmic without using a calculator. (If not possible,

state the reason)

9.3.25: log, 8
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Sketch the graph of f, Then use the graph of f to sketch the graph
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9.3.57: fla) = 3", glx) = logy
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Identify the transformation of the graph of f(x) = log, z. Then sketch

the graph of 4.

9.3.61: hix) =3 +loggu 9.3.64: h
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9.3.99: flz)=—Inx 4d

Solving Problems:
9.3.125: American Flk The antler spread a (in inches) and shoul-

der height A {in inches) of an adult male American Elk are
related by the model

I = 116 log,g(a + 40) — 176,

Approximate 1o one decimal place the shoulder height of a male
American Elk with an antler spread of 55 inches.

o lem, (55 EeDNE
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9.3.127: Compound Interest The time ¢ in vears for an investment
to double in value when compounded continuously at interest
L In2 _ .
- rate r is given by ¢t = ~—. Complete the table. which shows
r
the "doubling times” for several interest rates.
r{0.07 0.08]0.09;010|01110.12
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