Test 2 Review

e Inverse functions

e Logarithmic functions

e Exponential functions

e Logarithmic differentiation

e Exponential growth and decay (word problems)

e Inverse trig functions

e Hyperbolic functions

e Integration by parts

e Integration of powers and products of trig functions

= &3

-



Addition Problems: See the homework,
examples given in the class notes, questions
from poppers, questions from EMCFs,
questions in online quizzes, review

[ .
problems and videos posted from the
lectures page, and questions given on
Friday quizzes.
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Example: Show that f(x)=x’ +4x isinvertible, and give ( f _1) '(5).
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Logarithmic functions (domains, derivatives, etc...): log,(x), In(x)
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Example: g(lf::-g3 (x‘ +1) —ln(cos (x) +2)) =
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Exponential functions (domain, derivative, etc...): a’, €
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Bxample: £(x)= 4"~ (n(x)) . Find f'(x)

z
}

Loy = 47 ey 2= 310Ny

»* (4 ?’Q“(\%)\Z
cln (Y - -
- Y C2x | )
tan(x) %’@Vl (% ) -
Example: Compute I—?dx — gg Se < (e \AF
cos‘(x)
= —+an () _ g 3\/\%%
A = gac?[%\okk
A
I 3 + C
Y (3D
_3(&%(%]
3 ~ C



Logarithmic differentiation
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Exponential growth and decay (word problems)

(A quantity changes at a rate proportional to the amount present)
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Example:

Example:

Example:

A population P of insects increases at a rate proportional
to the current population. Suppose there are 10,000 insects
initially, and 20,000 insects one week later.

(a) Find an expression for the number of insects P(¢) at any
time .

(b) How many insects will there be in 1 year? 2 years?

The half-life of radium-226 1s 1620 years. What percentage
of a given amount of the radium will remain after 500 years?

How long will it take for the original amount to be reduced by
75%7?

During the process of inversion, the amount 4 of raw sugar
present decreases at a rate proportional to 4. During the first
10 hours, 1000 pounds of raw sugar have been reduced to 800

pounds. How many pounds will remain after 10 more hours of
inversion?

11



M[A population P of insects increases at a rate proportional

to the current population. Suppose there are 10,000 insects
initially, and 20,000 insects one week later.

(a) Find an expression for the number of insects P(7) at any
time .

(b) How many insects will there be in 1 year? 2 years?
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4 The half-life of radium-226 is 1620 years.\ What percentage

of a given amount of the radium will remain after 500 years?

How long will it take for the original amount to be reduced by
75%?
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During the process of inversion, the amount 4 of raw sugar
present decreases at a rate proportional to 4. During the first
10 hours, 1000 pounds of raw sugar have been reduced to 800
pounds. How many pounds will remain after 10 more hours of
inversion?
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Inverse trigonometric functions
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Example: f(x)=arcsin(In(x)) Find the domainand give the tangent

lineat thepoint where x = Je.
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Hyperbolic functions

— >
5 4
Q@g\f\ (K\ — 26 * ?,Q/
7~ A e
_ &
g]/\]ﬂ/\ﬁx: é-@ =
o o1,
( (— po ©=D dor |
<“DDV\/\0«(" ) f \,\()@
< \JOC/OS
_Oj,,c@sk/%3‘55"”\”/>¢) s LX)
K
— s h )
A g2 =
hx N
Mo () 2

coc () T Sh

18



Example:

Solve cosh(x)— 2sinh (x) —

Example: Graph f(x)=cosh(x)+sinh(x)
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Example: Differentiate f(x)=sinh(x +In(x)).
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Integration by parts
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Integration of powers and products of trig functions
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Example: Compute J-siHB(x)cof(x)dx_ :gshq 1) cos The) Cosdsaiduc

:fgmg/x) (1 — im0 cesie I

— Es?f/x)ms/wow — ggmg/kl Cos/x \AY

_ L= = s = O
Y o
Example: Compute jtan4(x)dx. = g#a N C e '~ n 20y A

:5—\%\/\2&\ (%—642/}4 ) =) ) o<
~£ A Sac (K)\A¥ ﬂjﬁmﬁmo&

——

VBL Fan Shey S@ééz&\ -1

—

_]gﬁmz/%\_%v\@z\ + o< > C

25



Example: Compute I tan’ (x)sec3 (x)dx.
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