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Other Trig Functions

SIn X COS X
tanX = ——, COtX=——
COS X Sin X

1 1
SECX =——, CSCX=—
COS X SIn X

have singularities at roots of denominators

tan X, cotx are periodic with period 7
Sec X, CSC X are periodic with period 27
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Basic Facts About Trig Functions

dsin x d cos x :
= COS X, = —sin X
dx dx
Differentiate other trig functions using differentiation rules.
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Basic Facts About Trig Functions

dsin x d cos x :
= COS X, = —sin X
dx dx
Differentiate other trig functions using differentiation rules.
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Inverse Trig Functions

y =Sin X
IS not monotone for all X
but iIs monotone on appropriate intervals of X,
for example, it is increasing on — 7w /2<Xx<7 /2
withrange —1<y <1
and therefore has an inverse on this interval
y=arcsinx on —1<x<1
withrange —7/2<x<7w/2



Inverse Trig Functions

y =Sin X
IS not monotone for all X
but iIs monotone on appropriate intervals of X,
for example, it is increasing on QI 2< X< wD
withrange —1<y <1

and therefore has an inverse on this interval
y on —1<x<1
withrange —n/2<x<w/?2

the principle branch of the inverse
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Inverse Trig Functions

y

y = arcsin x
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Inverse Trig Functions

Review inverses of other trig functions on page 33-34.
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Differentiation of inverse functions ?

Apply the chain rule to (page 140)
f(f1(x))= X

f '(fl(x))(?—x f(x)=1

d .. . 1
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Inverse Trig Functions

Example:
f(x)=sinx, f *(x)=arcsinx
d 1
dx f'(f(x))

d . 1
—arcsin X = :
dx cos(arcsm x)

fL(x) =

1 d .
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dx 1—x°
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Chapter 6: Integration Techniques
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FIGURE 4.2 Seed dispersal curves for nine conifers of the Inland Mountain West (McCaughey et al. 1986). Dispersal charac-
teristics of different species can be compared by showing the relative number (percentage) of seeds found at
different distances from the seed source.
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Some Typical Questions

« What is the proportion of seeds
between 0 and 2 meters away?

Total number of seeds = 549
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This procedure suggests that we are approximating
the area under a continuous density function
(that the data is a sampling).

J.M. Mahaffy and A. Chavez-Ross, Calculus: A Modeling Approach for the Life
Sciences, Volume I1, Pearson Custom Publishing, 2004
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Sciences, Volume I1, Pearson Custom Publishing, 2004
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For example, f (x) = 2.08e %%,

Some Typical Questions

« What is the proportion of seeds
between 0 and 2 meters away?

| “f (x)dx = | *2.08e2%8%dy = 7
0 0

Can evaluate using the
Fundamental Theorem of
Calculus

J.M. Mahaffy and A. Chavez-Ross, Calculus: A Modeling Approach for the Life

Sciences, Volume 11, Pearson Custom Publishing, 2004



Fundamental Theorem of Calculus

fb f (t)dt = E(b) — F(a)
where

dF (1)
dt =10
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J, Some Typical Questions
<< | « What is the proportion of seeds
5 00 between 0 and 2 meters away?
B f f(x)dx =2

S 0
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Distance (m)

Another example, f (X) = 2.567 «10%g 125"
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Some Typical Questions

o
0

« What is the proportion of seeds
between 0 and 2 meters away?

fozf(x)dx:?

o
o

% seeds (per m2)

o
[N

; F(x)="?
0 1 Di:tance m) 3 4 Turns out, it’s not
1254010 possible to find a formula
Another example, f (X) = 2.567x10%e =% . for F(x) ?

What to do ?
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