MATH 150/GRACEY

When you are done with your homework you should be able to...
n Develop properties of the six inverse trigonometric functions
n Differentiate an inverse trigonometric function
n Review the basic differentiation rules for elementary functions

Warm-up: Draw the following graphs by hand from[—7. 7] . List the domain
and range in interval notation.
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5. Graph f(x)=cosx.
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. Graph =tanx, 10. Graph g(x)=arctanx
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PROPERTIES OF INVERSE TRIGONOMETRIC FUNCTIONS

V4 V4
If -1<x<1 and —ES}’SE, then

sin (arcsinx) =x and arcsin(siny)=y.

T V4
——<y<—,
If > y 5 then

tan (arctanx) =x and arctan(tany)=1y

T T
If [x>1 and 0<y<Z or 5 <y=<7, then

sec(arcsecx)=x and arcsec(secy)=y

If ") <x< | and O <y< T, then

cos(arccosx)=x and arccos(cosy)=y

If W then

7
0<3 eot(arceol x)=x and arct (Cok y)=y

If |q=1 and=Y4 <y< @ or _Q <y< Wz then

csc(arcescx)=x and arccsc(cscy)=y

Example 1: Evaluate each function.

a. arccot(l) = 1_[ ] arcsin[—ﬂj
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2;/5} = arcsaC(%) e arccOS(—lj =| 28
: 2

d arctan(\/g) :‘!g" f. arccsc(—x/z) :ﬁ\
——

Han (-8) = ~4an 6

c. arc sec[

Example 2: Solve the equation for x.

Fan (arctan (2x— 552?— 1)
2%-5 = 4an (-1)

Example 3: Write the expression in algebraic form. (HINT Sketch a right

triangle) ( W Yan ( a-)far\(ardm\ qﬁa
a. sec(arctan4x) =S& O o = HY = ’-\7(

= Al \
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b. cos(arcsin x) [ S\l’\(@ S\h(w‘CSlh)()
cOS 6 \fﬁ sne=x =%
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Example 4: Differentiate with respect to x.

a. y=arcsinx d. y=arccscx
b. y=arccosx e. y=arcsecx
c. y=arctan x f. y=arccotx

What have we found out?!

DERIVATIVES OF INVERSE TRIGONOMETRIC FUNCTIONS

Let U be a differentiable function of X.

@i[arcsmu] 4 i[arccotu]:— u
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7

3 i[arctanu]: “ g d[arccscu]=—u—,
©odx 1+u’ dx |u|«/u2—1
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Example 5: Find the derivative of the function. Simplify your result to a

single ra‘riorf’géxpression with positive exponents.
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Example 6: Find an equation of the tangent line to the graph of the function

1 , N2 37
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