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{ 7.6

INVERSE TRIGONOMETRIC FUNCTIONS
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I-10 Find the exact value of cach expression.

(See also, Example 1) ”
G
1. (a) sin”"(y/3/2) =X ! VALE

@’ %rﬂl"“‘s'
4.|(a) cot™(=/3) ) (b) arccos(—3) = %
Fgcb(cp(:") "'?
(- o0,09)?
T;\.- Raeview e“'t
J o‘. BO’ &'_,
S Dleot™)
2 sin"'(sin x) = x for _%rﬂ SXs -—:i

sin(sin""y)=x for—-1=x<=|
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1214 Simplify the expression.

— K
g om — , AR P I —_—
12. tanlsin 'x) =\ 13, sin(tan™'x) = =1
4! %
[

4 15-16 Graph the given functions on the same screen. How are
these graphs related?

IS. y=sinx, —w/2=sx=gq/2; y=sinx; y=x
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X) = —pe— -l < x< |

PROOF: (This again relates to Brent's 7. and comments from 7.5 on Friday.)
has

Let v = sin”'x. Thensiny = xand —#/2 = y = #/2. Diflerentiating sin v = x implic-
itly with respect to x, we obtain

J_\'
cos y—"— =
“ dx
day |
and —
dx COs ¥

Nowcosy =2 0since —w/2 = v = mw/2, so

COs y = \,-'fl = sin’y = | — x°

» d dy | |
Iherefore —_ = — -
dx cosy I —x°

See Example 2 for an application. ¥
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4| cosx=y & cosy=x and 0<y<g
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d

ax

9 — (tan"'x) =

1
| + x°

Proof: (Leaving proofs of other derivatives as exercises.)

v = tan”~'x. Then tan v = x. Differentiating this latter equation implicitly with respect to

y=sec”x (x| = 1) <

arccosine and arctangent.

vyv=cot"x (x€R) <

> secy=x and

coty=x and

v, we have
dy
sCcCTy —
dx
lf_\' | | |
and so i — = — = -
dx SeCTY | + tan‘y | 4.x°
d : 1
9 — (lan 'X) =
dx | + x°
0] y=csc'x (|x|=1) & cscy=x and y€ (0, n/2]U (. 37/2]

vE[0.#/2) U [m 3n/2)

y € (0, 7)

#s 19, 20, 21 are the remaining proofs of the derivative formulas for the
inverse trig functions. See the discussion on page 458 about choice of domain
for csc x and sec x. We'll do a little bit with all of them, but mostly arcsine,
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12-35 Find the derivative of the function. Simplify where
possible.

-] [
23. y = tan"'yx

Stick these on a cheat sheet.

@ TABLE OF DERIVATIVES OF INYERSE TRIGONOMETRIC FUNCTIONS
2 (sin™0) 7—' 2 (csc3) :
—(sin"x) = — (cs¢™'x) = —
dx 1 = x2 R XofX3 = ]
d (cos=") | d (secy) |
e e B o o i L WL
dy 1 —x* de b i |
- ' 4 (cot™x) :
—(tan” 'x) = - —(cot™ x) = —
dx l + x° dx | +x

43-46 Find the limit.

‘X

43. lim sin

"
==
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36-37 Find the derivative of the function. Find the domains of

the function and 1ts derivative.

36. f(x) = arcsinle’)

19 41-42 Find f'(x). Check that your answer is reasonable by com-
paring the graphs of f and f'.

41. f(x) = /1 — x? arcsin x
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7.61#s2,5,8,14,16,18,21,28,30,44 wed
7.6 11 under construction.

For Wednesday, I want teams of 3 to prepare 1 example each (Odd (wo)man

goes with team of his/her choice)

#48: Brent, David, Joel
#50: Aaron, Nicholas, Johnathan
#54: Kevin, James, Zachary

Barbara: Take your pick (you're singled out because you're last alphabetically -
I'll change this up as semester progresses)

7.6 I1#s 51, 58, 60, 64, 70
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