
STfiIOI{ 7.5 INVIRSE TRIGONOMEIRI( FUNfiIONS

g i v e s  d u : 2 d x , s o d x :  d u l 2 . W h e n  x : 0 , u : O ; w h e n  * : i ,  r :  j .  S o

lil'^ 6 dx : t Ji:' # 
: tr sin-'ullot'

: j[sin-'(]) - sin-'ol : + .+ -- n- r 2 6 1 2

txAMPf .E  9  Eva lua t  
"  [  4 , ,  a r .

J  x - t a -

S0LUTION To make the given integral more like Equation 13 we write

r d x r d x l r d x
r -  . t -J  x ' + a '  J  ^ / x '  \  a ' J  / x Y

t ' l  . ,  + l l  l - l  + l
\ a '  /  \ " /

This suggests that we substitute u : xf a.Then du : dxf a, dx : a du, and

r d x l r a d u l r d u l - ,
l - .  :  -  l - : - l  . . : - t a n - ' u * C
J  x ' + a '  a ' J  u ' - f l  q J  u ' * l  a

Thus. we have the formula

|  - :  "  
dx :1 tun- '

J  x - t a -  o

EXAMPIE ro Find If i1o-.

S0LUTI0N We substitute u : x'because then du : 2x dx and we can use Equation 14

wtth a : 3:

I  x  ,  I  r  d u  1  I  - , (  u \

)  - ^  +  r dx :  t )  r ,  +  g  
:  

t ' ; t an - ' \ 5 /  
* '

I  . / * ' \:  
u 

tan-,(T/ .  .
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oithe main uses of inverse trioono-
is that thev often arise when

rational functions

[xercises

Hnd the exact value of each expression.

tn'([zlz)

m x

a

cos 2rr)

-t(tanZnl+)

(b)  cos ' ( -1)

(b )  csc - ' 2

(b) arcsin(-rlO)

(b) arcsin I

(b) tan(tan-15)

@) cos(arcsin j)

7. tan(sin-'(l))

9.  s in(ztan'$)

8. csc(arccos J)

10 .  cos ( tan  12+ tan - r3 )

f  l .  Provethatcos(s in- t t ) :  $  -  ?  for  -1  <. r  <  1 .

l2-14 tttt Simplify the expression.

| 2. tan(sin lx)

13. sin(tan-1.r) f4. csc(arctan2x)
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ffi r s-r 6 rrrr Graph the given functions on the same screen. How are

these graPhs related?

15 .  y  :  s i nx ,  -T l2<  x<  n f2 ;  )  :  s i n -1x ;  Y  :  x

16.  y  :  tanx,  -T l2  < x  <  n fL ;  !  : tan- lx  Y :  x

43-46 trtt Find the limit.

43. lim sin-lx
x + -  |

45. lim arctan(e') ,t!1- tan-'(lnr;

44.

46.

17. Prove Formula 6 for the derivative of cos-' by the same

method as for Formula 3.

18. (a) Prove that sin-lx * cos-1x : nlZ'

(b) Use part (a) to Prove Formula 6'

d .  1 \  1
19. Prove that  

*(cot- 'x)  
:  -  

|  + xr .

-  d  ,  - 1 '  I
20. Prove that . (sec .r) : -----.

dx  x l l x '  -  1

d .  1 \  1
21. Prove that" 

* 
(csc-'x) : -;J;-T'

22.35|| | lFindthederivativeofthefunction.Simpli fywhere
possible.

22. y: ^lG\

23. Y: tan-r 1f;

25.  y :  s in- l (2x  + 1)

27. H(x): (1 + xz)arctanx

29. Y : cos-t(et ')

31. Y: arctan(cos 0)

33. h(t):  cot- l( /)  + cot-1(l /r)

34. y: 
" '- '(f) 

. *

/ ,  * - y : g ) .  
o  ( . r  1  n .  a >  b >  o3 5 . Y : a r c c o s \ a +  

D c o s x /

47. Where should the point P be chosen on the line segment

as to maximizethe angle 0?

B z

lfu
A painting in an art gallery has height h and is hung so

lower edge is a distance d above the eye of an observer

the figure). How far from the wall should the observer

set the best view? (In other words, where should the o

48.

24. h(x):  J l4 arcsinx

26. f (x) :x ln(arctanx)

28. h(t) -- ,s'"-tt

30. y:  xcos-1x -  lT=7

32. y:  tan- l ( . r  -  rTTl)

Jtand so as to maximize the angle 0 subtended at his eye

painting?)

49.A ladder 10 ft long leans against a vertical wall' If the

of the ladder slides away from the base of the wall at a

of 2 ftls,how fast is the angle between the ladder andtl

changing when the bottom of the ladder is 6 ft from the

the wall?

50. A lighthouse is located on a small island, 3 km away

nearest point P on a straight shoreline, and its light n

revolutions per minute. How fast is the beam of light

along the shoreline when it is 1 km from P?

5l-54 lilt Sketch the curve using the guidelines of Section36-37 rrrr Find the derivative of the function. Find the domains of

the function and its derivative.

36. /(x) : arcsin(e') 37.  g(x) :  cos- t (3  -  2x)

38 .  F indy ' i f  t an - l ( xY ) :  I  *  xzY '

39. I f  g(x): xsin-\(xf 4) + $6 
-V,f indg'(2) '

40. Find an equation of the tangent line to the curve

y : 3 arccos(xfT) at the Point (1, z)'

ffi +l-+Z rrrr Find f 
,(x). Check that your answel is reasonable by com-

paring the graPhs of f and f'.

a l .  / (x ) :  e-xarc tanx

5l.y:rt '- '(;fu)

5 3 .  Y :  x ' t a n - l x

' l  x - t
52, Y : tan-'\Fl

54. y: tan-1(1n'r)

@ SS. If /(x) : arctan(cos(3 arcsin x)), use the graphs of/'

/" to estimate the -r-coordinates of the maximum and

points and inflection Points of /'

ffi SO. Investigate the family of curves given by f lx): x -

What happens to the number of maxima and minima

a2. f(x): xarcsin(I - x') changes? Graph several members of the family to i

what you discover.


