m Exercises

1-10 Find the exact value of each expression. 11. Prove that cos(sin '+ = T — «2.

1. (a) sin '(0.5) () cos (1) 1214 Simplify the expression.

2 (3) tan 3 (b) sec '2 12 tan(sin ') 13, siaftan 'x)

3 (@) cse YT ®) sin'(1/42) 1. cos(2 tan ')

4 (2) cot (/3 (b} aresin 1

5. (a) tan(arctan 10) () s '(sinlTa/3)) 15-16 Graph the given functions on the same screen. How are

6. (2) tan '(tan 3w /4)
7. tan(sin '(3)
9, sin(2tan '/7)

®) msl: . ;_] these graphs related?
8. esc(arccos ) & y=smx —w2=x=m2; y=un'n y=ux

0. cos(tan '2 + tan '3) 6 y=tmx —m/l<r<m2; y=tm'x; y=ux
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17. Prove Formula 6 for the denivative of cos ! by the same
method as for Formula 3.

18. (a) Prove thatsin 'x + cos 'x = 7/2.
(&) Use part (a) to prove Formmla 6.

d . 1
19. Prove that e (cot 'x) = L
d 1
m PI\D 9 that—[s L l:l =—
e . xfxt =1
d 1
21. Prove that—ese 'x) = ———
ve o ose” x| P e

22-35 Find the denivative of the funchion. Sumplify where
possible.

2 y=tan '(x%

B oy=itm '9° M. y=cos (=in 4

B y=sin '(2x+ 1) B glx) =x" — lsec 'x

. p=xsin v+ 41— & 2. Fl9) = arcsin+/sin #

/1 -
X

N y=

¥ Z'IL'E.I]-.\II].

. y=cos &™)

3. y = arctanicos 8)

1 W) = cot ' + cot 1/

Co —
X lx—a

WNy=tam'|=|+Dh

J (EJ 1'1.'|x+.5|

b+ 5
¥ y= arccos o aeeEr , D=x=ma>b>0
a+ beosx

43-% Find the limit.

1+
. lim arccos —x\
- 1+ 2x*

%. lm tan o x)

43 linyllsi.u x

45, lim arctan(e")

36-37 Find the derivative of the function. Find the domams of
the function and its derivative.

3. Alx) = arcsin(e”) 3. glx) = cos (3 — 2x)

3 Find 3" if tan '(x"y) =x + xp".
B, Fglx) = xrsin "x/4) + V16 — &7, find g72).

40. Fmnd an equation of the tangent hne to the curve
¥ =3 arccos(x/2) at the pomt (1, 7).

| 91-42 Find £(x). Check that vour answer is reasonzble by com-

panng the graphs of fand /.

8. fx) = 41 — x? aresin x 42. flx) = arctan(x® — x)

47. Where should the point /' be chosen on the hine segment AF
so as to maximmze the angle #7

5

48. A pambing in an art gallery has height b and 1= hung so that 1ts
lower edge is a distance o above the eve of an observer (as in
the figure). How far from the wall should the observer stand to
get the best view? (In other words, where should the observer
stand so as to maximize the angle # subtended at her eye by
the painting”)

|
e
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49. A ladder 10 ft long leans against a vertical wall. If the bottom
of the ladder slides away from the base of the wall at a speed
of 2 ft/s, bow fast is the angls batween the ladder and the
wall changing when the bottom of the ladder 15 & fit from the
basze of the wall?

50. A hghthouse 1s located on a small 1sland, 3 km away from the
pearest point Fon a straight shoreline, and itz light makes
four revelutions per minute. How fast 15 the beam of hght
moving along the shorelme when it is 1 km from 7

51-54 Sketch the curve using the puidelines of Section 3.5,

_=_|.xl . le—ll
. y=sm (x+1) 2y m(r+l)

B, y=tan '(lnx)

B y=x—tfan ¥

85 If f(x) = arctanicos(3 aresin 1)), use the graphs of £ 7 and

" to estmate the x-coordmates of the maxiwum and mim-
mum points and mmflection points of f

E 56. Investizate the family of curves given by flx) = xr — csm 'x.

What happens to the number of maxima and momma as ©
changes? Graph several members of the fanuly to lusirate
what you discover.



51. Find the most general anhdenvatrve of the funchon

2+ 1t
1+ 2t

fx) =
B8. Find Ax)if £(x) = 4/4/1 — »% and A1) = 1.

59-70 Ewaluate the integral.

rJE (1T 4

59, [* 8 i O, IH :
a1+ 2 LT —_—
A0 1 & IEy

61 I|_ sin 'x d I,§4 dx i
Joo T =t o 1+ 16x*
14+ Fxft 5

63. | — dx B =
1+ x 4 1+ cosx

dr ¢ 1

B5. | - 66 - dr
J T —xTan 'y d o —

67 [ — I P ——
4 -\.-'.1 — 5 441 — g
¢ e -

69 [ —— W [
doyx(l +x) Jl+x

M. Use the method of Example 8 to show that, 1f 2 == 0,

| '
|fdx=siu 1(iJ +C
a

4 Jat — x?

72 The region under the curve y = 1//x* + 4 from v = O to

x = 2 15 rotated about the y-axis. Find the volume of the result-

mg solud.
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73. Evaluate _i; sin ' dr by interpreting it as an area and inte-
grating with respect o y instead of x.

74. Prove that, for xy # 1,

Xty

I — xy

if the laft side hies between — /2 and /2.

15. Use the result of Exercise 74 to prove the following:
() arctans + arctant = m/4
k) ?a.r::tmé + a.rct.an%= w4

6. (a) Sketch the zraph of the function /{x) = sin{sin 'x).

arctan x + arctan y = arctan

461

(b) Sketch the zraph of the function glx} = sin "(sin x), x £ B

() Show that g'lx) = EoE Y

|cosx|”

(d) Sketch the zraph of Alx) = cos '(sm x), x = H, and find 1ts

derivative.
71. Use the method of Example 6 to prove the identity
25m 'r=cos 1 — 2x%) x=0
78. Prove the identity

Cox—1 7 arctan /5
arcsin — L arme Jx =
x+1 " 2

79. Some authors define y = sec P sec y = xand
y e [0, 7/2) U (w/2, w] Show that with this definition
we have (instead of the formula given m Exercise 20)

1

—_— =1
|x|1-"'13_1 il

o (sec 'x) =

B0. Let f(x) = rxarctan{1/x) if x # 0 and F(0) = 0.
(2) Is f contmuous at 07
(b) Is f differentiable at 07



