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SECTION 3.5 INVERSE TRIGONOMETRIC FUNCTIONS

3.5 | INVERSE TRIGONOMETRIC FUNCTIONS

B Click here for answers.

I-16 = Find the exact value of the expression.

1. sin"'(0.5)

3. cot '(v/3)

5. arcsin sins—w
) 4

9. sin(sin™!' 0.7)

11. sin"(sin 1)
13. sin(cos™'(2))
I5. cos(2 sinfl(%))

2. csc”'V/2

4, sec™'2

6. sin(2sin"'(2))

4
10. tan'(tan 37T>

12. tan(cos ' 0.5)
14. sec(arctan 2)
16. sin[sin’l(%) + Sinfl(g)]

17. It is a fact that cos(sin”'x) = /1 — x2for —1 < x < 1.
Find a similar simplification of sin(2 cos'x).

18-35 = Find the derivative of the function. Simplify where

possible.

18. f(x) =sin"'2Qx — 1)
20. h(x) = (arcsin x) In x
22. F(t) = /1 — 2+ sin™'t

24. g(x) = tan"'(x°)

19. g(x) = tan"'(x%)
21. f(t) = (cos ')/t
23. G(t) = cos /2t — 1

25. G(x) = sin '(x/a), a > 0

B Click here for solutions.

26. F(x) = tan '(x/a) 27.

28. y = sin '(x?) 29.

30. f(x) = (arctan x) In x 31.

32. y = x?cot ' (3x) 33.

34. y = sin"(cos,x ) 35
1+ sinx

36-41 = Find the derivative of the function. Find the domains of

the function and its derivative.

36. f(x) = cos '(sin 'x) 37

42. If h(x) = (3 tan 'x)*, find /' (3).

43-48 = Find the limit.

43. lim (tan 'x)? 44, li

tan”'x

45. lim

x—>®

47. lim tan '(x?) 48.

y = (sin"'x)?
y = tan '(e¥)
g(2) = sin”'(4/1)

y = tan”!(sin x)

. y=(tan 'x)!

. g(x) =sin"'Gx + 1)
38. F(x) = +/sin"1(2/x) 39.

40. R(t) = arcsin(2") 41.

U(t) — 2 arctan ¢

. arcsin x
m ot
x—1- tan(mx/2)

2x + 1

x—w

lim tan”!(x — x?)

+ 1
. lim sin'(x

S(x) = sin”!(tan"'x)

)
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2 = SECTION 3.5

INVERSE TRIGONOMETRIC FUNCTIONS

3.5 | ANSWERS

A Click here for exercises.

1. & 2.5
51 s
3- ? 4- §
4
5. —% 6. 22
1.5 8.—7
9. 0.7 0.2
1 12./3
13. 2 4.5
15. 18 16. 5 (V5 +4V2)
17. 22v/1 — 22
1
18. fl (.ZC) = \/ﬁ
3z?
19. ¢’ (z) = T 26
Inx arcsin x
2. b (z) = i + o
1
cos "t 1
2. f'(t) = — 3 A
2. ' (t) = \/11___7;2
2. G (t) = — L
) 2(—2t2+3t— 1)
322
24. gl (ZC) = 1 +x6
1
25. G' (z) = ——
a
26. F/ (.’I’) = m
2sin !z
Y=
m =
! el:
9.y = T
arctan x Inx
30'fl(w):T 1+ 22
4
AN
2
32 ¢y = 2z cot™* (3z) — %

cosx
33y = ————
Y 1+sin?z

B Click here for solutions.

3.y = —1
V/2sinz + 2sin? x
1
35,y =—
v (1 + 2) (tan—! z)?
1 1
3. f'(z) = — . ,
\/1f(sin_1ac)2 Vi-a?
[—sinl,sin1], (—sinl,sin1)
3
3. ¢ (2) = ————.[-2,0].(-3,0
g (z) /7—9232—63:[3](3)
1
38. F' (z) =

39.

40.

41.

_$2\/Sin_1 (2/z)\/1— 4/z2
S (z) = { 1— (tan~'z)® (1+ 1’2)] _1,
[-tanl,tanl], (—tanl,tanl)

2'In2

V1—4t
U'(t) =2¥"""(In2) /(1+#*),R,R

R (t) = (—00,0], (—o0,0)

42. 15& (tam_1 3)3
2
T
43, — 44.0
4
45. 0 46. —
T s
47. — 48. ——
2 2

[2,00), (2,00)
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3.5 | SOLUTIONS

SECTION 3.5 INVERSE TRIGONOMETRIC FUNCTIONS

A Click here for exercises.

1. sin™! (0.5) = ¥ because sin F = 0.5.

2. csc V2 = 7 because csc I = V2.

3. cot ™" (—V/3) = 3T because cot 2T = —/3.
4. sec”t2 = 5 because sec 5 = 2.

. . 57r _ . _L _ _E
5. arcsin (sin 2%) = arcsm( ﬂ) =-Z

6. Let @ = sin™? (%) Then sinf = %

= cosf =,/1— (%)2 = 2,50
sin (QSin_1 (%)) =sin20 = 2sinfcosf =2 - % . % = g—g.
—1 V3 _ =« _ /3
7. cos (T) = & because cos § = 5.
8. sin™! <f%) = —Z because sin (—%) = f%.
9. sin (sin™" (0.7)) = 0.7 since 0.7 isin [ 1,1].

10. tan~" (tan &) = tan™" V3= Z since T isin [—3, F].

1. sin™ " (sin1) = 1since — % <1 <

ME]

12. tan (cos™ " 0.5) =tan T = /3

13. Let§ = cos™ " (%), s0cosf = 5. Then

sin (cos™! (£)) =sinf = /1 - (4)* = /2 =
14. Let 0 = arctan2, so tanf = 2 =
sec20=1+tan?0=14+4=5 = secl=+5 =
sec (arctan 2) = sec = /5.
15. Let§ = sin™ " (

cos (2sin™" (

(SN

). Thensin® = 3, so

)) =cos20 =1—2sin*6

=1-2(%)" =18

5
13

S
13

16. Letz =sin~' (1) andy = sin™" (). Then

3
sinz = %,cosac =4/1— (%)2 = 2T‘/E,siny = %,
cosy = 1*(%)2:%750

sin (sinf1 (3) +sin”* (2)) = sin(z+y)

= sinxcosy + coszsiny
— V5 V2

= 31(E)+22 )

= %(ﬁ+4¢§)

17. Lety = cos 'z. Thencosy =z
= siny =+1—22 since0 <y <7 So
sin (2 cos™! x) =sin2y = 2sinycosy = 2zv1 — 22,

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

. f(x) =sin ' (2z 1) =

1 1
f(z) = (2) =
‘ 1— (2 — 1) Vi —a?

. g(z) =tan™" (2%) =

1 (322) = 322

! p—
g (x) = 1+(963)2 5z 1+ 26
h(z) = (arcsinz)Inz =
Inx arcsin x
’ _
Mel= ==t "%
cos™1t
f =21 5
, t(-1/vV1—12) —cos 't
7(0) = -
cos™1t 1

2 tI-8
F@t)=v1—-1 +sin"'t =
—2t 1 1—t¢
F't)= + =
®) 21— V/1—-t2 J/1-1¢2
G(t)=cos'2t—1 =
1 2
G (t)=—
) VI—(2t—1)2v2t -1
1
2(—2t2+3¢t—1)

g(z) = tan™' (2%) =

/ _ 1 1’2 _
g (-’E)*_1+(x3)2 (3 )*1_,_376

G (x) = sin™! (x/a) =
, 1/a 1 1
G'(z) = = =
( ) \/1 _ (x/a)2 a\/l — $2/a2 \/(12 — 2

F(z) = tan™ ! (z/a) =

@)=t 1__a
F (.’L‘)— 1+($L‘/CL)2 a_a2+x2
Yy = (sinf1 x)2 =
. d . _ 2sin"!
Y :2(sm 1m)%(sm 12:) :ﬁ
y = sin~? (xQ) =
, 1 a 2z

d e’
T 142
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4 = SECTION 3.5 INVERSE TRIGONOMETRIC FUNCTIONS
30. f(z) = (arctanz)lnz =
1 1 arctan x Inz
f'(z):arctanx-5+lnx-1+m2 =— T
4
31. g(t) = sin™! (;) =
1 4 4
0 0= ——— (5 =~ e
1—(4/t)
32 y = 2%cot™ (3z) =
1
— -1 2 —
322
—1 o
2z cot™ (3x) T 922
38, y = tan~! (si = oy =T
y =tan™" (sinz) V=71 -
.y — sin—1 [ _COS%
y=sm <1 +sinx
, 1 —sinz (1 +sinz) — cos®z
Yy = . 1 - >
\/1— [cosz/ (1 4 sinz))? (1 +sinz)
_ 1 — (1 +sinx)
= : . 2
\/(1+2sinx+sin2zfc052x) /(1Jrsin9c)2 (1+sinz)
o -1
V/2sinz 4 2sin? x
35. y = (tan™" :r)_l =
_ 1 1
"= _ (tan" 'z 2( >:*
y ( ) 1+ x2 (14 22) (tan—1 )
36. f(z) =cos ' (sin'z) =
1
fl () =-— : >
\/1 — (sirf1 ac)2 V1—a?
Dom (f) = {z| -1 <sin 'z <1}
={z|sin(-1) <z <sinl}
= [—sinl,sin1]
Dom (f') = {z| -1 <sin"'z <1} = (—sinl,sin1)
37.g(z) =sin ' Bz +1) =
_ _ 3
J1-@et1? Vo9t —br
Dom(g) ={z | -1<3z+1<1}
={z|-2<z<0}=[-2,0]
Dom (¢)={z|-1<3z+1<1} = (-2,0)
38. F(z) = +/sin™' (2/z) =
1
F'(z) =
@) 2\/sin_1

2/z) \/1 1(2/96)2 {_%}
1

_362\/sin_1 (2/z)\/1 — 422

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Dom (F) = {z | -1 <2/z <land sin~'(2/x) >0}
={z]0<2/z <1} ={z|z>2}=[2,00)
Dom (F') ={z |z > 2} = (2,00)

S (x) = sin~!

S (z) = { 1— (tan='z)* (1 + xZ)] -

tan~ !z =
(

Dom (S) = {z | -1 <tan"'z <1}
= {z |tan(—1) <z <tanl} = [—tan1, tan1]
Dom (S') ={z | -1 <tan"'z < 1} = (—tan1,tan1)
R(t) = arcsin2® =
1 2¢1n2

R (t) = 2tn2) = —=,

(t) @y ( ) Vo4t
Dom (R) = {t | -1<2" <1} ={t |t <0} = (—o0,0],
Dom (R') = (—00,0)
U (t) — 2arctant = U/ (t) — 2arctant (111 2) /(1 + t2) ,
Dom (U) = Dom (U’) =R
h(z) = (3tan~ x)4 =

W (x) =4 (3tan™

vm)

3) %) = 12 (jan " 3)°

h' (3) =4 (3tan~ 2

) =(3) =%
€T = (| = _

2 4
arcsin x

lim ————— = 0Osince lim arcsinz = 7 and
z—1- tan (7x/2) z—1-

lim (tamf1
Tr—00

m)2 = ( lim tan™

xr— o0

lim tan (7z/2) = oco.

r—1

-1

. tan™ "z . . _

lim = O since lim tan"'z = 5 and
lim x = co.
xr—00

tan~'z  7/2

Or: Note that 0 < < —— and use the Squeeze
z

Theorem.

-1 rz+1 .1 . z+1
= sin lim
2z +1 IHOOQZE-Q—I

- (@?)

(z — %) = —Z since

lim sin
Tr— 00

sin™!

|
ol

lim tan = 7 since 22 > coasz — o0o.

T—00

lim tan~?
r— 00

r—2?=2(1—-2) = —oc0as T — oa.





