(Answers to Exercises for Ch.8: Inverse Trigonometric and Hyperbolic Functions) A.8.1

CHAPTER 8: INVERSE TRIGONOMETRIC
and HYPERBOLIC FUNCTIONS

SECTION 8.1: INVERSE TRIGONOMETRIC FUNCTIONS
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SECTION 8.2: CALCULUS and INVERSE TRIGONOMETRIC

)

FUNCTIONS
a) o
2\/;(1+x)
b) 2X31'CSin(3x)+L, or 2X\/Earcsin(3x)+3x
1-9x° \/1—9)62
c) — 1
X 1—(lnx)2

4 5 [e’ + alrcsec(t“)}4 (z‘e’\/t8 —1 +4)
, or
t( t8—1) t(t8—1)

1

(1 +x° )\/1 — (alrct.':mx)2

e)

2) a)and b) 1.

In a), use inverse properties. Observe that arcsm(sm x) =x if — ) <x< 7

Note: There are other real values of x for which arcsin(sin x) #X;

Sr

for example, consider x = r

) T T
In b), observe that J1—sin? x = Jeos® x = | COSX | = cosx, because — 5 <x< Ex
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3) No. The “—1" superscript is an exponent (indicating reciprocal or multiplicative

: (L e : C
inverse) in (sm x) , but it indicates an inverse function in sin~' x.

D, [(sinx)_1 } =D, Llﬁ} =D, [cscx] =—cscxcotx.

This is not equivalent to D, (sin‘1 x), which is
1-x’

4)
a) Sarcsint+C,or 5sin”' ¢+ C

b) arcsin| = |+ C, or sin”!| = |+ C
4 4

c) —vV16—x> +C,or C—+16—x" . Hint: Use a u-sub instead of the
techniques of this chapter.

1 1
d) —arctan| = |+ C,or ~tan”'| 2 |+ C
5 5 5 5

1 1
e) —arcsec| = [+C,or —sec”| X |+ C
2 2 2 2

f) arcsin(ex)+ C,or sin™' (ex)+ C
2 2
g) iarctan u +C, or i‘[an_1 X l+c
20 10 20 10

(arctan x)2 :

. (tan_ x)2 L
2

1 ‘ 1 *
i) —arcsec x_ +C, or —sec”' ~l+c.
12 3 12 3

Hint: If u = x", then du = 4x’ dx . Multiply the numerator and the

+C,or

denominator by 4x°.

5) —
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SECTION 8.3: HYPERBOLIC FUNCTIONS

1) sinh(1)=1.175, cosh(1)=1.543, tanh(1)=0.7616

X_ —X X+ —X
2)Provethath[e € ]:e € :

2

—X 2 X _ —X 2
3) Prove that ¢ re I = =1.
2 2

4)

a) 3cosh(3x

b) 3sinh(3x)

¢) 4e'sech’(e")

d) In(sechx)—xtanhx

e) 6x—2°""(In2)cschxcothx

f) —4secttantcoth’ (sec t)cs.ch2 (sec t)

. h
(1 +x° )arctanx sinh x — cosh x arctan x sinh.x — (:_S f
g) 3 . Hint: ——%— simplifies to
(1 + x? )(arctanx) (arctanx)
this.
5)
a) %sinh(?»x) +C
b) %cosh(3x)+C
c) %tanh(4x2 — 1) +C
d) —2sech(\/;) +C
2 t 2 t
e) —lcothz(e’)+C, or C—&(Q), or C—M
2 2 2



