Math 208 Inverse Trigonometric Formulas

Differentiation Formula Integration Formula
1 d (arcsin z) 1 1 ] ‘ .
. — (arcsinz) = -
dx Vi / Vi T = arcsinz +
d 1 1
2. Iz (arccosz) = —m /— - = dr = arccosx + C
- V1—z
1 / ! dr = arctanx + C
- = r = arctan x
3. o (arctan ) T2 RN
4. i(arccotx) — 4) /cscx dr = —In|cscx + cot x| + C
dz
5. d—(tanx):sec r=1+tan’z 5) [ tanx dx =In|secx| + C
T
6. di (cotz) = —csc?z = —1 — cot?z /cotx dr =In|sinz|+C
T
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Math 208 Inverse Trigonometric Formulas

Proofs

. d(sin_1 x) B 1
) dz B V1—a22

sin (sirf1 x) = x
d (sin (sirf1 a:)) d ()
ddx' B ) dx
sin”
cos (sm ! x) . (T =1
d (sirf1 m) 1
dx - cos (Sin_l :z:)

We now only need to simplify cos (Sin_1 x) Let 8 = sin~'z. This means that —g < pB< g, sin 3 = x,
and we need to simplify cos 3. Since sin? 5 + cos? 3 =1,

cos B =+4/1—sin?3 = V1 — 2?2
d(sin_lx) 1

) 0 ™ . . .
Since —— < [ < —, cos [ is positive and so cos (sm L x) =+/1— 22 Thus =

2 2 dx ‘/1_1:2.

%) d(cos™tx) 1
dx V1= g2
cos (COS_1 x) =z
d(cos(cos™'x))  d(x)
dz - dx
, _ d(cos™ )
1
_ . = 1
sin (cos™' z) o
d(cos'z) 1
dx ~ sin(cos 1)

We now only need to simplify sin (cos™' z). Let 8 = cos ' x. This means that 0 < 3 < 7, cos3 = x, and

we need to simplify sin 5. Since sin® 3 + cos? 3 = 1,

sinf = 4+4/1 —cos?f = +V1— 22

d -1 1
Since 0 < 3 < m, sin 3 is positive and so sin (cos™' x) = v/1 — 22 Thus (codsx ?) =— Vi

3) d(tan™'z) 1
dx a2+
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tan (tan_l x)

d (tan (tan! 7))

dx

(1 + tan® (tauf1 x)) . I

2 .
(1+2%) —

d (tan™! )

d (tan™! )

d (tan™! z)

dx

d (cot™t z) 1
dv ~  a22+1

cot (Cot’1 :1:)
d (cot (cot ™' 1))
dx
d(cot™! z)
dz

o d(cot™lz
(_1_3;).%

(—1 — cot? (cot_1 x)) .

d (sirf1 x)

dx
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