Calculus I Section 3-7: Derivatives of Inverse Trig Functions

Question 9

Let f(z) = sin™! (pﬁ”p?), where —1 < 2 < 1.

(a) Compute f'(z).

(b) Show that the result simplifies to a rational function.
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Calculus I Section 3-7: Derivatives of Inverse Trig Functions

Question 9 - Solution

We are given:

_ 2z T
Let u = Tia7, SO

Step 1: Differentiate u = 1i§,2:
Using the quotient rule:

y (1+2%)(2) —22(2z)  2(1+a?) —4a® 2-22%  2(1—2?)

(1+22)? (1+22)2 1+22)2  (1+22)2

Step 2: Simplify v1 — u?:

2z L2 42 21 42* (14 2%)? — 422
U= —- u =  —7—- —u = —_ =
1422 (1+ 22)? (1+ 22)? (1+ 22)?
14222+ 2t — 42?2 1-222+21  (1-—2%)? I ey |1 — 22|
= = = — uc =
(1+ 22)? (1+ 22)? (1+ 22)? 1422
Since —1 < z < 1, we have 1 — 22 > 0, so:
1— 2
V1—u2 = x
1422

Step 3: Combine all parts:

Flz) = 1 o — 1 .2(1—x2)71+x2.2(1—x2)
V1—u? Lo (I+a2?)?  1-22 (1+a22)?
Cancel 1 — 22 and one factor of 1 + x2:
2
/ —
Final Answer:
2
/ —
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