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Problem 1. Find the derivative of f (z) = 2(in(@),
Solution. We note that the outer function is i () = 2% and inner function is g (x) = In (sin (z)) so that
f(x)=h(g(x)) and thus f' () = h' (g (x)) ¢ (x). We find that
B (z)=2"In(2) = K (g(z)) =29 In(2) = 2ENE) 1 (2)
and
1

g (z) = % In (sin (z)) = Sn (@) cos ()| = cot ()

where the boxed step is optional. Altogether,
(@) =1 (g(x)) g’ (x) = 2" 0 (2) cot ().

Problem 2. Evaluate f’ (\%) where f (z) = esin” (@)

Solution. We identify that the outer function is h (x) = e” and inner function g (z) = sin™' (x), which
means [ (x) =h(g(z)) and f'(x) =h' (g (z)) ¢ (z). We find

W(2)=e" = I (g(x) =™,

and
PO —
V1—2a2
Altogether,
) esinfl(m)
Fo="r=

It remains to find out about the function values as we want f’ (%)

() =1

since sin (sin_1 (i)) = L (also note that that the range of sin™' (z) is [-%, %] so sin™' (%) = 3% is

V2 2
not correct.). Thus,
1 esinfl(%) B 1
()
R O
V2

Problem. (Bonus) Do problem 1 in another way, and specify the domain of f (x) and f’ (z).

ENE]

Solution. You do implicit differentiation by first taking In of both sides.
In(f () = In (21n<sin<fr>>) = In(sin (z)) In (2).

Then we take a derivative of both sides,
1 d cos ()

7@ ' (z) =In(2) — In (sin (z)) = In (2) — =1n(2) cot (z).

dx sin (x)

1
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Thus, multiplying f (z) over to the right hand side, we have
f(x) =In(2) cot () f (z) = In (2) cot (x) 2mERE@),

For the domain, we first look at f (x) = 2¢"(#) The only stipulation is that the argument of In, namely,
sin () > 0 since the function In (z) only allows positive input values. At the same time, sin(z) > 0 =
0 <2 <7 (orin general 2nt < z < (2n+ 1) for n =0,1,2,...). Thus the domain of f (z) is 0 <z < 7.

Now we look at f/ (x) = In (2) cot () 2¢n(#)) . We see the original function in f’ (x) so the domain is at
most the same as f (x). The extra cot (x) restricts that sin (z) # 0 but sin (x) > 0 anyways, so cot (x) is fine
with the original domain for f (x). Altogether, the domain of f’'(z)is 0 < z < .



