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Questions

Example Find the derivative of the function f(t) = (1 + tant)'/3.
Example Find the derivative of the function y = (22 + 1)(2? + 2)1/5.

Example Find the derivative of the function y = sin(tan v/sin z).

Solutions

Example Find the derivative of the function f(t) = (1 + tant)'/3.

f(t) = (1+tant)'/3
d d
LHe) = S0+ a0
= %[ul/s], u=1+tant
_ Ay du ;
= [u /7] o (by the chain rule)

_ 1 93 d
= (3u ) dt[1+tant]

1
= (3(1 + tan t)_2/3> (sec*t), (back substitute)

1
= 3 sec? t(1 + tant)~%/3

sec?t
3(1 + tant)?/3

Example Find the derivative of the function y = (22 + 1)(2? + 2)1/5.

y = (@®+1)(a*+2)"3

dy _ d o 2 | o\1/3
il dt[(x + 1)(z°+2)7)

= (2 + 1)%[(9&2 +2)V3) + (2% + 2)1/3%[(372 + 1)] (product rule)

4
dz

d du

[(w)/?] - = + 22(2% 4+ 2)'/? (chain rule)
= (2+1) (S(u)_2/3> - (22) 4 2x(x? + 2)Y/3

1

= (2°41) <3(:c2 + 2)2/3> - (22) 4 2z(2? + 2)'/? (back substitute)

2x(x? +1 o
- M, +22(2” +2)'/? (simplify)
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()% + (22 + 2)Y/3(22), u = 2>+ 2 (getting ready to use chain rule)
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Example Find the derivative of the function y = sin(tan v/sin z).

We will need multiple applications of the chain rule to do this derivative. Let’s do that first before we take any derivatives.

dy _ 4 [sin(tan vsin z)]

dz ~ dx

:d—[sinu],
:—[sinu]-dl

du dx’
= —|[sinu] d—u d—v
 du dv dx’
g e v
T WY W dw Az

u = tan v/sinx

(chain rule)
u = tanv,v = v/sinx

(chain rule a second time)
u =tanv,v = /w,w =sinx

(chain rule a third time)

All this was just setting up the derivative in a manner that we could find it by using multiple applications of the chain

rule. Now we can take the derivatives.

dy o du o dw
dr " @ dw  da
= %[Sin ul - div[tan vl - %[wl/z] . %[Sin x]

= (cosu) - (sec’v) - (;w1/2> “(cosz)

2

= (cosu) - (sec”v) - (2\1/5) +(cos )

= (cos(tan Vsinz)) - (sec?

cos x cos(tan v/sin x) sec? v/sin x

2v/sinx
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