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SOLUTIONS

1. (a) We use the Product Rule, followed by the Chain Rule:

3" sin(cot(x)) + 2*[sin(cot(z))]’
+ 2% - cos(cot(x)) - [cot(x)]

y =z )
)

= 32” sin(cot(x)) + 2* cos(cot(z)) - [— csc?(x)]
)

= 32% sin(cot(x

= 3% sin(cot(w)) — 2° cos(cot(z)) csc?(z).

(b) We use the Chain Rule twice:

y = 3sin?(cot(z)) - [sin(cot(z)]’
= 3sin*(cot(z)) - cos(cot(x)) - [cot(z)]’
= 3sin*(cot(z)) cos(cot(z)) - [~ csc?(w)]

= —3sin*(cot(x)) cos(cot(x)) csc?(x).

(c) We use the Chain Rule, followed by the Product Rule:

- [2® cot ()]
- ([2%) cot(x) + 2*[cot(z)]')
- (32% cot(x) + 2° - [~ csc?(x)])
- (322 cot(x) — 2° csc?(w))

= 3% cot(x) cos(x® cot(z)) — 2° csc®(z) cos(z® cot(x)).

(d) We use the Product Rule twice:

f'(x) = [2*) In(2) tan(z) + 2*[In(z) tan(z)]’
= 2 In(z) tan(z) + 2*([In(x)] tan(x) + In(x)[tan(x)]’)

= 27 In(z) tan(z) + 2° (1 -tan(x) + In(z) - secQ(x)>

T

= 2z In(z) tan(zx) + z tan(z) + 2° In(x) sec?(z).



(e) We use the Quotient Rule, followed by the Chain Rule:
(€2 — 1) (e® + 1) — (7" — 1)[e5® + 1)
(€5w + 1)2
e’ [br] - (5 + 1) — (€5 — 1) - &5 - [5z]
(e5w + 1)2
7. 5. (57 4+ 1) — (% — 1) -5 .5
(65m + 1)2
55 (€5 41 — 5 4 1)
(5" + 1)2
_ be’ -2
G
o 10e
NGEa

() =

(f) Because the function has the form [f(z)]9*), we need to use logarithmic differentiation:

In(y) = In(x¥7)

= xln(z).
To differentiate the righthand side, we need the Product Rule:
d d
%[m(y)] = E[\/Eln(-f)]
1 d d . 1 d
g = gt + Ve ()]
— 5ot )+ VS
=52 n(x -
_In(z) N 1
ENCIRVE
~In(z) +2
=i
dy In(z) + 2
dx 2\/x
vz In(@) + 2.



[5] 2. We use implicit differentiation, applying the Product Rule to the lefthand side:

%[1’4 cos(y)] = %[560(255) — 8y]

d. 4 d o dy
%[x | cos(y) + =™ - %[cos(y)] = sec(2x) tan(2x) [22] — 8%
42° cos(y) + z* - {— sin(y)%] = sec(2z) tan(2x) - 2 — 8%

8d—y — sin(y)d—y = 2sec(2x) tan(2x) — 423 cos(y)
dx dx
dy

—Z[8 — z*sin(y)] = 2sec(27) tan(2x) — 4z” cos(y)

dy _ 2sec(2x) tan(2x) — 4a° cos(y)
dr 8 — zsin(y) '

[5] 3. Let A(z) = f(z) — g(x) so A(zx + h) = f(x + h) — g(x + h). Then
A(x 4+ h) — A(x)
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