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SOLUTIONS

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

/

Y

cos(x? tan(z)) - [2* tan(x)]’

) -
cos(” tan(z)) - ([2%]'tan(z) + 2*[tan(z)])
) -

= cos(z” tan(x)) - (2z tan(z) + 2% - sec?(x))

= 2 tan(z) cos(2x tan(z)) + 22 sec?(z) cos(z? tan(x)).

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

y = [2%]sin(tan(z)) + 2*[sin(tan(z))]’
= 2w sin(tan(x)) 4+ 2% - cos(tan(x)) - [tan(z)]

= 2w sin(tan(x)) + 2% cos(tan(z)) sec?(z).

(c) We use the Chain Rule twice:

= 2sin(tan(z)) cos(tan(x)) sec?(x).

(d) We use the Quotient Rule, followed by the Chain Rule:
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5] (e) Because the function has the form [f(z)]9®), we need to use logarithmic differentiation:
In(y) = In(aV")
=z In(x).

To differentiate the righthand side, we need the Product Rule:

d d
2 o)) = L (Ve m(a)
1 dy d d
y %[Iz] In(z) + - %[ln(x)]
= %xé ‘In(z) + V- i
_In(z) 1
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[5] (f) We use the Product Rule twice:

f'(x) = [2Y) In(z) cot(x) + z*[In(z) cot ()]
= 42° In(x) cot(z) + z*([In(z)]’ cot(z) + In(z)[cot(z)])

= 42°% In(z) cot(z) + 2* (i -cot(z) + In(x) - [— CSCQ(x)])

= 423 In(z) cot(z) + 2 cot(x) — z* In(z) csc®(x).



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

%[1’3 cos(y)] = %[560(455) — 6y]

d . s d . dy
%[x | cos(y) + z° - %[cos(y)] = sec(4x) tan(4x) [4z] — 6%
37% cos(y) + a° - {— sin(y)%] = sec(4x) tan(4x) - 4 — 6%

6d—y — 28 sin(y)d—y = 4sec(4x) tan(4x) — 322 cos(y)
dx dx
dy

—2[6 — 2®sin(y)] = 4sec(4x) tan(4z) — 3z° cos(y)

dy _ 4sec(4z) tan(4x) — 32 cos(y)
dr 6 — x3 sin(y) '

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

(@) + gla)) = Ax) = lim AT TR = AW@)

h—0 h

o L) gle+ )]~ [F(2) + g(0)]
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) gt b~ f() — gl)
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o[ flet+h) = fl) | glz+h)—g(z)

= jm h + h

_ i @) — f(2) + lim (x+h) — g(z)
h—0 h h—0

= f'(z) + ¢'(2).



