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SOLUTIONS

3] 1. (a) We use the Quotient Rule:

dy _ [e?]'[sin(z) — 7] — e*[sin(x) — 7]
dx [sin(x) — m4]2

4

e*[sin(x) — 7] — e* cos(x)
[sin(x) — m4]?

_ e"sin(z) — w'e” — e” cos(x)

[sin(z) — 74]?

2] (b) We simply rewrite:

= cos(x)

so that, clearly,
f'(z) = —sin(z).
Note that we could use the Quotient Rule to obtain:

[sin(z))’ tan(z) — sin(z)[tan(z)]’  cos(z) tan(x) — sin(z) sec?(x)

HOR

[tan(z)]? B tan?(x)
_ sin(z) — sin(x) sec?(z) _ ~ —sin(z)[sec?(x) — 1]
tan?(x) tan?(z)
_ —sin(z)tan®*(z) in(s
B tan? () B (@),

using the identity tan?(z) + 1 = sec?(z), but obviously this is a much more onerous
approach.

4] (c) We use the Product Rule twice:

G190 = g [Vi] ¢ costt) + Vgl cos()

= %téet cos(t) + V't (i[et] cos(t) +e %[cos(t)])

_ efeos(t)

v

_ efcos(t) ‘ _ it sin
= + V/tel cos(t) — V1 (1).

+ Vt[e! cos(t) — e sin(t)]




4] (d) We use the Quotient Rule, followed by the Product Rule:

[z cot(z)]/ (2% + 1) — z cot(z)[z* + 1]

f'w) = (24 1)2
_ ([2] cot(x) + z[cot(z)]") (2 + 1) — 22 cot(x)
(22 + 1)
_ [cot (@) — zesc?(z)](z? + 1) — 222 cot(x)
(22 +1)2

_ cot(x) — x? cot(x) — 2% csc?(x) — z esc?(x)
1 1P

[7] 2. First note that

f'(z) = [sec(x)] tan(x) + sec(z)[tan(z)]
= sec(x) tan®(x) + sec®(z)

7(5) e ) () 2 3
=2 (\/5)2 + 23
= 14.

Hence the slope of the tangent line is ms = 14 and the slope of the normal line is my = —ﬁ.

Furthermore, the point on the curve at which 2 = % has y-coordinate

()= (§) =2

Therefore the tangent line has an equation of the form

y—2\/§:14<x—z>

3
14
y= 14z + 2v/3 — 37T.
The normal line has an equation of the form
1 s
avi-—ke-3)
y-2V3=—g 3
1
y=——x+2v3 +—.
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