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1. (a) We use the Chain Rule twice:

y/ — 4tan3(e””) X [tan(ex)]'
= 4tan3(e$) . seC2(€x) -[e”]

.e

= 4tan®(e”) - sec?(e

= 4e” tan®(e”) sec?(e”).

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

y = [2*) tan(e®) 4 z*[tan(e”)]

= 42° tan(e®) 2

T

- sec (e

+at - sec®(e”) - [e"]
= 42* tan(e”) + 2 - sec*(e”) - €”

= 423 tan(e®) + z*e” sec?(e”).

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

y/ — SeCQ<I4€I) A [1346‘70]/
= sec?(z'e”) - ([x]e” + z*[e*])
= sec?(z'e”) - (423" + x'e”)

= 4ze” sec?(x'e”) + zte” sec?(zte”).

(d) We use the Product Rule twice:

f'(x)

= [27 77" sec(x) + 2~ [7" sec(x)]
= T2 87" sec(z) + 2~ "([7*] sec(x) + T*[sec(z)]")
= T2 87" sec(z) + 27 (7% In(7) sec(x) + 7% sec(z) tan(x))

= T2 87" sec(z) + 277 7% In(7) sec(x) 4+ x7 7% sec(z) tan(x).



5] (e) We use the Quotient Rule, followed by the Chain Rule:
[sin(5x)] [sin(5x) 4+ 1] — sin(5x)[sin(5x) + 1}’
[sin(bx) + 1]2

cos(5x) - [5z]'[sin(5x) + 1] — sin(5x) cos(bx) - [Bx]
[sin(bz) + 1]?

~ cos(bx) - 5 - [sin(5x) + 1] — sin(5x) cos(5x) - 5
[sin(bz) + 1]2

5 sin(5x) cos(5x) + 5 cos(bz) — Hsin(5x) cos(5x)

[sin(5x) + 1]2

f'(x) =

~ 5cos(5z)
~ [sin(5x) + 1]2°

[5] (f) We use the Quotient Rule, followed by the Product Rule:
, |wcos(x)](2® — 4) — x cos(x)[x? — 4]
T (a2 47
([z] cos(x) + x[cos(x)])(z* — 4) — z cos(x) - 2x
(@ -7
(1-cos(x) — zsin(z))(z? — 4) — 222 cos(x)
(@ 7
(cos(z) — wsin(z))(x? — 4) — 222 cos(x)
@ - a7

Optionally, we could further write

. 2%cos(z) — 3 sin(x) — 4 cos(x) + 4x sin(x) — 222 cos(x)

ho (a7 — 47

3 2

sin(x) — 4 cos(z) — x* cos(x)
(=3P |

_ Axsin(z) -2




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

d d
%y = - [60 + 2]
dio 35, 3 d. 3 dy
— P =6+2-2
y [2°]y° + dx[y] +2-2
d
322% + 2 - 32 — 64 2%
dx dx
dy dy
3 3,2 277 _ 6 2 3
dx dx 6 =327y
d
L (sa'y? = 2) = 6 - 327y’
dy 6 — 323
de  3x3y® —2

[5] 3. We have

sin(xz + h) — sin(z)

[sin(2)]" = lim -
— lm [sin(x) cos(h) + cos(z) sin(h)] — sin(z)
h—0 h
— lim sin(z) cos(h) — sin(x) . cos(z)sin(h)
h—0 h h—0 h
= sin(z) lim M + cos(z) lim M

h—0 h h—0
= sin(x) - 0 4 cos(x) - 1

= cos(z).



