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SECTION 3.1 Math 1000 Worksheet FaLL 2022

SOLUTIONS

Rewrite: f(x) = ee”

d
Differentiate: f'(z) = e*—[e*
ifferentiate: f'(z) =e oole
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—= = (2z%) tan(z) + [tan(z))'(22*) = 82 tan(x) + 22 sec?(x)

g (0) = [sin()] tan() + [tan(6)] sin(d) = cos(f) tan(d) + sec*(6) sin(#)
Rewrite: f(t) =t " csc(t)
Differentiate: f'(t) = (') esc(t) + [csc( )t
= —t 2 csc(t) — t7ese(t) cot(t)
csc(t) + tesc(t) cot(t)
12
[1 —sec(z)][1 + sec(x)] — [1 + sec(x)]'[1 — sec(x)]
[1+ sec(x)]?
—sec(x) tan(x)[1 + sec(z)] — sec(z) tan(z)[1 — sec(z)]
[1+ sec(x)]?

() =

—2sec(x) tan(x)
[1+ sec(x)]?

j—i (z%e®) cot(x) + [cot(z))ze” = [(2°)e” + (e¥)'z”] cot(x) — csc?(x)x’e”
= (32%€® + 23e”) cot(z) — z°e” csc?(z)

First we use the Quotient Rule:
(we”)' (V& —3) — (Vo — 3)'(ze”)
(Vi3 |

Next we use the Product Rule to evaluate the first derivative in the numerator:

() = [(z)e® + (e*)x) (VT —3) — %x*%a:ex _ (e® + ze®)(v/T — 3) — %x‘%xem‘

f'(x) =

(Vo —3)? (Vo —3)?



2. Differentiating, we have

f'(x) = 2sec?(x) — \/écos(:p)

mr = f <£> = 2sec? <%) — /2 cos (%) =2 (\/§>2 —V2 (g) = 3.

So then, using point-slope form, the equation of the tangent line is
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The slope of the normal line must be
1
my = —g
and hence its equation is
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3. Much like the proof that di[sec(x)] = sec(x) tan(x), we write
T

d d 1 4] sin(z) — Lsin(z)](1)
%[cscm]:%[ }

sin(x) sin?(z)
_ (0) sin(z) — [cos(x)](1) _ cos(z) _ I cos(z)
sin?(z) sin?(z) sin(z) sin(z)

= — csc(x) cot(z).

4. Following the proof that %[COt(I)] = —csc?(z), we have
d ()] = d [sin(z) _ L [sin(z)] cos(z) — L[cos(z)] sin(z)
dx [tan(z)] dx [cos(x)} cos?(x)

_cos’(z) fsin’(x) 1 sec?(x
= COS2(.T> - COSQ(.I) - ( )




