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SOLUTIONS

3] 1. (a) We use the Chain Rule, followed by the Product Rule:
() = cos(t’e’) - [t°€']’
= cos(t’e") - [(£°)'e" + (¢')'t"]
= cos(t®e") - [3t%e" + 3¢
)

t2(t + 3)e’ cos(t3e").

4] (b) Because this function is in the form [f()]9®*), we must use logarithmic differentiation:
In(y) = In ([sin(z)]*=®)
= cos(z) In(sin(z))

d d .
%[ln(y)] - %[cos(x) In(sin(z))]
1 dy——sinx n(sin(x L — |sin(x)| - cos(x
b (z) In( ())+Sin($) —[sin(@)] - cos(z)
1

= —sin(z) In(sin(z)) + —

= —sin(z) In(sin(z)) 4 cos(z) cot(z)

Zi y[cos(z) cot(x) — sin(x) In(sin(x))]
= [sin(z)]°*® [cos(x) cot(x) — sin(z) In(sin(x))].
3] (c) First we simplify the function:

f(z) = In(ztan”(3z)) — In(Va2 + 1)
= In(z) + In(tan”(3z)) — In(V22 + 1)

= In(z) + 7In(tan(3z)) — %111(372 +1).

Now we differentiate:

1
(z) = - tan(3 S S S 1
f(z) T tan(3x) [tan(3z) 3 zt+1 [»"+1]
1 1 1
=—+7 3sec?(3 - =2
x N tan(z) sec”(32) 3 z2r1 7
1 21sec?(3x) 21




[5] 2. Differentiating both sides of the equation with respect to =, we have

d . 4 31 _ d 2
dy 5 dy
423 4 8(3y? 8(2 Y —
$+(y)dx (x)y+wdx
24y2@ — 8x2d—y = 16xy — 42°
dx dx

d
d_y(24y2 — 82%) = 16zy — 427
x

dy  16xy — 4a3

de ~ 24y? — 8x2
Ay — 3
© 6y?2 — 222

Thus the slope of the tangent line at the point (3, 3) is

Ne}

dy 4B3)(5) -3 -9

de 6 (3)"-2(3) -3

The equation of the tangent line, then, is

[5] 3. We have

ln( St
(20 + 7)) — In(a”sin’(x)

In((22 + 7)) + In(e”) — In(2”) — In(sin’(z))
=3In(2z 4+ 7) + =z — 9In(x) — 2In(sin(z)).



Now we can differentiate both sides with respect to x and obtain

n(y)] = [3In(2z + 7) +  — 91In(x) — 2In(sin(z))]

5;/:3- 2x1+7.[2x+7]/+1—9é—2. Sml(x) [sin(z)]
=3- 2xl+7.2+1_§_2'sin1(x) - cos(x)
- Qxi_7+1—§—200t(x)
v =y {2xi7+1—§—200t(a:)}
— (i§5n521€$ [2;:_7 +1— z — 2(:01;(:!:)} :



