Math 106, Spring 2018
Worksheet 12, Tuesday, April 17th, 2018
Derivatives Compute each of the following derivatives.
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1 1 1 1
1. f/(l') where f(ﬁ) = + + 6\/1117 4 4+

T 1 n D t simplify.
Vinzg Inyz oz €x+ln:c+ln;p o not simplify.
T
First rewrite f(z) = (Inz) "% + (In y/2) ™ + V™% 4 e V7 4 (e 4 Inz) ! +

Inx
Differentiate:
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(Inz)?

(continued)| ... + e~ V® (

d
2. %(sec x)®

Let y = (secz)®
Then Iny = In ((secz)®) = x In(sec x)

Implicitly differentiate

1 1
yfii =z <Secx) secx tanx + In(sec x)(1)

d
Solve d—y =y[ztanz + In(secx)] = ’ (secx)® [xtanz + In(sec )] ‘
x
d
3. d—y, if ye™Y +sin?2 =1Inb5 4 ™.
x

First notice that e™¥ = y, so the equation simplifies to
y? +sin?x =1In5 + %

Implicity differentiate both sides with respect to x

d d
e (y* +sin’z) = i (In5+ ™)
d d
2y% + 2sinz(cosz) = 0 + e <ajdi + y(l))
Distribute

d d
2y% + 2sinz(cos ) = xewyﬁ + ye?



dy

Isolate —=
solate -
d d
2y£ — xexyﬁ = ye™ — 2sinz(cos x)
dy
Factor —
actor —-
ey W _ ey o
(2y — xze™) —= = ye™ — 2sinx(cos )
dx
Solve

dy | ye*™ — 2sinz(cosx)

dx 2y — xe®y
/1 — sec? x
y' where y = ((:Ue)6> Do not simplify the final answer.
rsmne)7

We will attack both sides with natural log, to simplify using logarithmic algebra

1— sec? x
ny—In (vﬂce)

(a:sinx)g
Iny=1In (\/1 —x eseC%) —1In ((zsinx)g)
1 2 6 .
Iny =1In ((1 — a;)2> +Ine* ¥ — ?ln(ajsmx)
Iny =1In <(1 — x)%) +Inesec’s — g (Inz + Insinz)

1 6
Iny = gln(l —x) +sec? x — = (Inzx 4+ Insinz)
Implicitly differentiate

1d 1 1
&ﬁ =5 <1 —a:) (—=1) + 2secz(secztanx) — g (

Solve

@— — ; —|—2seCtham:U—§ l—|— 1 cos T
de Y 2(1—x) 7 \z sinz

Resubstitute

d VI—z e’ 1 6 (1 1
—y: w—eﬁ [— <>+2se02xtan:v—<—|—< - )cosm)]
dx (zsinz)7 2(1 —x) 7\x sin x

*yikes!*



Integration Compute each of the following integrals:

- /(xf—5)(1+\/£) dm:/(x3—5)(1+x%) dx_/x3+x2—5—5x§ i
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= /l'_g t- -5z 3 —br2dr=|-222+h |z| + 5:):_2 t 14 C
x

8

¢ 8
6. ——dr =8
/63 zv/1+Inz A

x3 3
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u =1+1nx
1

du = —dx
T

9 1 9

— du=16\u| =16(V9—V4=16(3—2) =16/
Vu 4

r=e¢> =>u=14+net=14+3=14

r=e =u=14+mlmef=148=9

In2 e?x _ e—2x
7 / 5 dz hint: try a combination of algebra and u-substitution
0

&+ e)

/1n2 o2t _ o2 i /1n2 22 _ o2 J 1 /245 1 d
o (e +eT)2 g €eX 4242 2/, u

1
idu =¥ — e 2y

u =X 42 4e %
du = 2e%* —2¢ 2%y

25
4

—1In4 zlln zlln %
2 4 2 16

=0 su=e"+2+e"=1+2+1=4
r=In2 Su=eM2 42422 () L9 W27 g4 =22

z 2
8. /6 sec”(2x) d —
o 1+ tan(2z)

= %ln(l +V/3)

1

2

u =1+ tan(2x)
du = 2sec?(2z)dx

1
§du = sec?(2x)dx

1+v3 1 1
/ — du = fln|u|%+‘/§:
1 u 2

(ln(l ++3) —In 1)

N

r=0 =u=14tan0=140=1

x:% :uzl—i—tan(%):l—i—\/g
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5 sinz 2 2
9. oz dx = — du = e du—e "
o0 Cos®x eSecr 1 e 1

1

(&

u =Ssecx

1 sinx sinx
du =secxtanx = ( ) ( )da:: <2> dzx
CcoS T CcoS T cos?x

= u=sec0=1

=0

T N (71’) 1 1 9

= — u=sec|—)= = =
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10. Find the equation of the tangent line to

y = In(1 + cosz) — ecos(In(1 + x)) + e t0+2) 4 (gin z)ecs?

at the point where the z-coordinate is 0.

First find the y-coordinate

y = In(1 4+ cos0) — ecos(In(1 4 0)) + 040 4 (sin 0)eo0s0
=1In(1+1) — ecos(In(1)) 4 M) 4 (0)e! =1In2 — ecos(0) + €0 +0
=In2—-e(l)+e=mn2—-—e+e=1n2

Second compute

1 1 1
r— = (i in(ln(1 - 1+ln(z+1) [ -
y 1+cosx( sinx) + esin(In( +x))<1+x>+e po
(continued)...  +sinze®®*(—sinx) + e“*? cosx
1 1 1

"0) = —— (—sin0 in(In(1 + 0 - 1+In(04+1) { _+
' (0) 1+cos()( sin0) + esin(In(1 + ))<1+0>+e 01
(continued)...  + sin0e®5%(—sin0) + e“*%cos0 = 0+ 0+ e(1) + e(1) = 2e

using Point-Slope form

y—1n2=2¢e(x —0)

Finally, y =

’ Turn in your own solutions.




