Math 111, Section 01, Fall 2014

Worksheet 5, Tuesday, October 7, 2014
Answer Key

1. Compute the derivative of each of the following functions. For these problems, you do
not need to simplify your derivative.
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(c) y= ;jzfgi
J - 2 122__32 ((5 - 3x)(2(55€)_—3;332 + 5)(—3))

(d) H(0) = sec?(cosh)
H'(0) = |2sec(cos #)(sec(cos #) tan(cos f))(— sin 0)

2. Compute each of the following derivatives. Simplify.

1
(a) f’ <\/§), where f(x) = — g Be careful with all the squares.

Rewrite f(z) = @ _ (tan(x2))_1
Then f'(z) = (-1) (tan(gc?))ﬂ sec?(z?)(2z) = _;2 sec?(2?)(21)

(tan(z?))



:_wl@)? 2 (2(y3)) =55

(b) ¢" <%>, where g(z) = %. Hint: Simplify ¢'(x) before C;)mputing g"(x).
Then compute the second derivative and evaluate ¢"(x) at © = —
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(14 sinx)(—sinx) — cos z(cos x)

First ¢'(z) =
irst g'() (14 sinx)?

_ —sinz —sin’z —cos’z  —sinz — (sin®z + cos’ z)

B (14 sinx)? B (14 sinx)?
—sinz —1 —(sinz +1) -1 .

= = = = — 1
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Next, ¢’ (z) = —(=1)(1 +sinz) *(cosz) = %
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3. Use (quick) differentiation rules (like we did in class) to show that . tanz = sec’ x.
x

d ; d sinr  coszcosx —sinx(—sinx) cos’x +sin®x
—tanx = — = =
dx dx cosx cos? cos?

d
4. Use (quick) differentiation rules (like we did in class) to show that 7 SeCT = secs tan z.
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d 1 d sin x

—secy = — = —

dx drcosx dx

(cosz)™' = —(cosx) " ?(—sinz) =

cos? x
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1 sin x
= = secx tanx.
cos T cos T

OR you can use the Quotient Rule

(cos)(0) = 1(~sinz) _ sinz :< 1 )(sm

COS ™ COS ™

— SecC T =

=secrtanx
dx cos? cos? x )

. Let W(x) = cos*(2x) + tan(2z) + 3secx. Compute W’ <%> Simplify your answer
completely.

W'(z) = 2 cos(2z)(—sin(2z))(2) + sec?(2x)(2) 4+ 3 sec x tan x
= —4 cos(2x) sin(2z) + 2sec?(2z) + 3secr tanz

0 (5) = (2 (7) o (7)) 20 (2 () 5 () )
e (7 () 200 () e (7)o )
~1(3) (%) e (H) ()

= —V3+8+2=[10—-+/3|

. For each function below, find the equation of the tangent line to the curve f(z) at the
given x-coordinate.

(a) f(x) =sinz at x =0. (We did this in class.)

First, f'(z) = cosx. Next f'(0) = cos0 = 1.
The point is given by (0, £(0)) = (0,sin0) = (0,0).
Using point-slope form, we get

y—0=1z—-0)or[y=2]

(b) f(x) =cosz atx:%

First, f’(z) = —sinz. Next f’ <%> = —sin (%) = —1.

The point is given by <%,f (g)) = <%7 <_

Using point-slope form, we get
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(¢) f(z) =tanx atx:g.
1 1
First, f'(z) = sec?z. Next f' (=) = sec? (=) = - —4
irst, f'(z) =sec®x exf<3> sec <3> COSQ<Z) (1)2
2

The point is given by <%, f (g)) = <§, \/§)
Using point-slope form, we get

4
y—\/§:4<x—g) or y:4x—§+\/§

. Simplify the expression 6(z 4+ 1)?(1 — 2z)* + (z + 1)*4(1 — 22)*(—2). Hint: Common

factors.
=2(x 4+ 1)%(1 — 22)3[3(1 — 22) — 4(z + 1)] = 2(z + 1)*(1 — 22)3[3 — 6z — 4o — 4]
=[2(z + 1)*(1 — 22)*[—10x — 1]

. For later purposes we need to practice solving.

(a) Consider the equation z? + 2zyy’ = 3y — Ty’. Solve for 3.
2uyy’ + Ty =3y — a®
v 2wy +7) = 3y — 2*
3y — x?
20y + 7

/

y:

(b) Consider the equation 3y2d—y —5ady = da + 7@. Solve for @
dz dz dx
dy _dy

32—~ — 7= =4z + 5a?
yd:v dx T Ty
d

£(3y2—7) = 4z + 5%y

4 + 53y

dy
Finally, & —
MY dr T | 32— 7




9. Find all z-coordinates at which the graphs of the following functions have horizontal
tangent lines. Please simplify your derivatives first. Why? You practiced doing that
in #7 above.

(a)

f(x) = (7w — 3)}(5x + 2)°

f'(z) = (Tz = 3)16(5z + 2)°(5) + (5z + 2)°4(Tx — 3)*(7)
= (T2 — 3)32(5bx + 2)5 ((7Tx — 3)(15) + (5z + 2)(14))
= (7Tz — 3)32(5x + 2)° (1052 — 45 + 70z + 28)
= (72 — 3)32(5z + 2)° (1752 — 17) £ 0
For a product of several terms to equal 0, then any of the terms could be equal
to 0. Therefore,
7x—3=0 OR bx+2=0 OR 172—-17=0
Finally, solving each equation
3 2 17

w(t) =t*(1 —t)°

w'(t) = t26(1 — ¢)°(—1) + (1 — t)5(2¢)
=2t(1 —t)°(=3t + (1 — t))

=2t(1—t)°(—4t+1) =0
That impliest=0 OR 1—¢t=0 OR —4t+1=0

sothat OR OR t:z_l




