Math 241 Worksheet 4 February 1

1. Find the following derivatives for the function f(x) = (z? — 2x)3.

(a) f'(x)

Using chain rule, we get f'(z) = 3(z* — 22)*(2x — 2).

(b) f"(z)

Using product rule and then chain rule,
f'(z) = 3(x® — 2x)% - 2+ 3(2)(z* — 2z) (22 — 2)(2z — 2)
Simplifying, we have

f'(z) = 6(z* — 27)? + 6(z* — 2z)(2z — 2)°

(d) f"(0)

f(0) =3-0*+6(0)(—2)* =0

2. Find the following derivatives for the function f(x) = 3sin(z)

(a) f'(x)

f'(z) = 3cos(x)

(b) ()

f"(z) = —3sin(x)
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(c) fOV(x)

Notice that f1V(z) = f&(x) = —3 cos(z)

(d) fE ()

fO(z) = f(x) = 3sin(z)

3. Find the derivatives of the following functions.
(a) f(z)= \/cos(2x) + sin(2x)

Let’s write f as the composition of 3 functions.

f(x) = g(h(k(z)))

g(z) =V
h(x) = cos(x) + sin(x)
k(x) =2z

By chain rule, we know that

T (k(2)) - K ()

- (—sin(2z) + cos(2x)) - 2

|| = ~—

N 24/cos(2z) + sin(2x)
_ cos(2x) — sin(2x)
\/cos(2z) + sin(2x)

o1 \3
(b) G(x) = (233;2—11)

G(z) = (f o g)(x) where f(z) = 2* and g(z) = 25=%. We can use chain
rule to find G'(z).

C'z) = 3 ( 3z —1 >2. ((m? ~1)(3)— 3z — 1)(493))

222 — 1 (222 — 1)2
(31 ? (—62% -3+ 4
S T\222 -1 (222 — 1)2
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(c) y=2a"?

sec(x)

d
R sec(w) + z7°

t
o sec(z) tan x

4. For two functlon f,g we have the following values. Find the derivatives

z | f(z) \f’ L g(2) | g x)\
311 7

21 5 1

5] 2 4

(a) (fog)'(5)

.

(b) (f9)(5)
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5. Find the equation of the tangent line to the curve y = (1 + 2?)sin(2x) at the point
(0,1)

Z—i = (27)sin(2z) + (1 + 2?) cos(2x) - 2

= (2z) sin(2x) + 2(1 + 2*) cos(2z)

At (0,1) % =0-142-1-1=2, and this is the slope of the tangent line. Notice
that (0, 1) is the y-intercept, so the equation of the tangent line to the curve y
at (0,1) is

y=2x+1
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6. Find the following limit.

. sin(z — 3)
lim —————
e—3 12 — 4o + 3

First, notice that lim S2@=3) — Jipy 0@ We wish to use the fact that
p3 T2—4T+3 3 (@=3)(z—1)

lim x — Ofracsin(x)r = 1. Let w =2 —3. Thenz — 1 =w+ 2 and as © — 3,
w — 0.

lim sin(x — 3) — lim sin(w)
23 (r —3)(x—1) w-0w(w+ 2)

sin(w)

= lim dw + 2
w—0 w
TN 1C) T
w—0 w w—0
9 lim sin(w)
w—0 w
=2.1=2

7. Find % for the curve y* + (z — 2)? = 20 at the point (4, —4)

d . , . d
£ —92)2 = 20
@27 = 2
dy
20— +2(x —2)(1) =0
v 4 2z —2)(1)
dy
20— = —2(x—2
v (z—2)
dy  —2(z—2)
dr 2y
(@2
Y
_Q—x
Yy
At point (4,—4)3—%:2_;5:%.
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