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SECTION 3.7 Math 1000 Worksheet FaLr 2024

SOLUTIONS

1. We compute each derivative in turn:

()
(z)

(2%)e” + (e*) z® = 2xe” + 2"

[(22)'e” + (€7)'(22)] + [(2*)'e” + (") 2”]

[2€" + 2z€"] + [2we” + z?e”] = 2€” + dxe” + x%e”

f(x) = 2(e") + [(4a)'e” + () (4x)] + [(2%)e” + (e7)'2”]
= 2€” + [4e” + 4xe”] + [2ze” 4 x2e”

f
f

= 6e” + 6xe” + z%e”.
2. We have
f'(z) = (z) sin(x) + [sin(z))z = (1) sin(z) + cos(x)x = sin(z) + x cos(x)
f"(x) = [sin(z)] + (x) cos(x) 4 [cos(x)]'z = cos(x) + (1) cos(z) + [— sin(x)]x
= 2cos(z) — wsin(x)
" (x) = [2cos(x)]" — (z) sin(z) — [sin(z)]'z = —2sin(z) — (1) sin(x) — cos(z)x
= —3sin(z) — z cos(x)
fW(x) = [=3sin(x)]’ — (z) cos(x) — z[cos(z)]
= —3cos(z) — (1) cos(x) — x[—sin(x)] = —4 cos(z) + x sin(z).

3. We use the Chain Rule to obtain the first derivative:
y = sec(z?) - (2%) = 2wsec?(x?).
Next we need to use both the Chain Rule and the Product Rule to find the second derivative:

y' = (2z) sec?(2?) + [sec?(2?)]'(27)
= 2sec?(x?) + 2sec(x?) - [sec(z?)] (22)
(%) ) - sec(z?) tan(z?) - (2°)'(22)
= 2sec?(2?) + 2sec(z?) - sec(x?) tan(2?) - (22)(27)
ec”(z%) (

2

= 2sec?(2?) + 2sec(z?

7?) + 82% sec?(z?) tan(z?).



4. We begin by finding the first derivative:

L) = a2 4 sinfy)
Z—z =2r + cos(y)j—z
% - cos(y)g—i =2z
%[1 —cos(y)] =2z
dy 2x

dr  1-— cos(y)
: : : o : dy :
We differentiate again, substituting the expression for T where possible:
x

Py d { 2 }

d? " dr |1 cos(y)
_ 2[1 — cos(y)] — 2z sin(y)%
[1 — cos(y)]?
B 2 — 2cos(y) — 2z sin(y) - #xs(y)
[1 — cos(y)?
_ 2[1 — cos(y)|* — 42*sin(y)
[1 — cos(y)]?

_ 2—4cos(y) + 2 cos?(y) — 4x? sin(y)
[1 = cos(y)]? '

5. We differentiate implicitly to find the first derivative:
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Differentiating implicitly a second time gives us
fy_ L2y (Aol () (2o
dx? 2 \x 22 5 3

1
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But remember that \/z + ,/y = 2, so this becomes

d?y 2 _a
-— = =T 2.
dx? 21‘%
6. We have
(49t — 10)'(t + 10) — (¢ + 10)'(49t — 10)
t)y=45(t) =
vlt) = 5(0) (t+ 10)2
~ (49)(t +10) — (1)(49t —10) 500 500
B (t + 10)2 C(t+10)2 #2420t + 100
oft) = $(1) = (500)"(#? + 20t + 100) — (£2 4 20t + 100)’(500)
B B (t2 + 20t + 100)2
0= (2t +20)(500)  —1000(t +10) 1000
(2420t 41002 (t4+10)* (¢t +10)3
Therefore,
500 —1000

v(0) = 100 = 5 and a(0)= 1000 — —1.

Hence the puppy’s initial velocity is 5 em/sec and its initial acceleration is —1 cm/sec?.



