11.

Long answer questions

For each long answer problem, you must give a full explanation and justification of your
answer to receive credit. A list of computations is not sufficient to gain credit!

— 10
(15 points) Let f(z) = i X Find f'(z) and f”(z). Then find all the points where
I‘ —

f'(x) = f"(z). Remember you must justify your answers to receive credit. Solution:

First, we find f’(x) using differentiation rules:

B d z—10
Cdxx—15

d
@f (z)
By the quotient rule this is

(i (x = 10)(@ = 5) = (x = 10) F(x — 5)
(z —5) |

Since, by the power and sum rules, %(m —10) = %(x —5) = 1, this simplifies to

e—5)—(¢—10)1 o—-5-x+10 5
(z —5) - (@=52 (x5

Second, we'll find f”(z) using differentiation rules. While we could use the quotient rule
again, we’ll instead write f'(z) = 5(z — 5)72 and use the constant multiple, power, and
chain rules to find,

—10

f"(x) =5(-2)(z —5)> "1 =-10(x —5)* = G oar

To find the values of x where f'(x) = f”(x), we set the two equal and algebraically
simplify:
) —10
(e =52 (¢ -5
5(z —5) = —10 (multiply both sides by (z — 5)?)
or =—10+25=15
=3

To find the y value associated to this point, we use the definition of f,
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I8 =35 ===

Y

so the only point where the two are equal is (3, %)



12. (10 points} Compute the second derivatives of each of the following functions:

(a) f(z) = sin(e®).
(b) A(z) = (1+22%)%.

Remember you must justify your answers to receive credit.
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13. {20 points) Let ¢(y) = my-—é- Remember you must justify your answers to receive credit.
y fa—

a) What is the domain of g(y)?
Lmee  diviaten by 0 b et ollwed,
+he %JMU\‘TEVL Q) p not Aokmacﬁ whem Y -3:=0,
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or im uterxval notedTen
(~e0,3) v (3,)
b) Where is ¢ continuous? Classify any discontinuities you find.
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(This problem is continued on the next page.)
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¢) What is the derivative of g(y)?
We  apply the gustint ule
L(8-3)- % (4-3)
(4-3)

:1-L‘3~3)—- 44
(4-3)"

3

- — —

($-3)*.

d) Find the equation of the tangent line to z = g(y) at the point where y = 4 and
z=4.

w
The alge’of the dmgpd Lo ot 4o4 & 16
T Wz 5’(4‘)-"—‘ "L43_5)=. = -3,

b e it sl e e <ot

a bmt, with e Aiaem ta«lwk (4, 4), we

ma%ummdgtﬂﬂwwm

g 2-4:--3(4y-4)

K oblernative  pellion . The alepe- inderceph o gives
29 -39 b duletitted dog  2o4, we gt

4=-34+b, or b= 4x12=\b

Tm.,,bwe, *h%mw»ﬁ &W bt 10

® 2--39Mb,



14. (15 points) Let h(s) = cos(s) + s* — 3s* + 5. Remember you must justify your answers
to receive credit.

a) State the definitions of even and odd for functions.
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b) Find /(s).
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(This problem is continued on the next page.)
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c) Is h(s) even, odd, both, or neither? Is h'(s) even, odd, both, or neither?
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15. (10 points) Let
f(z) = 2® — 62% — 15z + 128,

Find all the points on the graph y = f(z) where the tangent line is horizontal. Remember

z - . . .
you must justify your answers to receive credit.
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16. (10 points) Let h(z) be defined by
hz) — z? sin(ﬁﬂ) T #0,
c x=10,

where c is a constant. For which value of ¢ is h(z) continuous at z = 07 Hint: Recall
that —1 < sin(z) < 1 for all 2. Remember you must justify your answers to receive credit.
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