EXAM 3

BLAKE FARMAN

Lafayette College

Answer the questions below and submit them through Moodle before time
expires.
It is advised, although not required, that you check your answers. All
supporting work is required. Unsupported or otherwise mysterious answers
will not receive credit.

Name: 50 \ 5.8 I'D\(\‘&

Date: May 3, 2020.
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F1GURE 1. The graph of f.

1. Use Figure 1 to answer the following questions.
a. State all values a for which lim,_,, f(z) does not exist. Justify your answers.
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b. State all values a for which f is discontinuous. Use the definition of continuity to
justify your answers.
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1. Use the limit definition

to compute the derivative of

f'(x) =
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DERIVATIVE RULES

1. Consider the following differentiable functions, f and g, satisfying
e f(3)=—1and f'(3) =2,
e g(3) =1and ¢'(3) = 3.

Compute the line tangent to the function

h(z) = f(x) +a* — g(2)
at r = 3.

4(3)- {/3)+3’*j/3)
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Assume that f is a differentiable function satisfying

/()2 0 r(2)-

Use this function to compute ¢'(7/2) and h'(7/2) below.
) = cos(z) f(x)
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CHAIN RULE

1. Assume that f is a differentiable function satisfying f'(3) = 4, f(3) = 2, and let

g9(x) = /() + 2. Compute ¢'(3).
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2 {];bl(ﬁnz
_ A6
2 itlx)+z




EXAM 3 7

IMPLICIT DIFFERENTIATION AND RELATED RATES

1. If a snowball melts so that its surface area, S = 4mr?, decreases at a rate of 1 cm?/min,
find the rate at which the diameter decreases when the diameter is 10 cm.
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DERIVATIVES AND SHAPE

Use the function
f(z) = —22° + 122 — 18z + 4
to answer the following questions.

1. Find the intervals where the function is increasing and decreasing. Write NONE if
not applicable.

Increasing: [// 3,)
Decreasing: G 90) | ) Y ( 5 /90)

{(0)= -2+ R 135 11
{169 =6 12he- 18 = bl 1 3)L0x00c3)
.

2. State the local maximum and local minimum value(s). Write NONE if not applicable.

(3,)
(1 -4)

Local maximum value(s):

Local minimum value(s):

{(3)=-2(5) t R(3) - 15(3) 14 (V=241 167

: - [
:ﬁﬂb+n-6)+4 =-50+b

= 4
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3. Find the intervals on which the function is concave up and concave down. State the
inflection points. Write NONE if not applicable.

Concave Up: {‘ %, 2)
Concave Down: (2; 00)
Inflection Points: / 2/ lé)

1) - Rt 24 =~ 120x-2) ?{z) = -2(8) +1(4) - 1%(2) 14

,l = q(-%+/2-9) 1
4= { 10 <y (=11 4m)= )=l




10 EXAM 3

ASYMPTOTES

—_
e}

— N W ke Ot O 1 0o ©

K/ :

—10-9 —8 -7 —G 5 —4 G

1 234567 8 910

F1GURE 2. The graph of f

Use Figure 2 to answer the following questions.

1. List any vertical asymptotes of the function f. Justify your answers using limits.

i
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2. List any horizontal asymptotes of the function f. Justify your answers using limits.
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CURVE SKETCHING

1. You are given the following information about a function, f:

e z-intercept(s): (1,0), e decreasing: (—o0,0) U (2, 00),
e y-intercept: None, e concave up: (3,00),

e asymptotes: x =0 and y = 0, e concave down: (—o0,3), and
e critical point(s): (2,9/4), o f(3)=2.

e increasing: (0,2),

Use this information to sketch the curve. From left to right, the points (1,0), (2,9/4),
and (3,2)have been plotted for you.
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CLOSED INTERVAL METHOD AND OPTIMIZATION

F1GURE 3. The graph of f

1. Use Figure 3 to find the absolute maximum and minimum values of f on the interval
[—4,6]. List your solutions as an (z,y) pair.

Moimum: 4] arel <Z, 1)
Miniwum (6, =6)
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2. Karen runs the ACME Widget Company, which sells Widgets for $21 each. Karen
observes that she can model the cost of manufacturing x thousand Widgets each month
by the function

1
C(z) = §x3 — 22% 4+ 100

in thousands of dollars.
Knowing that the profit from selling  thousand Widgets is given by

P(z) =21z — C(x)

and having taken Math 161, Karen decides that she can maximize her profits by mini-
mizing the costs. She observes that for x > 0

C'lz)=2—dr=x(x—4)=0 < =4

so she concludes that she should manufacture 4,000 widgets per month.

Six months later, having sold every Widget manufactured, Karen has lost $32,000.
What was her mistake? How many Widgets should she have chosen to produce each
month?
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INTEGRATION
1. Use Right Endpoints and the formulas

" nn+1 "L, nn+1)@2n+1 n,3 n(n+1)\"
Z_(;) Z@=(+)( +1) N <(+))

i=1 i=1 6
to compute the definite integral

"t 3

4, 3,

'%'} n 7 30
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FUNDAMENTAL THEOREM OF CALCULUS

1. Consider the function F'(z) in Figure 4.
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FIGURE 4. The graph of y = F(x)

Assume that f is a continuous function such that f(x) = F’(x). Compute

/02 (@) da
[l = Ho-Fe) =04

2. Assume that f'(z) = 32% + 22+ 1 and f(2) = 15. Find f(x

i f{ Wy = 5fo@<+2fo)<+ fdx
= 2(4),¢ 42014 X AC
= XA
g(z):l5:€/+¥+z+c: e =% C= 1

{(X) = X+ X+ | \
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SUBSTITUTION

1. Evaluate the indefinite integral
/ 2sin(x) cos(x) dz.
= Sifl(%)

du = cosly) Jasiblestldy - Zf i = 2(3)4¢ = uc - sin(x)tc
or
Y= eoSlyld )
ﬁ:(iasi,\(y)&f( IZS" as = quda = Z( tC ’

oL str'n( )cosMO@( = f sfa/Zx)Jx
U= 222)( ek fs:n[ZXMX fZSm[u)o[u ZC"S(UHC ‘1 2(05{2)‘ }

2. Assume that f is a differentiable function such that f(0) = 0 and f(1) = 7/2. Evaluate

the definite integral
1
/ f/(z)sin (2f(z)) dz
0

’Z%l) ()= 24b) = 200 =0
du = 24'0) WA - )= 240)- ():
= 5 du= JlIK

Jgtrslginds = ] [lalh) - % osof]

= /{/ fms [7) - Cas(OE
-3[-]- 32~



