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1. Determine the value(s) of ¢ that satisfies the conclusion of the Mean Value Theorem for the

given function on the interval. N _
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2. Let f(x) (a — 2) =, Show there is no value of ¢ in (1.4) such il -1
Does this contradict the Mean Value Theorem?
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3. A few understanding questions:

(a) What does an increasing function look like? What does a decreasing function look like?

L_/\/—\/

(b) What does it mean for a function to e increasing/decreasing?
SI opes fnsi\ﬁv% Slopes are A?—};M

(¢) How do we determine when a functiofi is increasing/decreasing?

Y60 >0 {) ‘v <O

(d) What does a,concave up function look like? What does a concave down function look

TN

(e) What does it mean for a function to|be concave up/down?

S/oF; are Lccom;nj Slq/yé ane ‘L;QQM;,:’
Mene siFive nere regative

(Blfu.s are’ Tncreasim) (Slofas are D-uwiuj)

(f) How do we determine when a functipn is concave up/down?

—?’(x) are Mﬁ—\j

S;”(x) >0 gﬂ(x) <D
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4. Consider the graph of f(x) below. Assume each label corresponds with an x—value

is, the point labeled a means @ = a.

(a) Determine the critical mambers of f(x), that, is where f'() DNE or f'(x) = 0.
/ . ’

(b) Determine the intervals where f(x) is increasing/decreasing.
b Termsiy 1620 D), (w9, (2,59
feo Decnensing - Q’l ?) / (j: 'L)

(¢) Determine the location of any local extrema of f(x).

Leenl Maximun ¢ @ X=b’ X__j

Local Minimun: @ X=e, x=(
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5. Consider the graph of f(x) below. Assume each label corresponds with an x—wvalue. That
is, the point labeled a means » = a.

b
a d 9 i
o : : '
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(a) Determine the critical mumbers of f'(x), that is, V\]]L]’( f”(t) DNE or f"( r)=0.

|
" . '.
f'w=0 : [x CQL»? ANEVAVaY
[ (
(b) Determine the intervals where f(z) is concave up/down.
QoMW D.w.,- GM' C)' (-c,h)
(e) Determine the location of any inflection points of f(x).

@ X= C, Qih

(d) Determine the intervals where f'(x) is increasing/decreasing.
oo Sumig’ @D, = e 0 2> Fay G
Goo Decrensing: €00, Q) ,(8,4)

(e) Determine the location of any local extrema of f'(x)

Loy local  Minimuna @ x=c., x<h

60 lanl  Marimum @ x-0
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. Consider the graph of f'(x) below. Assume each label corresponds with an x—value. That

is, the point labeled a means @ = a.

(a) Determine the critical mumbers of f(x), that, is where f'() DNE or f'(x) = 0.

foo=0 [ch d,4,;

(b) Determine the intervals where f(x) is increasing/decreasing.
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(¢) Determine the location of any local extrema of f(x).

Loca) Miniwmun: @ %X=Q y X=

Local Maxima: @ x=d
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7. Consider the graph of f'(x) below. Assume each label corresponds with an z—value. That

is, the point labeled a means @ = a.

(a) Determine the critical mambers of f'(z), that is, where f"{z) DNE or f"{x) = 0.

Q’/(X)"o: jx; b/ e-)‘j) .

(b) Determine the intervals where f(z) is concave up/down.
Yo s Greae Up: (—os, B), .9, @,»)
g(x) is Goncave Do’ (b/ ‘). (ﬁ, ‘;) !; e J ¢

(e) Determine the location of any inflection points of f(x). Q ”()‘) . —

"@ x=b e, §,¢

bea: ,

(d) Determine the intervals where () is increasing/decreasing. l [ /
’ I

= >0 = {6 s Gueae Us ' ~' .

| ‘ {
‘. . |
(e) Determine the location of any local extrema of f'(x) (X) . /' ‘ \‘ s /I \‘ | /‘

Leoq/ l"lq)c ox' ,c'(,g): @ x:.bl x=J

local Min  of &’o‘):@ X=@, x=.
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8. Consider the graph of f"(2) below. Assume each label corresponds with an z—value. That
is, the point labeled a means x = a.

(a) Determine the critical mambers of f'(z), that is, where f"{z) DNE or f"{x) = 0.

g,/(x)zo X= Q,Aij,j

(b) Determine the intervals where f(z) is concave up/down.

(e) Determine the location of any inflection points of f(x).

q

THukmn Pinks: @ X=a, x=d, x=j Sy ;
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|
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(d) Determine the intervals where f'(x) is increasing/decreasing. (
(

CHNANA ),
(e) Determine the location of any local extrema of f'(x)
Ll win. o P'sg:@ x 24, X=§
lenl M & Pry: @ yod
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9. Consider the function f(x) = 5z* — %.;:3_ gl(ﬁ) = 20 x* Q(-‘)_\

(a) Determine the intervals where f(x) is increasing and where f(x) is decreasing, as well
as the x—values of any local extrema.

Rodr~ 202 - dox* &) : Q) . Qo‘) Loca)l Max: None
P&y DVE : W L6 S z
®) DNE : N/A *): — : — + Loeal min- @ x=2
|

'y = O /
© x=0 Y0 \' | \’ I
Xs— 40)‘1' =0 X=17 ‘
2ox= (x-2) =0 foo Dunaing: 39, &) (0,9

mfo * fooy Trcreasing: 2,29 g "™ = 204 <3x-V)

(b) Determine the intervals where f(x) is concave up and where, f(x) is concave down, as

well as the x—values of any }mlﬁubn Poin
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(e} Sketch the [unction,
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10. Consider the function f(x) 2136 — x)2/3. 3 x (L')‘) X (b')‘)
Alsongs o

(a) Determine the intervals where f(x) is increasing and where f(x) is decreasing, as well

as the x—values of any local extrema. ‘(’)/()t) =0 (_ |) (() ‘ (3) ([o)
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(b) Determine the intervals where f(x) is concave up and where f(x) is concave down, as

T
* 1ﬁ° * well as the x—values UE]EI][_\' mzl-Inw\on '%;l-fs
Note: /(@) = Gy = O ) 0)

$"co DME- X=0, X=b &A/w & " = t
| s + Pog: =~ ® o .
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.Tdﬂbb*m Rl'wlj'. @ X=0

() Sketch the function. Note: lim f{z) = —oc and lim f(r) = oc.
T—+—0C r—2Q
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11. Let f(t) be the temperature at time ¢ where you live, and suppose that at time ¢ = 5 you are
uncomfortably hot. How would you feel about the given data in each case?

(a) f'(5) =2,f"(5) =14

P ()
g'od : + Pioxy: + VuY

g(x)? / vcbs)'- u B.A

(¢) f'(5) =—=2,f"(5) =4

G od
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(d) £(5) = ~2, f"(5) = —4
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(e) f'(5)=0,f"(5) =4
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