?a.:}e, |1

T
Intermediate Value Theorem ) ; \

T 0 { 2 5 8 12
| (minutes)
L va() 0 \ 100 40 -120 -150
| (meters/m
Lin) \
Continudd®

1(FR). Train A runs back and forth on an east-west section of railroad track. Trai
A’s velocity, measured in meters per minute, is given by a differentiable
function va(t), where time t is measured in minutes. Selected values for va(t)
are given in the table above.

b) Do the data in the table support the conclusion that train A's velocity

is 60 meters per minute at some time t with 2 <t < 5?7 Give a reason

for your answer. g
\565) S e +he Fonckon 13 :LLetentiahl€

betucen V(1)=100 ard N(S)= 40 Jhe Frain has

'I'f? re;.("\ (,szm;n.

0 1
3 0

2 3
'k 1

X

[x)

2(MC). The function f is continuous on the closed jnterval [0, 3] and has values that
2 g i ———— A v . %
are given in the table above. The equatio ‘m ust have at least 3 solutions in
—_——

the [0, 3] ifk = ~The qraph must

5

(4,5)
*

|
L

1
)

L1
LI |

-1 C) ppy 1 (B 2)

A)
Cross 4= 1.5

B)

Xhice times

(-2,-»

/BLMC . Let fbe a continuous function on the closed interval [-2, 4].
f(4) = 5)then the Intermediate Value Theorem guarantees that
flc) = 1 for at least one ¢ between -3 and 5

——

@ ~3< f(x)<5 forall x between -2 and 4

C€) fley= ; for at least one value of ¢ between -2 and 4
D) fill)y=2
E) f{c) = 2 for at least one ¢ between -2 and 4
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The functions f and g are differentiable for all real numbers, dl‘ld g is slnclly
increasing. The table gives values of the functins and thej atives (their
slopes) at selected values of x. the function h is given by h(x) = f{g(x)) - 6

]
X ) £(x) (e(x) () |
1 6 3 2 I !
% Y [1 3 I |
: D) 4 3 2 |
I 11 1 6 6 ;
5 12 1 12 6 |
¢ 13 2 18 7 l

4(FR) Explain why there must be a value r for 2 <r < 4 such that h(r) = 5.

MQ:—C(&("&_ G T4 x is belute
I‘\(’Z):—F(S(Zﬂ -6 8 :;\Jb:-l aH\;ﬂ
N -(53)" b W

= 15~ 6 Valve ‘ﬁ» 5.
‘\(2) = |

Pl s
t (hours) 0 1 3 4 7 8 o N

L(r) (people) | 120 | 156 | 176 NJ26 | 150 | 80 _‘Jo/)

5(FR). Concert tickets went on sale at noon (1 = 0) and were sold out within 9
hours. The number of people waiting in line to purchase tickets at time t is modeled
by the differentiable function L for 0</<9. Values of L(t) at various times t are
shown in the table above.

How many times during the last S hours will L(t) equal 1307 Give a reason for your
ANswer.

Tuwhce. Sinle L({') 15 dt’((ttenhablt bchm'.cn
Lig)=12b and L) =150 dwne nvibir 4

peop(-e well e‘j“’ql 130.
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Chapter 3: Derivatives

bspP s where *
Curtyrs Mect

D e (. mk«ﬂca
Rines oF ahe

How the derivative might fail to exist

( 3.2: Differentiability é 109-115
o N

What you'll Learn About

4

Co)éﬁf) = -

SR

757

"*) &’u-el'r‘.)wkrr'f bt at X=7

b) coner (x=2) Cusp

-\ auu.l K':-;L

+  Differentiability implies local linearity

Pﬂ-je' L «  Differentiability implies Continuity

i i a. Find all points where the function, f{x), |
D"C ‘C‘f C‘n}‘ alole b. Find all points where the function is continuous, but nr.)l dlfferenlmble

[ Find all points where the graph is neither continuoys iable,
G Func'\'"b(\ ) IUo-\- Di € Cerentk alk
R e Kok fon¥iavgs
(sntinvods ] . T -
and Yhere ig \ \_ o ” ‘2 d
1 2 A ﬂgl\“mul
4 Slope ot S L g
. -c 5 t"orn-r- /“ <t
+he specitie P ] ¥
P P x
” (ofAt
Not o Aillecentialy  di€hrentiabie 2 .9 2
Fat Y=-2)7%)7
bi"\‘ continvous at 0'3 C\rtfj where (:)u
==
— Cotners b ) K= L\ ( }
. If_’ ND ‘51
— " -?- N u+ D ] -C 'Cl‘-‘-r&‘\"'l“" o?c
vert cal “'“'\5'“\' i MMQ
T Cusp 3 b
N
>

Q) Jump (X:*'B

lEn«c/!m.ue meed
. LT

e



(dene l:usps }U-T <t

A | Holes | Tump s

3.2 Differentiability:

a. Find all points where the function, f{x), is differentiable.

Find all points where the function is continuous, but not differentiable

= ¢ Find all points where the graph is neither continuous nor differentiable
11 a) ¢ur3wherz but
lél',. 'x:._j,., 1 ‘ l'I
i) o o
[\ Cotnel J4MP VP
| ".\
A% -ai \ n X= -2 (cvff\tﬂ
“ | e {' : _‘\H___
3 @ [ ¥
. / : L
3 €) @, 14

T aok diflereatiable
a+ x=0

Vert cal +c-.:\3eh’\"
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