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4.2 Worksheet

All work must be shown in this course for full credit. Unsupported answers may receive NO credit.

1. State the MVT 2 ways ...
a) ..inwords  SOoMewNere petween PDiﬂ'fS A and Bon a
Adifferentiable curve, tiere (s at least one +aﬂ3€vﬁ
line paralle) Yo chord AB.

b) ... algebraically £(x) s continuous Of\Eotlk-Dj ond m—@ﬁuenﬁalg}e
on (a,0) ¥ien Hhere is ot Jeast one point ¢ in X,
ot which «F'(g): £() -1 /a)

2. Let f(x)=—2x2+l4x—l2 on the interval [, 6] b —On

a) How do you know this function satisfies the hypothesis of the MVT?

Beeause +his paraboia is cortinuouson [1,k] and differetiable

b) Find the value of ¢ guaranteed by the MVT. on d)(p)
_ _Fapot §4-1A)- (-2t141) _ o
fo+1H == = Z

_ = O :ﬂ—?lcg,s
Het U= G =TT 3.5]

The last example is a special version of the Mean Value Theorem called Rolle’s Theorem. In fact, the proof of the Mean
Value Theorem can be done quite easily, if you prove Rolle’s Theorem first. Rolle's Theorem basically states that if the

function is continuous on the closed interval and differentiable on the open interval AND the values of the function at the
endpoints are equal, then there must exist at least one point in the interval where the derivative is zero.

3. Summarize how we will use calculus to determing whether a function is increasing or decreasing. . -
T+ we show That a tunctions derivative 19 posnFu/{ 0N /a, b)
then Hredunction 15 ‘mcrﬁasmzﬁ on @b), Likewise i olerivative is

_ _ nfﬁaﬂlé’,-ﬁzm(ﬁm 1S
4. Make a sign chart for the following functions:

| dﬁ(rmsmﬂ,

s 5(2x-7)

a) f(x)=(x=3) (x+4)(x+7) (x+1)(3x-9)

e _ + - Bt 2P
«t —~ i ?% /’4 g b -

- T

b) g(x)=

v




S. Find the critical numbers of f and the intervals where f is increasing or decreasing if f (x)=x"—6x? +15.

£1(x) DNE 7 exists Sor ol realsts £ 1023512 x

£)=07@x7 0,4 P = 3x(%-4)
!+ — 6 + TT NS N 5 ’
&—of | > 00,0 ard E,20 o/t ﬂ/mﬁ )Ongérwz
# 7 of okfcfcals}wﬁ on ©,Dble 120 on
hat wRrval.

6. The Profit P in dollars made by a fast food restaurant selling x hamburgers is given by

xZ

P=244x-
2000

0-—5000, 0<x<35000.

X
l_ g L/L/ - __?;- X :Q'L/L/~ 10990
a) Find the open intervals on which P is increasing or decreasing P - 20000

deer :(24400,35000) P'=0 when 2.997 5000
b) Find the maximum profit. X = 7 ey O

Otvure @ x= 24100 ble P20 and : —
u«..va L@ X AS _G_rpm + w"‘-f‘tgr{. Pé+ + ? A >

T

, 200 35O
P (244100) = 2.44(24408) = 4908 _ o700 o T

20000
f—gtﬂw)

7. 1f you know that the acceleration of gravity is —32 % , for an falling object, we could write the acceleration of the

object at time r as a(1) = -32.
a) Find a function for the velocity of the object at time +. What does the constant equal (in words)?

V@)= -3 + L C equals +he inFial velocity
) ; el ot

b) Find a function for the position of the object at time 7. What does the constant equal (in words)?
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(at 1-0)



A ‘u\r 1s‘ trav-chng (?n a ‘stralght road. For 0 <t <24 seconds, the car’s velocity v(7), in meters per second, is modeled b
¢ piecewise-linear tunction defined by the graph below. ' '

(i)
_ r (4, 20) (16, 20)
a) Find f )dt . Using correct units, explain its meaning. ERT N
(5} .
o 23 |54 e
( )hf'mu.\{\ we hm‘en t used this symbol yet, nor have we talked about how to g )
wtit ... so here's a couple of hints ...] > 5 7
24 2
- E 5 o
i) If 1 told you the notation fv(t) dt only asked you to find the - -
0 } ! % ]l 'l VIR
OOl 4 g 12 16 20 24

antiderivative of the velocity function, you should be able to_use correct units.

s(4)  in meta

24
ii) If I told you that all the notation f v(t) dt means for this problem is to find the area under the given curve,

0

Time (sec)

vou should then be able to answer the question AND explain the meaning of f

Nistance Fravelled frona 0 o 34 o ! } = aren under carve
pr?’/ é;m {j(ﬂgmj

b) For each of v'(4) and v '(20), find the value or explain why it does not exist. lndlcat units of medsure.

V(47 PNE b’C *‘f\é_ﬂf a tor nerHhore (LHdox.v F RHderv,
Vi) T Ty s T

¢) Let a(r) be the car’s acceleratl in meters per second per second. For 0 <r<24, write a piecewise-

defined function for a(?).

., OLk<H
a(t)- Y e h Ll
’5/;2 , lped <2

d) Find the average rate of change of v over the interval 8 <7< 20. Does the Mean Value Theorem guarantee a

value of ¢, for 8 < ¢ < 20, such that v‘( ) is equal to this average rate of change? Why or why not?
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