HW Unit 4 — Contextual Applications of Derivative Name

Unit 5.1 Using the Mean Value Theorem
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The function g shown in the figure above is continuous on the closed interval [0, 2| and differentiable on the open
interval (0, zg), where x,, T3, T3, T4, T5, and T4 are points on the z-axis. Based on the graph, what are all values
of z that satisfy the conclusion of the Mean Value Theorem applied to g on the closed interval [0, 2] ?

(A) 3 only, because this is the value where g(z) equals the average rate of change of g on [0, z].
(B) 3 and x4 only, because these are the values where ¢'(z) = 0 on [0, zg|.

) {E] 1 and T3 only, because these are the values where the instantaneous rate of change of g at those values is
" equal to the average rate of change of g on [0, zg].

&1, T3, and 25 only, because these are the values where either the instantaneous rate of change of g at the
(D) value is equal to the average rate of change of g on [0, mﬁ] or the value of g() is equal to the average rate of
change of g on [0, zg).
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The function f shown in the figure above is continuous on the closed interval [0, 12] and differentiable on the open
interval (0, 12). Based on the graph, what are all values of z that satisfy the conclusion of the Mean Value
Theorem applied to f on the closed interval [0, 12] ?

(A) 4.5 only because this is the value where f() equals the average rate of change of f on [0, 12].
(B) 3 and 8 because these are the values where f'(z) = O on [0,12].

2 and 9 only because these are the values where the instantaneous rate of change of fat those values is equal
) 1o the average rate of change of f on [0, 12].

2, 4.5, and 9 because these are the values where either the instantaneous rate of change of fat the value 1s
(D) equal to the average rate of change of f on [0, 12] or the value of f(z) is equal to the average rate of change
of fon [0,12].

3. The Mean Value Theorem can be applied to which of the following functions on the closed interval [—5, 5] ?
-Dar O, 1Y
@) fl@)=g; REITOD

®) flz)=45 RFI

|z—1]

( —
& 1) = 5 v X*t-Y, x*bo
D) flz)=—-5 K*£ -2, x3F2

4.  The Mean Value Theorem can be applied to which of the following functions on the closed interval [—3, 3] ?
(A) f(z) = 2zt X Not dtH et X<O
® fo-le-1 xRNk ddb ot xsl NS
© 1@)=33" xe-S
o) flz)=4%  x=T
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Selected valuegof a differrentiable fupiction f are given in the table above. What is the fewest possible number of
values of ¢ in the interval [0, 11] forfwhich the Mean Value Theorem guarantees that f'(c) = 4 ?

(A) Zero
(S,
(B) One \‘ (7 !
€)Y Two oY
(D) Three

7'3'/_ 3(; /(p

18

Selected values oKa difTerc‘Hablc funtti are given in the table above. What is the fewest possible number of
values of ¢ in the intgval [1, 9] for&hich the Mean Value Theorem guarantees that f'(c) = 67

(A) Zero S

Y “4Y 3

(B) One )

1cy Two

(D) Three

v v~

7.  The function fis continuous for—2 = x = 2 and f{(—2) = f{2) = 0. If there is no ¢, where —2 < ¢ < 2 for which f(c)
= 0, which of the following statements must be true?

(A) For—2<k<2 f(k)>0 7
(B) For—2<k<2,f{k)<0 D,ﬂ}% ’
(C) For—=2<k< 2,_f(‘k) exists.

(D) For—=2<k<2f fk) exists, but / is not continuous.

&.‘F} For some k, where =2 < k<2, f (’k) does not exist.
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The table above gives selected values of a function f. The function is twice differentiable with f”(z) > 0. Which
of the following could be the value of f'(3) ?

(A) 06
@) 07
© 09 -
(D) 12
(E) 15

A differentiable function f has the property that f'(z) < 3for 1 < z < 8and f(5) = 6. Which of the following
could be true?

v
Lf(2)=0 @10)) (S(WB == wmz= 2
I f(6) = -2 v & .
mfm) =13 X (), - = wm=C
(A) Tonly @Iﬁﬂ), b( ) = m= % 3
(B) Ionly
{€) 1and 1 only

(D) Iand III only
(E) IIand III only
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10. Let f'be the function given b@ =23 — 222 +mor what value of x in the closed interval [0,5] does

11.

12.

the instantaneous rate of change of T equal the average rate of change of f over that interval?

(A) 0 A’?ZC’ %‘237&9-“()('?{

(B) 573

(©) 52 - -
s N(oy= ~(¢ f /AVT )
o 2 =~
(E) 5 —?v(s\: 7S - SO <2V ~ (& 20 = %x Y ;:M’-*'-fx
pis)= &Y o3-S Tah
. .2 + Sx S
d+(b (9O _ O 2x7-T
pe= BTG 2F 220 | ot vlpon sy

~a.
~,
~

=7 = ‘Sg_ f
d( 7 On ‘r x [ o '3.~_
Let f be ¢polynomial function)with degree greater than 2. If @ # band f(a) = f(b) = 1, which of the following

must be true for at least one value of x berween a and b?
—

/
ILf(x)=0 | +

"

L f{x)=0
(A) None i
(9) I only O
(C) 1only
(D) IandIIonly
(E) L II and III

F-—-\
—

H Let /fbe the function defined by f{x) = x + In x. What is the value of ¢ for which the instantaneous rate of change
of fat x = c i1s the same as the average rate of change of fover [1,4] ?

DR 2 % % & & 8 .U
(B) 1244 B\ X+ In(x) . )
{C) 2164 Bv= (% (1) - Y,(4)/(1 - 4)
(D) 2342 B s ° .
(E) 2452 -
3 3
0 \ 0
3 ’ 3
216
6 6
9 9
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FRQ 1
e E——
X -15 | =10 | 05 Q 0s)| 10 | 1s
f(x) - -4 -6 -7 ~6 -4 -1
f'(x) 7 | =5 | -3 0] | s 7
S ———
Let fbe a function that is @w for all real numbcrs The table above gives the values of fand its derivative /" for
selected points x in the closed mnterval —1.5 < 2 < 1.5. The second derivative of f has the property that "(x) > 0 for
~15<z <15 S80S dbereaprabe
13. Find a positive real number » having the property that there must exist a value c with0 < ¢ < 0.5 and f"(c) = r.
Give a reason for your answer.
,? ‘ S ddeenkabe Ow -[S¢x & |y
\ »; (0) ~¥L° S) ©-3 _
r@\{ MVT  the eusls a € O L(D@g) Suckh Hut §'() WT'?:_‘%:_G
__________________________________________________________________________ R “\~~ PP .t. =-
+ | +/
FRQ 2
':““:‘:" 0 I 5 6 %
';:‘m'::'f 100 9 70 62 5§
A S
~1 1Y & ~1

A metal wire of length 8 centimetery(cm hc N at ofie end. The table above gives selected values of the temperature
T(x), in degrees Celsius ( * ), of the wire x cm from the heated end. The function T is decreasing and twice

differentiable. - -4 ~1
Covimum §

Are the data in the table consistent with the assertion that 7%x) > 0 for every x in the interval 0 < x < 87 Explain

VOUI’ anwr 3 q, 3- ?0 l
B ’:T'CC)::(% Yor Some o on (L.S) g\(

ARC === =
A"ZL‘ %(Y) ‘F[[c) 20 ~(2 . _3‘_: g T'(e)= g far some KL o= LS‘,Co) /Vll/r
= — =

14.

' T' 15 deertasiog Somewdon hosen X = Cad X =IC
) ) | 3 ]
|| v T T l _
I < 5 £, 2 T"<do Somewhnt behues X = Canl X <IC
+ THLO
~Ofy L5
A\
I
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FRQ 3
(6, 1)

2 3 4 5

Graph of f
A continuous function fis defined on the closed interval —4 < 2 << 6 . The graph of f consists of a line segment and a
e that is tangent to the x -axis at x =3, as shown in the figure above. On the interval 0< x <6, the function f'is twice

C
\ngcrcmiablc, with f"( x )=0.
Is there a value of a,—4=a<6 , for which the Mean Value Theorem, applied to the interval [a, 6], guarantees a

value ¢, a<c<6, at which f'(¢) = 19 Justify your answer.
3 J)

o S ) S Cobauas on CH0) and dbdeenbable o (Bw)

15.

f-5) o=l _=L_1
= 2~ T 2 3
§ =%

(B\( MVT Hye ewshs @ & on (3w) Sueh  Hhex
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