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Quiz Q7, Fri Nov 3, 2023 (20 min) Problem: | [1] [2] [3] | Total | %
Fall 2023 MATH 2301 (Barsamian) Your Score:

No books, notes, calculators, phones. Possible: | 10 10 10 30 | 100%
[1] (10 points)
The Mean Value Theorem
If a function f and an interval [a, b] satisfy the following two requirements (the hypotheses)
e f is continuous on the closed interval [a, b]
e f is differentiable on the open interval (a, b)
then the following statement (the conclusion) is true:

b a
There is a number x = ¢ (at least one) with a < ¢ < b such that f'(c) = f—( ) — ];( )
In other words,

The slope of the tangent line at c equals the slope of the secant line from a to b.

Remark: The theorem does not give you the value of c. Ifa c exists, you have to figure out its value.

ClV(A

1
The function f(x) = o and the interval [1,4] do satisfy the two Aypotheses of the Mean Value Theorem.

(a) Find all numbers c that satisfy the conclusion of the Mean Value Theorem. Show all details clearly.
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(b) Illustrate your result on the given y=
graph of f(x).
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Remark: It is possible to make a
reasonable illustration for (b) even if you
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[2](10 points) (Suggested Exercise 4.3#1) Let f(x) = x> — 12x + 5
(a) Using Calculus, find the intervals on which f is increasing and the intervals on which f is decreasing.
Show all details clearly. (You must use Calculus. No credit for just finding y values at a bunch of x values.)
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(b) Find all local maximum values and local minimum values of f. Show all details clearly.
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[3]1 (10 points) The graph of a function f(x) is shown without gl;ig\ligezor coordinate axes.

The formulas for f(x) and its derivatives are
f(x) = xe™)
f1x) = —(x - e
£ = (x = 2

(A) There is a highest point. What are its (x, y) coordinates? Explain clearly how you know.
(You don’t have to prove that there is a high point. You just need to explain how you know where it is.)
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(B) There is an inflection point. What are its (x, y) coordinates? Explain clearly how you know.

(You don’t have to prove that there is an inflection point. Just explain how you know where it is.)

\n'clcc\'\.oa ‘Pﬁa\' ka‘)‘)tl\j wheee S"[x): O

O= §"er=(X-2)e S, x= 2 o
m.f neves Then J??(l) = lc e d- L

mwst be 2¢ro
<<ry

Pl
-

J
e



A(\’r‘w\ev Waties (Se cHow ‘l.7)

Words:

me 401'1\(7 .

di“ fam

—D-‘:ptm-}\h O.F At\.‘}lo‘el‘\uod“\ve

“‘Cx) IS an antiderwvatie of §(x/

Capr al lower cagse

§6<) T the ole rfda?‘;u of F(X)
lower cal) *d

F '(X) = ‘?(x)

“"(Al'( ‘(2! quw(

Fy — 0 $ox)




E)(d.m \e . @
’___/Q_.— 2 an OU\T}.\JIA\\IQ\’:JO 0{ S\Cx) = Xz?

@ Ts Fea: X%

k 3 2 2 /
p < dX =1.3X =X = YWx) '
F[x)=§x(l§)’3;,( 3 e s
2 g - ' by <
@ ]ES 6—()() > g)( +5% "}) an m,\‘)ul.uua.'\'we o f 3()(): 6(75)(73)?
>

Chesk; 1 (Yssmdp N WS X
V) = d 13) 2 ~ 1 (x-rsx»)..(J-XiS‘
Gl 402~ 44 ) = 4|

- 14
3 dn
2

= (X +oxr3) - (ax+5) #3(’0

go ;6‘) l..S /I/;J: a~ anhdes vathoe J’C é‘(}()
2
O Ts Herm X5, 17 an antidenvatee o $812 27 C

>
Q\ff—k H//X):P.a. X‘;.,-)'?) = )(1-\ O = XJ;: 'cé() 4(
X3




(Pa(“}‘(Wlar' QI\A &C"”‘J Af\".clu:tqod'\.;cj @

1 F(S() t\S aAn aa'};doh:laf/":" oF “S\O()

Sy

ATV W\d\’ otwer Tur of oa of  +le *ﬂnm F-(X)')' C
7

. - . ¢A.l Aum,l)(/
W\l\ ﬂ.‘,;b be.. aNn ﬂf\\);dellvidlq’, rcw\.r}‘.‘,
' 2
For ta Janchom 'FLK): X
Fodz X i a Parhedes adhduelec
>
K s al e of
\*"\(_)(): 2(__ 477 s a\lfo g Pﬂ e wda 7 0!/\&«7‘:«

2, .
thefe arc actuad Twnctiong

W &tl\frdﬁ/\:k\kriuaﬁw oF \F(X):XZ s Fh
. 3
%\,\V\C"\'\o'\ .?N;_N\ ’_>__<_ —~+ C
_— 3

= C represisTs  a real number congtant,
TL& 6'&\8(‘41 Ad‘d"““:h\“' 'y called o .F“06+:°°-p""ﬁ)n¢-°-’. a 'Fud';o, be(aufe C

ha art been chogn . Once a value i chosen oe €, +he expeession becomes an actual furct,
-1'\/\.")' 15 a?_aiﬁcular Af‘du.nlq‘l‘w( .




(DQI' i d\‘:éc ‘2\4,‘&5
(

:‘2*\{ 'F“w')‘\w\ oleriveatve 3
Vowefl n n-)
ool X nY
(Sou ;;f:; o+ 50| a 500 +b (7'0()
aitgle
s 0 CX\ [0$(x)
*‘;3 cos) | —Sw&)
’l‘o\.n O() S C(.z CX)
uig"h 80() (f(x/
LR" |
“%5 XIS ~X | )

ﬂ l\‘}- desvwahve ers,(

@

Rule | Fanchon Yoy
Ef.'l.” Xn win X#-) )("H
ll o
f‘::? N a3 4 b 96) / aftc) + b 6¢c)
mw l‘hp)c
Lo5(x) Sih Cx)
\'hg Sro(x) - Co.f('x)
secin) tan(x)
%pomnﬂa\ [§ ,f ()(/ e ¢/
' ;i“ Ol ixi)
\056“‘“\«\5 /Qm (X) Xﬂ“[x) - X




'EX“MQIQS /n=9- @

@ 'F(Z() —\:“J _@_f: audl.&n.d \Aju\) +he l"»"(¢,(
24| %
so\w"\‘"“ F(x) = 2_< - X
24| ’g

@ -Feq - g(’z_ F:AJ‘ }b\k ch\ch ﬁﬂ"}ull!h"#‘"f (“-(“\;) Fhe {‘»v(fj

golv\)\";" J‘C‘-Jr\jf 'PO‘) = -;‘i = x-l
Sy -23) -l
&CNI'LJ a:\‘}ulmw -FCX) — __X———— + C :l +C ;Q—I),_l =
-2 = X
&/X-'-X' n=! = -;‘(—- +
@ Ocl(so:' X ‘N\ j&v\c..rev( antide, v

2

I
{,[K'l‘;df‘ 6_6()__ XL_’; + C = X + <

+1 >~



(@) hei= = Gornad antiders (?

HX)= X +¢ = X +c = X#<
0t) |
® o
4]

o
pros talt dieg not apply wion x=- 1

The goerd s F S0=% 65 T = fu(inl) 5
\/\Su\é *\-\0. ﬁ&nhrwcqlwt ""’Q‘Q -F"" Vx ‘Fw:v\ Fwne ‘]‘a‘olf.




n=> _n=7
@) ¥ = e

@ Yind Tht G’Gneral ﬂn‘)‘l‘d(r‘\\lq,‘h;e
Sowten Use the Sum and Congrans /hwawlo 2.ule and ‘}Mpﬂwu Rule

23| 7+ . =)
Fo = 5X -4x" v c=sx’eyc ofox- x4 c =t
Y b4

3+1 741 E i3 2

General Antide rwod't:/(
B Fied  He Parheder A Fidensadior Tx) Guch that FO)= 10

SD\WF\O!\: T\Al’!\ “'\}\Q, %de';ao Alonnd

I ————————

10 = F(= ’i@j-(’\y‘f C =7 el
3 4 > 12
Cuwdtracr g -F,,,,\ Yotw sedes

+C

Ll W

37
Chth |
NDVJ \kS(’.‘h\.u( VRQM rf’ C 'I'b ba3)d The ?ﬂr’)‘ucdar eﬂ')‘\\ollr'\\lﬂ‘g

\: g—&b"'lg ?_..7 actcwlar A'A?‘;Olcr.wqf.wl
FQ{ 12 ' i r ) [;nol b‘“eﬁuj

ce




