Calculus Maximus WS 3.1: Extrema on an Interval

Name QA - Date Period

Worksheet 3.1—Extremla on an Interval
Show all work. No calculator, except on problem #5d & 6.

Short Answer

1. Let f'be the functioned defined on [-1,2] by f (x) =3x%3 —2x.
(a) Find the domain of f (x)
D R

(b) Find f”(x) and the domain of f’(x).
fix) =35 2y
Fy=2K3-2

1 :i_a
¥ =

Dy ¢ Ixlx+03

(c) Determine if the EVT applies to f (x) on the given interval. If it does, find the max and min values

guaranteed by the theorem. Justify using the Closed Interval Argument. Show the work that leads to
your answer. $ix) = 3 2y
}‘%) s m" ¥ xe [’.)1]

“\w.m\'\& Com 0 v (@ w\hm_Q Eoﬁxks N s P\m
f'xy=0 $-0 wrone

s%- 5:0

5%

%=1 cnit powk $(2) ras o o of S ok k= -|
“«-101 2 .P(ﬁ)mw“*“-“o“*“;o
s 50| 354

2. Sketch the graph of a function f* that is continuous on [1, 5] and has an absolute minimum at x =1, an
absolute maximum at x =5, a local maximum at x =2, and a local minimum at x =4. Answers will

vary.

Page 1 of 8



Calculus Maximus

WS 3.1: Extrema on an Interval

3. Sketch the graph of / and use your sketch to find the absolute and local extrema of f'on the indicated

domains.

@ f(x>={

0<x<2
2x—4, 2<x<3

1—x,

2
|

/.
N

£ vos own omsituitlucel woye o8 3 o ¥73

2

x°, -1<x<0

, 0<x<1

(b) f(X)={

2-x?

$ bon ow aks|loca mok of @ o %<0,

4. Find the critical values of the functions over their domains. Remember that a critical value MUST
be in the domain of the function, though it may not be in the domain of that function’s derivative

function. Also, be on CUSP ALERT!

{\ tsplert

1
(a) x(¢)=3* +4r — 61 (b) f(z):zz;1 () g(t)=5"+"
R z-+z+ ‘
b:)c -ty -t Dy R e !
o iy OGO o B2
1‘+%+\
2,-1):=0 l S M) N
s R
= - E R N
OSBRI . . S'Lﬂ o 3&5 - ket
2 = -2 ztaaslF0o X s>
°,“I§féﬁ=o s . e -0 E)
‘/)\ze,u:g;luel TR '%(?2— f*“ ©
-%-2%= =:=0,- -2
() g(1)=Vr(1-1) (e) g(8)=46—tan6 ® f(x)=xInx
By f €20} Dy 6l bt FaneZd Dy 1>
S A i i
5 §le)=F4E 243 §'(6)= 4 - «*® Fo= i rx(s)
S Fixy= e + |
sltsz _'_é“: S‘ Le):D 9%63“% )
e . F0)=0 ) wdthd
3'6)=0 Q k) undet 4-2©-0 ‘.B L | |=0 (:Br mm
. ty - 2 we. “¥f+ = ] (11
L&(z—j:— el 5w 4=0 st:clT z m Iny =-| ‘ngﬁ
| =880 ©=z+mn % 80 ndk ot ) |
e=4 O-F+mn € =7L = 120+ D) |
(2) G(x 43 T ors () () f(x)= D g(x)=[2x+3 > gropwicamtsy |
De‘ Dp! R Dqy 'R
Q') = l('xl-oc)s(?:x-i) $lin) = (@) Bt s oy £
3 Sionn - glx) = JZxa)
Q') = 222 fliwy= €* (Hsz .
Sy He) =0 §' (1) = 3(2x+35)" ()} @)
] _ |
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Calculus Maximus

5. Find the absolute extrema of f on the given interval.

(@) f(x)=2x"—3x*—12x+1, [-2,3]
Dy R

$'00) = b= o - 12
$'y=0

Pix)vras rov of B ok =L
-l -12=0

LA*-%-2)=0D
LA-Dx+)=0

K—2=0 X*\=0
R, M=2 M-:'\

xl-2 -\ 2 3 Hz/
) -3 R -9 -8
() f(t)=3t(8! t). [0,§
FE)= £3(e-0)
feb)= B e

-z

Py = %ts_%t‘/s

fit)- 8 _ 4%
) 3 T3
=0 FE) umduf
<] 3 s =
B (pr. 4E)o e =0
8 —bx =0 o USL o\ £=2
t=2
t o 2 ©
{® © ¢m O

i ok O 0 £-09.

£l vos ot -8 ok = 2.

WS 3.1: Extrema on an Interval

(b) f(x)=(x2—l)3, [11,2]
) = 2(-D(0x)
F) = by (x-1)
Fiy=0
Ly (=1 =0
(A1) =0
a=0 y=\ =
“l-v b 1 2 mo o P ok XFD

Sy | © -1 © 27 minet L&k x=0.
(d) (Calculator permitted at end)

f (x) =sinx+ cosx, §°/§#°

') = uRmk -

'o=0
LR -S\f\%-’;o
oY =<K
X= T

‘-‘.

xlo § 3

Pir) s e

[T Y =T
moy ob ek XT3

min ok x>0 . . .
6. (Calculator Permitted) Using your calculator’s equation solving cagat;lhty%(not just its max/min finding

|
ablity), find the extrema of the f (X) = Inx!

X

on the interval [1, ﬂ . Be sure to show the equation

you’re solving and you justification via the Closed Interval Argument.

-0 #(w)=-2ws...
R=% v |23

F(x) hos o mot of bppr ~2.013 ot k= 1.231

smer +'(x) sou$m pos- hmb ok x=1.231
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Calculus Maximus WS 3.1: Extrema on an Interval

7. Prove that the function f (X) = %%+ x®14 x+1 has neither a local maximum nor a local minimum by
analyzing the continuity and the sign of f !(X) , the derivative function.
Hix) = vorx'Prsix4
F'0) 1s ok M x.

Fx) s no relative ucbremnas
s 4'(2) >0 V.

Multiple Choice

') =0 /DNE
Ca 8. Find all the critical values, X = c, of the function g ( x) =5Xx+sin5xin (O,! ), where

n=0,1 2 E .

3 / 2/ 47 7 /A
A)c=—n+— B)c==—n (:Dc:—n+— D)c=—n+— E)c=—n+—
&) 5 5 ®) 5 5 5 D) 5 5 E) 5 5

S‘fo\ = S+SuRrsSx
g'(x) =0
S+ wasx)=0

ks sx=0
e Sk =-|

Sx =T 4+ Lun
=L, 2w y/A
st on

k. pts ¥ und pts

> 9. Determine tlue of f(x)= 52+ 21X4 on the interval [! 2,4].
X< +

1 13 8 1
N 2 ®) o (© = > (E) None

Fa)= (02 +w)(2)- (svx) (@)
)"

$')=0
2(xF+ 1) - 2x(sx) =0
LA2e-ox-wnTz0 | T
X" -\0x 429 =0
-UxE+sx M )=0
-2+ ) (%-2)=0
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Calculus Maximus WS 3.1: Extrema on an Interval

F10. Find all the critical values of f when f (X) = x4° ( x! 5)2. Be sure to factor out least powers

after differentiating.

ol

5 10 5 10 10
(A)o,7 (3)7,5 (C)7,5 (D)0,7,5 (E)o,7 @0,7,5

-1 4
4\-\(,)‘): %y, s (% 'S)i-r ')clg'Z(')&.-S)
"\('x) =Z$‘.|? (%-S)ll; (‘\(—S‘)+ ‘)c,]
Flx) =0 - 2’)5"“.(19_5)(1;94- 19): 0

‘hl&):bl\e ')&-S=O ’,;,‘.LJD
% =0 A=S Fye=2
54‘2

K=

Flx) = ')c(l—m&)l/ﬁz

11. Let f'be the function defined by f (X) = xy1! % +2on [! 1,0].
A (i) Find f !(x) by factoring out least powers.

v

123 Pl = (V-2E) "+ Lx (\"‘7'3 /L(_lﬂ

0= 11 X2 i) =(|‘¥L5LL<(I-%L) —'>J'>

" 1! X2 PN Ll % S
®) ()= 3 Py -~
21 x°

(®) f"(x):\/ﬁ
(D) f1(x)=+1" 2
(E) f1(x) le%

Qg (ii) Find all the critical values of f (x) in (! 1,0).

X:!i Hix) =0 Fx=dne
J2 \-24% <O -2t = O
1 At- L Nt = |
B =+ z
®) x 21 AetfL =21 Y (-1,0)
©Ox=*7 OREE ST YC
1 -1
(D) x=2 ¥ a
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Calculus Maximus

1
(B) x=—
J2
1) (iii) Determine the minimum value of f (X) on [! 1,0].
(A) i s x=-l, i—é-__ wpte -1 O
\/E x* flu)
5 -1 | &
® b la) = Tt
o2
©1
;
2
1
E) —
® 3

12. Let fbe the function defined by f (X) =sinx! cog x on [O, 2/ ]
% (i) Find f!(x).

(A) f!(x)=sinx(1+ 2co) Py = towx +28mxtosx
(B) !(x)=cosx( 1+ 2sin Fix)- tosx (1+25n%)

{' ' ('x) = Lovx — 2otk (-s‘m%)

(", (ii) Find al’ the critical values of f (X) in (O, 2/ )

/] / |
WS S 1y -0
6 2 6 2 x =00 V+29nx =0
I 4 B /5 X a3 sn=
B33 23 Mz e
©L L 8 1 o
2" 6 2 6
2 A4 /3
(D) Ty Ty T
2 3 3 2
2/ 4
E) =—, /1, —
(E) 3 3

i ) (iii) Determine the absolute maximum value of f (X) on [O, 2/ ]

(A) 11 AL
®) 1> N
b :

T | -s

(©) > T
4 fie

z |~

1

3
]
n
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Calculus Maximus WS 3.1: Extrema on an Interval

® 12 x+0

o X! 0. Determine the absolute maximum

!
A 13, Let /fbe the function defined by f (X) = 2§X# 162
X

value of fon (!" I 1] Hint: find the domain of f, the critical values of f, then look at the sign
of f! for all values in the specified interval. | —2
|£ 4:[’)6)=c9’)¢“5¥v

8 o - |3
(’)‘)'QJ’Q’)‘ wdudud G Pras maans donct

(B) No max value 7“(/)5) 0 Dont cdomaaing Wosre +o werng adoaud
3 - \ ') =DNE  wham =0
o) ! = o
© 5 . 2+ o 2 [l
3 Play- 8L o= gl
2 May>o wxe-l .8
(x)>0 ¥x< A - |

oy TN
8 %o Fix) tw-l.asﬂ/s 5- *
Vsl s
odos MoAc (@ P = '6 ZC ?C
( _14. An advertisement is run to stimulate the sale of cars. After ¢ days, 1! t! 48, the number of cars

sold is given by N (t) = 4000+ 4%°! t>. On what day does the maximum rate of growth of

sales occur, that is, on what day is N! (t) a maximum on the given interval?

(A) day 17 N‘L‘t\ = Qot - %tL CWN"(t\)
" _ _ N.(“:) MOUC Vel ok
(B) day 13 N'(t)- Q0- Lt b0l oo *’Vid e
@day 15 Nwt)- 0 o Wi N£) =0,
Qv -t =0 -
(D) day 16 . t=1,(0s) 48
N{
(E) day 14 S S A

\S'=

PMOJQ“ Lo .

‘FH

LAaMmSo Ly ok
W\DLpoiwks‘

Iy 15. The graph above is the graph of f !(x) , the derivative of some function f (X) se the graph
above to determine the x-value at which the function f (X) achieves its absolute maximum.

Mo o A=W LN ﬁlx)(aocs Pom perovqﬂ,
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(A) 0 (B) 2 (C) 4 6 (E)7
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