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24w Week 8 PRACTICE Solutions m.es

1. Let f(x): 2x° —6x° —90x  —e=m-? -p '(St ) =Gvht (1x —Gqo
a. (5 pts) Convince me that there is a point ¢ € [1,10] such that f '(c] is the same as the average

slope, m,,, . of f on the interval [1,10],1-1.':':}:0:,:1‘ finding c, itself!
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b. (5 pts) What is the average slope, m__, of f on the interval [0,3} ? Whatis f'(x)? Finde.
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Synthetic Division is the most efficient way to evaluate this polynomial by hand, by the Remainder
Theorem. I flubbed this, live, but I knew I had the m,,, right on the Maple.
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Desmos will get you a digital solution and it will confirm an exact solution, but the free
graphing calculator won't give you an exact answer. That takes a CAS. I think
wolframalpha.com's free version is pretty powerful, if you leanr how to talk to it.
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2. Let f(x] = (.1c-|—5)j (x—6]2.
a. (5pts) Find the absolute maximum and minimum of f on the interval [ 0,3 ].
Check the endpoints:
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This graph demonstrates 000-
the fact that the tangent
line crosses the graph
at the inflection point.
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b. (5 pts) Find the open intervals on which f is increasing. Find the open intervals on which f is
decreasing. .l J "
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C. (5 pts) Find the open intervals on which f is concave up. Find the open intervals on which f is concave

down. _.F“‘(X“ 0 @ »a_s_— é léi “\f‘ /%‘413

N
£ 'J.Czt«s-’s('lo w—22x-43)
s — 1 —I— —_— |_ —("’—q.3‘~5—
= —L I >:
-5 o -
pa) < LI ~ ._/'3 <
. wvo
Qo‘\ccsu.g wp - (__5- )U(thblv co)

P L='Ve ('J-Hﬁ_
Covean do (—M/-—F’)U(L—— /l"‘o )
T"\MO‘*— p,,)-.'-: @ )6"-‘-~§: |t:'_;(lﬁ;
‘o

> N
LU s 2010 yE A v -uF) TET \[
=7 w5 =O ofh  IVW-BLlx-4F =06
*-—'s- .’_-7“’(1 g'l_y_\"q') 0
<t
~ RV W
5 %" = x‘l._[_%_x__\%_.: X &_Y-l- % - a4 'S
\(\%
2 —he-235 e\t _ 2.3
= (- 2\ whe 22 ¢ = =9
A ¢
uyYe
= oy TR S AACHIE
= 5 <O 5 sV

u..!:ll\/c~ 2 \1.1_4\404357'1?‘
2T NS _esuysem

4‘“:0@ = -5, -1, %3

e T -

e ! e t N Rl
—g S ) (4 v ,‘J-u(b' ‘
N , T =,
= =-lt ~4.3
=0 =0

’pu(x‘)_ M[HS')()!— (,{,-u ]_)(Y— u..-l-u/')
i Comcave Up (-F, “'-"r-)u ('H-hf °’°)

lo/

. 1= 1VE, ('0"‘"'/-‘,’9
QghCaN docwn (—D@,{\U( w /

lo




written-08-practice-solns.notebook March 15, 2025

242 muLLs
I—o @4*,%6, = -5, LG 6

P 20(@ 5,3

< - = : F—> ¢/
7 —9 / / he AN '\ o /N +
4/ /7 _ j—‘\n '{=L', \\.).BB_CII

_llf? Y qrs\.,j

(DMW‘ U q_,\(\vba7
do £ %
.A.‘(,K’Q')

VJA")

)41_‘1-\0/0 wvcu.x O,C. .
J(—‘(-*:),s(“%ﬁ)/ Y NPl ury ) fw

D

ﬁ Tmade A= (—S‘,a\)

T@ Bz (109443871706 , 2098.37848895)

g+ C= (0, wsoo)
way D= (.U, 5565.92256)

xp £~ (429443871706 ,2335.63063105)

yat, o) ¥ (¢.0)



written-08-practice-solns.notebook March 15, 2025

et mi_LS

d. (5 pts) Use all the information from parts a — d to sketch the graph of f. Label all intercepts, max/min
points, and inflection points. You may put the ordered-pair labels directly on the graph or make a
legend/key as I will demonstrate in lecture.
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3. Let f(x)=(x+2)"V16-x*.

a. (5pts) What is the domain of f?

Ned ©-xzo0 .
-\
(4-¥) () 2 0 NA \A
No s Ted Ne
< 1 + \"f’ — > (2o

=0 =0
— (2= DO

b. (5 pts) Use a graphing utility to sketch the graph of f. Include all max/min values and
intercepts. Round answers to 2 decimal places.
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c. (Bomus 5 pts) Use calculus to find the exact maximum value. What is the range of f?
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You can do some things with Wolframalpha.com, as well.

https://www.wolframalpha.com/

Enter either of the following commands:
Differentiate (x+2)*2*sqrt(16-x"2)
diff((x+2)"2*sqrt(16-x"2),x)

Wolfram Alpha will spit out the derivative:

(x+2)(3x* +2x-32)

d ( ] | 5
—((x+2? V16 -2 | = -
dx V16 -2

Scroll down the page and see an Alternate Form that you can copy and paste back into the
input window:

Alternate form

(x+2)(x(3x+2)-32)

V16 - x*
What you paste will look like this in the input window:
(X +2) (x (3 x +2) - 32))/sqrt(16 - x*2)
This is an expression you can solve for zero or differentiate it yet again.
Differentiate -((x + 2) (x (3 x + 2) - 32))/sqrt(16 - x2)
returns the following:

2(3x* +4x° - 7227 - 96 x + 224)

(16 - 2)**

You can paste THIS into the input window, Put a solve in front of it and an =0 after it!

solve (2 (x (3 X + 4) (x*2 - 24) + 224))/(16 - x*2)N(3/2) =0
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5

4. (5pts) Let f(x)=x(x—5)7. Sketch the graph of f. Clearly label all x- and y-intercepts, local

max/min points, and inflection points. Each label should be an ordered pair or a letter referring to an
ordered pair in a key or legend for the sketch. It's vital that your sketch capture the main features and

shape.
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It's really hard to pick up on the 2nd inflection point, visually. We exaggerate it in our graph.
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I put "IP" in parentheses at x = 0 and x = 2pi, because they're endpoints of the interval ovr
which we're graphing. Yes, they're inflection points of sin(x), but they're also boundary points
of consideration, and it's hard to see that the tangent line is crossing the graph without more
graph to look at!
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