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Math 220-X8 Test 2 Name_ Selutions
& O Calculate the Derivative [1 pt each]. 5
) flx]= 3x3?' 2) f[t]= % = At -2
S'@=T% . fla= -1t "
3) flx]= 5Sin[x]-7x 4) f[x]= -Cos[x]+e*
' : g4
$'0 = SCestd) -7 £U) = St () te
5 flt)= vt =7 o flx]= 5e/5
l LogVa . =
fH= =% ) )= B = e
‘2.0 Calculate the Derivative [2 pts each]. Show some steps.
7) f[x]= —Sm[3 esx | 8) fly]l= % = 6%’64 =
/ sx] Cy ; Y 7
P - ol e x) el eyt Sy
~Ces (3 5’?‘] (3)e” 0;<) ? ¢
= -Z0x Q Cej‘{}? gg‘gg wwwwwwwwwwwww I
9) f ﬂfr]‘: et Sm[4 t] T \ 10) f [x] Log[9x —/Log[x]]
= 4 e )= CI'){ 'Lﬁ X g //
Ht)* - et Si[4El+ eFCos B Y | #6)=C _ 163) - e¥
| Tocbgr Tl
F 1-8x-x2)° - - Ty T
1) f[x]= g———i—_-&—l 12) flx] = 1_5?? )Mg
2w~ v/ W= o (1-e")
e 3(m 82 ()| PO e g( V(e (1)
. 2 € /j-\1-¢
+ (114 .,_&a;f;c"z) e
0 True False False [2 pts each]. If False, you must expla%; why. g%? ).
13) (5x)'= 0 because 5'x'= 0x1= 0. F’: SE .

(5x)= 50" = 5-|

14) Polynomial curves have a distinctive "s" shape.

=5,

False,

Lé‘?i stic cuorves have Hhe distinctive "N s izﬁf{g?é%




15) If f'[a] = 0, then f[x] has a max or a min at the point (a, f[a]) .

Fale. T+ wlylt nothave elther ot 2=2,
16) A human grows most rapidly when they are half of their mature height.
Tree.
17) The derivative of a sum is the sum of the derivatives.
Teoe,
18) The derivative of a product is the product of the derivatives. o/

] Fanh J ¢ \’
Fake . The prduct vl T net (Feyg@) = PRy,

XS

19) A graph which has x-values from -1 to 16 is a good representative plot of f[x] = 5~ 16x.

F T+ "‘4!)3"g ?ﬁﬁg ﬁi_{% aw f“(‘ %ewﬁ(“ﬁm\ %ng}’ = %%W éé =0
alse. e | oaled  ode (e =2 +
crefieal ot g welvde &::/- A=E A

20) If £'[-3]=0 and f"[-3] = -3, then f[x] hasa maximum at the point (-3, f[-3]).

Trve. SN (Seewmd Teriv, “;’fw.;

21) Logistic growth is sometimes called "controlled” exponential growth.

Troe .
22) The polynomial 1 + x + 5; + %i can be used to approximate e*,
Tree.
X%El Multiple Choice [2 pts each]. Choose the letter of the best answer.

23) If you want to graph your height from your birth until now, it is best to use a B to model the data.

A) exponential curve [ E logistic curve  C) polynomial approximation D) line with positive slope
P p

24) If f'[a] is not zero, and f"[a] is zero, then f[x] has E: at the point (a, f[a])l O pavst ei\a%tg%‘

A) a maximum B) a minimum C) either a max or a min clans Ao he e av
D) an inflection point don't know P o VB etien ot
o 5
25) If f'la] =0, and f"[a] > 0, then f[x] has @ at the point (a, f[a)) .
A) a maximum @ a minimum C) either a max or a min
D) an inflection point E) don't know

26) If f'la] =0, and f"[a] =0, then f[x] has E  atthe point (a, f[a]) .
A) a maximum B) a minimum C) either a max or a min
D) an inflection point don't know




27) f 5 is a function with f[0] = 0.2 and its instantaneous percentage growth rate is a constant 40% .

A 02e%4% B) 02e%* ) 04e92% D) 40e02%
. . . . ) 2 Fp e
28) A crystal has grown in such a way that all the linear dimensions have increased by 75%. (00 A@ + /. g ;f;

The new surface area is E times the original surface area.

A) (0.75) ‘(1 75)2 C) 2 D) 1.75

-
29) A crystal has grown in such a way that all the linear dimensions have igfreased by 125%. { toe W.é gf‘ & } Z

The new yolume is aE? times the original volume.

A) (1.25)° @(2‘25)3 Q) (0.25)° D)3

30) Ifthe equation f'[x] = 0 has exactly 3 solutions, then we know B

A) f[x] has at least 3 crests or dips f[x] has at most 3 crests or dips m
C) f[x] has exactly 3 crests or dips D) nothing %

=&l

31) Given any interval [a,b], there is an x-value c between a and b, such that f[b] - f[a] =f'[c] (b - a).

This is called the ( ﬁ )

A) Point-Slope Formula B) Law of Averages @ Law of the Mean D) Race Track Principle
15+

O Answer.
32) [2 pts] Fill in the blanks to make a correct version of the race track principle:

If f[b] = %ﬁ‘«;} Cand fx] = gfx] for x<b, then £ < 35@ for x <b.

33) [2 pts] Write a sentence or two explaining a version (any version) of the race track principle, in terms of
horses racing. @ 4us E’&GF’{;@S .5;‘%% a'%' *‘M&é Sawe ?&C@} ﬁ%& oh e % erce

étm§§ fan j@y"*@r ,,gam* “"‘%ﬁé’“ 5@5} ”%’@@h %ff’ %Méﬁ é’?m"i{

was ahead betore Hhey met.

34) [2 pts] A good representative plot of f[x] = x* — x should include what two values s of zﬂ%show your work)
<34 ) =0
-z

¥ = 4 v éj?
35) [2 pts] You know that y’[x] = 4 y[x], and that y[x] is positive for aff x's. What does the graph of Log[y[x]]

look like? (Explain, don't draw.) 4;, }
s Wwdans }(ﬁéj - g€ _
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36) [2 pts] Given Y'[x]=0.7y[x](]l- M) with y[0] =1, cany[x]ever go above y=707? Explain.
Ei\jeﬁw g/(’ﬁ) s a lo g*%‘”@e; curye wWith Ao zonte ! Qe *’f‘f e (mey
4 e o
a"%’ g/ s 5@ :}f@g» Cal veyer 3@ @%&@U%? }?’w ,&?@c

37) [2 pts] The quantity 100 [[ ]] is called the ﬁg‘%s %f‘ e ntnae Growth Rate of f[x].
<

The quantity 100 ( [;E-F]l] - 1) is called the é%ve®@> T€rcey “5’%3@ Growth Rate of f[x].

38) [3 pts] Rank these six functions in order of dominance (largest first and smallest last), as x approaches

infinity : %! % Y3 % &
4 & .
e 0.2x LOg[X] ,\/; B % LOg[X] e x0-2 2 X L@j& > Q
— e %@“ 5 o , ,
e e X i@ﬁ L dx X é@@g zif i
Bonus) [2 pts] Rank these four functions in order of dominance as x approaches infinity (largest to smallest), and
explain how you ranked Log[{Log[x]]. . é@g s {
K& = ol Log[x’] Log[Log[x]] X Sihee X > Logfy
X X 2 Loy Log logg [ | =3 6>l @éﬁﬁ @
Qibq 3 < |
e Lo i@éﬁ?

L} O Limits [2 pts each]. What is the limiting value?

Show some steps or explain your answer.

390 lim —%X— = % .y “%D{ 0 lim Ly O _ [~
x - 0o XLoglx] ~ L@&’? Koo Vi %\fg
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20O Matchmg
41) [5 pts] Match the differentiation rule with its name. Write the correct Letter in the

blank.

ﬁ x"H' = rx! A. Exponential Rule

E (f[x] + glx])' =1{'[x] + g'[x] B\ Power Rule

o (flex1) = £lelx]] ¢ [x] ¢, Product Rule

& (cflxD)' =cf[x] B, Sum Rule

O (IxIglxD)' = f'[x] g[x] + f[x] &’[x]. E. Quotient Rule
"W Chain Rule

\Gk Constant-Multiple Rule




g&f

£z\
R
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42) [4 pts] Match the differential equation on the left with its solution y[x] on the right. Write the correct Letter
in the blank.

C ipoq _ rylx] Vowver « ace'™
—-y[X]~ X ‘A\ a—c+ce*

¥ yxl=ryx)  EXP % ac™

A y'[x] = ry[x] (1 ——Z[éi]-) é@iﬁ?i‘ € ax'

D yix=r Linear B IX+a
E. Sin[x]
S
O Answer.
[ 4 pts] Use the race track principle to establish the trig identity tan[—x] = —tan[x] .
sin[-x] _  sin[x]

First, rewrite it as:

Canceled

cos[-x] = cos[x] -

44) [2 pts] Two functions are graphed on the plot below. They start at the same point and run together for a
while before one grows higher than the other. Identify each type of function; choose from the following:
exponential, power, linear, logistic, polynomial, euler faker.

ot A T Smcs——

[ - F;?&?

120 F
100 f
sor - &33 e%"fﬂtgﬂ
60 |
40T

20+

Top = ﬂxﬁ&ma i Bottom = z,@f} = Wf"’%‘iﬁ,




i

45) [2 pts] The graph of 1/x is shown below. How does this graph tell us that Log[x] has no maximum and no

minimum? Co o i e }
sl/x Tle é@mwmaiﬁ%‘” % @35&:{ T %y’)
[ ‘ »
4t S;VEQQ }% aQeveEr "%&JQ-‘{?@,? ‘?{éi? %gf@é{;g
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g “3‘}@ {ag‘;%;?@ff f@?gﬂwﬁ o n g
£
' 10 " he ey or nun.
’ ? ! 6 8 10

i T f[x] = x> . Show all your work

46) [4 pts] Find all the maximums and minimums of the functio ;
| ! - =] % ? X - ”

= e %Q(‘%%%) =0 §0) = "y (é«t»éze«@%@

X 2 2 4w =) b e |
& = v 4 =0 =T& Wale= 1o ie ) =0 de :

x=-3 |
- /Ue,w‘@ ,ng” o P ) 7
e - oSt o A
w;, . )= e'ed) G-4) <0 [ —
_ - 2 2., Vs L L% -
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O Bonus. 770\ . N, - \ T
{ m:*' K2 X ; \
sy LT CUze B Y >o | x=0 i neither
Mark all the correct answers with a "Yes". " T e e
Mark all the incorrect (or uncertain) answers with an "X". % N
. = 1 .
¥ QCK) ac - alé
Suppose f[x] is proportional to its derivative, and suppose g[x] is proportional to f'[x].
We know for sure that... W -
kare'*

= X el < P (€2 lim [eix]| = Im [fl] = 00

X =00

2’4@3 g'[x] is proportional to f"[x] X/ Both glx]} and f[x] are trig functions

N 2 X
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