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Problem 1:-Consider the functions f(△ )=劣

2 and乡 (r)=√′瓦

(九)USe linear approximation to approximate the value of/(3· 01)·

soF溺m.r(⒊ 01)can be lincarly approximated by y(⒊ 01)≈ r(3)+r′ (3)· (3.01-3)

Since r′ (劣)=~·×_,We have尸 (3)= ‘

Moreover,F(3)= we conclude that/(3)+F′ (3)· (3·01-3)=9+6× 0· 01

can

=甲 .9‘  .□

(b)Use a calculator to nnd the actual value of F(⒊ 01)· Is this value larger or smaller than your approxi-

n·1ated value?

ScJ1】古扔呢,y· (⒊Ol)=3,012=9,0601_二 _9.06·                  □

(c)Use linear approXim血 on to approXimate the value o幻 (⒋Ol)?

Sr)J色切cη.g(4

Since乡
′(t)=

01) be linearly approximated by g(⒋ 01)≈ 9(4)+y(4)· (⒋ 01一 荃
)

上̄
△X ,、re have g′ (4)

o
We conclude that,g(4)+g′ (4)· (⒋ 01一 4)=2+去 ×(0·01)=~L'口pJ □Moreover,,9(4) =:  z

(d)1Jse a c111culator to nnd the actual value of乡 (⒋ 01).IS this value larger or sma11er than your approXi-

rnated value?

sof溺 c%.乡 (⒋ 01)=v′丽 ≈2·oo2续98439绣_笠_2
(e)NoW,we9ll try to explain what’ s11appening here.Compute the functions尸 ′

(劣)and乡
″(z),`vhat d。

you llotice about these functions? Are they positive or nega.tive?

soJIL而 oin,r′
′
(臼 )=(r′ (J))′ =

y`(r)=
J ˇ̀ˉ。
7巩

Thus,,厂 o)is alwws_2~0(>or<?)
y`(3)is alw叩 s~.I~0(<or>?)                             □

(f)(op‘扔冗OJ/v3J它 n。沙be g陶拓 d)Using the fact that the second derivative is the rate of change of the nrst

der1vative, expl⒏ in v/hy your approXirr1ated answers△ vere larger or sy△1.aller than the actual functions

values for the functions r and g ab。 ve,

`:;@J‰
古氵ε尼, The R压 ean Value rrhe。 rern states that∶

“suppose g=/(r)is continuous over a c1osed interv械 la,bl and difFerentiable on the inter吒 rs interior

(a,b)‘ Then there is at least one point c∈ (a,b)at which

兰I±工(c)=f`rc),

b-a   Ⅱ ′′

”Take/(c)=r2,c=3,b=3,01 as an example,by the Mean Value Tb~eorem,there exists a c∈ (3,3· 01)

such that r′ (c)=匹毛黑I普
n· 1t fo11哪 s that F(⒊ 01)=r(3)+/′ (c)· 0.0⒈ on the other hand,in part

(a),we are using/(3)1-r′ (3)· o,o1to approⅪ mate,f(⒊ 01)· In part(e)△ve hwe found that,/′ (劣 )is
斑w叩SP° sJ书吧
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Problsn1 2三 BeloW is part of t1△ e graph of 5△ 3v~-3rv2+?'`3=6·
Since wlley1(△∶,?)二=(1,2),We have 5岁

3⒊ -
33v2+v{3=5· (13)· 2-3· 1ˉ 22+23=6,we conclude that(1,2∶ l is oxl the graph of 5tisy- 3彬2+v3=6.

(a)There9s a nearby point on the curve whose coordinates are(1.07,z).What is an approximate value

for也 ?

sOJt‘ 古z o77.Idea|To approximate z,we realiz叼 locally as a function of r a1△ d use the derivative y=唣 .护

a.t(1,2)to appr。 Ximate t.

Taking d△e derivative of 53%`-3彬 2+v3=6 with respect to r gives us 5(3“ 2〃
+·正3″′)^3(v2+

r(2v)?′ )+3v2v′ =0·
ˉ
We are i斌 erested in the value of y when(气 v)=(1,2),Plugging(%v)=(1,2)

into 5(3r2g+c3y)~3(v2+引⑿v)y)+3夕
2夕′

=0 gives us v/|(1,2)二 1̄8/⒌ Now we approximate u as
?I≈ 2+″′

|(1,2)·
(⒈07-1)=1,748,                         □

(b)There9s a nearby point on the curve whose coordinates are(0,98,v),Mimic part(a)to give an

approxirnate value for t,?

趾 V≈ 2十
J′ 灯”z)·

(9乃昭LI)=褒 。口7丑

,`Ⅱ      口

(c)There9s a nearby point on the curve whosc coordinates are(o】 9,2· 0屡),Ⅵ厂hat is an approximate value
br v?
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I1.roblern 3:Ir1△ agine that in the future you are on a long night and your phone battery is at 1%,rendering

it useless, γr。 u th。 ught you packed your phone charger,but realize that it is in your checked luggage, For

sO1ne reason,you need an approximation to氵 /σ and all you have to help you is the blank paper and pencil

that the night attendant ha`s gra.ciously given you,

(a)`vhat is the value of 23?And what is the value of氵 恁?

' 1         .、9L    r=: 
、,J百 =z      口

(b)Denne/(劣 )=氵
/瓦

.What is the derivative/′ (r)of r⑺ with respect to a?What is/′ (8)?

△

'l0。
l

冖′

士(△

`=古
石

^了

、
‘        ‘

f″rg)二
TiE

l                  l

上(彳

`=2十 七
/(甲 侈̄9二 2+该 肜 2.Og 3.

口

(c)Dennc L(r)=/(8)+尸 (8)· (J-8),Compute L(9)and we may take L(9)as an appr。 ximation of r(9)

S。 l

口

(d~) λⅠa.kc a.skctc11 of the graphs(3f t,f((r)and.L.((r)together orl thc san1e axes, Indicate in.thc skctch thc
actual value for·沟 and吨lue you used to get your approxilnatio11 fo1· C/0
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Math 151 Quiz 8

score:         0         1         2         3         4         5

(1 point)First Name(PRINT):_ Last Name(PRINT):_ session:_ NetID∶ —

(2 points)1·  Suppose/(ε )

of v=r(r)at男 =l is〃 =

is a difFerentiable function denned f()r all real nu111bers r. 
′
rhe ta11gent line to the graph

1

“+;· Find an appropriate linearization L(多 )at r=l and use it to estimate/(1,1)

(Make sure box both of ans、Ver for J and of 1,1

(2 points)2· Use difFerentials to approximate(.9)3/4,(Your answer should be a rational number,preferably expressed

as a single simplined fracti。 n,)
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