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SECTION 3.10: LINEARIZATION & DIFFERENTIALS

1. Use the linear approximation of f(x) = \/z at z = 4 to approxmiate v/4.1 and compare your result
to its approximation computed by your calculator. J .{0. D ,@ zsxo i)

— LG = 24..,_6(,4) (from previous pasl/) / = 0.025
Plug in x=4. m L) LU = 2+ F (1) =2+ (o) =2.025

51 co.ku\dDV‘ 7}_’-}_5 ;SOUU“

Cormpart £l4.)= 1_’..2 02413.. approxivat ia,
fo L(YD) = 2.025

[
i yiaus Pajus
evror 25 00002 (! g) = See picture ch p

2. Use the linear approximation to approximate the cosine of 29° = 27

= 55 ¢ radians. h aV.l‘H'i‘—
What is 67 a_? D hine

£6= 0057«. | L= E '-‘é‘(x‘“g) /

0-'5300 ‘mp:"/h qﬁj
Wovk: Fund H}tjav(f linss 30 6) ( é 6)

'C(‘ﬂ-/(o}-" {72 = E—}’l._'— :’3__0__@——”::0,%?"45...
, 2 2 30 é0
7, - — /) _ _|
£C /&} = Sm( /b): Z  6Sida: &5(1‘7“)=0.S‘-7-‘/4,1q
3. Find the linear approximation of f(x) = In(z) at @ = 1 and use it to approxmate In(0.5) and

In(0.9). Compare your.approximationwith.your calculator’s. Sketch both the curve y = In(z) and
y = L(x) and label the points A = (0.5,1n(0.5)) and B = (0.5, L(0.5))

LD =1nD=0. ‘poia{'(‘;O) Compare1n(05) = -0.L 93] vs. -0.5

’(‘\’ $(3’ = Lh(b-Q) = -0 '05. vSs. - 0.1
Beth are clox. LL'D
line: \A—- = | e-1) lﬁf‘m(
LG = x-\
L (0-5\3 o's—|=— D.S— ?)<
LCo.4)= 09-1=-0.1
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Exmnpb: The dif ferendtial of Y

i\
X
7
o

<
0"

bt
b

@ The differentral estimats how much Y changes for a given

Whg& m X. Lo line wi-l-kslupb m= -F'[a)
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4. A tree is growing and the radius of its trunk in centemeters is 7(t) = 21/t where t is measured in
years. Use the differential to estimate the change in radius of the tree from 4 years to 4 years and
one month.

the differential: dr= ) 124t o [dr= 4___;__, 4t

esbinat AT as t goes fom q gposs b 475 year.
Se At:'llf - 'Pluj w e {.:4) A:t.=,é’ -lﬁy,.&

dV‘.’./.-f }CIM

| |
Na 12~ 2

5. A coat of paint of thinkness 0.05cm is being added to a hemispherical dome of radius 25m€Esti-
@w volume of paint needed to accomplish this task. [Challenge: will this be an underestimate
an overestimate? Thinking geometrically or thinking algebraically will both give you the same

answer.]
& hcmiSP’W Lunctien ? Volume : V"%ﬂ"’é)

A..;Z

Splece

O.05em ik , 3
puin® V=371 ) distential

[dV=27¢dr

. ES‘I"WYI“‘H on : r:Z{m, drz0.05¢m = 0.05 m=0-0005m
loo

2
Qo AV=27(a5) 0.05

_ 3
700 =1.96 m

6. The radius of a disc is 24cm with an error of £0.5cm. Estimate the error in the area of the disc as
an absolute and as a relative error.
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6. The radius of a disc is 24cm with an error of £0.5cm. Estimate the error in the area of the disc as
an absolute and as a relative error.

A= 7r?
da= 27rdr
I O5em dA = 2724 -5 = Q4T 235 Hem

avr
absslwl exrovr-

‘Fora -\2 Cm orvor in ma&wcmﬂ(tf ‘Y‘/ a.calcu.w'-?o‘l)f

oven A cun haw an vy of o muches F5.%cm .

reladve _ OA 354
71 (267

rvor AT - 0.033%= 3.34 2%

Se an trr Of iL Cm can ‘Pmdua- an error in

colowledid avea by aS much ar 3.834%



