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Worksheet # 2 Answers
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first two terms)
The hiaclaurin series for sin[%] 15 2 convergent alternatme series, so the arror made n the
approximation 15 less than the zbsoluts value of the first term no considered:
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This problem can alsc be done using Taylor's Theorem. Te do so, we would have:
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R[%] = %ﬂl : [% -'I:I] . whera R,[i] reprazants the remaindsr when a polynomial of

degree 3 iz used in the approximation.
Since f(x)=smx amd knxs1= ) <1
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If Taylor's Theorem was used for part (b), we would have:
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Uszmg Tavler's Theoram: R[%] = ITFE}[% —II:I] , Whare H[%] rapresents the

remamder when a polvnonnal of degres 3 1z nzed in the zpproximation.
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Sinca fF1)x)=¢* which increases, and 0 <z c% = fz)<e <2
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The series for & from part (2} 1= NOT altemating, so Taylor's theoram 1= the only method
we can use to estimate the error made in the approximation.

So:
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Let f be a function that has derfvatives of all orders for all real numbers and for which f(3}=-1

N I
and #(3)=0. For mn> 1, the nthderivativeof f at x=3 isgwenby f™(3)=(-1F l‘:‘_

a)

b)

d)

e)

Since #(3)=0 and f"[3}=|f—1}=-%=%}n f has a local minimum at x = 3. The

ﬁm:t[unhaz. a honizontal tangent line and it 15 concave up (zecond derrvative test.)
f"ra}— nd fU f3}=—%:}.ﬁlr_x}=—l+ﬁ-{x—3]- —%{:—3_}"

e :
x-3f = —'-Ir_.u'—_:l-_'_l"r =(-1J e Ax—-3r
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A,,,‘ .H\ |x_3|ﬂ_|=|x—3|._¢:1::=-|_1-—_:|-|{1: Fadims of
(- 1]‘ —-[x-3f 2 .

comvergenca is 1.
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PH-}— 1+4 E+ln|5 3E+I54 We can see that the resulting senes 1= an alternating seres.

We can estimate the error uzing the remainder of the alternating series.
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Let f be a function with denvatives of all orders for all real numbers. The third-dsgree Taylor
polynomial for the function f about 1 isgivenby Ix)=6+2-(x—1)—4-(x—1 +3-(x-1)".

a)

F1}=2 and F(1)=—4-21=-8.

b) Neither. Since #'(1)=2>0 f isincreasing at x=1.

c)

FlO)=T0)=6+2-(-1)—4-(-1F +3-(-1) =3

d) We can calculate the error commuitted m our approximation i part c):

fHiz)
41

.(0] =

-1J'|. Since | /x| <8 for all values of x suchthat 0Sx<1:

|R,[ﬂ]{%=%. Since the error 1= smaller than %:}—3—%{f[ﬂjn:—3+%. And so

Fl0)e-2.




Worksheet # 3 Answers

(a)

(b)

(c)

(d)

Yes, since f'(2) =T'(2) =0, f does have a critical
pomt at x = 2.

Smee f7(2)==18 <0, f(2) 15 a relative maximum
value.

£(0) = T(0) = =5

It 15 not possible to determine 1if f has a critical pomnt
at x = 0 because T'(x) gives exact information only
atx=2

Lagrange error bound = %h} ~2*=4

£(0)<T(0)+4=-1
Therefore, f(0) is negative.

[

1
1

- states f(2)=10
: declares f(2) as arelative

maximum because f(2) < 0

- f(0) = T(0) = =5
- declares that 1t 15 not

possible to determine

- Ireason

- value of Lagrange error

bound

- explanation

Let 1 be a function with derivatives of all orders for all real numbers. The third-dezree Taylor
polynomial for the function f about 1 is givenby Tx)=6+2-(x—1)—-4-(x-1) +3-(x-1)".

2) F(1)=2 and F(1)=—4-21=-8.

b) Neither Since #(1)=2%0 f is increasing at x= 1.

) Fl0)=T0)=6+2-(-1)-4-{-1) +3-{-1) =-3

d) We can caleulate the arror committed 1 our approximation i part c):

fHz) ;
o -0-1)

R.(0) =

1

. Bince | (x| <8 for all values of x suchthat 0=x<1:

|R,[ﬂ]{%=%. Since the error is smaller than 52}—3—%{_;’[0_]1:—3+%. And so

Flo)e-2.
g) Glx)=6-(x—1)+(x-1) —g dx=11+C

Since G{l}=5= [ iy ::bmr_x}= G- |:.1'—1}+|:x—1}1 —%

Jx=1)" +5
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Uszinz Lagrange’s form of the remaimder:
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The zraph above clearly shows that _:."['"}[x}d: 30 on the mterval I:I:l._ al Therefore we can bound
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ﬁﬂ-l—L which showrs that P[l]—f[l] {L
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the error as
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