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Exercise 1

Write the first four, non-zero, terms in the Maclaurin series expansions of each of the following
functions:

1. f(x) =e> 5 f(x)=cos(2x)
2. f(x) =sin(x) 6. f(x)=+14+3x
3. f(x) — ; 7. f(x) = €x2 (use the expansion of e%)
1+x 1
4 f) =1In(1+x) 8. JW =12
Exercise 2

Using the first three, non-zero, terms of the Maclaurin expansions of sin(x) and cos(x) as well as
algebraic long division of polynomials find the first three non-zero terms of the Maclaurin

expansion of tan(x).

Exercise 3

Find an upper bound to the error in approximating each of the following functions by their
Maclaurin polynomials, p,,(x), to the degree stated, for x = 0.5.

1. e, p3(x)
2. sin(2x), ps(x)
1
3. —;
1+x ps)s

V1 +x, pyx)

i




Execcise L
Ne(kin%'.

|
()= 3.

‘bx

_‘_\(3\“\ >

B

Moclouin Desies Exponsicons

—Q (x)= Z—Q (a:\

0GN=o0 (\

E. 'Q'(o\ =3
Ley=2=9
‘ &L‘s\h\

63(10&&(0\ =4 e con Step ot e 3@ Jdecwonve .

¥4 va3 x4+ DT+ F o o

2t

3(

I ¥ - A4+ 3% + 3%+ o3 ---\
- 2

L) Q () = S\ (<)

()= con(x) b Moy
Aty =—sen | e =0
'L\m(x\ = -2 (%) : { m(o\ =-4

“loy = sin) | 18y =0
-Q‘s (%) = cos(x) : -Q“\(o\ =4
-Q (s\(‘&\ = —sIA(x) I A\ M(o\ =0
4 m(«.\: -co% () | il m(o\ =-4a
dy=0.

sin () = % -i3‘-\3 “+ %CTS — _l_ﬁ\j P
5) ﬂ(—&\ - 4.-\--3:_

\Wc'dte ,Q (%) in "‘“MI..-Q:&Q-‘\.

—Q (= (A.-\-‘.L\—A'
L ) = - (At

i >
()= 2 (A+xY

‘: 'ﬂ'(o\ =4
: 'Q’(o\:: -4
\

! "Q (o =2

)



) —4% Q@
(K= - 3x2 (A ;& (s\=-6
N P U S S B IV S
A4+ 2% an\
.i.: A -0 x.:"’—x‘b + --—}
A+

4) —(«\(x\ = \n(d.-vx,)

ﬂ ’(‘x\ = A-ix "'

‘['\ ’(x,\ = ( A~ ’I_\-L |‘ I(Q\ =4

—Q “('x.\ =- (4..-\-‘3(.\-"L ' —-Q “(o\ =-4A
\

"Q M(‘x.\ =2 (a+x) > | —Q m(o\ =2

( -
“v=-zez (a1 M 0yame

’Q(O\ :‘f\(d.\ =0

: o\stoined -Hais oy ird'egtod'ins
+--- \L ot ordLes to qoestion 3.

5) —Q (<) = cas(z.‘ac.\

AU ‘(aq = — 2.5 (2x) —Q'(o\ =0
ey = 2% con(2x) '\ Ley= -4
i “}x\ = 2°. 510 (o) A6y =0
‘D“\(q = 2 con(ex) ' “Yoy = 1€

—Q (szx\ =-25sun (7:;.3 | —Q (520\ =0
‘Q (‘\(‘JC\ =-2%cos (7.‘.:.) ) »-Q l‘)( )= - 64

& _
& (©) = cos () = A 4xmr

C.eb(lacB:A.—;“_oc."-e.&.x.l" — 64 xC ...

2! 41 3 L K4 _ 4

————

lcQs@:L\= T L \ Shxsaffsgy A4S




6) «Q(oc\ = ( A+

—‘-\ (<) = (1-\-3::.\‘,1 ‘: —Q(o\ =4
B\ P, oS P Moy =2

=2 *3) L
—Q(‘x.\:—}i.(ﬂ.-\-s'.n)- & ' "Q“(O\:- %‘.

2. |
(‘z'x.\ (4.4-3«_) “ —Qm(n\ = 2
( =4+ 3‘)(.-—3'_7- +ﬂ.£—---
4_23_3_.3‘.~

3) Loy =

Considec gq(x)=e™

%‘—(—&\ =™ ; 3'(0\ =4 3
l "‘::L-u-ac-\-x.\..x_.\.---

%‘\ () =e* B : 3 (o) =4 o 3!

3“\ (x) = : %“\ ()= A

Py =q ()

x?'— 'R ‘DCJ‘ '.)C‘
l e = A + "+ —I. -+ __6__. + -=--

—‘-‘ (=) = (4.—‘3(.\-1 :‘ «-‘l(o\ = A

—Ql(;&.\ = (4.—")(.\-7- : -u'(o\ =4

—Q“(ac\ = 2. (ﬂ.-&\-?’ \ -Q“(o\= 2 =2!

\
_\l‘ ()= 3x2. (4.-‘:(.\ 4 \ —Qm(o\ =3x2 = 8

A A 2l 2 al .3
—_— -+ + = 2 - N
A o 2\ X 3. Bl Neshice Hacet 4- = 9 e Infiatte
s ok Hhe gescekcic SeCies
r wite Qiest — A ond cot—son
— A+ X+ XDa--- \4 foc¥io °¢ - |ei<A .

4 - /




Exetcioe 2

S

LxIn

3
swa(xe\=oc — 27 = _ ...
V= a\ S\ 4\
Cos(x)= A4 - X 4 X2 _ .
2t 4\ s
. ¢ -
"\'m(ot\: s10 (%) < - osc * e -
cosS (20) 4 - x* x5
2 22
A\a&‘o(‘o&\c. L.er\% Divisien
3
AR 2
+ o— ——'-)C- - - o=
AW = —\—4_5 +
1“2‘-‘-\-?&“_--- 2 - X3 + G
2 24 (3 420
_(oc_ —_"E-s -+ 3‘_5_---)
Z 24
x® _ x5
3 20
( x® xS )
= s — i P -
3 §
2 S
Z x> 4---
s "
_( 2 5_ ...
as
O «~---
3
*l'm(‘ac.\ L + L-‘-_?-_’.)(_s-q- ---
3 45
ExeCcise 3
2 3
A.\ o+ _99\_.-\- _'JC\._+ P\s(x.) _Q(M\]
2 Y 3 O\, (_-;c\— €ed oM
) eccal tese (n (A+a)\
- . celo,x[

Rs(.o.ﬂz _i"_c-v.o.% ) C&]0,0.S[
05
24

| &, () < 0.00419%|

0< < .0.54 = 0.004294

(eoing c*\cu\oﬁ'e\')

3 S
. 2¢
-Z.) S\C\(Q:Jc\ = ('L“K'S - ( 3\.\ (9::\ + B ()
5\(‘\(_11(.\ =20 — A xd 4 4 xS+ Ls (x)
' as e

eCcCel Yest—

=)

LeqCange Lot
o tha eccer tese



(
Rs(x\_’esfq x®  , ce€lo,x[

since AU (<) = 0 (9.:&\ -Q (x) = -2%5a (2) = - 64 .10 ()
Rg(0.8) = — 4. :‘i‘(“"\ (o. s) , € €]o,0.5[

Note @ etk e oboselste vole o e (x) .

————

'Y =
420

0 Iﬂs(o-ﬂ\ _ \ cL. sm(?&\ . (0%)* \ < _f;_; ;" 4!.19-.0

I 0< IRS (os§l< = \

3> OSK‘\% ool cesuls —Qccr-\ ex.A ope_‘b'\'ier\ 3

A = 4-2% 4+ xt- 3c_3‘+‘9\3(aq
A~ psbq ek et
(&)
9\3(«_\ = “:Z‘c\ A , <€lo,x]
—Qa‘\(x\ = 4‘. (4.-\-7(.} = _4.“_.
(Aa+x)3
o & («-.3_("::‘\5 , c €lo,x

<4
R, (0.5) = (qu , c€lo,o.s[

B, 05)< 0.5% = & \

€
A) VA ax'

\et —Q(x\: (4.-\-'.!.\\/" “.‘ —-Q (b\ = A
—(—"(«.\: _’-L (A~ Y\’z ; Loy = L
-‘\“(x = - (A-\--x_] ' 'SS“(O\ =-4

; 9.1. . \ 4
“('m\ 2. (4.-'&-'3&\- = | 'S‘\'mlﬁ\ = -%-
2>
(4 |
'ﬂ 2‘&\ = — Sx3, (1-\'1‘) M &'u‘zQ\ = - A4S

\ as
4 . ag
(=) ! sz‘s (4_ \-‘1/7_ :

A = _*_- + T .

(3¢) -



_ 45 och N p‘l-\("c'\

40s

S
=3wBxF = =
32 xBxbudx 256

(i-‘-‘JC. =4+ 2 - £.£+i.x3
Z T2 3 3 46 a!
(i-l-oc, =4+ - x'?._\.. x}_ S ‘x..l"-\-ﬂl‘(_x}
: 2 3 46 a3 .
el
B(x) =
_Q(s\
R, () = 18D oc3 c€lo,x|
(s)
since “p (‘x\ =_2°°
32.(4_+«.\"’L
R —_ 405 S c€lo,x
46y = 31xlzo(4.+c\"’z e ’ 1 ’ [
R ('ac.\ = = .ac_s
- 256 (4+c) 10S
s
Ry < Z—x
256
Ry (0.8) =R, (& a_ _ _3
L'( \ "(1\ < 256 25 a9z
\ Re (0.5) < \
%:L‘-\'Z_




