Tuterrgl 3

This tuterial focuses mmn/g on
polar cooraiviate s (l”é’(O} 00) ; QGIR)

: Tapolagical terminiology
Some %utes’r)'ms Come ﬂ’@m MATH 2010D Problen; Set 3.

() (ay Sketch the polar curve r=e9 where §elgn]
(5 Doss th paat (r = (¢, ~1) Ly in the

curve o (a) ?
(C) Does the Point n (b) Satisfy the 646%01'5{011, r=60?

(d) Find The ar‘o/f,nj’ﬂ’b of the curve in (01)

Ans - (a)

/N

(b) Yes. (¢)No.



Ans: 1(d)

Ldea: Recall the definition of arelongth of
A Smootl, Curve ?(t) :

s< P17l dt
o
[§ ThY is wpressed as Th) = (x&),yw)|,

~—
Fectangwlar coordinates

then We may Cpmpw'f& I ’?1(1)”= ,'x’(f)‘+5’(t)‘,
But now we are given a polar equation r=e’

how OlO we get &n 'exprassiom such ag the
one in the 5raon box ?

, out’ [)a.mm&’mr
bt ~
Re call : {'X=oo_s 8 LB’L (9€[0, Z’ﬁ/],
Joreme Defina r(@)
M

x ()= e%cos 0

« 0 3L9)== e’ sind
/ The wuwrve In (a) Is 3iW/l b,j

...... J the Z)&mme:trizm.'on
T(0)- (x), y@) , VO oo

re,c.tmsuj:.r— coardinoates
Tl’waON Mclmﬁfh ef the cmrve in @)
’ 2N N2 D z
= [T IR0y 46

— fo?:n, eﬂ’ﬁ 0“9 — J_l_ (eub_l)//




@ Let S"{'ﬁ'=ﬂ€z+} be o Subse‘faf R
(@) Is S a Closed Subset G{f R ? W%’
U’) Write down Int(S) and as. Ex/a/m'n,

Ans: (a) No.

not opeh 3 % € U suchthd V§>0, 5;("0) £ U.

Take %= 0€R\S. Let §>0.
By Rrehimedean Proporty of IR, there taists n €N
such dhat =< Thus, 7+ ¢ (75 ).
(-5, 8) & R\S .
L R\S is nel open.

.- S /s net closed.

(l?) Claim 12 Int(S) = 9.
Pf ‘ Sul’l’ose it were true that In? (S) #9.
There Wowld erist W€ Int(S).
B‘j def, o:f- Im‘.(SJ) T $>0 such that 85 w) € S
Sinee 3 ivrational mumber L € (W-3, wt§) and -
Sc @, we would have B.(w) g S
Contradiction wewld arise. hms Int(S) =4
Claim 2: 95 = Sufo].
Ouit Line ﬁf Pf:
Svfe) € 355 Ve Sule}, V>0,
(x5, x45ynS#P anol (%5, %+8)n(Rs) #¢.
IS ¢ Sufo): Vxe R\(Sv[4), 3§>0 such that
(%-5,%+8) ¢ R\S or (%-5%+$)sS.



B) Let S={ (xppeR* - [af>1} be a subset of R’
Show that S s not lm’h connected.

AV\SI Suppose S Were @, Fa‘l‘h cenmeated Set.

Since (-1, 3) and (1, 3) belong 10 S, :
Shere wonld exish a4 continwous ‘curve T[4, J— R
such that ¥ (0)= (-1 3) anol ¥ = (1, 3),

and T(lg1]) €.

Define  (xtt), y&) := %1(1)
The component ﬁmo‘tmm &:[0,1] =R would be continuous
withh, % ()=~] and x0)=).

Since =1<o< |, 53 Lntermediote Value Theorem
there wowld, exist ¢ €(0,1) such that x(c)=0.

Note that ¥T) wowld be 6. point in S,
Howww) T(a = ('x(c),:j(c)) = (o, 5(0) % S_
Contradiction would orise.

Thmfom S is mt parh connected,



