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— To _form a /oo/alc cooVelinate. sys tem. //La.,/o/a:ne;,ﬂ_.-_-
—__start with a fixed P ot Q_which is calleof
»‘\t/)&/oo/eﬁo;:&ééegor/' 0y and a_fixed half |
——line QOx_drawn from the pole O_which is
———called the polar axis or the jnitial ray ,
—usually taken to be _horizontal ano jis
— direction /s _to_the rioht.
— £ Pis any point in"the plane , then we
\'_associaée_/aajaf_ma)&lzbaées_(ﬁ,.e_)fox ’c
\Ox_a&t/le_z}wf/a/_&'olaaf_éﬁ&anf/eﬁ.an#
— rotate the terminal side around the yole
il : S 1 E -
hﬂamﬁ@miﬁ&pow/ﬂ_éﬁc_op/aasé&__f__
:szquJ/mwgmé P. | f
|

ﬁmf/e_@_cmb _measuted in radiarts or |
___in _degrees.. |
___'ELaZ /ﬁ_é_l;s_/aosdil/ﬁ_[[_é&&méa&dn_of |
_ the t&rminal side is_counterclockwise and |
_ negatise jf the rotalion is _clockwrse.
r s the directed distance from the pole
,._g_.O_to_t/?a../o ont_P.
__r /s positive 1~ P _js_on the terminal
 side and negalive ;£ P _is_on the |
_extension_of the terniinal side.. |




|
|

. ?:.;_Remaﬁk_l_.?_‘_l_:wgzg/_pomiﬁp&m*/oo/ar‘
| coordinale system _with coovdinaltes (v,.0)
______/7525_a/ﬁsﬁokan,_/)?f/\ﬂiée_dazzféeLa_ﬁ_p_o./af
: L . B

_coordinates which are

.

’

|
|
|
|
|

n_,w/zen_e_lfs_Maas.urec/_/}.?_o/e. Ve lS

|

wWhern—60_is measured in_ radiants.

b -_(—r;,@-f-ﬁT—)—/%r‘—a//—e//en_mée/ﬁ)cs- V)_)l

!
i

a~(r, 4‘1)9«/8Oo—)—[olé‘_d[/_eucﬂ;lhf%ae}fs_» S——

|

g~2ﬁ—af@$,ﬁ—+ﬁ+ﬁﬂi)_ﬁmudi/ﬂi%9m_—

J

when O _is measured /n deoreos.

|

b (~r ,ﬁ_+ﬂl)—foMﬂ_adaLMé%¢m_&}__ﬂ

When O _is measured in vadionts.

WExa_MfJe_l.ZﬁZ: Einod _all the ’K)O/a}"

' _coordinates (r,8) of the point P(3,30)
ol _jolot ¢4

e

_such that -360°£6 £ 380° an

— point P for all these coord

Solution
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/he

(3,330°),(—3,210°), (~3,150) . ¢-c.

|
)
|

© P(3,30°)=P(3,-330%)=P(-3,2/0°)

|

—=P(-3,-1507)
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| 2. P/otz‘/'ﬂaq (3,-330")
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3. /’/attmﬂq (-3 ,210°)
| P(“‘3J.2/00)

» X

1 0{ @ O ‘nitial sidle of O

4. P/oti‘f/lﬂq (-3,-150°)
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‘,//n‘/<§)/ /'/c)’l'x’,/ltl Shde of O

-150

'4(—3 y=150")
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_ _Exercise 12.3: Find all is= nslan
—— —me) of eacn of Zis f’.,;'l-:.';f;}:ﬂ;
— 0125 P such trnat —34¢0° < &£ 3805213
I /o/oz’_. P fLr cach ccordiriates 24zt o fira
Y SN~ )
) P(s,H5T)
2. P (4:90%)
3. P(§,270°)
‘1’-4-8(2'}“—30?) ——
— i 5. P(~3,15°)
M. - g BN 38

Example 12.4; Find all the pclar
coordinates of the /<951th~ P (2,30°).
Selution:
’./’E,a,~)oo/ar_c:ooraéhaécs are
(2530°+n.180°) where n=0,*2,%4,24, ...
and (~2,30°%+n.180°) where n==%1,t3,
_1:5 —2- f:'"7A) S

o the )001'/12‘ Pl2,30°) 17 exam/a/a J2.H
__can be written as follows:

L (2,30%) 5 (2,390°) 5(2,750°) 5 (2,1110°) ...

. (2,-330%),(2,-690°) ,(2,-10507), ... 5
L 2,2102) 5 (~2,570%)5(=2, 980D ynen -5
(2252150 , (-2 5= 510°)5 (=2, 870°) 5+~ -

T Erle 2 s Findail the polar
,. coordiiales of the /oo/'/)z‘ Pz ,12;) :



(1) ;
Solution: |
The /Oo/a)" Coo;’a/ nales aye !

(25 E+n7T)w/yere N=0,12,+4,14,

| asct (—2,1.}-—+n77) wWhere n=11,13,+5,

"_."”_“F?;émaré 12.7: The polar coordlnates
of the pont P(2, I )in_example 12.6

. can be. wr/ ttern a s_/' /fows .

(2, L), (2,87 ), (2,25 ),
(2,- _)%I_T )->(2,- 2‘; Ty, (2,~ 3—‘%1 2

(25 20),¢-2,19), (2,30 ), .

(=2, 57‘) (-2, 1771‘)_,(_129;2277’),4__,

Coderbifp Pl Lonkilelns fai oy ——

Coordinales 12.3 .

—To convert the polar coordinates to
o Wthe Cartesian _coordinalte Use the _
- Follo w//); e.gaa tions ) -

% X =) cos. 6*__.“*‘,, aﬁa/_yv. VSIirn &




| EXQm/o/e 12.9 + Find the cariéesian
 Coordinates of the /c;//aw//é.o poimnts.:
1. P(2,80° | |
2. P(2,90°) SE—
3. P(-2,0%) —
. P (=2,90") S —
T = - 1T N R— L
1 &. P(3,30°%) B
N (S P _
| Solution s -
. For. R(2,60.?_.)ﬁu/eﬁ/mu_e
. X=rcosd and Y=rsiné
= x=2¢€0560° and y=25/nd0°

I ~;>-><-=-2(A-%—-)wano/-0%_-_—-2.-( ‘f;—"—.)

R P Wx~=.<l_ﬁano/_iA=_\E3’
-—~———~'-=>Eéx-,;—)—==—f2(—lv\/-3——) -
2. [For P(2,90°) we have
. X =VcCosB an d H=rsiné
=y x=2c0590° and 4 =2 5/ 90°
=2 X =2(0)—an 01‘7;:.2*(!)
SR '%— K= ¥ o/—(yA:-Z.
e =->va<><_,#)--:-.‘7~? (042
3. For P(-2,0%) we have I
%= ffC osge,,_;ana/vé/:.;)’iSlf/LQ ;
1= K Cos-0° mad Y- inO .
> x=-2(l) a na’;__—.-v_.z(o.)__ .
= X =22 and y=o S




(93)
W, For FP(-2,90°) we have
X=/)ycos s ana/(;‘/:}"é‘/}?@
= X = -2 Cos 70° a/?a/y.:: ~2 sin90°
= X=-2(0) cz/?a/av:—z(l)

— W F S aﬁo//é-:‘—-
-$ P()(;a‘/) = (0."‘2)‘

5. For P(2,IL) we have

, X=V cos6 and y=VsSinb
- m s n L

= x__.2cos.71_ a/)a/yl/_..ZSm.zl.

w2k andy=20L)

 ax=VZanmdg=Z
> ,F>_<x,(73.;-_12(*#&,-\;3_).___‘_w, R

5. FExercise. . o
£. Exercise . o o

Ex amp le 1210 Find the cartesiar ;
egurva Jentd to cach of the follo wz}ﬂ//o olar
'_egugéfanf — : R
1. FCo5 B Y Sinb.=|, S
2. plcese@sn@=4 ,
— 13 _C.OS_@_::_“ZmDM ,,,,,, _ TS S -
] SO/L(t/bm . - P e

. r*es*e—risin*6 =)
S _—;_(,,Kcos,,e,)%a,c,ICSI.)’)A.Q-)?.'_—.—_J._.__M......ﬁ,ﬁ“h. ——

} A A
S A X _— j—_— B S S ——

s

2. ricosesinG =4 = (rcosé)(r sind)=4



3. }’COSB:.'Z ;x___.z

‘ Exam/o/e 12 .1l : Find the cartesian

| e_gaiua/ené to each of the Ffollowin

_e_gaaz‘/'oﬂs and /'a’ené/'@ therir /}"Q/O/J.S :

l. ¥V Sl'ﬂ8=5 ' , _

2. 7rsSmnb +3Ycos6 =)2.

3. r*=4rcoso.

Solution : o - I
fo EBIND 5B s g =5 whose ra/o/v..lls, N
the horizontal line paralle] to the x—axis
/oa.ssinﬁg L%/ba/o/y the /001'/)1.‘ (O0:s5).

2. 7rsmb+3rcos 8 =12 = 74+3X=12

-4 7{ = ~3X 12 =>i =—-3 X + .’3_2_ whose.
- grap 15 the sitva ight Iné wnth “slope
23 and ;- I'nbf)’ce/oé ./_;2’_ . o

Z

3. e L//cgs e
==> Xz —f—; = 4 X
2 2
= xz_Hx +/ =0 .
|- M S R I =4 S
=3 (X2 )2'+ yl = 4 whos e ;Fa/o/;/'\s%mu_-_m_.,_____

a civele of center C2,0) and Vaclius-
YV =2.

1 Exervcise 12.12: Find the cartesian
; Bga///aknl‘ to each of z.‘/ff,,fo//ow/'/?yam R

i egtuaé/'ons and /‘a/:m‘/'t;/,é/n:/kéyra/obs:..,

| 5

| 3cos8-2sin6

2. r'=&8rsine




