Gy S5 dzala
il 4 ) 4408
by ) and
A5 Ala )

adiial) Jalal) 3ale

Graphing in Polar Coordinates 4wkl ciLfilaay) A au i)

Al gllae Flua A L]

elafs.math@tu.edu.iq

s Jeaty)



mailto:elafs.math@tu.edu.iq

e (1) Lines in Polar Coordinates

ax + by =c — r(acosf + bsinf) =c a,b,c ER
Ex: Sketch the following in polar coordinates
1) rcosf = 2 2) r = 3sech 3)r=2secf 4)r = —2cscH

2
2sinf@—3cos6’

5) 9 == 6)T =

Sol:

1) rcosf =2 — x = 2.
2) r = 3secl = rcosf =3
— x = 3.

3) r=2secl = rcos(9—§)=2

= r (cos@ cos (E) + sinf sin (E)) =2

3 3
1 3
=>r (— cosO + £sin@) =2 T
2 2
= rcosO +3sinh = 4 y=-2
— x +V3y= 4. \

4) r = —2cscl'= ‘rsinf = =2 —y=-2.
_3r > 4 -1 (Y
5)9—4,smce9\—tan (x),
-1 (Y 3T Y _ 3
so tan (x)—4zx—tan( )
=>%=—H =>y+x=0.

6) r = —z o r(2sin@ — 3cosf) = 2

" 2sinf-3cos6

— 2y —3x = 2.




(2) Circles in Polar Coordinates

(x—h)?+(@y—-k)?*=a> — r?2=a?—-p?+2rpcos(6—p)

a’ — p? =1r? — 2rpcos(8 — B); where
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e Spatial case: N

1) When p = a, 7% = 2rpcos(8'= ) orr = 2pcos(8 — ), so
if B =0,r = 2pcosBalso if f = g, r = 2psind.

2) If p =0, wehaver =aqa.
N
Ex: Sketch the following in polar.coordinates: (H.W.)

1) v = 4e0sf " 2)r = —4cosH 3)r =5sinf  4)r?=0.




(3) Cardioid
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1) when a = b.

r = a— bcosB
= a + bcos@




Ex: Sketch the following graphs:
1) r=a(l —cos0)2)r = a(l + cosH)
3)r =a(l+sinf)4)r = a(l — sinh)
Sol: 1) r = a(1 — cos0),
0 < 0 < m, since the curve

symmetric about X-axis.
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2) =a(l+cosf) ,0 <6 <m, since the curve symmetricabout X-axis
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Ex: Sketch the following:

1) r =1+ cosf 2)r = 2+ cosb

4)r =2 — cosb 5)r =1 — 2cosf

sol: 1) = 1 4+ cosO , symmetric about X-axisand a = b

3)r =1+ 2cos6
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(3) r = 1% 2co0s8', Symmetric about X-axis = = =
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