Calculus I Section 10.4 Notes

Coordinate Conversion
Polar — Rectangular: x=rcosé@; y=rsind
Rectangular — Polar:

X2+y2 =12 r=2x +y

tand = X; 0 = tanl(xj
X X



Plot polar point (r,8) = (4%)

Write Corresponding Rectangular Coordinates:

X =1rC0SH = 4cos% = (4)(0)=0

y = rsin6’:4sin% =(4)(1)=4

Rectangular Coordinates =(0,4)






Trigonometry Review:
cos(—60) = cos(0)
cos(-37z/4) = cos(3z/4)

sin(—6) =—sin(9)
sin(-37z/4) = -sin(37z/4)



Plot polar point (2%)

Write Corresponding Rectangular Coordinates:

r=-2; 6’:-377[
x—rcos@——Zcos(_jﬂj (—2)£—§)=ﬁ
y—rsm&’——Zsm( iﬂj (—Z)E—gj=\/§

Rectangular Coordinates = (\/5 2 )






Plot polar point(ﬁ, 4.16)

Write Corresponding Rectangular Coordinates:
r=+3;, 6=4.16 radians

X=1rCoSO = ﬁcos(4.16) =-0.9088

y =rsin@ =+/3sin(4.16) = -1.4744
Rectangular Coordinates = (—0.9088,-1.4744)






Rectangular Coordinates (X, y)=(2,3).

Write two sets of corresponding polar coordinates for (2,3).

Assume: 0<60<2x

Note: (2,3) is a point in Quadrant I,
hence, & 1s between 0 and 7/2

tané?:l c>tan6’:§ & H:tan‘l(gj
X 2 2

< 0 =0.982793723
x2+y2=r? o r’=4+9 < r?=13 < r=413
Corresponding Polar Coordinates:
(13, 0.982793723) = (13, -0.982793723)



Rectangular Coordinates (X, y)=(-5,3).

Write two sets of corresponding polar coordinates for (-5,3).
Assume: 0<0<2x

Note : (—5,3) is a point in Quadrant II; hence & is between 7/2 and .
or @ is between 1.57 and 3.14.

tané’:l <:>tan6’=—§ & Q:tanl(—gj:-0.5404195
X

But -0.5404195 is not between 1.57 and 3.14.

So we need to use @ =tan™’ (—gj:n -0.5404195 =2.6011731

X2 +y2=r? o r’=25+9 < r’=34 < r=+/34
Corresponding Polar Coordinates:

(ﬁ, 26011731 ): (ﬁ, 26011731 + 27z)
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Rectangular Coordinates (x,y) = (4, —ﬁ)

Write two sets of corresponding polar coordinates for (4, -5 )
Assume: 0<60<L2rx

Note : (4,—\/5) IS a point in Quadrant IV; hence & Is between 37/2 and :

V5 V5

tané’:l & tanH:—T & Q:tan1£—7j2-0.5097396
X

But -0.5097396 1s not between 3/2 and 2.

We will use 8 =tan™ [—?] = 27-0.5097396 = 5.7734456
2 +yi=r2 o r’=16+5 < r?’=21 < r=+21
Corresponding Polar Coordinates:

(\E | 5.773445) =(\E | 5.773445+27z)

11



Rectangular Equation: x* + y* = 49.
Write Corresponding Polar Equation:

X°+y° =49 < (rcose)2 +(rsin 9)2 =49

o ort (cos@)2+(sin6’)2}=49

< re[1]=49
< r=7 Polar Equation
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Rectangular Equation: x* + y* =49

Polar Equation r =7

ER

404

1
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Rectangular Equation: x =5.

a) Write Corresponding Polar Equation:

X=hH < rcosfd=5 < r:i
cosd

Polar Equation: r = >
cosé

b) Graph the polar equation.
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.Rectangular Equation:
|

X
5
cos @

Polar Equation: » =

5

404

1
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Rectangular Equation: x* = y + 5.
Write Corresponding Polar Equation:

X°=Yy+5
(rcosé’)2 —rsin@+5

Polar Equation: (r COS 6’)2 —rsin@ =5



Polar Equation: r = 2.

Write Corresponding Rectangular Equation:
r=2

r‘’=4

X°+y° =4

Rectangular Equation: x° + y* =4



Polar Equation: r =56.
Write Corresponding Rectangular Equation:
r =56

r’ = (56’)2
X° +y° = 25(«9)2

2
x> +y° = ZS(tanl(ln
X




Polar Equation: r =4sin 6.

Write Corresponding Rectangular Equation:
r=4siné

r-r=(4sing)-r

r‘- =4rsiné

X +y? =4y

Rectangular Equation: x* + y° =4y



Polar Equation: r =4 —2sin 6.

Write Corresponding Rectangular Equation:
r=4-2sind

r-r=(4-2sin@)-r

r’=4r -2rsin@

X° + y° :4(J_r\/x2 + yz)—Zy
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Polar Equation: r = >

1+2sing
Write Corresponding Rectangular Equation:
5
r= :
1+2sin@

r+2rsin@=>5

J_r\/x2+y2 +2y=5

Corresponding Rectangular Equation: + \/ X°+y° +2y=5
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