Mathematics: Lecture 10
Polar Integral:

Polar Coordinates and Graphs

3) Leaves rose

r=acosnd , r=asinnd

r=asin3¢ , r=acos36} 3 Leafedrose

r=asin20 , r=acos26} 4 Leafedrose
r’ =a’cos26

1- Number of leaves:

r=acosnd , r=asinné

a) If neven — No. ofleaves =2n
b) If nodd— No. ofleaves =n

2- The major axes for the first leaf :

a) cosnf@=1=nd=0=6=0
b) sinnd=1=no="=0="
2 2n

3- Limit for the first leaf (beginand end)

_r
2n
ng=""=9=""

2 2n

no===0
a) cosnfd=0= 2

nd=0=6=0

b) sinng=0=
) no=r=0="=
n
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Complete drawing the other leaves: (360/No. of leaves) from major
axes.

Ex.1l: r=cos260

1- No. of leaves =4
2- €0s20=1=20=0=60=0
20="=09="
3- cos20=0= 2 4
9-"" p9p-""
2 4
4- %) =% , this mean every % leaf repeated.

R
7T
]

Ex.2: r=sin26

1- No. of leaves =4

2- sin20=1=20="=9="
2 4

20=0=60=0
3- sin20=0= pe
20=r=>0="=—
2
4- %) :% , this mean every % leaf repeated.
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Ex.3: r=cos30

1- No. of leaves =3
2- c0s30=1=30=0=6=0
3=-C=0=-=
3- cos30=0= 2 6
39=""=9=""
2 6

360 _ 2z , this mean every 2?7[ leaf repeated.

Ex.4: r=sin30

1- No. of leaves =3
2- sind9=1=30=2=9="
2 6
30=0=6=0
3- sin30=0= .
B=r=60=—

360 _2m , this mean every 2?” leaf repeated.
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Ex.5: r=cos46

1- No. of leaves =8

2- co49=1=460=0=6=0
190="=9="
2 8

40=""=9=""
2 8

4- 22 _*_7 , this mean every " leaf repeated.
8 8 4 4

Ex.6: r=sin46

Ex.7: r=cos56
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Ex.8: r=sin50

1- No. of leaves =5
2- sins=1=50="=0="
2 10
50 =7n=60=—
5
4- 300 _27 _x , this mean every 2z leaf repeated.
5 5 4 5

Ex.9: r?=a’cos20

1- No. of leaves =2
2- c0s20=1=20=0=60=0
20="50="
3- c0s20=0= 4
20=""9=""
2 4

360_2x , this mean every 7 leaf repeated.
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Ex.10: r?=a%sin20

1- No. of leaves =2

2- sin20=1=20="=0="
2 4

20=0=6=0

3- sin20=0= P
20=n1=>60=—

2
4- %) = 277[ = ,this mean every 7 leaf repeated.
Problems

11) Find the area of the region enclosed by the cardioid r? =4cos26.
12) Find the area of the region enclosed by the cardioid r =12(cos 36).

13) Find the area of the region in the first quadrant bounded by r =1 and

r=sin26 |,

NI

<o<Z
2
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Graphs of some problems:

6) Find the area of the region R that lies inside the cardioid r=(1+cos®)

and outside the circle r=1. y
A

r=1+cosf

7) Find the area of the region R that lies inside the cardioid

r =2(1+cos@) and outside the circle r=3.

N

8) Find the area of the region R that lies inside the circle r=4(sing)

and outside the circle r=2.
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9) Find the area of the region R cut from the first quadrant by the cardioid
r=_(1+sirng) .

10) Find the area of the region common to the r =(1+cos@) and r =(1-cos@).

11) Find the area of the region enclosed by the cardioid r? =4co0s26.

12) Find the area of the region enclosed by the r =12(cos 36).

13) Find the area of the region in the first quadrant bounded by r =1 and

w v

r=sin20 , = <6<
4



Mathematics: Lecture 10 calalll ve (g iy delia (e
Polar Integral:



