Calculus I Section 10.5 Notes

Area of Polar Region

Area——j[f )]°dé ——jrzde a<b<p






Find the area of the interior of r =4sin 6.
a) Graph r =2sin@

b) A —1ﬂf¢92d9—1ﬂ2d9
) rea—Ei[ (6)] _Eir
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Polar Equations video ¥ on/off

Omin = |[| | 27 'Elstf:psme; —|

Example | Submit clear show table of values | Tracing Graph |
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Input for finding definite integral

Trapezoidal Rule

Input f(x) = 0.5(48“](11))2 Find Area

Input value of a = 0

Input value of b=|7T

Input value of n = number of subintervals = 5000



Find the area of one petal of r =sin 36.
a) Graph r = sin36

b) Find Area = L [[f (0)Fdo = [rd
) Fin rea—Ei[ (6)] _Eir

Note that each petal starts and end at the pole (origin).
At the pole, r =0.

To find where one petal starts and ends,

setr =sin36=0

—30=0,7,27,3m,...
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Find the area of one petal of r =sin 36.

b) Find A —1ﬂf¢9 2d@—lﬁzdé’
) Fin rea—Ei[ (6)] _Eir

Hence, one petal starts at & =0 and ends at & = %
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Area of one petal = % j [sin36]°d@® =0.2617994
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show table of values | Tracing Graph
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Polar Equations video
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Example | Submit
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show table of values | Tracing Graph

clear
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Input for finding definite integral

Trapezoidal Rule

Input f(x) = 0.5( sin(Sx) )2 Find Area

Input value of a= 0

Input value of b= /3

Input value of n = number of subintervals = 5000
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Find the area of one petal of r = 2co0s56.
a) Graph r = 2co0s56.

b) Find Area = —j[f )Idé _—erde

Note that each petal starts and end at the pole (origin).

At the pole, r =0.

To find where one petal starts and ends,
setr =2cos59=0 <« c0s58 =0
—50=x12, 3712, 5712, Tx/2, 97/2...
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Polar Equations video v on/off

Bmin = |[| | 2m Bstﬂpsme —|

Example | Submit | show table of values | Tracing Graph

|r(ﬂ) =[2Cos(50) B




Find the area of one petal of r =2co0s56.
Find Area = —j[f )I’de _—erde

Hence, one petal starts at 8 = — ” and ends at 0 = 3—”
10 10
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Area of one petal = % j [2c0s50]°d8 =0.628318
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Polar Equations video ¥ on/off

Bmin = |m“1[l Bmax = |3'm'r1 'Elstf:psu:e—l

Example | Submit | clear show table of values | Tracing Graph
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Input for finding definite integral

Trapezoidal Rule

Input f(x) = |0.3( 4Co0s(3x) )*

Input value of a = /10

Input value of b= 3/10

Find Area

Input value of n = number of subintervals = 5000
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Find the area of the inner loop of r =1 + 2sin@
a) Graphr =1 + 2sing.

b) Find Area = —j[f )Ide ——erde

Note that the inner loop starts and ends at the pole (origin).

At the pole, r =0.

To find where the inner loop starts and ends,
setr=1+2sind=0 < 2siInfd =-1 < sIin@ =-1/2
—0=7Tx16, 11x/6, 197/6, 237/6, ...
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Find the area of the inner loop of r =1+ 2sin@
b) Find Area = —j[f )Ide ——erde

Hence, the inner loop starts at 6 = %T and ends at g = &

11%/6

Area of Iinner loop = — j [1+2sin0]°d@ =0.54351646

7%/6
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|r(ﬂ) =[1 + 2Sin(0) S

Polar Equations video ¥ on/off

Bmin = |[l

Example |

Submlt

| 2w Elstf:psme = |l]' 1

show table of values | Tracing Graph
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r(0) = |1 + 2Sin(0) B 7 oot
254
125
75 25 125 0 1.25 25
Polar Equations video v on/off
Bmin = |7m/6 | 117/6 Elstf:psme; —|
Example | Submit | clear show table of values | Tracing Graph |
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Input for finding definite integral

Trapezoidal Rule

Input f(x) = 0.5( 1‘|‘25ill(1))2 Find Area

Input value of a = Trt/6

Input value of b = 117t/6

Input value of n = number of subintervals = 5000




Arc Length of Polar Region

Arc Length = _[ \/[ f
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Find the length of the arc for r =4sin @ 0<0<nrx
a) Graph r = 2cos56

Jij 2
b) Find Arc Length = I\l r’ +(3—;j do:

£:4cosé’
do
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[ +(3;j do = ?\/[4sin 6’]2 +[4cos&’]2d9
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r(0) =

4Sin(0)

errf
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Find the length of the arc for r =2 0<60<L2r
a) Graphr =4

B 2
b) Find Arc Length = M r’ +(3—;j do:

ar g
do
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