polar coordinates tangents examples

r=2+4 3sinf
Sketch the curve and find the area enclosed by both vertical and horizontal tangents.
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polar coordinates tangents examples

dx
To find the tangent perpendicular to the initial line, solving d6 0
x =rcosf
z = (2 + 3sinf) cosb
d
dz (3cosf)cosf+ (2+ 3sinf)(—sinb)
0=3(1—sin’f) — 2sinf — 3sin’* 6
0 =6sin’H + 2sinf — 3
1 19
sin 0 # —+T\/— as this gives negative r
, ~1++/19
z = (2 + 3sin0) cosb
2
2+3(_1+f19>Nl_ <_1+m>
6 6
= 3.049
The coordinates of the vertical tangent.
—-14++v1
= sin (+—9> ~ 0.594
6
-1 1 -1
2+3(+T\/_9),sin_ ( il f)] (3.679,0.594)
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2+3(_1+T\/1_9),7r—sin_1( +‘/_)] (3.679,5.689)



polar coordinates tangents examples

dy
To find the tangent parallel to the initial line, solving d6 0
y=rsinf
y=(2+3sinf)sinb
% = (3cosf)sinf + (2 + 3sinf)(cosb)
0 = cosf(6sinf + 2)
cosfd =0

T 3

=933

r:2+3sin%:5

3
r=2+ 3sin77r = —1 (reject)

1

1 0 = — —

sin 3
0 = 3.481, 5.943

The coordinates of the vertical tangent.

~3)

r= [24—3(——),3.481] ~ (1,3.481)

|~ |~

= [z+3<__>,5.943] ~ (1,5.943)

(3.679,5.689) (3.679,0.594)

(1,3.481) : (1,5.9433)

width = 2 x 3.679 cos 0.594 = 6.098

16
height = 5 — (sin3.481) = Y

area — (6.098) (?)

= 32.5 units?



