Math and Physics Masters AP Calculus BC - Worksheet

Polar Curves

Parametric Equations, Polar Coordinates and Vector-Valued Functions - 6 questions - step-by-step answers
at the end

Name: Date: Score: /6

USEFUL EQUATIONS
x=rcose,y=rs:in9,r2 = x2 +y2 A= (1/2)faBr2d6
dy/dx = (r" sin ©® + rcos 0)/(r' cos ® —rsin9) L = faB \/(r2 + (r’)z) do

Questions

Show your working in the space under each question.

1. Convert the Cartesian point (—1, 1) to polar coordinates.

2. Use the polar area formula to find the area of the circle r = 5.

3. Find the area enclosed by the cardioid r = 1 + cos 6.

4, Find the slope of r =1 + cos 6 at 6 = /2.



5. Find the area of one petal of r = cos 36.

6. Find the total length of the cardioid r = 1 + cos 6.



Step-by-step answers

Polar Curves

1.

r = V(1 + 1) = ¥2. The point is in the second quadrant with tan ® = —1, so @ =
3n/4.

A = (1/2) [¢*™ 25 d6 = (1/2)(25)(2m) = 25m.
A= (1/2) [o*™ (1 + 2 cos 6 + cos? 8) d® = (1/2)(2m + 0 + m) = 3m/2.

r=1landr = —-sin9 = —1.dy/dx = (r"sin 8 + rcos 0)/(r" cos  —rsin 0) = (-1 +
0)/(0 —1)=1.

One petal runs from 6 = —11/6 to /6. A = (1/2) [ cos? 30 dO = (1/2)(/6) = m/12.

r’ + (r’)2 = (1 + cos 9)2 +sin20=2+2cosO =4 0052(9/2). L= f021'[ 2|cos(08/2)|
d6=2"-[y"2cos(6/2)d6 =2 -4 =8.
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