Calculus BC – Chapter 10 - Even Answers (F.T.D.W.)
Section 10.7

2. Polar Equation (Line): 
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Cartesian Equation: 
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4. 
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, a = 3 radius, 
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10. Conic Sections: 
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 origin is one focus and x = k is the associated directrix.
Wait! Directrix is y = 2. Hmm… the vertical line, x = k, has been rotated 
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, so…

We use: 
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  or to use sine… 
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12. (See #10 above!) 
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14. 
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18. Trick: Divide top & bottom by ‘2’ making the denominator start with ‘1’, then see ‘e’!
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20. 
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22. 
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Calculus BC – Chapter 10 - Even Answers (F.T.D.W.)

Section 10.7(continued)
24. 
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   26. Right (e = 1.1) , Middle-ish (e = 1.5)
             [image: image31.jpg](r,t) = (4,pi/2)
(r,t) = (4/3,3pi/2)
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 Transverse x-axis
28. You really have to get this Winplot! It’s primitive but much better than the TI’s!
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    #30,34,36[image: image34.jpg]


 
Okay, you can’t see the colors but I was just having fun with Winplot!

30. Circle symmetric w.r.t the y-axis or 90o line - black


[image: image35.wmf]32.

Cardioid symmetry wrt y-axis (note the sine function again) – blue

34. x = 4 line rotated 30o clockwise – dark green

36. Ellipse with y-axis symmetry – red
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Wait! That light green is a limacon of Pascal! We’re doing conics here!? Hmm…
Okay, I entered only the denominators. Sorry! Corrections below!
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Section 10.7 (continued!)
40. [image: image39.png]
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42. Outer Planets. 
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44. Trick: Multiply by ‘r’ to get 
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… Take a look…
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. Completing the square is easy here!

So we get from: 
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 to the circle: 
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For 
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, it’s pretty clear where we want to go to get the line: x = 1

Intersection points: 
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46. The line is just x = 2 rotated 90o so k = 2 and e = 1 for a parabola.

Use: 
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48. See #47 for the line: Ax + By = C. (1) The angle of rotation, 
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, is perpendicular to the angle of inclination (say 
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). Recall that the tan
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= slope = m = -A/B. Since the radial line segment from the origin to the line is perpendicular to the line, tan
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 is the negative reciprocal of the slope or 
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. (2) We need the distance from the origin to the line. It’s easy when the equation is x = 3 or r = 3 sec
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. The formula for the distance from a point (x0,y0) to a line: Ax + By + C = 0 is: 
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 (See the vector proof of this!)
Anyway: plug in (0,0) for (x0,y0) and we get 
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 or 5

, so…
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Notice that inverse tangent is odd, so the negative sign ‘slides out’ and we get a clockwise rotation of the vertical line x =
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 NOT our: 2x – y = –5. Compare the 2 lines below!
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50. 
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 *Safe! Notice the radial segment points into quadrant IV.
52. PF = e(PD), r = e(-(ae – a/e) – x) = -ae2 + a – r(e)cos
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2006 update! Pluto is no longer a ‘planet’. Look at the eccentricity of it’s orbit! Also (you can’t see this in 2-dimensions), the plane of it’s orbit is NOT in the same (ecliptic) plane of all the other planets! Also, you’ll notice Pluto isn’t always the furthest ‘planet’ from the sun! Recently wasn’t!





*Tan-1 gets angles between � EMBED Equation.DSMT4  ��� and � EMBED Equation.DSMT4  ��� (Quadrants I & IV). When the radial segment to the line points in the 2nd & 3rd quadrants, we need to use � EMBED Equation.DSMT4  ��� as our rotation angle.
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