Calculus II Section 3-2: Tangents with Parametric Equations

Question 7

Problem
Find the angle at which the parametric curve = 2cost, y = sint crosses the line y = /2 in the first
quadrant.
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Calculus II Section 3-2: Tangents with Parametric Equations

Question 7 — Solution

Solution
1. At an intersection with y = x/2, substitute the parametric equations:

. 2cost
sint = 5 = cost.

In the first quadrant, this gives t = /4.

<2COS%,SiH %) = (\/i, ?) .

2. The intersection point is

3. Differentiate the curve:

dx dy
— = —2sint,  — = cost.
7 sin g = cos
Thus its tangent slope at t = 7 /4 is
cost 1
Mme = =——.
© —2sint 2

The line y = x/2 has slope m, = 1/2.

4. If ¢ is the acute angle between two lines, then

My — Me
tan ¢ = | ———<|
ang 14+ meme
Therefore,
tangb:‘ %_(_%) :i:é
1+(3)(-3)| 3/4 3
5. Hence the crossing angle is
4
¢ = arctan <3) ~ 53.13°
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