Math 241: Quiz 5 Fall, 2019 SOLUTIONS

1. Find parametric equations for the tangent line to the curve given by

r=1—-1, y=1-1t, z=¢"T!

at the point (0, 2, 1).

T =2t
Parametric Equations of Line: | y =2 — 3¢
z=1+1¢

Solution: Let 7 (¢) = (1 — 2,1 — t3, e!™). We first want to know the value of ¢ for which
7 (t) = (0,2,1). Checking, 7 (t) = (0,2,1) att = —1 (and no other ¢). Next, we compute
T(t) = (—=2t, =312, et*1) and 7/(—1) = (2,—3,1). The vector 7/(—1) = (2,—3,1) is
tangent to the curve traced by 7 () at t = —1, so the vector (2, —3, 1) is the direction of the
line we want and the point (0, 2, 1) is a point on the line. Hence, we get the answer above. B

2. Find the arc length of the curve traced by
r="Tt—-cost, y=t+Tcost, z= 5v/2 sint,

where 0 < ¢ < 7. Simplify your answer.

Arc lenth: | 107

Solution: Take 7 (t) = (7t — cost,t + 7cost, 5v/2 sint). The formula we want to use is
Arc length — / 17" (1) dt.
0

Here, 7'(t) = (7 +sint,1 — 7sint, 5v/2 cost) so that
|7 (1)]|? = (7 +sint)? + (1 — 7sint)? + (5v/2 cost)?
=49 + 14sint + sin?¢ + 1 — 14sint + 49sin® t + 50 cos
= 50 + 50(sin® ¢ + cos®t) = 100.

Therefore, the answer is given by

/II?’(t)Hdt:/ \/100dt:/ 10dt = 107. W
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