
Math 20C (Shenk). Quiz 2 Solution. August 22, 2011.
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3. (a) The radius of curvature ρ is the distance OC from the origin to the the center of curvature C = (4, 3).
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25 = 5 • Since the curve bends to the left of the tangent vector, κ is positive. •
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(b) Since the tangent vector points down toward the right, the normal vector points toward the center of

curvature C = (4, 3) and is the unit vector with the direction of
−→
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〈4, 3〉
|〈4, 3〉| = 〈 4

5
, 3

5
〉

(c) T = 〈 3

5
,− 4

5
〉 • a = s′′T + κ(s′)2N = 10〈 3

5
,− 4

5
〉 + 1

5
(5)2〈 4

5
, 3

5
〉 = 〈6,−8〉 + 〈4, 3〉 = 〈10,−5〉 meters

per minute2 • Figure A3

x

y

C(4, 3)

aFigure A3

4. (a) From the level curve L = 3 to the level curve L = 2 along y = 10:

∆L = 2 − 3 = −1 and ∆x ≈ 5 • Lx(20, 10) ≈ ∆L

∆x
≈ −1
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(b) From the level curve L = 2 to the level curve L = 3 on the line through (20, 10) and the origin,

∆L = 3 − 2 = 1 and ∆s ≈ 4. • [Directional derivative ] ≈ ∆L
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