Math 173 - Test 2a Name K ey
March 20, 2014 Score

Show all work. Supply explanations when necessary.

1. (5 points) Let 7(t) = 2costi + 2sintj + 5k. Show that 7(¢) and 7 (t) are orthogonal.
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2. (5 points) Find 7(t) if r/(t) = % + 4t3) — ¢k and 7(0) = ;.
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3. (2 points) If a car’s speedometer is constant, which component of the acceleration is
zero, the tangential component or the normal component? Explain.
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4. (5 points) Set up the integral that gives the length of the arc of the twisted cubic
7(t) = ti+t*j+1°k from the origin to the point (2,4, 8). Use the numerical integration
feature on your calculator to approximate the arc length.

Ty L rat] s 36k,

T@) = al+4] 48k

F(o\ -0

5. (12 points) Determine each/limit or explain why the limit does not exist.
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6. (12 points) A projectile is fired with an initial speed of 500 m/s and angle of elevation
30°. (Use g = 9.8m/s? for this problem.) > a ¢ )
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(a) Find the range of the projectile.
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(b) Find the projectile’s maximum height.
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(c) Find the speed of the projectile when it hits the ground.
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7. (5 points) Find a vector-valued function whose graph is the line segment from (—2,5, 3)

to (8,4,1). o
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8. (5 points) Sketch the curve described by the vector-valued function 7(t)
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9. (4 points) Show that for any twice-differentiable vector-valued function
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- 10. (12 points) Consider the function g(z,y) =

8
T l4a24y?
(a) What is the domain of ¢?
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(c) Describe the level curve g(z,y) = 1.
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(d) At which points is ¢ continuous?
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(f) Without actually computing the mixed partial derivatives g,, and g,,, would you
expect them to be equal? Explain.
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11. (4 points) Sketch a curve that has at least one point at which the curvature is 1 and
at least one point at which the curvature is 0. Identify and label such points.
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12. (3 points) An object is moving along a straight line. If 7°(¢) is the unit tangent vector

for the path of the object, what can be said about 7"(t)?
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13. (6 points) At what point do the curves 7(t) = ti 4+ (1 — t)j + (3 + ¢2)k and
R(s) = (3 —s)i+ (s — 2)j + s*k intersect? Find the angle of intersection.
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Show all work. Supply explanations when necessary.

1. (8 points) The top of a ladder of length L is sliding down a vertical wall as the base
of the ladder is being pulled away from the wall at the rate vp. The top of the ladder
will come away from the wall at the critical height y., where
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Suppose L = 1.546 j: 0.001, vp = 0.84 £ 0.02, and g = 9.72 + 0.03, where standard
metric units are being used. Use differentials to approximate the propagated error Ay,.
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2. (6 points) Use the definition of differentiable to show that f(z,y) = 2* +zy + 2y? is
differentiable everywhere.
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3. (6 points) Reparameterize the curve with respect to the arc length paraméter.

7(t) = 3sinti + 4tj + 3cos tk
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