Exam #2
Math 275
March 14, 2000
Name

81 Calculation

1. Convert each of the following from the indicated coordinate system to Cartesian coordinates, and
graph the result. Identify the resulting surface.

a r?=z (cylindrical)
b. p=4secg (spherical)

1- cost

2. Letr(t)=t%+3tj+ . Find limr (t).

3. Letr(t) =sinti+costj+Intk . Find the domain of r(t), and determine the interval(s) on which r(t)
is continuous.

4. Letr(t)= <Zcost,25int,t>. Find T(t) and the parametric equations of the line tangent to r (t) when
t=n/4.

5. Find the curvature of r(t) = <2t,t2,—%t3> .

§2 Comprehension

6. What isthe definition of the derivative %r (t) ? Include an example. What is the geometric

relationship between %r(t) and r(t)?

7. Supposethat |r ()| =1. Provethat r(t) is perpendicular toT(t), and that T(t) is perpendicular to
N(t) .

83 Application

8. Attime t =0, aparticleisaheight h above the ground, and is moving with speed v, a anangle 6
with the horizontal. I the acceleration of the particle is a(t) = (0,-g), find the path r (t) that the
particle will follow.

9. A baseball is hit three feet above the ground at 100 feet per second, at an angle of 45° with respect to
the ground. Find the maximum height reached by the ball. Will the ball clear a 10-foot high fence
located 300 feet away? [ The acceleration due to gravity is 32 feet per second per second.]
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10. The Cornu spiral is the curve r (t) = < I; cosT% ds,I; sin%ds,> and on theinterval [-2m,2n] has

the graph given below. Find the length of thiscurvefrom t =0 to t = a. Find the curvature of r (t)

when t = a. What is the relationship between the length and curvature? How is this relationship
reflected in the curve?




