Exam3 —Calc2  11/4/2005

Each problem is worth 10 points. For full credit provide complete justification for your answers.

1. State the formula for arc length in polar coordinates.
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2. Determine whether y = 2 + 5¢**?

) . ; ; . dy
is a solution to the differential equation a =2y-4.




3. Find the exact coordinates of all points on the curve with parametric equations x() = £—12t,
y(£) = 10 - £ where the tangent line is vertical.
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4. Find a general solution to the differential equation S =k(212-H).
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5. Classify the graph with equation 4x* + 9y” + 108 = 72y as a parabola, ellipse, or hyperbola, and
sketch the graph, labeling the exact coordinates of at least four points.
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6. A company is trying to market an insecticide to combat the invasion of Asian beetles in Iowa,
claiming that it will kill the beetles at an increasing rate every year until they are eliminated.
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Suppose that the situation is modeled by the differential equation By =0.1P—-4t. Use
1

Euler’s method with Az = 5 to approximate the Asian beetle population 15 years from the
present, provided that the present population is 800 (with all the population numbers actually
measured in millions of beetles).
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8. Find the area of the region inside the graph with polar equation r = 2 + 4cos @but outside the
graph with polar equation r = 4.
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9. Suppose that you know a function y = f(x) is a solution to the differential equation
ay’+by =0

where a and b are constants. Show that any other function of the form y = A - f{x), where A is a

constant, will also be a solution to that differential equation.
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10. Find the area of the region bounded by the
graph of the parametric functions x(¢) = £ — t,
y(t) = 2t — £ and the x-axis.
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