FINAL EXAM

1. (20 points). Find the orthogonal trajectories of the family of curves

xz—yzzk

and sketch a rough picture of the two families.
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2. (15+15 points). After 3 days a sample of radon-222 decayed to 58% of its original
amount.

(a) What is the half-life of radon-2227
(b) How long would it take the sample to decay to 10% of its original amount?
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FINAL EXAM

3. (30 points) Solve the initial value problem.
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4. (20 points). Solve the boundary value problem, if possible.

y"' -6y +9y =0, y(0) =1, y(1)=0
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/V 5. (25 points). Determine whether the series is convergent or divergent.
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6. (30 points). Determine whether the following series is absolutely convergent, condi

tionally convergent, or divergent. \\
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FINAL EXAM

7. (30 points). Determine the interval of convergence of the power series
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8. (154+10+15 points). (a) Find the Taylor series for f(z) centered at the given value

of a by using the definition of a Taylor series.

f(z) =Inz, a=1.
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(b) Find the same Taylor series by using the geometric power series
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(c) Determine the interval of convergence of the Taylor series you found.
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9. (15+15+15 points). A curve is defined by the parametric equations
r=1t>-1, y = t3 — 12t, —4<t<A4.

(a) Find the equation of its tangent line at ¢ = —1.
(b) Give a definite integral for the length of the curve (Do not evaluate!).

(c) For which values of ¢ is the curve concave upward?
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10. (30 points). Find the area enclosed by one loop of the curve given in polar coordi-
nates by
r = 2sin 460
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(Recall sin®z =




