MAT 5620 Final Exam NAME:
FALL ’14 EMAIL:

Work quickly and carefully, following directions closely. Answer all questions completely.

§1. PROBLEMS.

1. Prove or disprove: If ¥: [a,b] — R" is integrable, then
b
‘ / 7(t)dt
a

2. Prove: If C is a smooth rectifiable curve, and f is continuous everywhere, then

‘/Cfds

3. Let . be the surface consisting of the portion of the paraboloid Q = x> +y? lying below the plane z = 1. Suppose

F(x,y) = —2yi+2xj+ ¢°k. Use Stokes’ theorem to calculate the flux // VX F-ids.
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4. Let y(x,y) = ¢ (x2+%)2 0) . Show that Fubini’s Theorem does not hold for y by evaluating
0 if (x,y) = (0,0)

1l 1l
/ / y(x,y)dxdy and / / y(x,y)dydx.
0 Jo 0 Jo
Explain why Fubini’s Theorem doesn’t hold for y on the rectangle [0, 1] x [0,1].

5. Prove: Let E be a subset of N where tt(N) =0. Then E € M and u(E) = 0.

n

6. Set fu(x) = . Apply Lebesgue’s Dominated Convergence Theorem, if possible, to determine

1+ x2

n—soo

lim [ f.du
0

showing how the theorem applies or fails to apply.

7. Prove: Let f: [0, 1] — R be a non-negative measurable function and / fdu =0. Then f = 0 almost everywhere.
[0,1]

8. Investigate modes of convergence for the following sequences.

() gn:[0,1] — R given by g,(x) = €" - X[o,1/] (¥)
(b) hy: R — R given by /,(x) =n" - xjo 0 (x)
(¢) ky:[0,00) — R given by ky(x) = Xjpnr1/n] (%)
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9. Use parametric integration to determine the value of the integral m dx for T > —1.
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(The “elementary calculus approach” substitutes x = e~ for z = 0..00).



