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1. (a) (5%) Use an approm_mate Riemann sum to evaluate the limit

i (4 gt e ‘*‘Jﬁ)
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(b) (5%) Evaluate the limit ’13:?) V2 +V2+tdt.
—

2. The horizontal line y = ¢ intersects the curve y = 2z — 32° in the first quadrant as

shown in the figure. Find c so that the areas of the two shaded regions are equal.
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3. Find the indefinite f 0 dz.
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4. Determine whether the series Y ., % converges conditionally or absolutely, or
diverges.

5. Use Lagrange multlphers to ﬁnd any extrema of the functmn f(z,y) = 2>+ 3zy + y
subject to the constraint z? + 3 < 1.

6. Find the area of the surface given by z = f(z,y) = 7 + 2z + 2y over the region
R={(z,y): x> +y* < 4}.

7. Let A be a 2 x 2 matrix with eigenvalues 3 and 1/3 and corresponding eigenvectors
vy = B] and vo = {_11j| . Let {xx} be a solution of the difference equation Xp4; =

g .
-Axk: Xy = [1j|

(a) (5%) Compute x; = Axg

(b) (5%) Find a formula for x; involving k and the eigenvectors v and vs.

8. Find the equation y = Sy + f1z of the least-squares line that best fits the given data
points: (0,1), (1,1), (2,2), (3,2).
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9. Let A and B be symmetric n x n matrices whose eigenvalues are all positive. Show
that the eigenvalues of A + B are all positive.

10. Find the change of variable x = Py that transforms the quadratic form xT Ax into
yT Dy as shown 512 + 673 + 723 + 42172 — 42273 = 9y? 4 6y2 + 3y3-
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