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Multiple hoie questions [5 points eah℄. Statistially, you will be neitherrewarded nor penalized for guessing. Please show your work: partial redit will bepossible and the orret answer will not guarantee full redit.
1. The area in the �rst quadrant between the polar urves r = 1 + os � andr = 1� os � is(a) �=4(b) �=2() 7=4(d) 2(e) 3�=4
2. In the Malaurin series solution to the di�erential equationy00 � xy = 0; y(0) = 0; y0(0) = 1 ;the oeÆient of x4 is(a) 1(b) 1=2() 1=3(d) 1=6(e) 1=12
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3. The length of the urver(t) = os3 tj + sin3 tk; 0 � t � �=2is (a) 1(b) 5=4() 3=2(d) 7=4(e) 9=4
4. The ountry of Syldavia has a large stash of gold and by law, eah itizenowns an equal share of this. As a result, the rate of immigration into Syldaviais proportional to the individual share of this wealth. From January 1, 2004to January 1, 2005 the population exatly doubles. By approximately whatdate will it double again? (Assume it is OK to approximate popuation by anon-integer variable, and that birth, death and emmigration an be ignored.)(a) July 1, 2005(b) January 1, 2006() January 1, 2007(d) January 1, 2009(e) January 1, 2020
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5. If y is the solution todydt + 2ty = t ; y(0) = 12then y(1) is equal to(a) 12 + 1e(b) 12() 12 � 1e(d) 1e(e) 12 + 2e
6. The position of a moving objet is given by r(t) = ht2; et; et + t2i. Please markeah of the four statements either true or false; no justi�ation is needed.T F The veloity vetor, v, is onstant.T F The urvature, �, is always zero.T F The binormal, B, is always in the diretion h1; 1;�1i.T F The torsion, � , is always zero.
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7. Let B be the solid unit ball. ComputeZ Z ZB exp((x2 + y2 + z2)3=2) dV :(a) 4�3 (e5=2 � 1)(b) 4�3 (e� 1)() �3 (4e3=2 � 1)(d) �3 (8e1=2 � 4)(e) 2�3 (e5=2 � e)
8. The funtion y(x) solves the di�erential equationdydx = f(x; y)with initial onditions y(x0) = y0. If we know that f(x0; y0) = 1, fx(x0; y0) = 2,fy(x0; y0) = 3, fxx(x0; y0) = 4, fxy(x0; y0) = 5 and fyy(x0; y0) = 6, then thevalue of dy=dx2 at (x0; y0) is:(a) 1(b) 4() 5(d) 6(e) 15
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9. Reversing the order of integration transformsZ 0�2 Z 4�x22x+4 f(x; y)dydxinto(a) R 4�x22x+4 R 0�2 f(x; y)dxdy (b) R 40 R y�42p4�y f(x; y)dxdy() R 40 R 0�2 f(x; y)dxdy (d) R 40 R p4�yy�42 f(x; y)dxdy(e) R 0�2 R 4�y22y+4 f(x; y)dxdy (f) R 40 R y�42�p4�y f(x; y)dxdy
10. Let C be the urve of intersetion of the ylinder x225 + y29 = 1 with the plane3z = 4y. Let L be the line tangent to C at the point (0;�3;�4). What is thex-oordinate of the point of intersetion of L and the plane 2x� 3y� 4z = 27?(a) �2(b) 1() 2(d) 3(e) 5
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Free response questions. Answer the following questions as ompletely as you an.Show your work and learly indiate your �nal answers.
1. [6 points℄ Find all fourth roots of �1 +p3i.
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2. [7 points℄ A shell is �red out over the water from the top of a 160-ft. high li�on the shoreline, at an angle of 30Æ with the horizontal, at an initial veloity of320 ft./se. Ignoring all fores exept for gravity, when will it hit the water?

7



3. [7 points℄ Find the general solution tod2ydx2 + 2dydx + y = 6 sin(2x) :
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4. [10 points℄ Math the di�erential equations below to the graph that representsa solution to that di�erential equation. Explain your reasoning.Graphs:
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