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1.(3x 4=12pts) The following parts all deal with properties of the surface z = 42y + 2y* — 1 at
the point (2,1,17).
(a) Write the equation for the tangent plane to z = 4x°y + 2" — 1 at the point (2, 1, 17).
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(b) Compute the directional derivative of z = 4x°y + 2y* — 1 when & = 2 and y = 1 in the
direction of u = {1,0). ) ‘>
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(¢) Compute the directional derivative of 2 = 4y +2y° —1 when x = 2 and y = 1 in the direction

of u = 4-¢1, 2%,
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[t]} Write the vector equation of a line (in 3D) perpendicular to the tangent plane from (a),

through the point (2,
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2.(3+3+6=12pts) The following parts are about triple integrals.
(a) Write a triple integral computing 'ﬁjJ rdV where E is the region inside of y = z*, = = ¢,

z=0,and z =z + y.
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(b) Write another triple integral computing ﬁ_‘“ . dV using a different order of integration than

(a). 1 ,__,5'; 3:3.*.4-3
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(c) Solve either the triple integral from pai 1? (a) or from part (b).
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3.(8+8=16pts) Compute the following line integrals using the definitions.

(a) l- ”P-;,' ds where C is {r(t) = (%, 2t), 0 <t < i}
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4. (5% 3=15pts) The vector field F = (™ + xye™, ™ + y) is conservative.

(a) Show that F is conserv: til'-.a XY F 41 T “ﬂ)
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(¢) Use your answer from (b) to compute the line integral

.F o dr where (' is {r[.f] = {sin({wt*), arctan(t)), 0 <t < 1}
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5.(4{=4=16pts) The following parts are about Green's Theorem. For parts a-c, use Green's
Tluunm to convert the circulation integrals to double integrals. DO NOT INTEGRATE.

(" is the loop going counter-clockwise around the triangle with vertices (0, 0), (0,2), (4, 0).
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(d) Solve the double integral from (a). INTEGRAY
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6. (Sdtit=tfpts ] The following parts are about convergence /divergence of series. State which

convergence tests you use and give all details.
For parts a-b, determine whether the series are convergent or divergent. In part ¢, find the interval

of convergence.
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(c) Find the interval of convergence of the power series } (—1)"
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T.(T+7=14pts) The following parts are about finding/manipulating power series.

I:H] Use th_'n.']L}i"h Theorem to compute the series representation of ILE{J':I around a = 3.
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(b) Using manipulations of power series, show that — ¢ = 2r ¢’
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(i.e. Write the power series of ¢ and 2xe™ . Show that the derivative of the first power series
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