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Show your work! No calculators! Please draw a around your answers!

Please do not write on your desk!
1.(6+7 pts) Given two lines 7 () =<1 —#,3 4+ ¢, > and ry(s) =< 2+ 5,35 — 2,25 — 4 >

(a) Show that r; and ro are intersecting.
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(b) Find the equation of the plane containing the hnes ry and ro.
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2.(12 pts) Find and classify all critical points of f(z,y) = 6zy — 22* + 322 + 3y° = 6y — 10.
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3.(446 pts) Let R be the trapezoid with vertices (-3,0),(-1,0),(0,1) and (0,3).
(a) Draw the region R and its image under the transfo ation y — & =u,=v
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4.(8 pts) Express the volume of the solid inside the circular cylinder z2 + ¢ = 1, bounded
by the half sphere {22 + y? + z% = 4,z < 0} and the plane z = 6 as a triple integral. Then,
evaluate the integral.
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5. (4+4 pts) Evaluate the line integrals below.

(a) Joyzcosxds where C has a parametrization r(f) =< t,3cost,3sint >, 0 <t < 7.
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b) fC rydz — y*dy + v2dz where Cis the line segment from (1,1,2) to (0,0,0).
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6.(9 pts) Consider the curves C; and C; given in the figure. Decide whether fc F-dr > | o, Frdr,
fc F-dr= [, F-dror f, F-dr< Io, }F‘\ dr for each of the vector fields below. Explain your
answer.

(a) Fz,y) = yi+3j
(b) F(z,y) = *i+ 4%
(c) F(z,y) = zi + 2%
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7.(3+7 pts) (a) Find the value of the constant @ for which the vector field
F(z,y) = (az’y* — 2zy®)i + 22y — 32%9* + 49)j is conservative.
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(b) For the value of a found above, find [, F - dr where C is the union of the line segment from
(—5,0) to (3,7), the line segment from (3,7) to (—2, —2) and the counterclockwise circular arc
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8.(4 pts each) For each of the sequences below, state whether it is (i) bounded above / bounded
below or neither, (ii) increasing, decreasing or neither. Then state whether or not the sequence
has a limit, and find its value if so. Make sure to include the necessary explanation in your
answers. In each question,n=1,2,...
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(c} an is the nth digit of 5 / 24 after the decimal point.
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(d) a, is the sequence defined recursively by a; = 2, and @y = 1 — 20, for n > 1.
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9.(4 pts each) Determine if the given series are convergent or divergent. To recieve credit,
expla.in the tests used and give all necessary details.
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10.(10 pts) Find the radius of convergence and the interval of convergence of the power series
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11.(4 pts each) Use either a previously known power series representation, or the Taylor

expansion of the function, or both, in order to obtain a power series representation of the given
function centered around a = 0:
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