Math 234 FINAL EXAM August 15, 2007
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1. [18 points| Given the points A(1,2,1), B(2,3,—1) and (3, 3,3),
(a) Find the vectors AB and AC.
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(b) Find cos(fl) for the angle ¢ between AB and AC
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(c) Find the area of the triangle with vertices at A, B and C.
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2. [16 points| Find the parametric equation for the line going through P(1,1,2) and
perpendicular to the plane 3o — 2y + 2z = 5.
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16 points| A particle is moving at velocity given by v(t) = (2t, 6% — 4t). At time
= 0 the particle is at (2,1).
(a) Write a formula for the position of the particle at time f.
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(b) Write an integral for the arc length of r(t) for 0 < ¢ < 2. (Do not evaluate)

arc lgypth = /2 V) ot = flm dt
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(c) Find the unit tangent \'ormr tor(t)att=2.
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4. (18 points| Given the surface z = 4 — 2% — %,

(a) Sketch the surface, label important points and intersection with xy-plane.

(b) Find the equation of the tangent plane to the surface at (2,1,—1).
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5. [16 points| Given w = u* — 3uv and u = ¢* — cos(y), v = xy — ¥’

w .
to find —. Express your final answer in terms of x and y only.
T

. apply chain rule
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6. [18 points| Given f(x,y) = 4o — 2% — 3,

Q/x -1—3695(:]) "y

(a) Find all critical points and identify if they are local minimum, maximum or

saddle points.
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(b) Express f in polar coordinates (r, #), and find absolute maximum and absolute

minimum of f over the closed disk z% +¢* < 9.
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7. [16 points| Given the double integral / / x* cos(y? )dyda,

0 2
(a) Sketch the region of integration.
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(b) Rewrite the integral reversing the order of integration. (Do not integrate)

, ‘Y
% S X3Q03(83> c\Xo\fj
y=0 %= 0

8. [16 points| For the vector field F = (2ay + ysin(z), a® + wsin(z), xycos(z)),
(a) (F is conservative) Find a potential function f(x,y, z) for F.
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(b) Compute / F-dr on the line segment joining (0.0,0) to (1, 2, 7).
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9. [16 points| (a) State Green’s theorem for integrals of the form / Mdx + Ndy
Je
where ' is a closed curve that bounds a region K.
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(b) Evaluate the integral / (2xy + y*)da + (2% —y')dy  where C is the triangle

SO
with vertices (0.0), (1,1}, (0, 1) traversed counterclockwise.
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10. [16 points| Apply the two path test to show lim '{'.; . doesn't exist.
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11. [18 points| Find the surface area of the portion of the paraboloid 2z =9 — 2?2 — 3
that lies above the plane z=5. (Convert the surface integral to a polar integral )

: (V5)
L —— dxdy
S/////‘_/X;i} ff 1ds fp\ 17, p|
4 j 1 \/4r +lrdrdo
">

N >0

9(‘:(,;7,%\ = - 7+% +y o [17 -
V3= < Ll(} 127) > | g
|V3\ = /4 bl T 177
‘ng‘ol - 4— <g 3/,1,

=(

1
5 ——g

o

|\
c\

=

hH

12. [16 points| Use Stokes’ theorem to convert // {y, =z, x)) -ndo to aline integral

and compute its value.
1o r : 2 2 2 . :
5 is the hemisphere given by x° 4+ y° + 2z = 9 and z = 0 and n is the unit outward

normal to 5. The curve C' can be written as r(f) = {3 cos(t), 3sin(f),0).
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