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1. (15 pt) Given the function z = f(z,y) = 22 + 2y — ¥

l%

(a) Compute the directional derivative in the direction of the vector u = {

7) at

1
23
(b) Find the direction and the rate of the steepest ascent at (1,0).

0‘) vi(}g) =L 2xty, X -¢9>
vH((0)= <2, [-1>=<42,0>

Dz 401.0) = v2,05-¢ 4 ¥>= |

%) o diretion . g(1,0)=22,0>
he  tater 19f(1,0)] =

(1,0).
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2. (10 pt) Let T be a triangle with vertices A(6, 1,2), B(3,6,3) and C(7,0,5).

(a) Find the area of the triangle.

(b) Find an equation of the plane, containing the triangle.
0)  Ab- < 3-b b-1,3-2> = z~-3, S, 1>
AC» L F3-6,0-1,52>=<& (,=1(,3°
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[bxtioy-22 = G6+10-Y4Y =102
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3. (10 pt) Use the method of La,

grange multipliers to find the maximum and minimum values of
J(@,y) = 22 + 42 subject to the constraint z2 + Ty? = 64.

vd (xg)= <2, 24>
9 (xg) = X+ 1gt—64=0
vg(xy) = & 2X, 1992
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4. (10pt) Find the average value of the function f(z,%) = zy on the rectangle {z,9)|2<8<40K
y < 1}.
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5. (15 pt) Evaluate the integral

[l 06

where D is the solid bounded by the cylinder with the circle base given by the equation 2% + ¢y =1
and the planes z =0 and z + y + z = 5.
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6. (10 pt) Compute the curl and the divergence of the vector field

F(:E,y,Z) = (xy—i—z,a:—y,z—mzy)

Coar | F ??;{ ?"2%() f;{i = X “O} —d (“2&%”/)!

L By’ s [ =) =

Z"’Xl} &Xg#(}, /"_X>
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7. (10 pt) The vector field F(z,y, z) = (2zy + y2, 2> + zz,zy) is conservative.
(a) Find a potential function for F.

(b) Compute [, F -dr, where C' is a curve originating at (1,1,0) and terminating at (2, —1,1).

ﬂ = foxg+ga)dx = 2y X2 xy2 + C(y, 2) =Xy e
Cly, )
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8. (10pt) Find the circulation of the vector field F(z,y) = (2x + 3y, yz + €°*¥) on the triangular curve
with vertices (0,0), (0,1) and (3,0) oriented counterclockwise. (Hint: use Green’s theorem.)

i oL _
T -f*2><+3¢g 79 =3
o= yx+e“? 29 _
2 DX

3 -3 3 |- 4 x
§ I (g-)dade = | (¢ -1y) dx =
© 0o O 0
5 | 33
f(‘%((*%-ﬁ %)”5+X>A>C =
0, ) .
: X _ = o5 S
(-3 W*UXMX“O&G" i L>‘l"<
0
3 - Y

1 2 Xt _ =

<1£ ol %XMO

s S SO Y R S

243 5% % .

| S oy .

__‘j: +L— l_-,-i ::5 -——i-— —L/(




Final Exam

#45 10 of 10

DO NOT WRITE ABOVE THIS LINE!

9. (10pt) Compute the flux of the vector field F = (0, —z, 3y) across the surface in the first octant
given by the equation x + y + z = 2, in the direction of the positive z-semiaxis.
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