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1. (10 points)
(a) Evaluate

2
lim >
(.9)=0.0) 22 + 42 + \/3e** + (cos(zy))? + 2292

if this limit exists.

2

(b) Evaluate lim Y

(@) (0.0) T2 + 2 if this limit exists.
x,y)— (U, €T y
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2. (10 points) If resistors of Ry, Ry and R3 ohms are connected in parallel to make an
R-ohm resistor, the value of R can be found from the equation

1 1 1 1

R—R1+R—2+R—3.

Find the value of % when Ry = 30, Ry = 45, and R3 = 90 ohms.

2
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3. (20 points) Consider the function f(x,y) = e V.

(a) Show that f(x,y) is differentiable at P = (1,0) by explaining why the partial derivatives
are continuous.

(b) Find the linearization of f(z,y) at the point P = (1,0).

(c¢) Use the linearization from part a) to estimate f(1.03,0.02).
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222
4. (15 points) Consider f(x,y) = 5 t5

(a) Find the direction in which f increases most rapidly at the point (1,1).

(b) Find the direction in which f decreases most rapidly at the point (1,1).

(¢) In what direction(s) does f have zero change at the point (1,1) ?
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5. (20 points) Find all local maximum values, minimum values, and saddle points of the
function
f(z,y) =8+ 2°+ 8y° — 3xy
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6. (15 points) Find the greatest and smallest values of f(x,y) = zy on the ellipse
2?2

Sl )

g T2
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7. (10 points) Find the volume of the region bounded above by the elliptical paraboloid
2z = 10 4+ 2% 4 3y? and below by the rectangle R: 0 <2 <1, 0<y<2.
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