(1) (20 pts) Find an equation of the plane that passes through the points P = (1,1,1), Q =
(1,2,1), and R = (2,2,2).
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(2) (20 pts) Consider the function z = f(z,y) = ¢¥ cos .

(a) Find an equation of the tangent plane to the graph at the point P = (0,0, 1).
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(b) Use linear approximation to estimate f(0.1,—0.2).
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(3) The number of hours z that it takes to cook a turkey depends on both the weight w (in
pounds) of the turkey and the temperature T' (in degrees F) of the oven, i.e., 2 = f(w, T).

(a) (6 pts) Explain the meaning of the statement f(10,325) = 4.
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(b) (7 pts) Explain the physical meaning of the partial derivative 9z/0w. What are the
units? Do you expect it to be positive or negative? Why?

Unis are AT Rty it Ao ey exo s it ] Tl
COoé < ’h«f[:cz, Thetis //b"-—ej begvio— /4 Shemtd 4( /vj‘//}\»{/ S7qce
it A=bes fonjer fo cord o Sfen Lot

(c) (7 pts) Explain the physical meaning of the partial derivative 02/0T. What are the
units? Do you expect it to be positive or negative? Why?
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(4) (20 pts) Let F(u) be a differentiable function of a single variable. Show that the function
w(z,t) = F(z + at) satisfies the one-dimensional wave equation
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HINT: w(z,t) = F(u), where u = z + at. F
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(5) Let g(z,y) be the depth (in inches) of mud at the point (z,y) in Portly Pig’s pen. At a
certain point in the pen, the greatest rate of depth increase, 5 inches per meter, is toward

the southwest.

(a) If Portly Pig heads east from this point at a speed of 1/2 meter per second, how fast is
the mud depth changing (inches per second)?
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(b) If Portly wants to get out of the mud as quickly as possible, what direction should he

head in?
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