1) Consider the function f(x,y) = 3xy — x%y — xy2.
a) Find the four critical points for f .
b) Find fix(x,¥), fxy(x; y), and fyy(x; y).
c) Use the second derivative test to find the local maximum and minimum values and saddle
points of f if any exist.



2) a) Evaluate the integrals:

x2
i) foz IN R a o y2dxdy i) fol f\/lyy; dx dy.

b) EvaIuatefffE xydV ,whereE = {(x,y,2):0<x<3,0<y<x, 0<z<x+y}




3) Find the distance between the point Py(1,1,1) and the plane passing through the points
P;(2,1,-1),P,(1,0,—2) and P3(1,1,-3).



4) Forthe matrix A = H _31] find an invertible matrix P and a diagonal matrix D such that
P~1AP = D. Then, calculate A°.



5) Consider the linear operator T: R® — R3 defined by T (x,y, z) = (W, wa,way, wy =x+y+7z,
w, = —x —y —z and w3 = 2x + 2y + 2z. Show that T is not one to one and find a basis and
the dimension for the kernel of T.



6)

Find the eigenvalues for the matrices A =




7) Show that the set S = {uy,uy, u3}, uy = (4,2,1), uy = (0,3,0), uz = (1,2,4), is basis for R3.
Then, find the vector w such that (w)s = (1,—1,3).



