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(20%) 1. Let f(z) = 225 — 53:%, find the relative extremes of the function, the points of
inflection, the intervals where the graph is concave upward and those where it is
concave downward, and sketch the graph.

(10%) 2.

(2) Use Lagrange multipliers to prove that the product of three positive number
z,y, and z, whose sum has the constant value S, is a maximum when the
three numbers are equal.

(b) Use (a) to prove that
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(10%) 3. Evaluate / i / f sin(y?)dzdydz.
) 0 z 1

(24%) 4. Let A be the 3 x 3 matrix given by

5 -1 -1
A={-1 5 -1
-1 -1 5

(a) Find the eigenvalues and associated eigenvectors of A.
(b) Find an orthogonal matrix P, and a diagonal matrix A, such that

A= PAPT.

(c) Find the inverse of A.
(d) Find the eigenspaces of A.

(e) Show that for the symmetric matrix the eigenspaces associated with differ-
ent eigenvalues are orthogonal.

(18%) 5. Let V be the real vector space spanned by the rows of the matrix

32 0 9 0
1 7 -1 -2 -1
2 14 0 6 1
6 42 -1 13 0

A=

(a) Find a basis for V.
(b) Tell which vectors (21,22, 3, 4, 75) are elements of V.

(¢) If (z1, 29, 23, Z4,%s) 1s in V what are its coordinates in the basis chosen in
part (a} ?

(18%) 6. Let T be the linear operator on R® defined by
T(z1, %9, 23) = (3m1 + 23, ~23; + T, —21 + 275 + 4z3).

(2) What is the matrix of T" in the standard ordered basis for R® ?
(b) What is matrix of T in the ordered basis

{ala Uz, O_’3}

where a1 = (1,0,1), ap = (~1,2,1), and 03 = (2, 1, 1)?
{c) Prove that T is invertible and give a rule for T~ like the one which defines T'.



