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1. True/False (15 pts)

ﬁ_f_(a). If matrix A is symmetric and matrix S is orthogonal, then matrix S 4S must be symmetric.

____(b). There exists a subspace V of R? such that dim(V) = dim(V") where V" is the orthogonal complement of V.
_____(c). Aand A'(the transpose of 4) have the same eigenvalues where 4 is an nxn matrix.

_____(d). Ifareal matrix 4 has only the eigenvalues 1 and —1, then A must be orthogonal.

_____(e). LetA bea3x3 matrix with characteristic equation (1+1)(4 -2)? = 0. Then dimensions for the eigenspaces of A

corresponding to the eigenvalues A = -1 and A =2 are 1 and 2, respectively.

2. Fill the blanks (30 pts)
(a) Find the point of intersection of the planes x + 2y —z = 1‘, x—3y=-5and2x+y+z=0inR’. Ans®
(b) Find the area of parallelogram whose vertices are (-1, 0), (0, 5), (1, -4), and (2, 1). Ans®
(c) Find the distance between the point (1, -4, -3) and the plane 2x-3y+6z=-1. Ans®
(d) Find the rank and the nullity of the matrix 4 (given below): rank = Ans®; nullity = Ans®

(¢) Find all eigenvalues of the matrix B (given below). Ans ®

1 1 2 - 1 2 0

A=10 1 -4 -1 B=1{1 1 1
00 10 0 2 1
0 0 0 O

For the rest of problems, show detailed work to get full credits. ()nly ha]f of the credits would be awarded at most when a

3. The vectors u,= (1, 2, 2), u,=(-1, 0, 2), u3=(0, 0, 1) form a basis for R’ (12+8 pts)
(a) Use these vectors in the Gram-Schmidt process to construct an orthonormal basis for R’.

(b) Find the distance from the point (0, 0, 1) to the subspace spanned by u;& u,.

4. Consider the following:  (12+8 pts)

2 3 1
4=12 -1 0 x=|y|, and b=|1
3 0 3 z 2

(a). Use row operations to compute Al

(b). Use Cramer’s rule to solve for x without solving for y and z in the linear system AX = b.

(4 25 O
5. Find the QR-factorization of the following matrix: | o ¢ = —2| (15%)

3 =25 0




