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1. (12%) Let V be a vector space with the zero vector Gover a field Fand v € V. Show that the
set {v} is linearly independent if and only if v = 6.
2. (10%) Let A be a singular matrix. Prove or disprove: adj(A) is singular.

o o7 s 0 1
H= and K =
01 -1 0 -1 2 -2 1
3 0 0 2 o 2 0 1
(a) (10%) Find H*
(b) (8%) Find tr(K *HK?).
(c) (10%) Let G = HK. Find det(adj(G)).
2 0 0 O 1 1 3 2
5 0 -1 0 O -2 0 7 8
4. (20%) Let D=P AP, where D= and P= .
0 0 -1 0 1 0 -3 -4
0O 0 0 3 1 2 3

(a) What are the eigenvalues of A?
(b) Give the eigenspaces for each eigenvalue in part (a).
(c) Whatis det(A)?

(T A =E)
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5. (15%) Consider L:P, > M,, givenby L(ax”+bx"+cx+d)= b 4l
C+

(a) Determine whether L is one-to-one and whether L is onto.

(b) Whatis dim(ker(L))? Whatis dim(range(L)) ?

6. (15%) Determine whether the following statement is true or false. Explain why clearly and

briefly.
(a) Every orthogonal matrix is nonsingular.

(b) If W isa nontrivial subspace of R",and L:R" — R" isgivenby L(v)= proj,V,
then the matrix for L with respect to the standard basis is an orthogonal matrix.

(c) If v; and v, are eigenvectors corresponding to two distinct eigenvalues of a

symmetric matrix A, then v,-v, =0.
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