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Total 100

Show all work legibly.

1. (20) If A is an n × n matrix, and {b1, . . . ,bk} ⊂ Rn so that the vector set {Ab1, . . . , Abk} is

linearly dependent. True of False? The vector set {b1, . . . ,bk} is linearly dependent.

Mark one and explain.

True False



2. (20) Let

A =

[
1 0 7 2 5
2 1 15 0 20

]
.

Find dim Null A.

dim Null A =



3. (20) Let {a1, . . . ,an} be a linearly independent vector set. True of False? If the the entries bij of

the matrix B are defined by bij = aTi aj , then detB 6= 0 (i.e. rank B = n, and n columns of B are

linearly independent).

Mark one and explain.

True False



4. (20) True of False? If A = AT , then the eigenvalues λi are all real, and vT
i vj = δij .

Mark one and explain.

True False



5. (20) True of False? If A is an n× n matrix and λ1, . . . , λn are the eigenvalues of A, then tr (A) =

λ1 + . . .+ λn.

Mark one and explain.

True False



6. (20) True of False? If S = −ST (is skew–symmetric), then I + S is nonsingular.

Mark one and explain.

True False


