Midterm 2

Linear Algebra and Applications

(Math 33A-001)

Answer the questions in the spaces provided. If you run out of room for an answer, please
"~ continue on the back of the page. Show all of your work.
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1. Let A be a 3 X 2 matrix with column vectors 71, 72, ie.,

- — - ﬂk‘,
A= 41 $2 'U.,'V" _5
| A M e

Let ¥ _be a non-zero vector in R3. You are told that 7, 71, 72 form a basis of R3.
Then what is the rank of the matrix B with column vectors _?, 2V + 71, 2V + 3'72,

| l
ie,.B= |V 27|+71 9V +3V, | 7

(Remark: An answer without proper justification ears you a ‘0’ point. You must
justify your answer.)
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5

“ Let V be a subspace of R” of dimV = m and {¥1, Va,..., Vm} & basis of

V. Show that a vector ¥ € R™ is orthogonal to V if it is orthogonal to all the vectors

1,72,...,'\?,,,},
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3. 110 points| For each of the following statements, determine whether it is true or false.

) 1. Let A and B be two n X n matrices. You are told that A 4 B is invertible. Then
A and B are necessarily invertible.

2. Let S = {71, Vo, ..., 7;:} be a set of linearly independent vectors of R". Let
! = {WI,WZ,...,W;} be another set of linearly independent vectors of R”.
Then SUT is always a linearly independent set of vectors.

7 3. Let § = {71,V2,...,7k} be a set of orthonormal vectors of R®. Let T =
{WI, Wo,... ,W,} be another set of orthonormal vectors of R®. Then SUT is
always an orthonormal set of vectors.

~ 4. Let A and B be two n x n matrices such that rank(AB) < n. You are told that A
is invertible. Then B is never invertible.

7. 9. Let A and B be two n x n matrices such that rank(4) = rank(B). Then Ker(A) =
Ker(B) always holds.

(Remark: Only a ‘True’ or ‘False’ answer without any justification ears you a ‘0’ point.
You must justify your answer.)
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