Wed, Nov 18, 2009 MATH 262 v Midterm 2

Name: (print)

CSUN ID No. : c‘kﬁ&(&ﬁ/‘?{’

This exam includes 9 questions, the last question is a bonus. Please check that your copy has

10 pages. The duration of the exam is 1 hour 15 minutes.

Your scores: (do not enter answers here)

1 2 3 4 5 6 7 8 9 total

Important: The test is closed books/notes. Graphing calculators are not permitted. Show

all your work.

1. (8 points) For the matrix
1 -2 0 -1 0
A=|0 0 1 5 0
0 0 0 0 1

(a) Find a basis of ker(A) and determine its dimension.
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(b) Find all redundant vectors among the vector columns of the matrix A and write

them as linear combinations of the remaining vectors.
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(c) Find a basis of im(A) and determine its dimension.

EROTE ) (), (ZB)(;) @}

—€in. L*\J‘GOWO{M7
Ganss

din (1 (&)= 3 .

Continued...



Page 8
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2. (8 points) Find a basis of W+ where W = span s
1 4

Fid  hoe of A:(14 ‘1 " ‘q)

= xe‘lef(Aw
|
w2 -03 oe owol
(1), (3) o et

Continued...



Page 4

3. (8 points) Consider the vectors

1 -1
u1=—1— 1], uz———i 1

Find a vector us so that the vectors u;, ug, uz form an orthonormal basis of R3. How

many possible vectors us are there?
../)
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11
4. (8 points) Consider the set @ of all 2 x 2 matrices A that commute with B = <1 1)
(i. e. satisfy AB = BA).

(a) Verify that @ is a subspace of R2*2,

A,’ B = 8141 Sum er-fy OIC
AzB = gA?. =7 /Qﬂy
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(b) Find a basis of @ and deteIZmine its dimension.
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5. Which of the following are subspaces of the space P, of all polynomials p(z) = a + bx +

cx?? Explain your answer.

(a) All polynomials p(z) of degree 2.
(b) All polynomials p(x) such that p(1) = p(2).

such that p(0) = 1.

T

) (z)
) (z)
(c) All polynomials p(z)
(d) All polynomials p(x) such that p(1) = 0.
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6. (8 points) (a) Determine if the vector z is in the linear span of the vectors vy, vs:

() - )
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(b) If it is, find the coordinates of z in the basis (vy, v2).
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7. (8 points) Find the matrix B of the linear transformation T'(x) = Az with respect to

the basis (vq, vs,v3)

4 2 —4 2 0 1
A = 2 1 —2 y v = 1 Uy = 2 V3 = 0 .
—4 -2 4 -2 1 1
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8. (8 points) State which of the following statements are true or false. (You do not need

to show your work.)

(a) If A is a 5 x 6 matrix (5 rows, 6 columns) of rank 4 then the kernel of A has

dimension 1.

(b) If A is a matrix with linearly independent columns then the kernel consists of the

zero vector only.

(c) If the image of an n X n matrix A is all of R* then A must be invertible.

(d) If a subspace V is spanned by two vectors then any three vectors in V must be

linearly dependent.
(e) The lower triangular 2 x 2 matrices form a subspace of R?*?,

(f) There exists a subspace V of R® such that dim(V) = dim(V+). [V denotes the

orthogonal complement.]
(g) The kernel of a linear transformation is a subspace of the domain.

(h) If the vectors u, ug, ug in R® are orthonormal then they must be linearly indepen-

dent.
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9. (bonus: 8 points) Are the following matrices similar? Explain your answer.

i 7 (o0 1
(@A:({ 1‘”>, B_<_1 0). No.

vz V2
‘oo
Lotation Ro =
—Hr\rouare\ g 31'_[1( —(—k(m5£\ o= =
X=3Cy

T’(ﬁw’z IS N0 Gds-l-ewx 0& C'oOra'met?i
sueh Hot |
5: A’)L =D % = BCX )

The end.



