Math 308 M Midterm Exam 2, page 1 of 5 Winter 2012
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(a) Find a basis for the row space of A.
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[his (S one possible answer.
T here ave many sthors
(b) Find a basis for the null space of A.
Xl = —Z)(,s—ZX,{ ~2. .,7,\
Xog= 3SX 3+ 3 _ 3
2 3ty R = Iy, + 4
X‘g = Xg O
Xy = Xy 0 |
B J

n~
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(c) What is the rank of A?

Z

(d) What is the nullity of A?

Z
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2. (5 points) Find an orthogonal basis for the 3-dimensional subspace of R* spanned by

1 3 5
the vectors {8],[ ?],and |:§]
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3. (9 points) For each matrix described below, determine the dimension of the null space
and the dimension of the range.

1 -1 3 5 =2 10 -2
@A=10 1 30 1 9 3}'
Dimension of null spaceof A: __ Dimension of range of A: Z

(b) B is the 3 x 3 matrix such that Bx is the reflection of x across the plane z +y = 0.

Ijr IS no¥ r\ec_es_{(uy +O-F\r\d eXach Wb\a+ B f§ '|o
know these d rimensims.

O 3

Dimension of null spaceof B: __—  Dimension of range of B:

T
(c) C is the 2 x 3 matrix such that C [y] = [ﬂ

z

. ez

Dimension of null space of C: Dimension of range of C:

4. (6 points) Let C' be the matrix from question 3(c).
(a) Find a basis for the null space of C'.

_[Vvoo
1 C—OOI
0

(b) Find a basis for the range of C.

Any besis For RZ s ST
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5. (5 points) Use the least squares method to find a linear function that best approximates
the following data:
z|-2 -1 01 2
y| 2 1 -1 0 —1

-2 . (27

A=\ - | b= |

|6 -
\
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T
6. (5 points) Let W = { |:y] :x+y+zO}.
z

Let v; and v, be two nonzero vectors in W with vI'vy = 0. Prove that {vy, vy} is a basis
for W.

& q,\7,+az\72=6/ Flen dothing each side wifh V), we get
a|\71T\7\:6. So a,=0 Similarly, &,=0. So
?\7,,\75 IS & \/'r\far[j l'nc{ql@mi@njr gc{i

W 1s Z-dimensimal , ond ony ot of 2

lihfa/rl\/iho[ependm+ rectors in a 2-dimensial
Spate LTorm & b”w’lS

7. (5 points) Let S = {[ﬂ :xZOandyZO}.

For each of the following, answer yes or no. No explanation is necessary.

(a) Is the zero vector 0 in S?

fes

(b) If vi and vy are in S, is v; + vo in S?

Yes

(c) If visin S and a is a real number, is av in S?

No. a=-land =[] = av= [5]¢S



