Practice Midterm 2
MA 265
Instructor: Javier Zuniga NAME:

No calculators or notes allowed. There are a total of 100 points. Read the exam carefully. Show
your work for full credit.

1. (10 points) For which values of « is the set

2 1 3o 4
0 oa—1 4 0
5= 01’ 0 ’ 2 |71
0 0 Q 4

linearly independent?
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2. (10 points) Find the dimension of the following subspaces

(a) All 2 by 2 matrices of the form [ atb ctd } :

d+e a+b

(b) All polynomials of the form at* + (a + b)t + (a + b+ ¢ + d).

a+c
a—>b
b+ c
—a+0b

(c) All vectors of the forms
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3. (10 points) Show that if V' is a vector space and (,) is an inner product then

—

(a) (@,0)

0, for any vector @ in V.

(b) [|c- || = |e| - ||]| for any constant ¢ € R.

(¢) ||z + @] < ||@]| + ||7|| for any couple of vectors.
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4. (10 points) Find the rank of the following matrices

1 -1 1 -
(a) |2 0 3 1

0 4 -2

1 -1 1 -1 1
) |2 0o 3 1 2

(c) Is the system

a—b+c—d=1
20 +3c+d =2
4b — 2¢ = -1

consistent?



[SCRATCH PAPER, THE WORK ON THIS PAGE WON’T BE GRADED|



5. (20 points) True or False?

(a) A linear system of three equations with four variables can have a unique solution.

(b) A linear system of three equations in two variables is always consistent.

Five vectors in R* can not be linearly indenpendent.

L(z,y,z) = TrYy -y is a linear transformation.
0 2z |,,

)

L(z,y,2) = t* — (x + y)t + (22) is a linear transformation.
L(z,y) = (—y,—x) is an isometry.

L(z,y) = (r —y,x +y) is an isometry.

If rank Aj,=3 then any basis of for Null A has only one vector
If nullity of Ag4 is 3 then rank A = 3.

If a plane in R?* is the span of two Li. vectors, then the orthogonal complement of a plane
in R?* is also a plane.
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6. (10 points) Let W be a subspace of R® spanned by | 2 |, | &k |, 5 . Determine the

values of k so that W+ has dimension zero.

11
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7. (15 points) Compute the distance from the plane  +y + 2z = 1 to the point (-1,-1,2).

13
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8. (15 points) Let L(x,y,2) = (—2z,—2y,—2x + 32z). Set A to be the matrix associated to
this linear transformation. Find a diagonal matrix D and an orthogonal matrix P such that
P AP = D.

15
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