Wed, Oct 8, 2008 MATH 262 Midterm Test 1
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This test includes 7 questions, on 7 pages. The duration of the test is 50 minutes.

Your scores: (do not enter answers here)

1 2 3 4 5 6 7 total

Note: Write solutions in the space provided. If you run out of space you may use the back

side of the page. Show all your steps. The test is closed books/notes. Graphing calculators
are not allowed.

1. (5 points) Find the reduced row-echelon form for the matrix

a= (0 ha1a)D
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2. (5 points) Solve the system of linear equations (you may use the answer to problem 1)

Ta+T3+z4 =1
271—.T2+2.T3+.’E4 =2
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3. (9 points) Find the rank of the matrices
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4. (10 points) Consider the matrices

A 1 05 B 03 0 O 0.6 0.8
0 1 0 03 —0.8 0.6

D_ 01 - 10 P 05 —=0.5
10 01 -0.5 0.5

Classify the matrices by type of the linear transformation that they represent and fill in
the blanks in the following sentences.

Matrix B represents a scaling

Matrix C represents a rotation
Matrix F represents a projection
Matrix D represents a reflection
Matrix A represents a shear
Matrix E represents the identity
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5. (10 points) Are the following transformations linear? For those that are linear find their

matrices.
o Y1 =3 y=x1+z3—1
(a){ 3; :xl ? (b) § v2 = 2(z1 — x2) (€) y2 =2z + 22— 2
’ ' Y3 = 13 — 3(x1 — 12) Y3 =3r1 — 23— 3
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6. (10 points) (a) Find a nonzero 2 x 2 matrix such that A? = (0 0>'
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(b) Find a 2 x 2 matrix not equal to the identity, such that A% = (0 1).
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7. (10 points) State which of the following statements are true or false.
1 20

(a) The matrix A= | 0 0 1] isin reduced row-echelon form (rref).
0 00

(b) A system of four equations with three unknowns is always inconsistent.

(¢) If Ais a 3 x 4 matrix (3 rows, 4 columns) and B is a 4 X 5 matrix (4 rows, 5
columns) then AB will be a 5 x 3 matrix.

(d) If a 2 x 2 matrix has all non-zero entries then it is invertible.
(e) There is a 3 X 4 matrix of rank 4.
(f) The inverse of an 3 x 4 matrix is a 4 x 3 matrix
(g) The equation A%2 = A holds for all 2 x 2 matrices representing a projection.
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The end.



