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1. (20%) Let P, denote the s et of real polynomial functions of degree < n.
(@) (10%) Show that the set {x? + 1,3x — 1, —4x + 1} is linearl y independent in P,.
(b) (10%) Show that the set {x + 1,x — 1, —x + 5} is linearl y dependent in P,.

2. (10%) Find the reduced echelon form for each of the following matrices. Use the echelon form
to determine a basis for the row space, and the rank of each matrix.

1 2 3
@ (%) |0 -1 -1
3 4 7
1 1 0 -1
w2 10 0
(b) (5%) 3 2 0 -1
-1 0 1 1

3. (20%) Let T:U — V be a linear transformation. Let T be defined relative to bases {u;,u, }
and {vy,v; }of Uand V asfollows:
T(uy) = 2vy +3v,, T(uy) =4v, —
(a) (10%) Find the matrix of T with respect to these b ases.
(b) (10%) Use this matrix to find the image of the vector u = 2u; + 5Su,.

4,  (8%) Please answer:
(a) (4%) Determine the matrix of coefficients and augmented matrix of each following

system of equation.
X+ 2x, + 3x; = 14
le -+ 5x2 -+ 8x3 = 36
— Xy = -4

(b) (4%) Solve the system using the method of Gauss-Jordan elimination with matrices.

5. (6%) Find the image of the triangle having the following vertices A(1, 2), B(2, 8), C(3, 2)
under the rotation of n/2 with respective to point P(5, 4).

6. (12%) Evaluate the determinants of the following matrices.
0o 3 2
@ |1 5 7
-2 -6 -1
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(10%) Consider the matrix 4 =
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1 -2 3 0 ~
4 0 50
®) 7 -3 8 4
-3 0 40
2 51 0
0 3 2 -7
© o 0 5 1
00 0 -2
1 -2 3
'(d) 7 5 4
0 0 0

o - O
— O O
W = W

(a) (5%) Find its eigenvalues.

(b) (5%) Find the corresponding normalized eigenvectors.

3
(8%) If A= [ |

4
l:l ; find A.

(6%) Determine whether the following matrices are singular. Give the reason.

(@)

(b)

1
0

5
-2

5
-2



