Answer Key 1

MATH 20-580: Linear Alg. and Diff. Eq. Name:
Exam ITIi October 25, 2005 Instructor:

Record your answers to the multiple choice problems by placing an x through one letter for each problem
on this page. There are 6 multiple choice questions worth 6 points each and 4 partial credits problems
worth 12 points each. You start with 16 points. On the partial credit problems try to simplify your answer
and indicate your final answer clearly. You must show your work and all important steps to receive credit.

You may use a calculator if you wish.

HoNOR CODE PLEDGE: As a member of the Notre Dame community, I will not participate in or tolerate
dishonesty.

PLEASE SIGN:

L [a][]{e][d][e] 4 [a][o][e][][e]
2 [a][b][e][e][c] 5 [a] (o] [c][d][e]
3. [a][e][e][a][e] 6. [«][][e][d][e]
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Record your answers to the multiple choice problems by placing an x through one letter for each problem
on this page. There are 6 multiple choice questions worth 6 points each and 4 partial credits problems
worth 12 points each. You start with 16 points. On the partial credit problems try to simplify your answer
and indicate your final answer clearly. You must show your work and all important steps to receive credit.

You may use a calculator if you wish.

HoNOR CODE PLEDGE: As a member of the Notre Dame community, I will not participate in or tolerate
dishonesty.

PLEASE SIGN:

L [a][e][e][d][e] 4 [a][p][e][d][e]
2 [a][b][c][d][e] 5 [a][b] [c][d][e]
3. [a][p][e][d][e] 6. [a][b][e][d][e]



1. Suppose V is the set of all vectors in R of the form

3b+ 2¢
b+c |.
Lb + 30]
Then
) 10 3 2
(a) V = Span{ {2] , [4] } (b) V = Span{ [1] , [1] } (¢)dimV =3
) 10 2 3
1 7
(d)dimV =1 (e)V-Span{[O],[?]}
-1 8

2. Suppose A is a 5 x 7 matrix and dim Nul A = 3. Then the dimension of the row space of A is

(a) 7 (b) 3 (c) 5 (d) 4 (e) 1



1 7T 2
3.Let A= [0 0 0 Then the characteristic equation of A is
1 —-17 3
(a) A2 —4x—1 (b) =A3 +42% — ) () M +2X%2 —2x -1
(d)o (ORICEPICEPY

4. Let A be a 4 X 4 matrix with characteristic polynomial (A — 1)(A + 3)(A 4+ 2)(\ — 3). Find det(A). Hint:
Think about the definition of the characteristic polynomial.

(a) —18 (b) 0 (¢) -9 (d) 18 (e) 9



3 a -4 ¢

5. Let A= 0 2 1 =7 . Which of the following is true
00 3 b
00 0 2

a) A is diagonalizible iff a =7, b= —1, and ¢ = 2.
b) A is diagonalizible iff a = 4 and b = —7.

(

(

(c) A is diagonalizible iff a = 3 and b = 3.
(d) A is diagonalizible for all values of a, b, c.
(

e) A is never diagonalizible.

6. The equation x;, + x2 + x5 = 0 defines a plane V' in R®. In this plane consider the two bases
1 4 [0 1
B={|2]|,|-1|}andC={| 1 |,]| 0 |}. Then the change-of-coordinates matrix from B to C, Pc._g,
-3 -3 -1 -1




1 2 1
7.Let vi = 2| ,va= [3| v3= |2| . Find x so that {vy,vs,v3} is not a basis for R>.
3 1 1



8. Let V = M> 3 be the vector space of 2 x 2 matrices. Let vi = [é g} , Vo = {111 2] , V3 = [

a subset of {vy,vs,v3} which is a basis for Span{vi, vo,v3}. You must justify your answer.



9. Let A be the matrix

1 -1 1
0 2 -4
0 0 4

If possible, find matrices P and D so that P~ AP = D where D is diagonal.



10. Let T be the linear transformation from upper triangle 2 x 2 matrices to the lower 2 x 2 matrices that

a b 2a 0 . . . 1 0/ |0 1] [0 O
maps [O c] to [—b 30]. Find the basis for T relative to the bases {[O 0} , [0 0] , {0 1]} and

(o o7 a-[o 2



