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6.  I is true by definition and II follows from I.  Since the eigenvalues are the roots of the characteristic polynomial, and since the characteristic polynomial of an 
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7.  A matrix is singular when its determinant is equal to 0.  
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10.  Adding a scalar multiple of one row to another row does not alter a matrix’s determinant.  Multiplying a row by a scalar multiple increases a matrix’s determinant by a factor of the scalar.  The determinant of the new matrix is therefore 
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.  The largest entry is 
[image: image38.wmf]4

7

.  C

12.  Notice that after t seconds the angle between 
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 is the distance between the heads of the two vectors.  That is, it is the distance between the points 
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13.  I is a 
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14.  The area of R is given by 
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15.  The first equation implies 
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17.  We want to find a vector 
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19.  The area of the triangle is the absolute value of 
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20.  Notice that, in general, the 
[image: image86.wmf],

ij

b

 element of 
[image: image87.wmf]T

BB

 is the dot product of the ith column of B and the jth column of B.  Since 
[image: image88.wmf]T

AAI

=

, it follows that the magnitude of each column is 1 and that the columns are all orthogonal.  Therefore I and II are both true.  A counterexample for III is the matrix 
[image: image89.wmf]10

01

-

éù

êú

ëû

 whose determinant is –1.  A counterexample for IV is 
[image: image90.wmf]01

10

éù

êú

-

ëû

.  B
21.  
[image: image91.wmf]105

0411505845

232

=×-+×=

-

.  C

22.  
[image: image92.wmf](

)

(

)

(

)

23

23

x

fxe

-

¢

=-

.  
[image: image93.wmf](

)

023

f

¢

=-

.  Two points of the tangent line are the origin and 
[image: image94.wmf](

)

1,23

-

.  If we rotate these two points 
[image: image95.wmf]30

°

, they will determine the rotated line.  The rotation matrix is 
[image: image96.wmf](

)

(

)

(

)

(

)

3

1

cos30sin30

22

sin30cos30

3

1

22

éù

-

°-°

éù

êú

=

êú

êú

°°

ëû

êú

ëû

.  The origin will clearly be mapped to itself.  
[image: image97.wmf]3

1

1

31

22

23

331

1

22

éù

-

éù

éù

-

êú

=

êú

êú

êú

-

-

êú

ëû

ëû

êú

ëû

.  The slope of the rotated line is 1.  B

23.  From the last equation, 
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24.  The speed is given by 
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26.  M is row equivalent to the identity matrix, hence the rank of A is 4.  E
27.  It is easy to see that 
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