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 ANSWER: B 
 

2. =
+−+++

⋅+−⋅+⋅
=

⋅
=

222222 4)1(2385

431825θ cos
ba

ba  
 ANSWER: B 
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=  11. dimensions of A  are  T 56×
 dimensions of BA  are 6  T 7×

 ANSWER: C 
 dimensions of BCA  are  T 16× 
 ANSWER: B 3. 27 20 16 15 32 18 2B = + + − − − = −  
 

  12. (6,22,15)-(4,-5,8)-(0,2,-13)=(2,27,7)-(0,2,-13)=(2,25,20) 
 ANSWER: A  ANSWER: B 
  
4. In statement I, the determinant of the new matrix is equal 
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AB to r det(A), not det(A).  Statements II, III, and IV are 2r
 correct. 
 ANSWER: C 
  trace(AB)=30+69+90=189 

 ANSWER: B 
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14. Sum of eigenvalues = trace of matrix = 4+8+2 = 14 
 ANSWER: B 

ANSWER: A  
 15. Product of eigenvalues = determinant of matrix = 
6. A and B are not because not all pivots are 1.  64+15+72-(48+72+20) = 11 
 D is not because the entry above a pivot is not 0.  ANSWER: A 
 C and E are.   

ANSWER: B 16.  ABCABCCAB TTTTTT ))(())(( ==
  ANSWER: C 
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17. The 1 in the upper right will not affect any of the main 

diagonal elements, so  276321)tr( 5555 =++=A
 ANSWER: A 
 

 ANSWER: C  
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18. All 5 of the conditions are equivalent and imply A is 

nonsingular. 
 ANSWER: D 
  ANSWER: B 
19.   
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9. dimension of column space = rank 
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 rank=2 
 ANSWER: B   12)210( =−−−=
 

 ANSWER: D 
10. Taking the derivatives of the basis vectors, 1  , and ,,, 32 ttt  
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29. The length of the vector must be 1, and only answer D 
satisfies this condition. 

20. The coefficients of the t terms determine the direction of 
the line, which are (-1,6,3) in A and B. 

 In A, , so it 
contains the point in question. 
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 In B, the line contains the point (6,2,-5), not (6,2,5) 
 ANSWER: D  ANSWER: A 
  
30. Choose a transformation matrix A, and let  

for any invertible matrix M. 
AMMB 1−=21. We seek max( ( ) ).f f∞ =

'( ) 0f t =

) 4, (0) 0, (3)f f f= = −

t  Since is differentiable 

on [0,3], we can find the critical points.  and 
the max occurs where  or at an 
endpoint (0 or 3). Checking those points, we get 

 Thus, 
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 Therefore the eigenvalue of B is still , but the 

eigenvector has been multiplied by . 
λ
−M 1

 This means I is true and II is not. 
 ANSWER: A 

 ANSWER: D 
 
22.  1111T1T )det()det()det()det())det(( −−−−− == BABABA
 ANSWER: A 
 
23.  12345761236574126357415632745163274 →→→→
  1234567→
 The process took 5 steps, so answer C is odd. 
 The rest of the permutations take an even number of steps 

to return to 1234567, so they are even. 
 ANSWER: C 
 
24. A linear transformation requires all 3 properties to be true 

by definition. 
 ANSWER: D 
 

25. 5050)14(10
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 ANSWER: D 
 
26. I is the definition of a positive definite matrix. 
 II would be true if it read , and III would be true if 

it read positive determinants.  II and III are conditions for 
a matrix to be semidefinite.  Therefore only I is correct. 

0λ i >

 ANSWER: A 
 
27. The sum of the elements in  will just be the conjugate 

of the sum of the elements in A. 
HA

 ii 3434 +=−  
 ANSWER: B 
 
28. Let the rotation matrix be Q. 
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 ANSWER: E 
 


