
2008 – 2009 Log1 Contest Round 1 Theta Matrices & Vectors 
Name: __________________ 

 4 points each 

1 
Evaluate: 








041

2317
 + 








5211
916

 
 

2 
Evaluate: 








− 123
97

 







− 411

56
 

 

3 
Evaluate: 








421
203

















14
02
21

 
 

4 
If 

15
15 x

  = 
32
510

, what is x? 
 

5 Is the statement AB = BA for all matrices A and B true or false?  

 
5 points each 

6 
If A = 

















11
07
53

 and B = 
















36
42
41

, find 4A – 3B.   
 

7 Find the sum of entries of A. 

A = 
2

21
32








 

 

8 
Evaluate: 

579
436
213

 
 

9 Find the area of a triangle with vertices (2, 6), (3, 1), and (4, 6).  

10 What is the determinant of     A−1 ? 

A = 







+ 24 x
xx

 

 

 
6 points each 

11 Solve for x and y: 









y

x
129

512
 + 








x

y
642
703

 = 







91611
12111

 

 

12 
What is the transpose of 

















87
37
72

? 
 

13 
Find     A−1 , if it exists, where A = 








63
42

 
 

14 Give the trace of an n x n identity matrix.   

15 What value of x makes A singular? 

A = 
















39523
6597
911017

x  
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3 
If 

15
15 x

  = 
32
510

, what is x? 
 

4 Is the statement AB = BA for all matrices A and B true or false?  

5 
Evaluate: 

579
436
213

 
 

 
5 points each 

6 Find the area of a triangle with vertices (2, 6), (3, 1), and (4, 6).  

7 What is the determinant of     A−1 ? 

A = 







+ 24 x
xx

 

 

8 Solve for x and y: 









y

x
129

512
 + 








x

y
642
703

 = 







91611
12111

 

 

9 
What is the transpose of 

















87
37
72

? 
 

10 
Find     A−1 , if it exists, where A = 








63
42

 
 

 
6 points each 

11 Give the trace of an n x n identity matrix.   

12 What value of x makes A singular? 

A = 
















39523
6597
911017

x  

 

13 
What is the larger eigenvalue of 








−
−

23
56

? 
 

14 Calculate the magnitude of the vector <2, -2, 4>.  

15 If u = <3, -1, 7> and v = <-2, -4, 3>, what is u • v?  
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1 
Evaluate: 








041

2317  + 







5211
916

 
 

2 
Evaluate: 








421
203

















14
02
21

 
 

3 
If 

15
15 x

  = 
32
510

, what is x? 
 

4 
If A = 

















11
07
53

 and B = 
















36
42
41

, find 4A – 3B.   
 

5 Find the sum of entries of A. 

A = 
2

21
32







  

 

 
5 points each 

6 
Evaluate: 

579
436
213

 
 

7 Find the area of a triangle with vertices (2, 6), (3, 1), and (4, 6).  

8 What is the determinant of     A−1 ? 

A = 







+ 24 x
xx

 

 

9 
Find     A−1 , if it exists, where A = 








63
42

 
 

10 What value of x makes A singular? 

A = 
















39523
6597
911017

x  

 

 
6 points each 

11 
What is the larger eigenvalue of 








−
−

23
56

? 
 

12 Calculate the magnitude of the vector <2, -2, 4>.  

13 What is the cofactor of 2 in matrix A? 

A = 
















−
−

210
352

947
 

 

14 If u = <6, 2, -1> and v = <-1, -2, 5>, find the value of v x u. Use angle bracket notation.  

15 What is the cosine of the angle between the vectors u and v, where u = <-1, -2, 2> and  
v = <-8, 0, 6> ? 

 



2007 – 2008 Log1 Contest Round 1 
Applications Answers 

 
Theta Answers  Alpha Answers  Mu Answers 

1 








5252
3233

 
 1 









5252
3233

 
 1 









5252
3233

 

2 








−

−
33150
7157

 
 2 









621
811   2 









621
811  

3 








621
811   3 x = -1  3 x = -1 

4 x = -1  4 False  4 

















−−

−

514
1222
89

 

5 False  5 -3  5 30 

6 

















−−

−

514
1222
89

 
 6 5  6 -3 

7 30  7 
xx 2

1
2 −

 or 

)2(
1
−xx

  

 7 5 

8 -3  8 x = 1 
y = 3 

 8 
xx 2

1
2 −

 or 

)2(
1
−xx

  

9 5  9 








837
772

 
 9 No inverse 

10 
xx 2

1
2 −

 or 

)2(
1
−xx

  

 10 No inverse  10 5 

11 x = 1 
y = 3 

 11 n   11 3 

12 








837
772

 
 12 5  12 62  

13 No inverse  13 3  13 17 

14 n   14 62   14 <-8, 29, 10> 

15 5  15 19  15 
3
2  

 



2007 – 2008 Log1 Contest Round 1 
Applications Solutions 

 
Th Al Mu Solution 
1 1 1 









++
++
5201141
9231617  = 








5252
3233

 

2   








−+−−+

+−+
)4)(12()5)(3()11)(12()6)(3(

)4)(9()5)(7()11)(9()6)(7(
 = 








−+
+−+

481513218
36359942

 = 







−

−
33150
7157

 

3 2 2 








++++
++++

)1)(4()0)(2()2)(1()4)(4()2)(2()1)(1(
)1)(2()0)(0()2)(3()4)(2()2)(0()1)(3(

 =  









++++
++++

402841
206803

 = 







613
811

 

4 3 3 (15)(1) – 5x = (10)(3) – (5)(2) 
15 - 5x = 30 – 10  
 -5x = 5 
x = -1 

5 4  Even if AB exists, BA may not because for example if A is a 3 x 2 and B is a 2 x 4, BA 
does not exist.  

6  4 
4

















11
07
53

 - 3
















36
42
41

 = 

















44
028

2012
 - 

















918
126
123

 =
















−−
−

514
1222
89

 

7  5 
















21
32

21
32

 = 







++
++

4322
6634

 = 







74
127

 

7 + 12 + 4 + 7 = 30 
8 5 6 

3
57
43

 - 1
59
46

 + 2
79
36

 =  

3(15–28) – 1(30-36) + 2(42–27) = -39 + 6 +30 = -3 
9 6 7 

  
1
2

  

2 6 1
3 1 1
4 6 1

 = 
  
1
2

 (2
  

1 1
6 1

 - 6
  

3 1
4 1

 + 1
  

3 1
4 6

) = 

  
1
2

[2(1 – 6) – 6(3 – 4) + 1(18 – 4)] = 

  
1
2

(-10 + 6 + 14) = 5 

 
Alternatively, you could easily plot the points, and find the area (1/2)bh = (1/2)(2)(5) 

10 7 8 1−A  = 
A
1  = 

xxx 42
1

2 −+
 = 

xx 2
1

2 −
 

  



11 8  By matrix addition: 
2x + 3y = 11 
y + 6x = 9 
 
2x + 3(9 – 6x) = 11 
2x + 27 – 18x = 11 
-16x = -16 
x = 1 
 
y = 9 – 6(1) = 3 

12 9  Interchange rows and columns. 
13 10 9 There is no inverse, because the determinant of A is 0. (2)(6) – (3)(4) = 0 
14 11  The trace is a sum of all diagonal elements. Those are all 1, so the sum would be n. 
15 12 10 Normally, you would solve for x when the determinant of A is 0. However, note that 

the 3rd column is 13 times the 1st column if we let x=5.  Anytime one column is a 
multiple of another, the determinant is 0.  

 13 11 0=− IA λ  









−−

−−
λ

λ
23

56
 = 0 

(6 - λ )(-2 - λ ) – (-5)(3) = 0 
-12 - 6λ  + 2 λ  + 2λ  + 15 = 0 

2λ  - 4 λ  + 3 = 0 
( λ - 1)( λ - 3) = 0 
Larger eigenvalue is 3. 

 14 12 62241644)4()2()2( 222 ==++=+−+  
 15  332211 vuvuvu ++  

(3)(-2) + (-1)(-4) + (7)(3) = -6 + 4 + 21 = 19 
  13 To find the cofactor of 2, cross out the row and column containing the element 2 and 

find the determinant of the remaining elements. However, the sign is opposite because 
it is a determinant and in ijC , i + j is an odd number. 

C 21  = -1
21

94
−

 = -1(-8 – 9) = 17 

  14 

126
521
−

−−
kji

 = i
12

52
−

−
 - j

16
51
−

−
 + k

26
21 −−

 = 

i(2 – 10) – j(1 – 30) + k(-2 + 12) = -8i + 29j + 10k =  
<-8, 29, 10> 

  15 The equation is: 

cosθ  = 
vu
vu •  

cosθ  = 
22222 )6()0()8()2()2()1(

)6)(2()0)(2()8)(1(
2 ++−+−+−

+−+−−  

cosθ  = 
36064441

1208
++++

++  

cosθ  = 
1009

20 = 
)10)(3(

20 = 
3
2  

 
 


