
Midterm Revision T&F / MCQ 

1 | S H A H A D   A L H A W A S H I  

Determine whether the following statements are true or false: 
 

1. A 5 × 6 matrix has six rows. False  
2.  A diagonal matrix is upper and lower triangular matrix at the 

same time. True 

3. The matrix 𝐵 =  𝐴 + 𝐴𝑇 + 𝐴 𝐴𝑇  is symmetric. True 

4. If 𝐴 and 𝐵 are matrices of the same size, then 𝐴𝐵 =  𝐵𝐴. false 

5. If 𝐴 and 𝐵 are square matrices of same size, then 𝑑𝑒𝑡(𝐴𝐵) ≠

𝑑𝑒𝑡(𝐴) ∙ 𝑑𝑒𝑡(𝐵). False 

6. If A is a Square matrix with two proportional rows then 𝑑𝑒𝑡(𝐴) =

0. True 
7. If 𝐴 and 𝐵 are 2 ×  2 matrices, then 𝐴𝐵 =  𝐵𝐴. False 

8. Trace of matrix is the product of the elements on the main 

diagonal. False 

9. A single linear equation with two or more unknowns must always 

have infinitely many solutions.  True 

10. The matrix 𝐵 =  𝐴 + 𝐴𝑇 + 𝐴 𝐴𝑇   is symmetric. True 

11. If 𝐴𝑥 = 0 has infinitely many solutions then 𝐴𝑥 = 𝑏 will 

have no solution or infinitely many solutions but not a unique 

solution. True 
12.  A matrix is upper and lower triangular simultaneously if and 

only if it is a diagonal matrix. True 

13. If 𝐴 and 𝐵 are square matrices of same size, then 𝑑𝑒𝑡(𝐴 +

𝐵) ≠ 𝑑𝑒𝑡(𝐴) + 𝑑𝑒𝑡(𝐵).  True 

14. The Number (−1)𝑖+𝑗  𝑀𝑖𝑗is called the Cofactor of 𝑎𝑖𝑗. True 

15. If A is a Square matrix with two proportional rows then 

𝑑𝑒𝑡(𝐴) ≠ 0. Flase 
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16. Vectors (7,0, −2), (4,9,14) are orthogonal to each other. 

True 

17. ℝ2is a  subspace in ℝ3.  False 

18. All linearly independent set in a subspace 𝑊 is a basis for 𝑊.  

False 

19. The transformation T: ℝ2 → ℝ2, 𝑇(𝑥, 𝑦) = 2𝑥 + 3𝑦 is a 

linear transformation.  True 

20. The column space of a 5 ×  7 matrix is in  ℝ5.  True 

21. If A is m × n matrix then row space of A and column space 

of A have different dimension. False 

22. If each component of a vector 𝑣 in 𝑅4 is tripled, then the 

norm of the vector is 34‖𝑣‖. False 

23. Vectors (𝑎, 0,0), (0, 𝑏, 0) and (0,0, 𝑐) are orthogonal to each 

other (where 𝑎, 𝑏 and 𝑐 are not zero). True 

24. The initial point and terminal point of the vector 𝐴𝐵⃗⃗⃗⃗  ⃗ =

(2,1, −10) are (3,−2,4) and (5,−1,−6) respectively. True   

25. The zero vector space {𝑂} has dimension0. True 
26. Any linearly independent set in a subspace 𝑊 is a basis for 

𝑊. False 

27. Let v1, v2, v3  ⋯ vn be vectors in the vector space ℝn. Then 

the subset of all linear combination of these vectors is a subspace 

of ℝn. True 

28. The null space of A is the solution set of the equation 𝐴𝑥 =
 0. True 

29. The column space of an 𝑚 ×  𝑛 matrix is in  ℝ𝑚 . True 
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30. In the matrix transformation TA: Rn → Rm , ∀ vectors u and 

v: TA(u + v) = TA(u) − TA(v). False 
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For Each Question, Choose the Correct Answer from the 
Multiple-Choice List. 
 
 

1. Determine whether the matrix below [
1 0    
0 1     

1
1
] is in    

a)row echelon form        b) reduced row echelon form      c) both 
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2. If 𝑋 is a 3 ×  1 matrix and 𝑌 is a 1 × 2 matrix, then 𝑋𝑌is 

a)1 ×  1                                 b) 3 ×  2                         

c) 2 ×  3 
 

 

3. The quantity (B−1A−1)T(BTAT)2(BTAT)−1 , is equal to 

a) B−1A−1                b) BTAT                                  c) I 
 

 
 

4. The inverse of [
2  1
1     1

] is 

 

a) [
1   1
1     2

]                  b)[
2   −1

−1     1
]              c)  [

1  −1
−1     2

]  

 
 

5. If A= [
3 1 2

−1 4 5
0 −3 6

], then the minor of a13 is: 

a)3                                     b)−1                      c)0  
 

 

6. If the determinant of A = 1
7⁄   ,then  det(A−1): 

a) 1 7⁄                        b) 7                        c) −1
7⁄     

 

7. Determine whether the matrix below [
0 0
0 0

] is in    

a)row echelon form        b) reduced row echelon form      c) both 
 

 
8. If 𝑋 is a 3 ×  2 matrix and 𝑌 is a 2 × 1 matrix, then 𝑋𝑌is 

a)3 ×  1                                 b) 2 ×  2                         
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c) 2 ×  1 
 

 

9. The quantity (A−1B−1)T(ATBT)2(ATBT)−1 , is equal to 

a) ATBT                b) I                                   c) A−1B−1 
 

(A−1B−1)T(ATBT)2(ATBT)−1 
= ((BA)−1)T((BA)T)2((BA)T)−1 

= ((BA)T)−1 (BA)T (BA)T((BA)T)−1 
= I 

 
 

10. The inverse of [
1 − 1
1     1

] is 

a) 
1

2
[
1 − 1
1     1

]                     b)[
1    1

−1     1
]                               

c)  
1

2
[

1   1
−1     1

]  

 
 

11. If A= [
4 0 1

−2 2 3
−1 5 6

] ,then the minor of a32is: 

a)−14                                     b)20                      c)8  

Minor of a32=(−1)3+2  |
4 1

−2 3
| = -1 ∙ (12 + 2) = −14. 

 

12. If the determinant of A = 11
4⁄   ,then  det(A−1): 

a) 11
4⁄                        b) 4 11⁄                         c) −11

4⁄  

1. If 𝑢 = (5,1,4) and 𝑣 = (−1, 0,2) are two vectors in ℝ3. Then the 
cross product 𝑢 × 𝑣: 
a. (−5, 0,8) 
b. (4,2,6) 
c. (2,−14, 1) 
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d. (0,0,0) 
 

 
2. Let 𝑇1(𝑣1, 𝑣2) = (𝑣1 − 𝑣2, 𝑣1 + 𝑣2) and 𝑇2(𝑣1, 𝑣2) = (2𝑣2, 2𝑣1). 

The value of 𝑇1(𝑇2(𝑣1, 𝑣2)) is: 

a.  (2𝑣2 + 2𝑣1, 2𝑣1 − 2𝑣2) 
b. (2𝑣2 − 2𝑣1, 2𝑣1 + 2𝑣2) 
c. (2𝑣1 − 2𝑣2, 2𝑣1 + 2𝑣2) 
d.  (2𝑣1 + 2𝑣1, 2𝑣1 − 2𝑣2) 

 
3. Let 𝑆 = {𝑣1, 𝑣2, 𝑣3} is a basis of 𝑉 and 𝑣2 = 3𝑣1 − 5𝑣2. Then the 

coordinate vector of 𝑉 relative to 𝑆 ((𝑣)𝑠) is: 
 

a. (3,5,0) 
b. (3,0, −5) 
c. (5, −3) 
d. (3, −5) 

 
4. A linear combination formed by the vectors 𝑤1 = (1,1,0), 𝑤2 =

(0,1, −2) and 𝑤3 = (2,0,4) is: 

 
a. 𝑤3 = 4𝑤1 − 3𝑤2 

b. 𝑤2 = 𝑤1 + 𝑤3 

c. 𝑤3 = 2𝑤1 − 2𝑤2 

d. 𝑤1 = −𝑤2 − 𝑤3 

 
4. If 𝑢 and 𝑣 are two vectors in 𝑅3(3-Space), then the vector 𝑢 × 𝑣 is 

perpendicular to 

 

a. 𝑢 only 

b. 𝑣 only 

c. both 𝑢 and 𝑣  
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d. none of them. 

 
5. If 𝑎, 𝑏 and 𝑐 are constants that are not all zero, then the equation 

2𝑎𝑥 + 2𝑏𝑦 + 𝑐𝑧 = 0 represents  

e. a plane passing through (0,0,0) 

f. a plane passing through (2𝑎, 2𝑏, 𝑐) 

g. a line passing through (0,0,0) 

h. a line passing through (2𝑎, 2𝑏, 𝑐) 

 

6. The set 𝑉 =  ℝ3, together with the operation 

𝑟 × [
𝑥
𝑦
𝑧
] = [

𝑥
𝑦
𝑟
] and the addition is the standard operation on  ℝ3is not 

a vector space because: 

 
e. 𝑢 + 𝑣 ≠ 𝑣 + 𝑢 

f. 0 ∉ 𝑉 

g. 1 × 𝑢 ≠ 𝑢 

h. 𝑢 + (𝑣 + 𝑤) ≠ (𝑢 + 𝑣) + 𝑤 

 

4. A linear combination formed by the vectors 𝑥1 = (1,0, −3), 𝑥2 =

(1, −1,0) and 𝑥3 = (−2,3, −3) is: 

 

e. 𝑥3 = 𝑥1 + 𝑥2 

f. 𝑥2 = 2𝑥1 + 𝑥3 

g. 𝑥3 = 𝑥1 − 3𝑥2 

h. 𝑥1 = 𝑥2 − 𝑥3 
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