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Chapter 3: Determinants 

 

 

Question 1: 

Compute the determinants by cofactor expansions. At each step, choose a row or 

column that involves the least amount of computation. 

 

a) 

 
 

b) 
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Question 2: 

Compute the determinant of the following matrix: 

 
 

It’s a triangular matrix and thus the determinant is the product of the terms in the 

diagonal = 4 * -1 * 3 * -3 = 36 

 

Question 3: 

Combine the methods of row reduction and cofactor expansion to compute the 

determinants. 

 

a) 

  
 

 

b) 
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Question 4: 

Use the determinant to check whether the set of vectors is linearly independent: 

 

a) 𝑣1 =  [
2
1
1

] , 𝑣2 =  [
3
3
2

]  and 𝑣3 = [
0
4
1

] 

 

b) 𝑣1 =  [
5
1
0

] , 𝑣2 = [
0

−3
5

]  and 𝑣3 =  [
−1
−2
3

] 
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Question 5: 

Find the determinants where: 

  
 

a) 

 
 

21 

 

b) 

 
 

35 

 

c) 

det of 

 

7 

 

 

 



Dr.Helene Kanso CS 223 Chapter 2 

d)  

 

 
 

-7 

 

Question 6: 

Let A and B be 3 x 3 matrices, with det A = 4  and det B = -3. Use properties of 

determinants to compute. 

a) det AB 

 

b) det 5A 

 

c) det 𝐵𝑇 

 

d) det 𝐴𝑇𝐵 𝐴 

 

e) det 𝐵−1𝐴 𝐵 

 

a) -12 

b) 4*5*5*5 = 500 

c) -3 

d) 4 * -3 * 4 = -48 

e) 4 

 

Question 7: 

Use Cramer’s rule to compute the solutions of the systems in: 

 

a){
5𝑥1 + 7𝑥2 = 3
2𝑥1 + 4𝑥2 = 1

 

 

b) {
4𝑥1 + 𝑥2 = 6

5𝑥1 + 2𝑥2 = 7
 

 

c) {
3𝑥1 − 2𝑥2 = 7

−5𝑥1 + 6𝑥2 = −5
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d) {
−5𝑥1 + 3𝑥2 = 9
3𝑥1 − 𝑥2 = −5

 

 

 

 
 

Question 8: 

 

Compute the adjugate of the given matrix and then use the theorem 8 to give the 

inverse of the matrix: 
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a) [
0 −2 −1
3 0 0

−1 1 1
] 

 

b) [
1 1 3
2 −2 1
0 1 0

]   
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Question 9: 

 

Find the volume of the parallelepiped with one vertex at the origin and adjacent 

vertices at (1,0,-2), (1,2,4), and (7,1,0). 

 

 
 

 

Question 10: 

 

Let S be the parallelogram determined by the vectors 𝑏1 =  [
−3
2

] and 𝑏2 =  [
−3
6

]  

and 𝑏3 =  [
−1
−1

] and let 𝐴 =  [
6 −2

−3 2
]. Compute the area of the image of S under 

the mapping   x → Ax. 

 

Apply a translation of (1,1) to get the origin and then use the method below: 
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