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Question # 1: 
	
Evaluate the determinant of the given matrix by cofactor expansion: 

3 6 0 1
−2 3 1 4
1 0 −1 1
−9 2 −2 2

 

Solution: 
Expand the determinant with first row: 

𝑑𝑒𝑡 𝐴 =

3 6 0 1
−2 3 1 4
1 0 −1 1
−9 2 −2 2

 

𝑑𝑒𝑡 𝐴 = 3
3 1 4
0 −1 1
2 −2 2

− 6
−2 1 4
1 −1 1
−9 −2 2

+ 0
−2 3 4
1 0 1
−9 2 2

− 1
−2 3 1
1 0 −1
−9 2 −2

→ 1 

 
 
 
Lets solve first for a, b, c & d: 

𝑑𝑒𝑡 𝑎 =
3 1 4
0 −1 1
2 −2 2

;𝐸𝑥𝑝𝑎𝑛𝑑 𝑤𝑖𝑡ℎ 𝑓𝑖𝑟𝑠𝑡 𝑐𝑜𝑙𝑢𝑚𝑛 

𝑑𝑒𝑡 𝑎 = 3 −1 1
−2 2 − 0 1 4

−2 2 + 2 1 4
−1 1  

𝑑𝑒𝑡 𝑎 = 3 −1×2 − 1×−2 − 0 1×2 − 4×−2 + 2 1×1 − 4×−1  
𝑑𝑒𝑡 𝑎 = 3 0 − 0 10 + 2 5 ⇒ 10 

 

𝑑𝑒𝑡 𝑏 =
−2 1 4
1 −1 1
−9 −2 2

;𝐸𝑥𝑝𝑎𝑛𝑑 𝑤𝑖𝑡ℎ 𝑠𝑒𝑐𝑜𝑛𝑑 𝑐𝑜𝑙𝑢𝑚𝑛 

𝑑𝑒𝑡 𝑏 = −1 1 1
−9 2 − 1 −2 4

−9 2 − 2 −2 4
1 1  

a	
	

b c	
	

d	
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𝑑𝑒𝑡 𝑏 = −1 1×2 − 1×−9 − 1 −2×2 − 4×−9 − 2 −2×1 − 4×1  
𝑑𝑒𝑡 𝑏 = −1 11 − 1 32 − 2 −6 ⇒ −31 

There is no need to compute for (c) as it will eventually turn out to be zero. 

𝑑𝑒𝑡 𝑑 =
−2 3 1
1 0 −1
−9 2 −2

;𝐸𝑥𝑝𝑎𝑛𝑑 𝑤𝑖𝑡ℎ 𝑠𝑒𝑐𝑜𝑛𝑑 𝑐𝑜𝑙𝑢𝑚𝑛 

𝑑𝑒𝑡 𝑑 = −3 1 −1
−9 −2 + 0 −2 1

−9 −2 − 2 −2 1
1 −1  

𝑑𝑒𝑡 𝑑 = −3 1×−2 − −1×−9 + 0 −2×−2 − 1×−9
− 2 −2×−1 − 1×1  

𝑑𝑒𝑡 𝑑 = −3 −11 + 0 13 − 2 1 ⇒ 31 
 
Put values of a, b, c & d in equation (1): 

𝑑𝑒𝑡 𝐴 = 3 10 − 6 −31 + 0− 1 31 ⇒ 185 𝐴𝑛𝑠 𝑐ℎ𝑒𝑐𝑘 
 
 
 
Question # 2: 
	
Solve by Cramer’s rule: 

4𝑥 +   5𝑦       = 2 
11𝑥  +   𝑦 +   2𝑧 = 3 
𝑥  +   5𝑦 +   2𝑧 = 1 

 
Solution: 
The augmented matrix is: 

4 5 0
11 1 2
1 5 2

2
3
1

 

 
First find out the determinant of main matrix, which is: 

𝐴 =
4 5 0
11 1 2
1 5 2

 

𝑑𝑒𝑡 𝐴 =
4 5 0
11 1 2
1 5 2

; 𝑒𝑥𝑝𝑎𝑛𝑑 𝑤𝑖𝑡ℎ 𝑓𝑖𝑟𝑠𝑡 𝑟𝑜𝑤 

 
𝑑𝑒𝑡 𝐴 = 4 1 2

5 2 − 5 11 2
1 2 + 0 ⇒ −132 

 
Now replace the first column of main matrix with the solution vector and find its 
determinant: 

𝐷! =
2 5 0
3 1 2
1 5 2

; 𝑒𝑥𝑝𝑎𝑛𝑑 𝑤𝑖𝑡ℎ 𝑓𝑖𝑟𝑠𝑡 𝑟𝑜𝑤 

𝐷! = 2 1 2
5 2 − 5 3 2

1 2 + 0 ⇒ −36 
 
Now replace the second column of main matrix with the solution vector and find its 
determinant: 
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𝐷! =
4 2 0
11 3 2
1 1 2

; 𝑒𝑥𝑝𝑎𝑛𝑑 𝑤𝑖𝑡ℎ 𝑡ℎ𝑖𝑟𝑑 𝑐𝑜𝑙𝑢𝑚𝑛 

𝐷! = 0 11 3
1 1 − 2 4 2

1 1 + 2 4 2
11 3 ⇒ −24 

 
Now replace the third column of main matrix with the solution vector and find its 
determinant: 

𝐷! =
4 5 2
11 1 3
1 5 1

; 𝑒𝑥𝑝𝑎𝑛𝑑 𝑤𝑖𝑡ℎ 𝑓𝑖𝑟𝑠𝑡 𝑟𝑜𝑤 

𝐷! = 4 1 3
5 1 − 5 11 3

1 1 + 2 11 1
1 5 ⇒ 12 

Now: 

𝑥! =
𝐷!
𝐷 =

−36
−132 ⇒

3
11 

𝑥! =
𝐷!
𝐷 =

−24
−132 ⇒

2
11 

𝑥! =
𝐷!
𝐷 =

12
−132 ⇒ −

1
11 

 
 
 
 

Good Luck 


