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1. If 𝐴 = [
−1 −3
2 1

] find the determinant of A2 + 2A 

2. Evaluate the determinant  ∆ =  |
0 𝑠𝑖𝑛 𝑥 cos 𝑥

−𝑠𝑖𝑛 𝑥 0 sin 𝑦
cos 𝑥 − sin 𝑦 0

| 

3. Evaluate the following Determinant: 

i. |
𝑎 + 𝑖𝑏 𝑐 + 𝑖𝑑

−𝑐 + 𝑖𝑑 𝑎 − 𝑖𝑏
| where i = √−1 

ii. |
𝑠𝑖𝑛𝑥 − sin 𝑦
𝑐𝑜𝑠𝑥 𝑐𝑜𝑠𝑦

| where x = 52 o , y = 38o 

4. Evaluate the determinant  |
𝑙𝑜𝑔49 𝑙𝑜𝑔3 8
𝑙𝑜𝑔43 𝑙𝑜𝑔4 512

| 

5. Prove that the determinant  |
𝑎 𝑠𝑖𝑛 𝑥 cos 𝑥

−𝑠𝑖𝑛 𝑥 −𝑎 1
cos 𝑥 1 𝑎

| is independent of x 

6. Evaluate the value of  determinant  ∆ =  |
1 𝑠𝑖𝑛 𝑥 1

−𝑠𝑖𝑛 𝑥 1 sin 𝑥
−1 − sin 𝑥 1

| . Also show that 2 ≤ ∆  ≤ 4 

7. If A(x1, y1) , B(x2, y2) , and C(x3, y3) are vertices of an equilateral triangle whose side is equal to a, 

then  show that  |

𝑥1 𝑦1 2
𝑥2 𝑦2 2
𝑥3 𝑦3 2

|

2

= 3 a4 

8. If  the points (x1, y1) , (x2, y2) , and (x3, y3) are collinear, the show that then  show that x1y2 = x2𝑦1 

9. Evaluate the determinant  ∆ =  |
1 2 3
0 −4 5
0 0 −6

| 

10. Evaluate the determinant  ∆ =  |
0 6 −8

−6 0 4
8 −4 0

| 

 
 
 

 

 

1. 45 

2. 0 

3. i)  a2+ b2+ c2+ d2  ii)  1 

4. 
15

2
 

5. – a3 which is independent of x 

6. ∆= 2(1 + sin2x) 

9. 24 

10. 0 
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1. Without expanding prove that: |

(xa +  x−a)2 (xa −  x−a)2 1

(xb +  x−b)2 (xb −  x−b)2 1

(xc +  x−c)2 (xc −  x−c)2 1

|  =0 where x, a, b >0 

2. Using properties of determinants , prove that  |
𝑏 + 𝑐 𝑎 − 𝑏 𝑎
𝑎 + 𝑐 𝑏 − 𝑐 𝑏
𝑏 + 𝑎 𝑐 − 𝑎 𝑐

| =  3𝑎𝑏𝑐−𝑎3 − 𝑏3 − 𝑐3 

3. Prove that   |
1 + 𝑎 1 1

1 1 + 𝑏 1
1 1 1 + 𝑐

| = 𝑎𝑏𝑐( 
1

𝑎
+

1

𝑏
+

1

𝑐
+ 1) = 𝑏𝑐 + 𝑐𝑎 + 𝑎𝑏 + 𝑎𝑏𝑐 

4. find the value of f ( 
𝜋

 3
 ) where f(θ) = |

𝑐𝑜𝑠2𝜃 𝑐𝑜𝑠𝜃𝑠𝑖𝑛𝜃 −𝑠𝑖𝑛𝜃
𝑐𝑜𝑠𝜃𝑠𝑖𝑛𝜃 𝑠𝑖𝑛2𝜃 𝑐𝑜𝑠𝜃

𝑠𝑖𝑛𝜃 −𝑐𝑜𝑠𝜃 0

| 

5. Show that |

sin 𝛼 cos 𝛼 cos (𝛼 + 𝛿)
𝑠𝑖𝑛𝛽 𝑐𝑜𝑠𝛽 cos (𝛽 + 𝛿)
𝑠𝑖𝑛𝛾 𝑐𝑜𝑠𝛾 cos (𝛾 + 𝛿)

| = 0 

6. if A + B+ C =π , find the value of  |
sin(𝐴 + 𝐵 + 𝐶) sin 𝐵 cos 𝐶

−𝑠𝑖𝑛𝐵 0 tan  A
cos(𝐴 + 𝐵) − tan  𝐴 0

| = 0 

7. if x, y, z are all different and  ∆ = |
𝑥 𝑥2 1 + 𝑥3

𝑦 𝑦2 1 + 𝑦3

𝑧 𝑧2 1 + 𝑧3

| = 0 then show that  1 + xyz = 0 

8. Evaluate  |

(𝑥 + 1)(𝑥 + 2) 𝑥 + 2 1

(𝑥 + 2)(𝑥 + 3) 𝑥 + 3 1
(𝑥 + 3)(𝑥 + 4) 𝑥 + 4 1

|  

9. Prove that  |
2𝑎𝑏 𝑎2 𝑏2

𝑎2 𝑏2 2𝑎𝑏
𝑏2 2𝑎𝑏 𝑎2

| = - (𝑎3 + 𝑏3)2 

10. Prove that  |
−𝑏𝑐 𝑏2 +  𝑏𝑐 𝑐2 +  𝑏𝑐

𝑎2 +  𝑎𝑐 −𝑎𝑐 𝑐2 +  𝑎𝑐
𝑎2 +  𝑎𝑏 𝑏2 +  𝑎𝑏 −𝑎𝑏

| =  (ab + bc + ca)3 

11. if a,b, c are all positive and pth, qth , rth term of a G.P , then prove that  |

𝑙𝑜𝑔𝑎 𝑝 1
log 𝑏 𝑞 1
log 𝑐 𝑟 1

| = 0 

12. Prove that  |

(𝑏 + 𝑐)2 𝑎2 𝑏𝑐

(𝑐 + 𝑎)2 𝑏2 𝑐𝑎

(𝑎 + 𝑏)2 𝑐2 𝑎𝑏

| =  (𝑎 − 𝑏)(𝑏 − 𝑐)(𝑐 − 𝑎)(𝑎 + 𝑏 + 𝑐)(𝑎2+ 𝑏2 + 𝑐2) 

 

13. Show that:  |

(𝑏 + 𝑐)2 𝑎2 𝑎2

𝑏2 (𝑐 + 𝑎)2 𝑏2

𝑐2 𝑐2 (𝑎 + 𝑏)2

| =  2𝑎𝑏𝑐(𝑎 + 𝑏 + 𝑐)3 

14. show that   |

(𝑏 + 𝑐)2 𝑎𝑏 𝑐𝑎

𝑎𝑏 (𝑐 + 𝑎)2 𝑏𝑐

𝑎𝑐 𝑏𝑐 (𝑎 + 𝑏)2

| =  2𝑎𝑏𝑐(𝑎 + 𝑏 + 𝑐)3 

 

15. if ( a+ b+ c ) = 2s , prove that  |

𝑎2 (𝑠 − 𝑎)2 (𝑠 − 𝑎)2

(𝑠 − 𝑏)2 𝑏2 (𝑠 − 𝑏)2

(𝑠 − 𝑐)2 (𝑠 − 𝑐)2 𝑐2

| = 2s3( s-a ) (s – b) (s –c ) 
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16. Show that |
𝑎 𝑏 − 𝑐 𝑏 + 𝑐

𝑎 + 𝑐 𝑏 𝑐 − 𝑎
𝑎 − 𝑏 𝑏 + 𝑎 𝑐

| =  (𝑎 + 𝑏 + 𝑐)(𝑎2 + 𝑏2 + 𝑐2) 

 

17. Prove that  |

𝑎 𝑏 𝑎𝑥 + 𝑏𝑦
𝑏 𝑐 𝑏𝑥 + 𝑐𝑦

𝑎𝑥 + 𝑏𝑦 𝑏𝑥 + 𝑐𝑦 0
| =  (𝑏2 − 𝑎𝑐)(𝑎𝑥2 +  2𝑏𝑥𝑦 + 𝑐𝑦2) 

 

18. Prove that  |
𝑏2 + 𝑐2 𝑎𝑏 𝑎𝑐

𝑏𝑎 𝑐2 +  𝑎2 𝑐𝑏
𝑐𝑎 𝑐𝑏 𝑏2 +  𝑎2

| =  4𝑎2𝑏2𝑐2 

 

19. Show that  |

1 𝑙𝑜𝑔𝑥𝑦 𝑙𝑜𝑔𝑥𝑧
𝑙𝑜𝑔𝑦𝑥 1 𝑙𝑜𝑔𝑦𝑧

𝑙𝑜𝑔𝑧𝑥 𝑙𝑜𝑔𝑧𝑦 1
| =  0 

20. if  ∆ = |
|

1

𝑧

1

𝑧
−

(𝑥+𝑦)

𝑧2

−(𝑦+𝑧)

𝑥2

1

𝑥

1

𝑥
−𝑦(𝑦+𝑧)

𝑥2𝑧

(𝑥+𝑧)

𝑥𝑧

−𝑦(𝑥−𝑦)

𝑥𝑧2

|
|, then show that ∆= 0 

21. Solve the equation |
3𝑥 − 8 3 3

3 3𝑥 − 8 3
3 3 3𝑥 − 8

| = 0 

22. Show that x = 2 is a root of the equation  |
𝑥 −6 −1
2 −3𝑥 𝑥 − 3

−3 −2𝑥 𝑥 + 2
| = 0 and solve it completely 

23. Solve the following determinant equation  |
3 + 𝑥 3 − 𝑥 3 − 𝑥
3 − 𝑥 3 + 𝑥 3 − 𝑥
3 − 𝑥 3 − 𝑥 3 + 𝑥

| = 0 

24. If a + b + c = 0 and |
𝑎 − 𝑥 𝑐 𝑏

𝑐 𝑏 − 𝑥 𝑎
𝑏 𝑎 𝑐 − 𝑥

| = 0 ,then show that  x = 0 , or x = ± √
3

2
(𝑎2 + 𝑏2 + 𝑐2) 

25. Show that  ∆ = |
−2𝑎 𝑎 + 𝑏 𝑎 + 𝑐

𝑎 + 𝑏 −2𝑏 𝑏 + 𝑐
𝑐 + 𝑎 𝑐 + 𝑏 −2𝑐

| =  4(𝑎 + 𝑏)(𝑏 + 𝑐)(𝑐 + 𝑎) 

 
 

 

 

1. 0 

4. 1 

8. -2 

21. x = 
11

3
 , 

11

3
 , 

2

3
  

22. x = 0, 0 and x= 9 
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1. if A= [
1 𝑡𝑎𝑛𝑥

−𝑡𝑎𝑛𝑥 1
] , show that AT A-1 = [

𝑐𝑜𝑠2𝑥 − sin 2𝑥
𝑠𝑖𝑛2𝑥 cos 2𝑥

] 

2. For the matrix A = [
3 1
7 5

] , find x and y so that  A2 + xI – yA = 0 . Hence , find A-1 

3. If A= |
1 −1 1
2 −1 0
1 0 0

|, show that  A-1 = A2 

4. Find a 2 X 2 matrix B such that B [
1 −2
1 4

] =  [
6 0
0 6

] 

5. Find the  matrix X for which [
1 −4
3 −2

] 𝑋 =  [
−16 −6

7 2
] 

6. Find the matrix A satisfying the matrix equation  [
2 1
3 2

] 𝐴 [
−3 2
5 −3

] =  [
1 0
0 1

] 

7. Find the matrix A = [
2 4
1 −3

] , verify that  (A-1)T = (AT)-1 

 

 

        

2. A-1 = 
1

8
 [

5 −1
−7 3

]  

4. B = [
4 2

−1 1
] 

5. X = [
6 2

11/2 2
] 

6. A = [
1 1
1 0

] 
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1. Find 𝐴−1 where 𝐴 = [
−1 2 5
2 −3 1

−1 1 1
].Hence solve the system of equations:−𝑥 + 2𝑦 + 5𝑧 = 2, 2𝑥 −

3𝑦 + 𝑧 = 15, −𝑥 + 𝑦 + 𝑧 = −3           

2. If 𝐴 = [
1 −1 0
2 3 4
0 1 2

] and𝐵 = [
2 2 −4

−4 2 −4
2 −1 5

] are two square matrices, find 𝐴𝐵 and hence solve the 

system of equations: 𝑥 − 𝑦 = 3,2𝑥 + 3𝑦 + 4𝑧 = 17, 𝑦 + 2𝑧 = 7.         

3. If 𝐴 = [
1 −1 1
2 1 −3
1 1 1

] . Find 𝐴−1 and hence solve the system of equations:  𝑥 + 2𝑦 + 𝑧 =  4, −𝑥 + 𝑦 +

𝑧 = 0, 𝑥 − 3𝑦 + 𝑧 = 2                                        

4. Determine the product [
−4 4 4
−7 1 3
5 −3 −1

] [
1 −1 1
1 −2 −2
2 1 3

] and use it to solve the system of equations 𝑥 +

𝑦 + 2𝑧 = 1, −𝑥 − 2𝑦 + 𝑧 = 4, 𝑥 − 2𝑦 + 3𝑧 = 0           

 

 

 

1. A−𝟏 =
𝟏

−𝟕
 [

−4 3 17
−3 4 11
−1 −1 −1

] 

X= 2, y = -3 , z = 2 is required solution 

2. AB= 6I ⇒ A−𝟏 =  
𝟏

𝟔
 B 

x = 2 , y = -1, z = 4 is required solution 

3. A−𝟏 =
𝟏

𝟏𝟎
 [

4 2 2
−5 0 5
1 −2 3

] 

x = 
𝟗

 𝟓
 , y = 

𝟐

 𝟓
 , z = = 

𝟕

 𝟓
 is required solution 

4. A−𝟏 =
𝟏

𝟖
 [

−4 4 4
−7 1 3
5 −3 −1

]  

x = -4 , y = 1 , z = 2 
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