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Instructions: Attempt question One and Two other questions 

QUESTION 1 (30 marks) 

a. Define the term differential equation       (1mk) 

b. Differentiate between order and degree of a differential equation   (2mks) 

c. Given that 𝐴 = (
2 1
3 1

) and 𝐵 = (
4 5
6 4

) , find 

i. 𝐴 + 𝐵         (3mks) 

ii. 𝐴 𝑋 𝐵          (4mks) 

iii. The determinant of B         (4mks) 

d. Find the order and degree of the differential equations 

i. 
𝑑𝑦

𝑑𝑥
+ 3

𝑑2𝑥

𝑑𝑦2
− 2 = 0        (2mks) 

ii. 2 (
𝑑𝑦

𝑑𝑥
)

3

+  
𝑑2𝑦

𝑑𝑥2 + 𝑦 = 0       (2mks) 

e. Find the differential equation associated with 𝑦 = 𝑏𝑥 − 𝑎𝑥2   (6mks) 

f. Use the integrating factor method to solve the differential equation  

𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑒𝑥          (6mks) 

 



QUESTION 2 (20 MARKS) 

a. Given the matrix 𝐴 = [
1 2 3
4 1 5
6 0 2

] , find 

i.  determinant                                               (3mks) 

ii. transpose         (2mks) 

b. Solve the simultaneous equations using matrices.  

𝑥 + 2𝑦 + 𝑧 = 4 

3𝑥 − 4𝑦 − 2𝑧 = 2 

5𝑥 + 3𝑦 + 5𝑧 = −1 

      (15marks)  

QUESTION 3 (20MARKS) 

 

a. Solve the following simultaneous equations using gauss elimination method  

𝑥 + 2𝑦 − 3𝑧 = 3 

2𝑥 − 𝑦 − 𝑧 = 11 

3𝑥 + 2𝑦 + 𝑧 = −5 

              (15mks) 

b. Find the eigenvalues of (
2 1
3 4

)         (5mks) 

 

 

 

 



 

QUESTION 4 (20MKS) 

Solve the following differential equations 

i. 
𝑑𝑦

𝑑𝑥
 = 2 + 𝑦       (5mks) 

ii. 
𝑑𝑦

𝑑𝑥
=

2𝑥+1

𝑦−2
        (5mks) 

iii. 𝑥𝑦 
𝑑𝑦

𝑑𝑥
=  

1+ 𝑦2

14
       (5mks) 

iv. 2
𝑑2𝑦

𝑑𝑥2 + 5
𝑑𝑦

𝑑𝑥
+ 3𝑦 = 0      (5mks) 

 

QUESTION 5 (20 marks) 

a. Find the value of the following where D is the operator D 

i. 𝐷2(𝑐𝑜𝑠2𝑥 +  𝑒3𝑥 +8)       (4mks) 

ii. 
1

𝐷
(sin 3𝑥 + 5𝑥2 +  4𝑥

1

2 )      (4mks) 

b. Solve the following homogenous equation by applying 𝑦 = 𝑣𝑥.    (8mks) 

(𝑥2−𝑦2)𝑑𝑥 + 2𝑥𝑦𝑑𝑦 = 0 

c. Find the general solution of the differential equation    (4mks) 

𝑑2𝑦

𝑑𝑥2
+ 9𝑦 = 0 

 

 

 

 


