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	INSTRUCTIONS: Attempt question ONE and any other THREE questions 



QUESTION ONE [30 MARKS]
(a) Classify the following differential equations
(i)                                                                                                                [1 Mark]  
(ii)                                                                                                   [1 Mark]
(b)Solve the differential equations
(i)                                                                                            [3 Marks]
(ii)                                                                                                                [3 Marks]
(iii)                                                                                                              [3 Marks]
(c) Solve the differential equations
(i) +                                                                                                              [2 Marks]
(ii)                                                                                      [2 Marks]
(iii)                                                                                                               [3 Marks]
(iv)                                                                                        [3 Marks]
(v) Find the general solution of                                                       [3 Marks]
(vi) Show that  is homogeneous                                   [2 Marks]                                                                                                     
(vi)Test for exactness then solve                      [4 Marks]
QUESTION TWO [20 MARKS]
(a) Find the general solution of                                                           [3 Marks]
(b) Solve                                                   [5 Marks]
[bookmark: _Hlk148904542]

(c) A cup of coffee at  is left in a room of . At time , the coffee is cooling at  per minute.
(i) Find the function that models the cooling of the coffee.                                        [3 Marks]  
(ii) How long will it take for the temperature to reach                                    [3 Marks]
(d) Solve                                                               [6 Marks]


 QUESTION THREE (20 MARKS)
(a) Find the general solution of the differential equations
[bookmark: _Hlk148905823](i)                                                                                            [2 Marks]
(ii)                                                                                   [2 Marks]                                                                                                                 

(b) Solve by method of undetermined co-efficient
(i) given that when                             [7 Marks]

(ii)                                                                        [6 Marks]
(d) Solve the differential equation  subject to  and 
                                                                                                                                  [3 Marks]
QUESTION FOUR (20 MARKS)
(a) Find  the integrating factor  then solve                            [5 Marks]
(b) Solve the following differential equations  by method of variation of parameters
(i)                                                                                      [6 Marks]
(ii)                                                                                                  [6 Marks]
(c) Solve by method of separation of variables (          [3 Marks]              
 QUESTION FIVE (20 MARKS)
(a) Use D-Operator method to solve the following differential equations
[bookmark: _Hlk151058323](i) given that when                               [5 Marks]
(ii)                                                                                              [7 Marks]
(b) Solve                                                                              [4 Marks]
(d) Given that is a solution to the differential equation    
 find the second and the general solution of the equation using reduction of order method        [substitution]                                                                                                               [4 Marks]  
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