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JOMO KENYATTA UNIVERSITY OF AGRICULTURE AND TECHNOLOGY
UNIVERSITY EXAMINATIONS 2017/2018
EXAMINATION FOR THE DEGREE OF BACHELOR OF SCIENCE IN ACTURIAL SCIENCE
SMA 2231:  DIFFERENTIAL EQUATIONS
DATE: DECEMBER 2017                                                                         TIME: 2  HOURS
INSTRUCTIONS:  ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS.

QUESTION ONE

a.	Obtain the differential  equation associated with

	Y=A cos ∝x + B sin∝ x,  where A and B are arbitrary constants. 		(3 marks)

b.	By separating the variables, solve the ordinary differential  equation.

	x2(y+1) dx + y2 (x-1) dy=0							(5 marks)

c.	Using the substitution  z=ey reduce the equation ey(+1)=ex to a linear differential 	equation.  Hence solve the equation using integrating factor method.	(5 marks)

d.	A body of mass on falling from rest is subject to the force of gravity and air resistance 	proportional  to the square of the velocity (i.e KV2) if it falls to a distance x and 	possess a velocity v at that instant, prove that


	 where mg=ka2						(5 marks)

e.	Find the complementary function and the particular  integral  of


							(6 marks)


f.	Solve 							(6 marks)

QUESTION TWO


a.	Solve the homogeneous equation 		(8 marks)


b.	Solve 							(12 marks)

QUESTION THREE

a.	If the population of a country doubles in 50 years in how many years will it triple under 	the assumption that the rate of increase is proportional to the number of inhabitants.
											( 9 marks)

b.	Solve the differential  equation.


									(11 marks)

QUESTION FOUR

a.	Solve (2D2+2D+3)y=x2+2x-1							(7 marks)

b.	Use the power series method to solve the differential  equation.

	(1-x2)y!!-6xy1-4y=0 near the ordinary point x=0.				(13 marks)
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