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REGULAR - MAIN EXAM
MAT 304: ORDINARY DIFFERENTIAL EQUATIONS II
TREAM: EDS & ED D TION: r
I TI T ID
i. Answer ALL questions from Section A and any Three from Section B

ii. Do not write on the question paper.

SECTION A: 31 MARKS (COMPULSORY SECTION)
Question One (16 Marks)

a) Classify the singular points , in the finite plane of the equation
x(x—1)2(x+2)y"+x2y'-(x3+2x—1)y=0 (4 Marks)

b) Solve the system of equations L 2y142y,=2-4¢e,2y;-3y,+3y,- ¥, (7 Marks)
Y1imey

¢) Given the initial- value problem y'=-x,y(0)=2. Show that there is a unique solution,

hence find the solution. (6 Marks)
Question Two (15 Marks)

a) Show that  y;=X isasolutionof 2x*y +xy -y=0 (3 Marks)

b) Use the method of reduction of order to find a second linearly independent solution of the
differential equation in (a) and write the general solution. (9 Marks)
c) Solve the Boundary —Value Problem  y"+y=0,y(0)=0, y(n]=0 (3 Marks)
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SECTION B (Answer any Three Questions)
Question Three (13 Marks)

Solve the differential equation y"+2y'=3x . Using the method of reduction of order to
finda Yy, (13 Marks)

Question Four (13 Marks)

a) Given the Initial-Value Problem y'=-x, y(0)]=2 . Show that there is a unique solution,

hence find the solution. (9 Marks)
. . » ay _ 2. _o o _
b) Find a solution of the Initial-Value Problem T X0=2,y,=1 (4 Marks)
Question Five (13 Marks)
a) Solve the differential equation  x p*—(2x+3 y| p+6 y=0 (7 Marks)

b) Solve the differential equation (x2 -1 ) p’—2xyp+y*-1=0 by breaking it up into two
equations of Clairaut’s form. (6 Marks)

Question Six (13 Marks)
Solve the equation (1- x|y ~6xy —4y=0 near the ordinary point x=0

Question Seven (13 Marks)

e ye_cam a
e & clc+1)c+2)...[c+n-1] il % {p Macks)

b) Obtain two linearly independent solutions valid near the origin of the equation
2xy +1+x)y -2y=0 . (10 Marks)
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