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MATH 426

PLEASE DO NOT OPEN UNTIL THE INVIGILATOR SAYS SO.

INSTRUCTIONS: Answer Question 1 and Any Other 2 Questions

QUESTION ONE (30 MARKYS)

(@). By using reduction of order method solve the differential equation y*(y”")—(y’)> =0

(5 Marks)
(b).  Find the general solution of the following systems
dy =—6X+2y
M. O (5 Marks)
dx =-3X+Yy
dt
gy =—6X+5Yy
aiy dt (5 Marks)
ax =-5x+4y
dt
o OX+Y
Gii.  dt (5 Marks)
dx
— =-2X+3y
dt

n

: . . : . &2
(c).  Find the radius of convergence and interval of convergence of the given power series Z—x”

n=1

(5 Marks)

(d).  Determine the singular points of the equation (x* +4x)y” — 2xy’ + 6y = 0, hence classify each

singular point as regular or irregular (5 Marks)
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MATH 426

QUESTION TWO (20 MARKS)

1 3

-1 = -1\ -2

(@).  Verify that the vector X is a solution of the given system X' =( 1 4 }X , X :[ ) je t
-1

1
(4 Marks)
(b).  Use the method of variation of parameters to solve the homogeneous system X' = Ax+ F(t), given
1 8 e’
as X' = X + (10 Marks)
1 -1 te'

d
d—)f[1:4xl+3x2 + X,

X2 _ —4x, —4X, —2X,

(c). solve the homogeneous linear system d_t2 = (6 Marks)

9% =8X, +12x, +6X,

QUESTION THREE (20 MARKYS)

2
(@).  (i).Show that x =0 is an ordinary point for the equation (x° —1)3—2/ + 3x% +xy =0 (2 Marks)
X

(ii). Find the power series solution for the equation given in question 3(a). (10 Marks)
9X _gx— y?
(b). Find all the critical points of the nonlinear system dt and determine the type and
Y- 6y+6x?
dt
stability of each of the critical points. (8 Marks)
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MATH 426

QUESTION FOUR (20 MARKS)

(@).  Use the method of undetermined coefficients to solve the system of differential equations

4 L -3
X' = 3 X +( je‘ (10 Marks)

. se the Frobenius method to solve Xy =Xy +(1L+X)y = arks
(b).  Use the Frobeni hod Ive 2x?y" —xy'+(1+X)y =0 (10 Marks)

QUESTION FIVE (20 MARKS)

1 -12 -14 4
(@).  Solve the given initial value problem X'=|1 2 -3 |X,X(0)=|6 (10 Marks)
1 1 -2 7
(b).  Find all the critical points and discuss the qualitative behavior of the nonlinear autonomous system
dx )
a” <Y
(10 Marks)
dy 2
—=-y+X
dt
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