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The Open University of Sri Lanka
B.Sc¢/B.Ed. Degree Programme
Final Examination - 2009/2010
Applied Mathematics - Level 03
APU1142 - Differential LEquations

Duration: - Two hours

Date: 15.06.2010 Time: 1.00 p.m. - 3.00 p.m.

Answer FOUR questions.

x— 2
(i) Solve the differential equation: & = y(x ) (r+ )
x(y-1)(x+2)

(ii) Show that the differential equation x? % -
@

i by means of the substitution y = Fx?.
¥

2xy+3=0 may be reduced to the form

. : . 1
Hence, show that the general solution for y mtermsof x is y=Ax"+=, where A
' x

is an arbitrary constant.

() If M, N ,% and %— are continuous functions of x and ¥, state a necessary and
X

sufficient condition for M dx + N dy =0 to be an exact equation.

Show that the differential equation [l + e;J de+e? [l —ij dy =0 is exact, and hence
. \ ¥
solve it.

(ii) If x”y7 is an integrating factor of the equation (4xy2 +6y) dx+(5x2y+8x) dy =0,
find the values of pand g. _
Hence, solve the given differential equation.

Let P(¢) be the population of a certain animal species. Assume that P(¢) satisfies the -
logistic growth equation |
L1 000~P(1)), P(0)=100; whete ¢ is measured in years.
dt 25000 '
1000

-
[+%e7
What is the long-term behavior of the population P(1) ?

Show that the population after 10 years is
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(i) Show that the general solution of the first order linear differential equation,

L1 P y=0)'s

¥(x) = g1 { IQ(JC) % g s C }, where C is an arbitrary constant.

(it) Using a substitution z = 1 transform the differential equation (1 +x* )%-— dxy =e*y*
y

. . . . . dz x
in to the linear differential equation (l +x° )— +4xz = -,

Hence, solve the differential equation given that y=1 whenx=0.

2
(i) Find the general solution of the differential equation 2x %—x%—:— y=0, x>0

[Hint: first look for solution of the form y = x".]

(ii) For which values of the constant % does the differential equation below have a
general solution that involves sines and cosines?

d’y

dxz

(iii) Use the “ D~ operator” methed to find the particular integral of the following

+4k-€i1+4y=0.
dr

differential equation and hence obtain the general solution of it:

(JD2 -5D +6)y =e¥x?, where[ = B’—J
dx

(i) Find the Taylor series expansion of the function £(x)=sinx, about the point

% =0 and find the interval of convergence of the expansion.

d*y

2

(ii) Show that the series solution of the differential equation

=xy is of the

form, y =a, y,(x) +a,y,(x) ; where a, and g, are arbitrary constants and »{(x) and

¥,(x) are functions of x to be determined.
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