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Applied Mathematics - Level 03
APU1142/APE3142 — Differential Equations
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Answer FOUR questions only.

1.

. . . +x 1
a) Solve the differential equation @ = ﬂ’__z_}jﬁ_ , y(0)=1.
dx  2y°+5y+3
Does the above differential equation have a real solution for each x e R ?
Justify your answer.

b) Solve the differential equation C(;_y =(x+y) ~(x—y) for n=1, n=2 and
n=3.
a) Solve the differential equation @ = ﬁli—%
X—y-—

2

343
b) Show that the differential equation % - M = 0is homogeneous and solve
: xy

the equation if y(1)=1.

3 b
L%a’yzOWhere a,b,ce R.
y

a) Given that the differential equation is exact, find the values of a,b and c.

Consider the differential equation i):—dx +

b) Hence solve the above differential equation.

a) Solve the Initial Value Problem (IVP) given by x?— 2y=2x*, y()=2.
x
b) Solve the difference equation U,,, —2U,,, +4U, =0 with U, =land U, =2.

-1-




a) Show that x =0 is a regular singular point of the differential equation

2

2
2x15;—x~31+3x%—(1+x)y=0.

b) Let the solution of the above differential equation be of the form x° Za,,x”

n=0
where a,, s are constants. Find two linearly independent series solutions of that
_equation.

. Under certain conditions, the rate of change of the temperature T,in a body,
immersed in a medium whose temperature 7,, differs from it, is proportional to the

difference in temperature between it and the medium.

a) Write down the ordinary differential equation which represents the above physical

phenomenon.

b) Clearly state any assumptions that you make for the model in writing down your

equation.
c) A body whose initial temperature 180°C is immersed in a liquid which is
maintained at a constant temperature of 60°C. In one minute, the temperature of

the immersed body decreases to 120°C. How long will it take for the body’s

temperature to decrease to 90°C?
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