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Final-exam of ordinary differential equation

2018.1.10

1. An equation of the form

d? d
tzd—£+atd—¥+ﬁy=0, t>0 (1)

where « and . are real constants, is called an Euler Equation.

2 2
(a) Let z = Int and calculate %% and %5% in terms of % and j—x%.

(b) Use the results of part (a) to transform equation (1) into

d%y

Hra-)Lrpy=0 @)

Observe that differential equation (2) has constant coefficients.

(c) Use the method which is introduced in (a)(b) to solve the given equation for t > 0
t2y" — 3ty =12y =0 (3)
2. If a, b and ¢ are positive constants, show that all solutions of
ay"(t) +by'(t) +cy(t) =0
approach zero as t — o

3. (a) Show that if (Ny — My)/(zM —yN) = R, where R depend on the quantity zy only,
then the differential equation
M+Ny =0

has as integrating factor of the form p(zy). Find a general formula for this integrat-
ing factor.

(b) Find an integrating factor and solve the given equation

[4(=°/y%) + (3/w)] + [3(2/%") + 2y]y' = 0
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Final exam of ordinary differential equation

2018.1.10

1. An equation of the form

d%y dy
t2— at— =0, t>0 1
dt? + +'6 y= ( )
where o and 8 are real constants, is called an Euler Equation.

(a) Let « = Int and calculate % and Eg in terms of —E and —g

(b) Use the results of part (a) to transform equation (1} into

d%y

d2+(a—l)—+[3y—-0 (2)

Observe that differential equation (2) has constant coefficients.

(c) Use the method which is introduced in (a)(b) to solve the given equation for ¢ > 0
t2y" o3ty = Gy =0 (3)
2. If a, b and ¢ are positive constants, show that all solutions of
ay”(t) + by (t) + cy(t) =0

approach zero as t — ©

‘ 3. Solve the )&ﬂ%wi‘na ?nm\lag vallue F?’tﬂew 'ﬂfe&‘ﬁ%
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