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Solve the following questions:

Q1) (a) [6 Marks| Determine the interval in which the solution of the given

initial value problem exists
y'+(lant)y =sint, y(x)=0.
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b) [12 Marks] Suppose that y (x)=x* is one solution of the differential equation

x*y"-2y=0.
Find a second linearly independent solution of the differential equation.
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Q2) (a) [10 Marks| Find the general snlunon nf the differential eQ““m’"
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Q3) a) [10 Marks) Consider the differential equation
2 ) yMeyT=31+4¢7.
(1) [S Marks| Find the solution of the corresponding homogeneous equation.
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(ii) [S Marks] Use the method of undetermined coefficients to find a suitable
form of the particular solution without evaluating the constants.
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(b) [6 Marks] Solve the differential equation
x*y"—4xy'+4y =0.
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solutions at v, =0
(4) [16 Marks| Find two linearty independent pawer series oot
(o the differential equation (include at least three noRzZero term
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Q5) () [6 Marks| Determine a lower bound for the radius of convergence of
the series solution for the given differential equation about x, =0
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(b) (10 Marks| Determine the singular points of the differential equation
2x(x =2 y"+3xy' +(x =2)y =0,
and classify them as regular or irregular.
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(b) [12 Marks] Use the Laplace transform to solve the initial value problem
. ¥'=2y'+2y=cost, y(0)=1, y'(0)=0.
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Answer the following questions:

Q.1 Choose the correct answer for each of the following:
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(iv) If y is a solution of " + p(t)y = 0 and y, is a solution of y” + p(t)y = g(t) , then
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(v) To find a particular solution of y" + ty’ + y = €', we can use
(a) the method of variation of parameters.
(b) the method of undetermined coefficients.
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Q.6 (a) Show that the recurrence relation of the series solution of the differentinl equation
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Q.4 Find the general solution of
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Q.6 1|
s¢ the Laplace transform method to solve the initial value problem
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2) (a) [8Marks| Find the homogeneous differential equation which py the
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Use the method
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q i .
Q.._fif) HU.'MarkS] .Fmd and classify the singular points of the following
differential equation as regular or irregular
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(b)[6 Marks| Determine a lower bound for the radius of convergence of the
series solution for the given differential equation about x, =1
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(b) [10 Marks] Use the Laplace transform to solve the initial value problem
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(7)114 Marks| Find thd first fiveterms in the series solution of the IVP
Y +xy'+2y =0, y(0)=4, y'(0)=-1,
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Q.4 Use the Laplace transform method to solve the mtia
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