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Instructions to students:
1. Do not write anything other than your roll number on the question paper.
2. Show all the steps properly in each answer.
3. Basic scientific calculator is allowed.

b)

Solve the initial value problem
y(iv) _ 3ym + 2}1” — O,y(O) — 2,y’(0) = O,y"(O) — Z,ym(O) =2,

Q1 a) Graph directional field for the differential equation Z—Z = 1. ®)

b) Give the order of differential equation, e” "+ 3xy = 0 and state whether the (€o-D
equation is linear or nonlinear.

¢) Will the set of functions, {Inx,Ilnx2} form a basis for the differential equation,

x%y" + xy’ = 0, when x > 0?

d) What would be the choice for particular integral (y,) for non-homogeneous
differential equation, y” + ay’+ by = r(x), using method of undetermined
coefficients, if r(x) = x3e*.

e) Find a linear ordinary differential equation (ODE), if the set of functions, {1, e?*}
form a basis of the solution.

Q.2 a) Under what conditions for each of the co-nstants, a, b, k, and , is the differential (2+4+4)
equation exact? (CO-1)
(—ax + by)dx + (2kx + 2ly)dy = 0.

b) Solve the given initial value problem and write the explicit form of the particular

solution.
e?*(—sinydy + 2 cosydx) = 0,y(0) = 0.
¢) Find the particular solution of the following differential equation and compute
y(2):
y'+§y=i y(1) = —1, where x > 0.
x”  x3 ’
Q.3 |a) Findthe generai solution of the Euler-Cauchy differential equation, 3+4)
x%y" —7xy' + 16y = 0. (CO-1)




a) Solve the following non-homogenous second order ODE usin?g method of

(4+4)

Q4
variation of parameters: (CO-1,3)
y'" + 3y’ + 2y = 30e?~.
b) Apply the method of undetermined coefficients to solve the undamped mechanical
system given by the non-homogeneous ODE:
(D? + 91)y = 36 cos(3x),
where D is the differential operator and / is identity operator.
Q.5 | Solve the following system_(;fliiear ODEs with given initial conditions using concept 5)
of eigenvalues: (CO-1)
yi = 4y,
y2 = —4y,
»(0) =1, y2(0) = 1.
Q.6 Consider the initial value problem, y' — xy? = 0, y(0) = 1. Use improved Euler’s 5)
method with 4 = 0.1 to obtain an approximation to y (0.3). Calculate the absolute error | (CO-2)

at each step if the analytical solution is given as y(x) = e”* ‘2,
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