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Instructions to students:

Do not write anything other than your roll number on question paper.

Assume suitable data wherever required and mention it clearly.

Writing appropriate units, nomenclature, and drawing neat sketches/schematics / flow chart wherever,
required are an integral part of the answer.
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Q.2
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We are going out to launch a rocket, and let y(t) is the altitude (meters from the 5
surface) of the rocket at time t. We know the gravity g=9.8m/s?. If we want to
have ‘the rocket at 50 m off the ground after 5 seconds after-launching, what
should be the velocity atlaunching? (we ignore the drag of the air resistance).

Use the RK4 method with h = 0.1 to obtain an approximation to y(1.5) for the 5
solution of y' = 2xy,y(1) = 1.

Solve heat equation numerically (using finite difference method) with Dirichlet 10
boundary conditions

Ut = Uxx
u(0,t) = u (1,t) = 0 (boundary condition) t>0

u(x,0) =uo(x) (Initial condition)
Give a physical interpretation of the solution of the wave equation? Find the 10
analytical solution of the initial value problem

Ute = 4 Uxx -0 <X <00,t>0
u(x,0) =sinx
u(x,0)=1
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