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1. Trytofind the general solution of the following initial value problem.
y'+2y sin2x = 2e°%* | y(0)=0

2. Consider the system described by
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where x(t) =[x, (t) x,®)] .

(@) Compute the state transition matrix ®(t,0).
(b) Using the state transition matrix from (a) and for the initial conditions x,(0) =1 and
X, (0) = -1, find the solution x(t) for t>0.
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4. A weight of mass 0.50 kg (weight = 4.9 N) stretches a spring 0.70 m. The weight is pushed

0.40 m above the equilibrium position and released. Find the position of the weight as a function
of time, if a damping force numerically equal to twice the velocity is present.

5. The thermal conductivity K of a material, in general, depend on the temperature T (and

therefore x), and thus it cannot be taken out of the derivative. However, the thermal conductivity
in most applications can be assumed to remain constant at some value. The equation above in
that case reduces to:
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Where égen is the heat generation of the system, K is constant thermal conductivity, « thermal

diffusivity.

When the system is under the steady state, no heat generation condition, please (1) find the
solution of the govern equation and (2) discussion with temperature variation for heat conduction
of system.



