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. Solve for the following ordinary differential equation (20%).

'+1 —11 2x)y*
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. Solve for the following differential equation (20%).
y"'+2y"+ 2y =35sin3x —3cos3x,and y(0) =0, y'(0) =0.5

0 0 1
. Find the inverse matrix of 4, where A= 0 1/2 1] (20%).
/3 0 0

. Use the Laplace transform to solve the following equation. (20%)
y'+ 2y +2y=6(t—3),and y(0) =y'(0) =0

. Consider a suspension bridge subjected to uniform wind loading conditions. To analyze
the dynamic behavior of this structure, we focus on the vertical displacement of the bridge
deck, which can be mathematically modeled using the wave equation. In this analysis, we
denote the vertical displacement as y(x,t), where x represents the position along the
bridge's length and t represents time. The bridge has a total length of L meters, and the
structural properties of the deck determine the wave propagation speed ¢, which

represents how quickly vibrations travel through the structure. The bridge is designed with

fixed supports at both ends, constraining the vertical movement at these points. When the
uniform wind load acts on the bridge deck, it creates an initial vertical velocity of
magnitude A throughout the entire length of the structure. This initial condition, combined
with the fixed boundary conditions, allows us to study how the bridge will respond to this
sudden wind loading. The behavior of the bridge deck under these conditions can be
described by a second-order partial differential equation, which relates the acceleration of

any point on the deck to the spatial variation of displacement along its length.
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a—g=cza—;, for0<x<L, t>0
y(0,t) =y(L,t) =0, fort=>0

y(x,0)=0, for0<x <L
d
a_f(x.()) =g(x), for0<x<L

gl) =4
Analyze the vertical vibration behavior of the bridge deck under these conditions.
Consider how the displacement y(x,t) evolves over time and how it varies along the
length of the bridge. (20%)



