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l ( 3 3  pts.) (a) Verify that u (x, y )  = ex-' is a particular solution (i.e. one involving no arbitrary 

functions) of the nonhomogeneous partial differential equation yu, + xu, = ( y  - x )  ex-' .  

(b) Find the general solution of the homogeneous partial differential equation yu, + xu,, = 0 .  

(c) Find the solution of yrx + xzr,, = ( y  - x )  ex-Y that satisfies the auxiliary condition u ( x ,  0) = x4 + ex for 

all real x . 
(d) What is the largest region of the xy - plane in which the solution in part (c) is uniquely determined? 
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2.(33 pts.) (a) Classify the second order linear partial differential equation urn - 4 ~ . ~ ,  + 4u,, = 0 as 

elliptic, parabolic, or hyperbolic. 
(b) Find the general solution of u, - 4u,, + 4u11 = 0 in the xt -plane. 

(c) Find the solution of un - 424, + 4uI1 = 0 in the xt -plane satisfying u ( x ,  0) = xe2' + 4x2 and 

u, ( x ,  0) = ( x  - 2 )  e2' + 4x for all real x . 
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3.(33 pts.) A flexible chain of length L is hanging from one end x = 0 but oscillates horizontally. Let 
the x - axis point downward and the u - axis point to the right. Assume that the force of gravity at each 
point of the chain equals the weight of the part of the chain below the point and is directed tangentially 
along the chain. Derive the partial differential equation satisfied by the chain assuming the oscillations 
are small. 
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