
Mathematics 325 Exam I 
Summer 201 1 

Name: -?)re &ul 

1 .(33 pts.) (a) Solve the partial differential equation ydl -x2u,  + xu, = 0  subject to the condition 

U ( O , ~ ) = ~ '  forall - m < y < m .  

(b) Find and sketch the region in the xy - plane in which the solution in part (a) is uniquely determined. 
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2.(34 pts.) (a) Determine the order and type (linear or nonlinear, homogeneous or inhomogeneous, 
elliptic, parabolic, or hyperbolic) of the partial differential equation 

(*) u, -4uv+4u,-25u=o. 
(b) Find the general solution of (*) in the xy - plane. 

(c) Find the solution of (*) that satisfies the conditions u ( x ,  0) = e3' and u, ( x ,  0) = -e3" for m < r < m. 
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3.(33 pts.) Carehlly derive from physical principles the partial differential equation governing the small 
vibrations of a string in a medium which offers a resistance proportional to velocity. 
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