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1. Solve the following ordinary differential equations.

(@) w'+x’=x. (10%)

(b) y'-y= e‘2-1 (10%)
2. Find the general solution of the following partial differential equations.

(a) y%ﬂ%ﬂ (10%)

(b) Z;zj -4 ggy +4 2;12‘ =0 (10%)

3. Problem: A bar has length L, density p, cross section area A4, Young's modulusE . Itsend x=0 is

fixed and a mass mis attached to its free endx = L. The bar initially is stretched linearly by moving m a
distance & to the right; attime #=0 the system is released from rest. {Assume that p, A, E are constants.)

m
} .—-> x
— . —
(a) Derive the governing equation of the axial displacement u(x,¢) of the bar. (10%)
(b) State the boundary conditions of this problem. (5%)
(c) State the initial conditions of this problem. (5%)
4. (a) Show that u(x,y)=2x—x’+3xy® is harmonic in some domain. (5%)
(b) Find a harmonic conjugate v(x,y). (5%)
(c) For analytic function f(z) = u(x, y)+iv(x,y), determine f'(z). (10%)
5. (a) Show that F =2xyi+ (x* +2yz)j+(»* + 1k is a conservative vector field. - {5%)
(b) Find a scalar function ¢(x, y,z),suchthat F=-Vg. (5%)

(c) Determine the line integral IC F-dr,where C:cosfi+sintj+2tk,0<¢< z (10%)
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