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L. Find the particular solution of the following equation

(z + l}g - (= + 2]% +y=e(z+ 1) (20)

2. Solve the following differential equation

2= (5 %) (0)
x=(;;), | (20)

3. The temperature distribution in a homogeneous spherical solid filling the closed

where

region z¥ + y* + 2* < 1 at time ¢t is given by u = (2% — z)e"*'. Let i be Lhe unit
outer normal on the boundary of the sphere. Find the point at which du/dn is
minimum. (15)
4. Given an analytic function f(z) = F,(z,y) + {F,(z,y), where z = = + iy and

i = /=1. Il the real part F, (z,y) and the imaginary part F, (z,y) of f(z) serve

as the components of a vector F, i.e.
F=Fi+Fj, (10)

where 7 and 7 denote the unit vector in x- and y-direction respectively. Then,

is the vector F' a conservative one ? why ?

5. Given a velocity field as

v =yl — 2] +yzk

1:/];§-ﬁd,4, (15)

where i is a unit normal vector in the outer direction of the surface

S:z=\y*+ 2% v +22 <1

6. The displacement u(z,!) of a semi-infinite string is governed by the following

find the surface integral

partial differential equation

*u  J*u
et 922 = ‘gi?, 0<z, 0<t, (20)

where ¢ is a constant. With the initial conditions

Gulx,0)

u(z,0) = 0, T,

0,
and the excitation f(t) al one end of string, that is,
u(0,¢) = f(t)

then, what is the solution of u(z,t) ?




