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Question 1: Use Laplace transform to solve the initial value problem for
y=y(z),

d
y”+5y’+6y:d [BH(x —2)—4H(z —5)], = >0,

X



Question 2: Find the complex Fourier transform of the periodic function,

g(t) = H(nt —t*), for |t|<m.



Question 3: Solve the following integral equation

f(t) +/02tf (t— %x) sinhx dx = t2.



Question 4: Find the temperature distribution 7" = T'(r, ) modeled by
the boundary value problem:

2T +7T, +Tpg =0, for 0<r<ec¢, 0<0<m,

T(r,0)=T(r,m) =0, for 0<r<c,
T(c,6) = 100.



Question 5: The three-dimensional, rectangular coordinates (x,y, z) are
mapped to the spherical coordinates (r,6,¢) by the relations

xr=rcosfsing, y=rsinfsing, z=rcosaq.

Note also that

r? =2+ + 2% and tanf = Ly
x

Let uw = u(x,y,z). Write the partial differential equation
2,2
—Uyy T Uy +U=2"FY

in the spherical coordinates.



Question 6: Derive the general solution X = X(¢) for the system of
ordinary differential equations:

X'(t) = AX(t) + F(t),
X(0)=C.

where A is an n X n matrix, while X (¢) and F(t) are n x 1 matrices.



