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. Let f=4x"+x" +9y"z" (scalar function) and v = xzf + (x - )" f + 23" yzk (vector function).

Find

(a) Vf

(b) curl{grad [}
(c) Wfecuriv

. Solve the following first-order differential equation for wit):

due
=5 explr+u), w(l)=1

. For a matnx Az[] l:|,
-2 4

(a) Find the 2x2 matrix P and D, such as P'4P=D where D is a diagonal matrix.

(b} Find the eigenvalues and the corresponding eigenvectors for fld), where f(x)=5x+2.

. Use Laplace transforms to solver the following equations for w(t)

d’y dy(0)

“= 4 y=cos(2t), where {20, y(0)=1,and = 0.
(a) " vy =cos(2r), w ¥ ar

(b  w(t)=06f+ ]_}?{f —s)sin(s)ds, ¢+ =0

. Evaluate the following integrals by using Fourier Transform.

o

() I

r sm[:u]
®) ,5[ smh{bx}

exp(bx) — exp{—bx) )

(Hint: €™ =coskx+isinkx and sinh(bx) = ;

. Solve the following second-order differential equation for w(r):

F|
‘ :.:T ¥ :% + du = sin[In(0)]
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7. Below is so called the one-dimensional wave equation,
a8

51.]

(a) Find the deflection #(x,1} of the vibrating string based on the following conditions,

Ar’

Boundary conditions: «(0,) =0 and w(l.t}=0 forallt

Initial conditions: w(x,0) = f({x) and

)

E =0 =E{I}‘

(b) Find the deflection u(x,f) by using the derived result from (a} and the following functions and

parameters,

c=1 and L=mx.
flx)=0 and g(x)=0.1sin{2x).
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