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: OE10%) Determlne the curve iength from {0,0,0) 10 (4 8; 0) for the following vector
- function: . :
H) =i+ 23 10

e

where §, ./ and k& are unit vectors.

2, (10%) Detﬂnnme the line mtegral of the vector function # {r} over a curve Whl(:h 15 -

defined I:-}r r(r} In other words determine
' I F(riedr .
o

where  F{r)=zitx7+ vk and
' : ;{r] = cus{f}f + sin(r]} + 3:'?5_ (0<s=2x)

3. (10%} Find the directional derivative of f{x, 3. 2) = 2x+3y’+2’ a1 the point {Z, I, 3)in
the direction of the vector (i — 2&]. '

4. Determine the response of the dampe.d-spring system governed by
¥' 5y + By = u(t-1) + 5(1-2) 5 y(01 = 0, ¥(0) = I,
) is thf: unit step function and E(i} is the Dirac delta fum:uﬂn (1 S%} '

5. Find the eigenvalues and eigenfunctions of the-foilowing problem.
xiy" Y+ ( Afi=d)y=0, yRy=0. y(0)is finite. (10%)

6. Find a general solution of the fdlIouﬁng prublenﬁt
fa) y" -2y 4y = 35xMer  (10%) _ _ _
PRy - dny Ay =0 (5%) . : o .
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+ 7. {a) Find the Laplace Transform U(x,s) of the solution of the following boundary
value problem: (10%}

2
i.% =2 pexs1,0<
753 ar
B.C. u{0t=u(1 t)=e' forO<t
a(x,0=1 for O<x<1

(b} One may also solve this problem using the separation of variables. Describe
the proper procedures and indicate where you might have difficulties, if there
is amy. (10%%)

%. A generalized one dimension nth order reaction-diffusion equation as following:

M50 _ p,, g L KC

Zh
with the following possible boundary conditions
B.C.
(0 w{0)=0, wl.nN=0 atanyt
ow owr
i) —(@nN=0,—{L,.N=0 tany t
@) G ON=07/(Ln=0 ey
(ii1) %-:—J(ﬂ,f} =0, wil,j=00 atanyt
and initial condition:
LC.:

(1) wix d=constant
The questions are (a} What will be the difference of the form of solution (it is not
necessary 10 solve the problem) as L is infinite {o0) or L i3 limited (5%)
(b) What will be the difference of the solution as the boundary condition (), (ii)
or (i) with the initial condition ()7 (the form of the solution? sin, cos, or other
functions?} {(5%) '



