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1. Solve the following differential equations

a) (1+x)'y"-2y=0 (12%)
by ¥ ry=fx)
where  fix)= 1 when 0£x =1 and
fix=0 when x:==1
and y((H=0, (12%)

2. Evaluate the following integrals

a) j%dz (10%)

dz

b = 10%%
J M'[,*-..'Eri‘.:—53+l l: }

where the square root is the positive 42 atz =1.

a) ldentify and characterize the singularities of
(i) fz)=z/sinz (4%
() flzl=sinz/z (4%)
b} Locate and classify the singular points of the following differential equations
) (x-Dy +dxp=0 (x20) (4%)
{i1) Wyt ysimx=0  (4%)
4. Solve the Laplace equation
Viu=0
in the annular region defined by a<|4<b with v=latr=b

and @=ﬂ' atr=a. ({13%)
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3. Laguerre's equation is
xy" +{1-x)y" +ny =0

with solutions defined as y(x,n)= £ (x)
a} Show that solutions [ (x), }_'”{x} . 1.k integers, are orthoponal with respect
to the weighting function @ over the interval [0, ), 1¢.,
]:&" Lo L (x0dx=0  if jek  (10%)
b) What boundary conditions must the £ (x) satisty in the denving above

results?  {5%)

6. Use Stokes's theorem to determine the value of the integral
01+ y)z dx+ (1+2)x dy +(1+x)y de]

where ¢ is a closed curve in the plane x-2y+z=1. (10%)




