231 Tutorial Sheet 15: due Friday 2 March.'? Questions

1. Inside an integral, what is
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dz 1+ ef(z)

Useful facts: for () the usual Heaviside function and |e| < 1.

e The Dirac delta function:

o 2. Compute
/@) =70 (a) [% dr e 8(z +1)
e If h(z) is a continuous function (b) fjs dz §(z* — 32 +2)
o Fla) (¢) [ dz cosz §'(z)
do f(@)0[h(z)] = . A
/—oc z,:j(zmzo |/ ()| (d) f, dzd(sind).

’ 3. Obtain a general solution to
e To solve the equation y'-+py = f multiply across by an integrating factor exp ([ drp(7))

and express the right hand side as the derivative of a product. (a) y —3y=e*

! - — 3
e To solve the equation ay” + by’ +cy = 0, with a, b and ¢ constants, use an exponential (b) ¢ +ycotz = cosz

substitution y = exp(Az) and solve for A. If this only gives one solution, then (c) (x+ 1)y +y=(v+1)?
y = zexp(Az) is also a solution. ) ) .
4. Obtain the general solutions of the following ODEs:
(a) ¥y +5y +6y=0
(b) ¥ =2 +y=0

1Conor Houghton, houghton@maths.tcd. ie, see also http://www.maths.tcd.ie/ houghton/231
2Including material from Chris Ford, to whom many thanks.



