
Civil Engineering 2 Mathematics 2009-10 Revision sheet (not to be handed in)

This sheet can be found on the Web: http://www.ma.ic.ac.uk/∼ajm8/Civ2

The following questions all use techniques that you were taught last year (and have possibly
now forgotten!) We will be using these ideas extensively this year, so now is the time to
refresh your memory. Try and complete this sheet before the next lecture.

1. Show, using the integrating factor method, that the solution of

y′ + (5/x)y = 1/x2

is y = 1/(4x) + C/x5, where C is an arbitrary constant.

2. Show that the general solution y(x) of

y′′ + y = 0

is y = A cosx + B sinx. In a similar way, show that the general solution of y′′ − y = 0
is y = Aex + Be−x. Demonstrate also that this latter solution may be written in the
alternative form C coshx+D sinhx.

3. Use the method of separation of variables to show that the solution to

dy

dx
= y

subject to the boundary condition y = 1 when x = 0 is y = ex.

4. Use integration by parts to show that

∫ π

−π
x sinnx dx =

2(−1)n+1π
n

,

where n is a positive integer.

5. Integrate by parts twice to show that

∫ π

−π
sinhx sinx dx = sinhπ.

6. Show that

lim
x→0

sinx

x
= lim
x→0

tanx

x
= 1.


