THA MST322 02 Cut-off date 24 June 1999

This assignment covers Unite 5 to 8 Each question is allotbed 20 marka.

Cuestion 1 (Uil 3]
Conzider the two vector felds

a=wxy, wherew =ik and r= 25+ ) + 2k & the position vector,
anicl

b= ey 4 eoyg, where & and es are constant scalars such bhat oy # —og.

(i1 Whicli of these twao vector fields can be used to model the velority vector ek
of an incompressible Row? [2]

(i) Whiteh of these two vector fields can be used to moded the velocity vector feld
of an irrotational fow? [2]

(i) Write dewn the equations describing Uhe steesas Tunction for the velocity vector
fiold a. Henee find the steeam fiunction for this fow, describe the form of the
streamlines, and sketch some streamlines. Show by arrows the direction of the
e, i3]

[iv] Write down the equations describing the pathlings for the velocity vector
ficld b. Henee find an cquation for g in terms of © that describes the pathlines. |4]

(¥} Anincompressible, inviseld Houid is contained withm a closed civenlar eylinder
and i rotating as a rigid body aboul. the axis of the cylinder with constant
angular spesd 1, sa that the velocity vector field 15 u = 2 % r, where £} = Uk
Thee lerpuid is subject to an external body force per unit mass

F = {0z + fy)i + (02 + ow) ).

where o and 4 are constants and the axis of symmetry of the cylinder s the
sepis. Write down Euler’s equation of motion in compenent. form for this
Howr, mond slhiow that the pressure p is given by

) = §{if +aps £’ )+ pdey + A,

where o i the density of the liquid and A 13 ancachitrary constant, [8]



