S K 21038 5 EE LI ERAR KBS

FrAl kX R AR A Aowm(—a4) #HB hRAaS

£ 2 B %_| R

KX GEFERTAEALE Ao (L)

AFERERATESR

. Answer the following questions:
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(10%) A jar of jam has been vacuum-sealed so that the pressure inside the jaris 2
percent below atmospheric pressure. If the area of the lid is 0.05 m? and
atmospheric pressure is 10° Pascals, what is the net force in Newtons that

presses on the lid? Write your answer in this box, being sure to include units.

Consider the vector field ¥ and the scalar function ¢

V= xyzzT + 3xzzj +22%

¢=2x"+3y* +2*

If it is possible, find the quantities (with derivations) requested below. If it is not
possible to find the quantity, write down “not possible”.

(1) (5%) VV

(2) (5%) V7

(3) (5%) V-¢

(4) (5%) V¢

0

D —
(1) (10%) Explain the meaning of substantial derivative B :5+V-V in

which 7 is the velocity of a fluid motion described in Eulerian view

14 =T7'(x,y,z,t)

(2) (10%) Explain the physical meaning of V.V and VxV
(3) (10%) A student standing on a boat which travels with a velocity

T7b = ubf + vbj across a river at the velocity ¥ = 2xi +7xyj . What is the

time rate of change of the vorticity ( DQ / Dt ) the student see for the river?

A viscous, incompressible liquid flows down a vertical plain surface in a steady,
fully developed laminar film with thickness # =1mm.

The continuity equation and Navier-Stokes equations are:
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(1) (10%) Simplify(with explanation) the continuity equation and Navier-Stokes
equations for this case.
(2) (10%) Express the boundary conditions for this flow field.

(3) (10%) Find the velocity profile u(y)

(4) (10%) Find the shear stress distribution 7 ()
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