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— ~ Consider the velocity field given by V=x2-ih*xy-j‘.
(a)Find an equation for the streamline passing through the point(2,1).(7%)
(b)How long does it take a particle of fluid to move from this point to the
point where x=4 ? (8%)

— ~ For the Cartesian velocity field V=2x2yT+3 ]’+ 4y_lz, p is the density of fluid.
(2)Find 3% (8%)
(b)Find the acceleration of the flowfield.(7%)
(c)Find the pressure gradient if the fluid is inviscid and gravity can be
neglected.(5%)

= - The velocity components of a steady flowfield are u=2xy and v=4+x*—y*.

(a)ls the flow incompressible ? 3"/;;%

(b)Is the flow rotational or. nﬂi on&l.,‘(ilﬁ%)
(c)Find the velocity pogeﬁ‘t 1.(4% x‘f“ :
(d)Find the stream fu 3 t10 0) \ P

w ~ A golf ball manufagturer wa ith t@sshid the ﬂbets of dimple size on the
performance of a g"flf ba el bh r times the size of a regular
1 v/
fed @

ball is installed in a @1 d
" model the golf ball

() What should be the spo N
speed of 200ft/s ? (5%)

(c)What rotational speed must be used if the regular ball rotates at 60
revolutions per second ? (5%)

“tunnel to simulate a golf ball

%~ Consider a laminar and a turbulent boundary layer at the same Reynolds

number.

(a)How do the velocity profiles compare ? (4%)

(b)Which boundary layer grows faster ? (4%)

(c)Which boundary layer has the larger ratio of displacement thickness to
momentum thickness ? (3%)

(d)When subjected to the same adverse pressure gradient, which boundary
layer will separate sooner 7 (4%)

> (a) What is the Moody diagram ? (5%)
(b) What is the Magnus effect ? (5%)
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