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1. [18%] -tt WI-~ T j1j ~ "ta] : .!!b 'Mj; tt (Mach number) , 'I""* tt (Reynolds number) , ~ln. ftJ ~lift (Flow 

separation), fl- :h 1~tt(Lift coefficient), F.liiJ 1~tt(Drag coefficient),~ or ~~5/n.(lncompressible flow) ' 

lSilr'IHi5fn.ft(Viscous fluid) '1fifJ,5(Stagnation point) ' #JM-t ~#(Pascallaw) o 

2. [10%]{±. 2D )_nUt.ht{~ ~ #t(Streamline coordinate) ' eA~o){} !i ~- 5frLth-5JiUt~~l!ll.~v = Vs ' -tt• 
ttl ~~ftr./Jul!ll.a = V av ;ass+ V2 /R fi o (s::fofi~~JJ~J ifft:foff .t.l'fn.th-~'-1.tr.M 1: , R:k~ -5Jitfh. 

~db$.ff~) 

3. [20%]Ftllli(state)1E.Wf-~(explain)'l""*1.fff.l~#(RTT; Reynoldstransporttheorem)' .3i~~M~ RTT ,f; 

m -t£ w t attJ 1: ~ ·r£~~" o 

4. [10%]The velocity in a certain two-dimensional flow field is given by the equation: V = 2xtf- 2ytj, 

where the velocity is in m/s when x, y, and t are in meters and seconds, respectively. Determine 

expressions for the local and convective components of acceleration in the x and y directions. What is 

the magnitude and direction of the velocity and the acceleration at the point x = y = 0.6 m at the time 

t = 0? 

5. [ 5%]Determine an expression for the vorticity of the flow field described by V = -xy3 f + y 4j. Is the 

flow irrotational? 

7. [22%]-f-5JiU!~Jt ~#·I± 

(a) [2%ltkt~ llli -l-5Jit:i!~JI ~if;MJl!&~~J oo II (-tt ~Mv](if a ff .t.::-7 M .Et:f~) o 

(b) [ 4% l {f. (a) 1' , if J~ 3! & ~~J oo or ffl~>JJF {I ::.7 :f1l t\. * 4b'F (.f. y •-1111 R>J {I , .3t lL ~ A 1£ ::.7 ~ t\. PIT 1t ffl ~ 
~tt • 11']~ : u*~~~*-ltll.) o 

(c) [4%]F!:l!(state)'l""*,f;:h (Reynolds stress)&tbf:ii.i:(momentum flux) o 

(d) [3%]JW-~(explain)'l""*,f;.h (Reynolds stress)k~10J" ttl • Jt. ~ ~t(- : tt~ #-$t):kff{ 1nJ ht i>r !t iTiJ 

*0 
(e) [4%]JW-ff;(explain)~1nr -if.J!~Jt tf 5/n.ftl!ll.litt~ oo~3/i~1l~+ ' -~ oo~l!l!& ~* 0 

(f) (5%]-tf_ -l-5/n.J!~Jt tf • ~F.ft:l!(state)t!JJF- ~b 'l""*,f;iJ (Reynolds stress)~f:·r!.iE > 0 (~~.t:kfhf: 

ii. i:(momentum flux)~f:·t£ ~ < 0) • lE.lLJW-ff:.jt.4hJ!. ;t A o 


