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AEM 313: Exam C Name:  O'Neill

Multiple Choice Problems: Circle EVERY correct answer [5 pts each]

I. A linearly tapered wing has a span of 40 feet, an aspect ratio of 8, and a root chord of 10 feet. What

is the taper ratio? S=bm = 494 =200 <= oS <= CLngn = C’—;_P H Cy-o
A= ‘% o
A, 7/9 B. 1.0 C. 1.3 D. 0 E. None of the above
2. Estimate the SSL stall speed of a nearly empty Piper Tripacer (S=]:17 ft>, W=1160 Ibf) given the
‘ maximum lift coefficient is 2.2. ~ W=L* 4PViSC, 2 V= ﬁ%;m 7 vs= \/Q%c..w
A, 64 ft/s ~B. 41 mph 1C. 55 fi/s 'D. 33 mph E. None of the above
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3. Which airfoil is an NACA 4424? Hint: camber and thickness V= §55%
- — - §5.60.
— “ ‘] ( : (34 37‘7"
— — L ——
4. Inawind tunnel, a wing is mounted at 20 degrees AOA. The normal force is 60 Ibs. The axial force
is 20 Ibs. What is the lift to drag ratio?
A. 3.0 B. 1.6 C. 1.25 D. 0.79 . E. None of the above
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20t 2 /o Lt Neos(20) -Asm(20) ”7'35».» == |.76
——V:} A D‘ N"'\ (’20') + A Cos '(20‘) 31' w‘*L\:“ l'/. g" l.zrl/
5. What is the air density in slug/ft’® at standard sea level and 59F given 90% humidity?
A. 0.00219 B. 0.00236 C. 0.00237 D. 0.00238 - E. None of the above
I‘n“““'\, lu;slady chf“’, J‘M;‘r. e onlryrAIB' f
6. Given the following Selig 1223 airfoil, estimate C,, at the quarter chord. After the exam, compare
this estimate with the actual value to see amazing precision given the simple Joukowski estimate.
A. 0.086 B. -0.272 C. -0.149 D. -0.226 E. None of the above
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7. In a 2D flow, you notice a particle rotating at 1 rad/s. What is the vortigity?

A. 0 B. 1/2 S| I.B 2 JE. None of the above
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8. For an NACA 643:-418 airfoil at Re=6 million, what is the drag coefficient at -6 degrees AOA? The
experimental data is plotted below (source: Theory of Wing Sections)

E. None of the above

A. 60 counts B. 140 counts C. 80 counts D. 95 counts

L—

9. Given a steady flow, which of the following visualizes a trace of all fluid elements that flowed
through a fixed location? Steady flow indicates d/dt=0.

F. Pathline G. Streakline \H. Timeline [—I- Streamline ’J. None of the above

10. Given a 15% thick symmetrical Joukowski airfoil at 10 degrees AOA, estimate C[a [1/rad]?

—

K. 6.9 L. 20« : M. 0.12 N. 27 O. None of the above :
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11. [25 pts] An airfoil with a 100 inch chord creates the following velocity profile measured in inches. The
upstream velocity is U;=1. Determine the sectional drag coefficientC,, .
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AEM 313: Exam C
CL\O“CO\S- P(ols lem .

[25 pts] Given a cylinder of radius 10 inches in a freestream flow of 100 ft/s at SSL, you measure
stagnation points at -10 degrees below the chordline. What is the pressure coefficient at the leading

edge of the cylinder wherer=10and @ =1 ?
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