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Multiple Choice Problems: Circle EVERY correct answer [5 pts each]
1.

Which of the following are definitions of vorticity?

C. =— "D
B. o=V @ . None of the above

2. How can a fluid parti

cle’s vorticity

. Unaligned
Pressure and \( D. Viscosity

Density Shear Stress
Gradients

A. Never

Stretching E. None of the above

3. Which airfoil is an NACA QQ]_Z‘?

Hu.‘j", (o..k(r "H"‘L

— X = |(_X

None of the
a above
4,

In a wind tunnel, a wing is mounted at 20 degrees AOA. The normal force is 40 1bs. The axial force
is -10 Ibs. What is the lift to drag ratio?

A. 4.0 B. -4.0 C. 0.78 D. 9.58 E. None of the above
e XE-
—_—— x

L= Ncos 20° -~ A Sin 20° = '-[0 60520“ ’46’10) S 200 :_L”
D=N."cn20° *’A“S 20° —‘%

ox 1.25
I
5. How many slugs are in one slinch? S’ug g?* i n’" = slnds f”l 124

B. 32.174 C. 1/12

D. 1/144 E. None of the above

6. Given the following symmetrical NACA 0012 airfoil, estimate C,, at the acrodynamic center

A. 0 B 0.12 C. -0.12 D. 2r E. None of the above

- T T

ue?
. C. Zero 1 2
A. Zero Lift B. Zero Drag Divergence U E. p+§ oV =p, f
—O— ¢
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8. For an NACA 643-418 airfoil at Re=9 million, what is the drag coefficient at 0 degrees AOA? The
experimental data is plotted below (source: Theory of Wing Sections)

A. 60 counts B. -0.0620 C. 0.0055 D. 0.35 E. None of the above

9. Givenai which of the following visualizes a trace of all fluid elements that flowed
through a fixed location?

| | !
! F.  Pathline ' G. Streakline H. Timeline ''I.  Streamline - J. None of the above
: : o . et . _d
10. Given a 10% thick Joukowski airfoil at 10 degrees AOA, estimate per radian? o o
- \ :
N. 27 O. None of the above
(+&*
0.032 3.2 B8

28| 0.20¢ simulated sp11t
flap daflectsd 609

E

o 0024 24
£ o020 20
3 EEE
5* B
£ o016 T
[ 4 I3 _._".EE.’_'
8 3 e
o012 ¥rzpi
S E=5
= EZBS
Eh =
0.008 §osf
Q006 b ';;’_;?%%_._
0.004 0.4 e
g ====
ESES
. 0 E_EEZE
£ S===
© ESgs
£ -0z -04 4
g EE=E
1 =i:E
g -02 -08 B EH
5 ESERSS 5.
= 03 5 EES e S e o g B = TN i 12255
—16 -12 -08 -04 O 04 08 12 16 -24 8 6 24

Section angle of attack, o, deg.

Section lift coefficient, ¢
NACA 645418 Wing Sertion

NACA 64418 Wing Section (Coatinued)
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11. [20 pts] A flat plate with a chord of 1 foot and span of 10 feet generates a downstream wake
described by: U=l

/1
I 77 Olm_;:/(', l v=Y
u(y) = g
¥ m? £ 0
-1 )/
| o-\""‘\trw;h ‘/
U| —Ul < ‘ - y !

The upstream velocity is V=1. The distance y is measured in feet.
What is the sectional drag coefficientC, ?
¢ \
D- v U % W,
fo (Uv)dy = 2| Y% (LU dy 2 2 P YT ([-y")dy
o 'y

{

N A A N

!

u

N
B
W
N

C . D . 2002 7
o | ok 2

- & 7
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12. [10 pts] A wind-tunnel model is connected to the following sting in a level attitude. The sting is
initially pointed directly into the freestream velocity vector. The sting’s roll mount is rotated right
to $=90°. The sting’s pitch mount is rotated up to 6=30". Then the sting’s yaw mount is rotated
left to yw=-30" (note the minus). Determine o. and B of the model with respect to the

freestream.

Coviay ~ BPial. | ik e ——
bt T, 2% | Image:SDLSWT

v Co Cy Cy 'C(SO)
vV =
W) S¢ Se CW - C¢SQ)
<
P2y + Sy s,
075 '
- il oV W

O3} maq = |
nt

A = ovl’av\( %>;A{-<.:;7j - =Yg go ~ ’537 o

ﬁ = aS:n(%) = ag,,\(o,%}) P 2‘(0
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=

13. [20 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 lift generated per unit span?

= I - Rl l"
W-\oramo (1- &) v Lo(s
fod TV suel BV, F10° = 0

\ * - N
\/e= _i_(f = _\/oos.né(l"%) + ‘V,,,f‘s"éé‘)(“ﬁ -E-;) =
I+ &

= “\/QQ Slné(l’_&’\ R? + ——r-1—-

~t 27 C

T,
-/

o(or9) -0 D L Vsl (1e) - 2T B
= F:"’.Voo ‘R
¥
L= pVI7 < pVe Ty R
{

2 2
= PV UT"ER

= 0.,06237 slvs/l (00, L 0% [Zf/ {;;;i
o ¢
L'= LISM/;{, P AN
Q §C,.-Fw\ ds
\/(

- 2
Ve

l, -





