HOMEWORK MODULE 1
SOLUTIONS

ROY SHEPARD
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Ap = —-E(AVIV) =-3.59 x 10° psi(=0.01) = 35900 psi
Ap = —24750 MPa(-0.01) = 247.5 MPa

Stiffness = Force/Change in Length = F/AL
Bulk Modulus = E= —£2— = .

But p = F/A; V=AL; AV=-A(AL)
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m =0.0311 slugs x 14.59 kg/slug = 0.453 kg
w=1.001b x4.448 N/Ib =4.448 N

m

w,=354N-225N=33.15N
V, = Ad = (xD14)(d) = n(.150 m)*(.20 m)/4 =3.53 x 107 m’
_w__ 33.15N
Y= V= 353x10° m
oo o938 kN/m’
7, 9.81 kN/m’

-=9.38x10° N/m’ = 9.38 kN/m’

= 0.956

1.107 p=(0.79)(1.94 slugs/ft’) = 1.53 slugs/ft’; p = 0.79 g/cm’



2.17  Blood plasma, molten plastics, catsup, paint, and others.
2.18 6.5x10" Pas
219 15x107° Pas
220 2.0x107°Pas
221 1.1x107°Pas
222 3.0x10"'Pas
223 1.90Pa-s

224 32x107 b-s/ft’
225 8.9x10°Ibs/ft®
226 3.6x107 1b-s/ft?
227 1.9x%107 Ib-s/ft?
228 5.0x107%1b-s/ft
229  4.1x107 Ib-s/ft?
230 3.3x107 b-s/ft®
231 2.8x107 Ib-s/ft?
232 2.1x107 Ib-s/ft?
233 9.5x 107 Ib-s/ft
234  1.3x 107 1b-s/ft?

235 22x107° 1b-s/ft’



2.61
(y,—7,)D’ 7r=0.94(9.81 kN/m’) = 9.22 kN/m’
77=sz (Eq. 2-10) D=16mm=16%10"m

v=slt=.250m/10.4 s =240 x 10> m/s

- 2 3 .
_ (77.0-9.22)kN(1.6x10"m)* 10 N=O_402N_Zs — 0.402Pa - s

18 m’(2.40%x10°* m/s) kN m
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True.
False. Atmospheric pressure varies with altitude and with weather conditions.

False. Absolute pressure cannot be negative because a perfect vacuum is the reference for
absolute pressure and a perfect vacuum is the lowest possible pressure.

True.

False. A gage pressure can be no lower than one atmosphere below the prevailing
atmospheric pressure. On earth, the atmospheric pressure would never be as high as 150 kPa.

At 4000 ft, p.m= 12.7 psia; from App. E by interpolation.

Zero gage pressure.
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341 pu - pa - 7464 ) - 180 psig ~ (0.9K62.4 IWI'K64 m) 1 /1728 in”)
P~ 180 psig — 2.08 psi = 177.9 psig

344 p-orhe (095X624 WR'K28.S fiX1 fA7/144 in”) - 1173 psig

L]
362  pde- vl 075 m) - 1010 m) = py
P 1354981 kKN/m*)0.075 m) - (9.81X0.10) - ~10.94 kPa(gage)

.
367  paw ' 1l ATSm) 1 L30m) b 125 m) - 1L 3T5m) < pa
Pa - 1l T25m) - 1 (30 m) - L3375 m)
Pa = (13.54)9.81 KN/m"), 725 m) - (9.81).30) - (90X9.81X.375)
P (9630 - 294 - 331)kPa - 90.05 kPa(gage)

383 P VWM R KJO.Gth'm', = 15.05 psia

390 p- 68.2kPa(1000 PakPaX 1.0 mmHg/133.3 Pa) - 512 mmilg

394 AP=y_xh

*P=09.810% x16m =157~ = 157 kPa
m m
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F= pA~ (144 B Xa(30 in’y4) - 10180 b

Force on valve = pA; A = a(0.095 m)"/4 = 7.088 x 10’ m’
_ 9BIKN

Ptk ;% 1.80 m - 17.66 kN/m’
m

F (17,66  10° N/m"X7.088 = 10* m*) = 125 N Acts at center
Mg = 0= (125 N)(A47.5 mm) — F(65 mm)
Fo - 5946 N mm/65 mm -~ 915 N - Opening force

Fy= vdW2A
- 086 72 07 m < (1.98)4.0) m*
m

Fy =468 kN 14m=/r
by~ 23k~ (23K1.4m) - 0933 m
Ly 231 (23K198m) L2 m

7

L =d'sin 45
=198 m

5
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“n 2|

{ | 7=02120= 8481

T

L = (6.86x10"0" = (B.88x10")40)" = 17 562 '

a- 10 in‘cos 30° = 11.55 in
L~a+8+ y ~ 11554 8.0+ 848~ 2803 in
he = L, cos 30" = 2427 in [2.023 ]
Fg vhAd

- (110X62.4 "y 2.023 fry 6283107 X1 )

144 in”
F.‘—’m.
I, 1752’ ,
Pl L csminken3inhy
- 7135 in

L,=I.+7135m =29.03 in




442 h -38+y-38+500830° 4233 m
L.~ hJcos 307 ~ 48 88 m
Fu thA
A= x(10)/4 - 7854 i’
g, 624 4233in 7854 in’
RN 1728 in"/0t’
Fpe=120.11b

4
1,-”‘;:” - 4909 '
!

L= e
s

4909in’

— “0.128in
(4888 inX78.54in")

Ly L~

Sum moments about hinge at lop of gate.

M, - 0 = Fy(5.128) — F5.00)

g, (201DU512810) _ 153 5 it = cable force
5.00m
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w=F, = Fop=0=W-v.V,- Fy
1t

Fypmw=1,V,= 14,6 Ib - (0.90)(62.4 IVfr')(40 in") ,
1728 in

Fo=1331b

)

w,— F, +wp— F, =0

T.-V. -, .'u‘,‘ + an s Y«"’a =1
tAL= AL+ YA 1=y A1=0
NYs~ 1) = LIY — Y

fﬂLu—‘?SOlﬂm ~~~~~~~~~~~~~ < = 30.0 mm
Ya— V. (840 -9.44)kN/m

w=F,= Yo VJ D Tn/‘x

w 450000 b Toad

X= =
Y. A (64.010/ 6t ¥20 f1)(50 fr)

=7.031 1t
va=X2=35161

= (50)20)712=3333 x 10" e —=
V= AX = (20050)(7.031)1° = 7031 i’ Sea Water

MB = I/V,=4741 I Platform

Ve =V + MB = 3516 4+ 4741
= 8.256 ft > y —stable

Entire hull:
o Ay +Ay,

S8 A’ ’

_(L72)(.40) + (2.88)1.2)
3.60 )

@
Vg = 1040 M @ ®——
Submerged Volume: 5 --...[....

(T2H0.4) +(2.16)(1.05) )
2.88

Y=

=0.8875 m

Vy=(2.88)5.5)= 1584 m’

I=5524)/12=6336m'

Ve = ¥y + IV, = 08875 + 0,40 = 1.2875 m > v, ~stable




