2. spedific granity of an ol 15 0.82

speciic weight (Ib/¢t>) ?
. Given' gicerin m= 1200kg

Y = Ywater X
N = 0.952 cu.m = 024 x0.82
weight , W ? = 51.16% Ib/gt
W = Mxaq specicic weight (KN/m’) 2
= 1200 kg (9.81) =9.9l x 0.82
= .7 KN = %.044 kKN /m
untt weiofnt ? density ?
Y = W D= Pukec * S
\ = .94 x 0.9)
= 1T KN = 1.59 slugs /¢t
0.952 cu.m = |000 » 0.9
= 12560 kN/m? = 820 kg/m’
density ?
p=" 5. A liter of woter weighs about 3.1SN
V Mass (in kq)?
_ 100 W= mgq
0.952 975 N = m (3.8 m[s*)
= 1260.5 kg/m’ m= 0.994 kg
specigic qravity 2
5 = Doy 4. An object hos a mass of 22kg ot Sea level
Pwater Weight at g =9.15 m/s* ?
= 2605/ | W= mg
= 1.26

= 22(9.15) = 245 N



S. What is the weight of a 45 kg boulder i it is 1. Specigic Weight of aic of 480 kPa dbsolute

brouoht o a grovity of 335 m/s per min? and 2°C?
W = mq Y=Pxg
_ X5 mis | min P . .2
S-T‘“LX 7 P= _T R=71%1 J|k9-"k
= 6.58> m/s* _ _480x10°
W= 45 (6.5%3) 1B1(2 +2713)
= 296.25N = 5.699
N =5.639 » 9.8
6. Specific Nolume Of a certain ops is 0.1848 m*[kg = 55.8| Njw’
What is its specigic weight ?
Denstty,  Specigic Volume ®. Find the mass density of helium ot atemp. of 4°C
D= _%_ reotionship | ¢ % and a pressure o 184 kPa_gage, it atmospheric
pressure is 101.92 kPa (R= 20719 J/kg- ° K)
\ I P
P={ ° Drewe P =T
= .74 kglm® P = Pgage+ Patm 1Pa= |3
Specigic Weight, Y = px g =184 + 101.92 11 = | N
= .7142 » 9.8\ 0 = 285.92 kP
=125 N/ __ W®5.92x10° Pa N
2019 ) ka-k (4+202)

= 0.49G5 kg/m>



9. At 32°C and 205 KPa gage, the specicic weight
of a ceran gos Wos 1371 N[m? What is its gas
constant?

R?
D= _P
®r
=l =D_-,vaf\) N=k9ﬂ‘l
I 9 9.8l mfs 3
= |.79 kglm"

R (21d+ 22)
R=118.93 J/kg-"k

0. Aie is keph of a pressure of 200 kPa dbsolute
and a Temperature of 30°C in a 500 liter
container. What is the moass of air?

_Mn
P = \
_P
P = T R=28)
_ (200+101.25) ®10°
281(273430)
P =13 \«3Im3

M= PV
— Eg. X \ J\‘s_
2.3 s (SOO\\’re,rs X 1000 lfors

M= 1.5 kg

. A cyndnical fank 80 em in diameter and 90 cm
is pilled with liquid. The tank and the Wquid
weighed 420 kg.The weight of the, empty tonk
iI5 40 kg. What is the untt weight of the \iquid
0 KN /oy

Y= P9
P - ﬂ - (L\?.D"L\D)

Vo 4(08)(09)

= 840 kq(m>
N = 840(9.81)
N= 8.2 kN[

12. A lead cube has a total mass of 80 kg . What is
the length of tts side ? Sp.gr. of lead = .3

=m
P @_L)

G= Jgf— ; 11.3(1000) = Yieq



_m
P'\J
20

.3 x \000 = E

L=0.192m

3. A liquid compressed in a container has a

Volume Of | liter at a pressure of | MPa and
a volume of 0.995Iter ot o pressure o

2 MPa. Bulk Modulus of Elasticity ?

dP
ST TN
Y Sull B
(0.995-1) /|
E, = 200 MPq

3. What pressure is required o reduce. the volume
of water by 0.6°% Bulk Modulus of Elasticity
o Water E, = 2.2 GPa
dP_ | .
A TR
P S
0.00G V /vy
P, = 00122 GPa = 13.2MPa

5. Water in a hydrulic press, inially ot 137 kPa

absolute, is subjected to a pressure of 116,220
KPa dbsolute. Using E, = 2.5 GPa, determine
e percentoge decrease in the volume of Water:

__dp
SR /N
o  (116,280-131) x 10°

dV/N = - 0.04G5 = 4G5%, decreose

G. It 3m’ of an ideal gas ot °C and 150 kPa
Is compressed to 2w, a) what is ¥he resutting
pressure ossuming isothermal conditions. b) what
would hove been the pressure and temperature.

it the process 15 \sentropic.. Use k=13
a. Isothermal Condition :

AN

1I50(9) = p.(2)

p, = 1S kPa dbs
b. lsemtropic process:

AN

‘50(9\\3 - P,_ (,)—)\.‘3
P, = 100 kPa abs



n. A gos at 40°C under a pressure of 21.8GH
bars abs has o unit weight of 362 N|m’. What

is the value o R gor this gas? What gos

might this be ?
= _P
KT bars = % \O°
2\.868 % D’
2 _ SLDWO A TS
62N Jm R0+ 273)
R=193 m[K

|g  Colculate the density, specific weight, and
volume of chloride gos 25°C and pressure
og 00,000 N/m" abs.

= M.l kg/m?
SpeCiCiC weight, \
=PI
= 1.\ kg[m*(9.8\ m[s?)
= 1GBN/m’




9. l¢ the viscosity of water at 70°C is 0.00402 poise

and its specicic arontty 15 0.91% determine its
absolute \l'\sc.osﬁ’w n Pa-s and s kinemahc

\iscosity in m [s and in stokes.
Absdute Niscosity |

M=0.00402 poise x :lPa-s

| poise
M = 0.000402 Pa -5
Dynamic Nliscosity,
v- 4
' k
- 0.000402 Pa-s Pq = %}. = ﬁgm
(0.9718 % \000)
V=40N %10 m[s
=1 \s\-oke,
=4\ k —_—
4N X 10 m[s x 0.000\ '/

= 4\ x \63 mlls

20. TwWo large plane surfaces are  2Smm opart and
the space berween them is gilled with a liquid og
Of \iscosity = 0.958 Pa-s. Assumingthe
\elotty grodient Yo be a straighnt ne, What
foree is requred fo pull a very thin plate
of 0.51 m" areo at a constant speed of 0.2
m/s i¢ the plate is B4 o from one of the

SurpoCes ?
M= —T 84 :v': | F.= VitV
dU/d\[ o Nq
" = F/A |
du/dy
£= MUA
Y
F = 0.95%(03)O.) _ 2.6 N
0.00d4
0.0\GC

F=12.G+G4 = 9N



2 - A cylinderop 125mm rodius rotates coneentrically
Inside a $ix cylinder of PO mm radius. Both
cylinders are 300 mm long. Determine the viscosity
of the liquid which glls the space between
the cylindess. I¢ o torque of 0.88N-m is required
to maintain on angular velocity of 2 rod/sec.

Assumne. the. Veloaty grodient o be straight line.

T=Fc
0.88N-m= F(0.125)
F=7.04N

.04 _, /4
0.3C 0.005
M =0.\9 Pa-s

—
T=u v
F_, X
A MY
V= (or '\T
= 21 (0.125) = q
A= 2rcd
= 7w (0125)(0.3)
= 0.2 m*

22. An 8 ko sldb slides down a 15° inclined
plane on a 3 mm thick gilm of oil with viscosity
M= 0.08l4 Pa-s. |t he Contock area is O.>m',
find the terminal veloaty of the slab.

Wcos|G®

W Wi
Qi\, 1= 0.08Y Pa-s
F /

F = wWaeno
= 19(9.8))sin\S°
= 4S.702L N

45700 _ \
0> 0.0814 0.00>

\ = 5.6\4




2. Estimate the height to which water will rise in
a copillary fube of diameter dmm. Use G =
0.0728 N|m ond = IB\O N/m> tor water.

Capillary rise, h

_ _4(0.0m®)

9810(0.00)
h= 00099 m = 3.9mm

24. Estimate the capilary depression gor meraury
In 0 glass capilory Tube 2mm in diameter:
Use 0 = 054 Nfm and ©=110°

Capillary rise, h
= JOCOSO
Yd
_ 4(0.54 cos 40)
(980 x 13.6)(0.002)
=3 0.0059
(-) capillary depression
h =59 mm

o
25. What isthe value of the surroce fension of

0 small drop of water 0.3 mm in diameter which
I in confack with ait i¢ the pressure within
the droplet is SGl Pa?
5. 4o
d

-_qo
%\= 50003

O = 0.042N|m

2G. An atomizer forms water droplets 45 ym in dia
meter: Determine the encess pressure within
these droplets using O = 0.0 N|m,

AC
P=4
_ 4(0.0M2)
45 x 10 ¢
P= 029 Pa



21. The length of o nerdle floating on water is 2.5am.
The minimum force in addivion Yo its weight needed
To ligh the needle above the surrace of Water wWill be

0= 0.01LN|m
P=\WNt)F
P=W+ 2F
= 200L
W = 20072(0.025)
FF =36x%\10°N

28 . A 10cm long Wire is pulled horizontolly on the
surpoc. of Water and is gently pulled up with

0 force of 2x107°N. To keep the wire ineg-
uhibrum, the surtace fersion o wWatrer Nim ?

Assume. moss 1S negligabie
0
P=W+ 7F

2%\0 ¢ = 20¢
2%x\0 = 20(0.1m )
0=0.1N/m

30. A force. of 3.6 % 107N is required ‘o pull a
5em long wire aftached to a thin gilm of
\\quid shown below.

a. Colaulate the suace Yension.

b. How much work is required o increoce fre
area of this fluid by 26x107 m"

a P=Wi+72F,
36 %10 >N = 20(005)
o= D.030N[m

b W= Fd
e

= 0.020 1 (28w0 ' f
= 1.00® % \O - N'm or J



3. Under standard conditions a certain gos weighs
0.14 Ib/gt’. Caleulate its density, specigic Nolume
and spesigic grantty relative fo air weighing
0.015 \b]¢t>.

denstty, o

' 3
P=:9L = O;T‘\io[_gj_ = 4.3‘\&\0'35\\19’{\"

specific Nolume, g

I | 3
= = - - 2 '\' \
Ns= 5 = amqio® | 2Of [ug

SPRAfiC granity relative fo air

- 0 _
oos - -8

32 It E=2.2GPa is the bulk modulus of elastiaty
gor water, what pressure is required to reduce
o volume, by 0.6 percent?

F-- 0P
AN /N

29=-—2-09
- 0.00Q

P, = 0.0132GPa = 3.2 MPa

.
i
F=121
N = 50 ttls
A= 0.0% @&t"
u=35x\031:s
¢t
T=wMdu
dy
F_ydu
A dy
.2\
0.08¢t* ~ (3‘5 * 10
d=1.7 %10 ¢ {:’r




. I¢ a depth op liqud of \m couses a pressure
of 1kPa, what is the specigic gravity of the
liquid?

P=Yh

7 =(9.81xs)()
S = 0.4

2. What is the pressure 12.5 below the ocean?
Use, ¢p.gr = |.O3 ror salt water

P=yh

= (9.81% 1.0%)(12.5)
P=12G.3\ kPa

3. Ig the pressure 23 m below a liquid is 338.445
kPa, determine its unit weight y, mass density
ond specigic gravtty,s.

Unit welght,
p=§h
338,445 = y (23)
Y = IS kN/m?

mass density, Specific. groNity, 5
D= h s = Pouia
9 Pwo’cu'
WS 10 _ 1500
X ~ 1000
p = 500 kg/m? >=15

4. |¢ the pressure point In the ocean is @O kPa,
what is the pressure 21 m below this point ?

PP =

P, = GO+ (9.81x1.03)(27) 5=1.03 seowater
P, = 3%2.82 kPa

5. Ig fhe pressure in the air space dbove on oil
(5= 0.15) surpace in a dosed tank is \S kPa
absolute, what is the gage pressure 1m
below the surcace?

P = Puceee T Y0
Pourroce = 15 KPa - 101. 325
Pouroce = 13.G15 kPa goge

12.G15 + (981 0.75)(2)
P = 18.29 kPa



G. Find the absolute pressure in kPa ot o depth of
I0Om below the ¢ree surpoce o oil of sp.gr:
0.15 i¢ the baromefric reading 15 152 mmig.

PQbs N quge ¥ Pa\-m
E,,\m = Yo Oy mercury density
= (3.2 G.6)(0.152)
= 100.329 kPa

= (9.8 % 0.715)(10) +100.329
qus = 113.9 kPa

1. A pressure gage @ m above the bottom of the
Tank containing a \iquid reads 90 kPa. Another
gage height 4m reads 103 kPa. Determine the

specigic weight o the. liquid

8. An open tank contains 5.8 m op water covered

with 3.2 m of kerosene (Y= 8 kN/m*).Find the
pressure at the inferyace and at the bottom.

0. Pressure at the interpace

Pa = Yihy .
= 8(3.2) o
= 25.G kPq 5.8m

e_

P,=2yh
= 9.81(5.8) + B(3.2)
= 82.49% kPa

9.1¢ atmospheric pressure is 95.7 kPa and the gage

attached fo the tonk reads (88 mmhig vacuum,
tind the absolute pressure within the tonk.

Paos = Patm + Paage

Paage = Mqﬂmuq
= (9.81x 3.6 )(0.188)

= 25.08 kPa vacuum
Pabs = 95.7 + (-25.08)
= 10.62 kPa abs.



10. The weight density of a mud is given by 2. ¢ air hod a constort specigic weight of \2.2N|m’

y=10+0.5h, where y is in KN[m® and is in ond were incompressible, what would be the
meters. Determine the pressure, in kPa, at a height o¢ the atmosphere i¢ the atmospheric
depth of Sm. pressure (sea level) is 102 kPao.

g = i o

oj de = [Gov0sh) dn = ;‘;’GC;’ CH‘ (h)

p = 56.25 kPa

. What is the height of the mountain? Specigic
. l¢ the atmosphenc pressure is 10\ 03 kPa weight o¢ air is |2N|m® Mercury barometer reods

and the absolute pressure ot fhe bottom bottom = G54 mm
of the tank is 231.3 kPa, Whot is the top = 480 mm

420 v

specigic gravity Of olive oi\?

SAE Oil, s=0.89 Goge pre.ssure Q‘\’ ’H'\€
Water bottom og the tank: 654 o
[ Pe=2ud-l0
Olive, 5= 7 - — ‘30 ,)_.' kPq PM" Pbp = Yh
Meroury.s = 1. (9.81% 12.6)(0.G54) -(9.81 x 1.6)(048) = (1)h
P= th h=1,934.53m

130.2] = (9.8 x P.6)0.4) + (3.83\x5)(2.9)
+ (9.81x1)(25)+ (9.81x 029)(15)

5= 1.2%



4. Convert TGO mm of mercury to ol of sp.or.
0.82 and water.

a. hg;y = b S mercury

mereny Sat\
_ 36

Nou = 076 oy
hoi\ = \Z.GOS ™

b. hwq\-q— = hmm SMQI'C\-\N
= 0.76(1>.G)
Nwater = 10.24 m

I5. A barometer reads TGO mmfg and a pressure
goge attached {0 a Tank reads 850 cm of il
(sp.gr. 0.80). What is the absolute pressure
in the tank in kPa?

qus = Pd\-m . ¥ Pgage.
= (981 12.0)(07G) + (9.81% 0.8)(®.5)
Pabs = 1GD.1 kPa abs

1. A hwdroulie press is used o raise an 80-kN
cargo ruck. I¢ oil of sp.gr. 0.81 acts on the
piston under a pressure of 10 MPa , what
diometer of piston is required?

F = PA
80.000N = |0 |D° N[m (% Dz>
D=0\m = |00 mm

. What is the digrerence in pressure between A
and B.
Fa-Ps = YN
=(9.81 x 0.8)(1.15)
PA - PB = BTB kPa

200 ¢yt 950 am’

18. Determine the weight W that can be carried
by the 1.5 kN gorce acting on the piston.
1.5 W o0 ¢

W2 T 2

W = (S0 kN




9. A drum TOOmm in diameter and filled with
Water has a vectical pipe, 20mm in diameter,,
attached o the top. How many Newtons of
water must be poured info the pipe to exert

0 force 0f GSOON on e top of the drum?

Force on the op:

| F= PA
GSOON = P x % (100*-20")
P= 0.169 MPq
= (900 Pa
P=yh
IG300 = 9810 ()
100 mm ¢ n = ‘.‘zsm
N=WN_
\

—q(o 02) (172%)
W= 5.3\ N

20. What gorce ¢ is required Yo balance the weight
of the cylinder ig the weight of plunger is
negligible ?

= 0= 000323 w2

Oil, $=0.18 A always cons\des

e digterence. in
N0.22-309.G F= (381x0®)4.¢) "I
F = 0.32G kN

2. Determine the value of h,.

P P
—L 4 . —y = -2 v
O +0.84h,-(4-3)=0 " S?;Lq X R
] = “9 M ) Woter hy = 4




22. The hydraulic press is gilled with sp.gr. 0.82 23. What is the static pressure in kPa in air
Neglecting the. weight of ¥he two pistons, chomber ¢
what force F on he handle, is reqd
Yo support the 10 kN weight?

= 9.8l kN [m® (2m)
= 19.62 kPa

Sum up pressure head .

F._ R _ P
K‘-Az o%"’ 1= 08&'-\3‘\' —Yl
10 F P
. L 2 - 08(w)==22
lq(oms)’ {{-(o.ozs}"
P=-1.717 kPa
F = LI kN
$M, = O

F(045) = F, (0.025)
F(045) =1.11(0.025)
F=0.0G4kN = G4N



WM. Determine the pressure OF the center 25. Defermine the value of h in manometer
ot tre pipe.

a2l
: mercury
S=1>0.G
Pa °
3 + 3(0®) + 1.5(1) = h (I.0) f%
Oll5=08 =_ 4+ 3(0®) + 1.5(1) = h(12.6)
, 9.0\
%'\' P.6(1) — 1.5(0B) = _‘;3. h=0.34m
_:L = 1475 m of waker 26 What is the. deplechion of mercury, .
= MS(2.8)) N 08) ¥ 24 |- =
: cE— n 308) + 24 1-h(12.0)- %&




). The pressure. at point m wos increosed
from 7O kPa to 150 kPa. This causes
the top level of mercury o move 20 mm
in tre. dloping tube. .What is the inclination. ©

O

%’\'\' Y(2.6) = X(lm) + %

\3.CDY - X = ;,_08\ eq. |

Atter increasing the pressure
105

0%\+ 025in0+Y + 0.2)(3.G) =(x+2)(1) + g4 Bl

O+ 2725108 + .Gy + 272-%-0.2 = 165

9.8l
RGY - =8.183- 2.72siNO eq.2

>y - (NY - 9—%\ = 833~ 2.12s0®

1.047 = 2.72 sin©
sin© = 0.3>85]
0= 22.65°

28. The U-+ube shown is 10 mm P and con-
tains mercury. ¢ 12 ml of water is poured
into the right hand leq, what are the
dtimate heights in the two legs

I IO M I
2 ml = 12 e [Omm = 0.\ ¢
y
—f{—(o.\y h= [2cm’

h=15.29cm = 1529 mm



Lect \e,g'. Righ\' leg -
120 - “2—2“ 120 - “2—2“ £ 152.8

h. = 175.62mm  hg = 267.1® mm

19. For a goge reading of -V1.\ kPa, determine
tre. elenations Of he liquids in the open
pierometer columns E,F and G. b) the
deglection of the mercury in the U-tube
manometer neglecting weight of arr.

e EF &

4

E\. Y

—— mercury, 5= 3.6

Colump E .
O
—P‘--\- 0J1(h)= =%
N h %?

-17.1
—— ==0.]1lh
5o 1(h)

h,=2.5m
Surpace elenation = 15-25 = 12.5m



Column F: .
P _ -
SN 3(01) - he (1) %;—

-\
S l-n =0
3B\ +t 21 -h,

hz - 035-‘
Surrace. Elenation = 12+ 0.357 = 12.25 ] m

Column G
%H 01(3) + 4(1)- 1, (1.6) =\%

N\ B}
go t21 ¥l = Lohy

hy= 202 m
Surpace. Elenation = 8+ 212 = 1012 m

Deglechion of Mercury:

0
By 0a()r atd-hy(2.6) - R

-1.{
_+ . + = . h
3 5 21+4+4 = D.6H,

hy = 0.0\
Surrace. Elenagfion = 4 +0.6\4 = 4.G\4

30. An open manometer attached o a pipe shows
0 deglechion Of 1SO mmig with the \lower leve)
of merTury 450 mm below the centerline of the
pipe camying water. Calculate the pressure
ot ¥re centerline of the pipe

2 Pressufe. YW\ead:

Py ous (1) - i
S £ 045(1)- 0.15(11.G) = %k

P,
Y045 -204=0
9.8\ ) !

P =15.¢ kPa



31. Colculate the weight og the. piston i¢ e Pressure Heod at B to P,.

pressure gage reading is 10 kPa. %— - 07(”.6)-h = _‘;L
290 NS
— =-952-N="—
Y | Y h=22m
Pa 10
- 098G = —
9.2\ 9.8l Ressure Heod ot B o A
Pa = 154 kFa 2 —01(3.6) + 07()= 2
W = FA 2290 _ _B
= P.A 9.8\ 351+ 0-1 9.9
- o 1 Ty P = 2035 kPa

= O\. G\ kN

3. Determine the height h op Water ond the
goge reading at a, when the obsolute
pressue af ® is 290 kPo.

Air, p = 15 kPa dbs




2. Determine. the total gorce F octing on one side and
its location grom the liquid surrace.

. Determine the fotal gorce F acling on one side and F=yhA
its location grom the liquid surpace.. h= 2/3d
= y(2/3d)1lbd S
e | %
_ | 9 b ¥d
o < 1 ) -3_\‘bd
F _ g Np © h+e
bd > 2
= = X =2d
F = YhA 24 (24 /5) 1
h=2 A=id
h=7 A= q
F=§(<)(ba) 12
- bed"' € = 12
z (bdXd(2) 23 Method
e=d|G _ 1 d
¢ = Fre F= < (¥d)d)p)
F= — o
- 2dls > (¥d)(d)(o)

= /o ybd”



= F\A
F- g B (>33 1.5)
= 154.5015 kN

ALy
) A (1.5)(>)

YR

(3% 1.5)(24 1.5)
= 0.24m

=\1S5-¢
' \15-0.2\4
= [.28G m



.S ™

F=xhA

=(3.81x0.8)[2+ 3 (3)] (3 x15x3)

= 54.3 kN

e_=_\9_
AY

h=3m

o\w
S$=0.%0L

1.5(3)

_ 3G

7152+ 5 ()

= 0.\G1m

\(‘,='ﬁ+e,

= 3101 m

. A verhical rectangular plate is submerged

holg in O\ (sp.or = 0.%) and halg in waker such
that its top edge is flushed with the oil surjoce.
What is the ratio of the (orce exerted by water
oching On the lowes holg Yo that by oil acting on
upper hale?

b

. F.= KF\A
dlz S=‘O.80 = (‘w 7\083(%)(b* %)
= 0.\ {ubd®
d[, Water
Fa = Pegr * A Ratio
) Fu _ 0325
Pesi=Boho ¥ B & Ol
d.,y d =3
(wa().?ﬂl +‘&w,_\ 3.75
= 0.G5y. a
0.6 X d x(bx 2)
= 0.375(ubd’



1. Acirculor gate ABC is 4 m in diameter 2N\, =0

is hinged ot ®. Compute the corce P P(2)- 9%6.2(0.15)
Just sugricient to keep e prom opening Pz G|.GY kN
when his &m.
Bm |
A—
[ — ol e Fb:u:‘




9. Determine the totol normal force in kg acting on

|
o= 9
the, wall.at ffs location grom the bottom of the tank. AN
nh
= \2
AY
_ ()Y
\2
TD(6)UD)
= 0.2 M
2
Db 19 % \(x)(xBC]\\ - mkglmz \'1.: 3“&
A M = 2.7 m
Fl = Pqir A
= B0O0O (2w % 2m) F=F +F,
= 32000 ks =156,%00w kg total normal gorce
N = @+l =1Tm
F2 = Peg A
= |_(\ooox 0.8)(®) + BOCD] (?.“*Co)
= {1%00w kg
F, = KOFIA

12408007 = (1000%0.9)h (ZW @)
h=y=Dm



10. Stop B Wil break if the rorce on it reaches 40WN.
Find the critical water depth. The \ength of the
gote perpendiadlar fo the. skelah is \Sm.

F=%hA
= 9.8\ h(1x15)
= K4S h

T My =
dokn (1) = F(2)

_ |
40 = 14.\15h (0.5 + =)

h=57m
Y: R-\- 0.5 = S.1Im  coitical \Na\'erdep\'h

. A vertical dreular gate 15 submerged in o
hquid so-that its top edge 1s flushed with the
liquid surrace, find the rafio of the total gorce
acting on the lower halg to that acting on the
upper hale.

-4 = 0575¢
3N

L Ll Ll L Ll L




12. A 30 m long dam retains Im of water
Find the fotal resuttant force acting on
the dom and the location of the cenfer
Of pressure from the bottom.

--“

F=%hA
= 9.81(4.5)(30x 10.392)
= 13,76 kN
=l
AY

30(10.392)°

12

" (30%10.392) (&S sin GO)
= L.132m

Y= "2(0.392)- 1732 = 2. 464 m

5. The isosceles triangle gate is h’mged at A and
weighs IS00N. What is the total hydrostatic
force acting on one side of the gate in kN2

: ° 2
— Sin 50 :'—x ; X = 2.6
F= §RA

= (9.9 x0.83)(3.5 + 2 (é))[_vl_"‘ | X 2.Col]
= 44.1 kN



4. Ip o friangle of height d and bose b 1s verfical 2 2 .
and submerged in liquid with s vertex a distance B(a+3d) +d

0 below the iqud surtoce , derive an expression 19 (a+ —%d)
for the depth to its center of pressure

|B(o(‘ + %qd + %dl)Jr d*

i 2
8 (a+ 35d)
®o* + 1L od ¥ 12 42 + 3
_ 3 9 © 7
2
8 (a+ 2)d)
\lP - R x e, — ‘BQ‘L + 2"‘Qd'\' gdl
e = ES_ ‘S(Q'l'%d)
N
bd _ Ga" + Bad + 24"
b =L2 Co(a+—23-d)
|
Fta(at2d)  B(a+5d)
2 d’
= (0+ =d
Yo = ( 3 )+|8(G+-2-d)



1S. Determine. the total resultant porce acting on the gate 0. Solve. using infegration method
and the locamon of the center of pressure.

F= {xhdA
1.2
I - of (3.8D(3+ ) (2)dy
g = $ = 84.7158 kN
g e B
—| \o = { ghtdn
_ F
F = KhA 1.2 ’
-am1(3+ L0D)(12x2) = [ (@8DBH) Dy
° @ @-«—.
= 84.15% kN SRl
| 3 ]
o = _L?__ I ALY = 3.3dm
T (D3 + 1.2/2)
= 0.03> m
\’p= _Y.\ + €
= 3.6+ 0.0

= 3.6 m



. Detecmine. the total resuttant porce acting on the gate 3. Gate AB is 1.Om long and 0.9 M wide.

and the locahon of the center of pressure. Colculate force F onthe gate and the
position X o tts center of pressure.

F=y%hA
F = xhA = (3.81x0.80)[(3 + 1.55in50")] (1x0.9)

= (G2)(G+ 1) (£ x3%2) - z;a.m N
= 1104 Ib s
-la [M:I SINS0°

A CO IR

1 (?-3(3)3 (09x%1.0)(3+ 1.55in50)

_ 3G = 0.015 »

| \

ratd$) (L

7 (D)0t 5 () x= 10]1 + 0.0/5
= 0.07lm = 0.55m

Ye=h+te =7+0.07 = 70N ¢t



9. An inclined , rectangular gate with woter on one side  20.An iInclined, Circular gate With water 0n one side.
Determine. the total resuttant porce. acting on the gate Defermnine. the total resultant porce acting on the gate
and the locamion of the center of pressure. and the locahon of the center of pressure.

F= 6RA F= K-F\A )
- (G2 )[B+ L (45in30)|(4x5) - (2.80[15+ L (1sinG0)] (1520
= 11,232 1b = 4.83 kN

er S e=la o TMOYGH
- 12 A‘q '\T( X | : :|

- s | —=(10) |1.5 + = (| sinGO)
(‘5%"\)(64-%_(45&!\30) 1 ) [\/%E-\J
= 0.032 v 1.933
= 0.148 m
Vo= D te

=943 m = 1.9D ™



2. Tre gate is 1.5 m wide, hinged at point A,

and rest agoinst o smooh wall o B e = = (15)36) RN
Compute the +otal force on the PR N e
con w‘e‘. o gore dueto (1.5% 3.@)(3'7(05'\\'\33.69")
b. reaction ar hinge ond ©. = 0.1498 m
%= [.%- 0.1499
= 1.5 m
2M=0
UB.1GB(1.65)- Ry (2) =0
Re = 120 kN
2F.=0
Rt Fsin©-Ry =D
Lengih ci‘: +hs gate Ran + 28.1Gdan3D.GO-180=0
d=23+12 Ran = 990.94 kN
=3Gm
© = tan ' (2/3) TF =0
= 3».69° Ray — FcosB =0
Ray = VB.\GDC083D.69= 0
F = §hA Rav = (81.6 kN
(9.31% 1.0 (>4 3-7(°s°m33.<99°)(3.cp x1.5)
= ND.1CD kN R =/(58.94) + (18\.0)

1A kN



2. Determine the total hydrostatic forees
acting 0N the 2m ® 4m qate..

A, P = J2kPa
Ow,s= 0.80

. Water
Glycenn, 5=1.2G
F /
9
. ('O.

F= PqA
Peg = 32+ (98I 08)(1) + (2.21)(1.5)
+ (9.8l x 1.2G)(d)
= 9).645 kPa

=9|. 645 (2x4)

= 723.1G kN
F = ¥hA
133.16= (9.81x1.26) h (2x4)

h=17.414

= —l;2 (Y sinG0°
(2x9)(7.4Y)

= 0.1S0Gm

C

2= 2-0.150 = .94 m

. The Tank 15 Im wide perpendicular fo the
figure. Assume atmosphenc pressure Yo be | bar
DeXermine the. Yofal pressure acting on side CO.

Air, 1S kPa abs

Gage A = 290 kPaq, abs Gmge,b
Pa = th t P’rov
290= 115+ 9.81(h)+(9.8\ x P.6x0.7)
h=2.2m

@ side CD, | bar = 100 kPa

p,= 1S~ |00 . 19
= 15 kPa 2o
p, = 9.861(2.9)
= 29.449 kPq

F = (35)(3.9)(2) L= = (20.449)(2.9)(2)
= 585 kN = 82.5 kN
F=5%5+ 82.5 = GG1.5 kN



24. The semi-circlar gate is hinged at B. 25 Determine the magpnitude of the force on e
Determine the porce. F required o hold inclined gate.
the oate n position.

Water

?‘ 0.1Ssw(P

3

‘ / 35

, , 0.9S 0.1S sinGo = 0.6S
“o° _

Pyoge reads  30,000Pa o

e N GO
F = Pg A -
P - Pc.s = \Gh
30,000~ peq = 9800(2.G5)
h=3= 8.0t Peq = ©4,0%0 Pa
- 624 (3 y08)[TWY
A 30L\)[ 2 ] F=G4,030 (05%1.5)
= 13,0 lbs = 4%, 02O N
|
€= A’ﬁ
___oa(@y M, =0
2 ) 13,03(1.5631 )= F(4)
= 0.1249 ¢} F= 5099 Ibs
b=1.69%- 0.1349

= 1.562\ ¢+



Gote B is Gt wide and weighs 20001b when ;= 2.4 (5+-2 sin52.13)(10 %)

submerged. it is hinged ot B and rest againsy a = 2009 \bs
smooth wall ot A\, Determine the. water level h G (10)°
which Will yust couse the gatre Yo open. e = |2 NS
(5t 5SinS3.0)(10%6) |
h = 0.7 ¢t
Set
. A? ot sS\NO = % ZMD =0 6.
S\ (3146 + WAG)(S - 175 ) — 2306 (5- 0.14)
2T - 2000 (%) =0
\Né\gk:l\'cﬁ\'\e.ga’te,
h=95.752 {:\'
F,= GLY(ho29nS3.15) (0% &)

= 3440 4+ 14970

G (o)
\L

" (h 55i0532.0)(10%6)
0.6

 (htd)

C SINS3.\»




0. | P fo=
I %
sl Y o
L=lom A o
F.=%hA
= 9.81(5)(4x2) F,= §hA
= 3%2.4 kN = (9.81)(10sinGo /2)(I0x 10sinGO")
o g}): = %19 kN
2
(4x2)S) = 5 (8.66) = 2.886 m
= 0.06]
y=l+e F =
=1.0G 1 m Vaec = Vaose ™ Voo
e = 20(8.06)x10- 7 (07 [60"x £<] % 10
= % Vaeco = [259m’
= 3.81[@Ax )+ (FT21)]@) K, = 9.81(125.9)
= 43).196 kN = |35 kN
ZM0= O ZN\O'-'-' 0
Fox-Fuy=0 1135()- 3679(2.3717)=0
437.196 (X) = 392.4(1.0G1) Xx= 8.57m

X=0.957Tm
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