r% 14 If P is a force and x a length, what are '(

the dimensions (in the FLT system) of (a) dP/
dx, (b) d3P/¢x3, and ‘(c) P dx?

(w) 9L 2 E = g2
adx L =

L5

1.5 If p is a pressure, V a velocity, and p a fluid density,
what are the dimensions (in the MLT system) of (a) p/p, (b)
pVp, and (¢) p/pV*?

. ML._'T-Z . 2 -2,
(a) -:E" == /-3 = L T

2,73 __ -
(b) pVp= &L“‘T‘)(LT“’)(M[’)ﬁ mMILTT

’P ’ /\7'[’/7‘”2 . o101 | |
(¢) —— = = M°L°T dimensionlpss )
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1.9 According to information found in an old hydrauiics
book, the energy loss per unit weight of fluid flowing through
a nozzle connected to a hose can be estimated by the formula

h = (0.04 to 0.09%(D/d)*V*/2g

where & is the energy loss per unit weight, D the hose diameter,
d the nozzle tip diameter, V the fluid velocity in the hose, and
g the acceleration of gravity. Do you think this equation is valid
in any system of units? Explain.

K= (004 0.?)7‘) /_g)‘fzga
[ oo oo [ ET
[/- ] = [0'0‘* o 0,07] [L]

Since each Lerm 1 The ezua,zl/o'h must have The
Same  dimensions, The Constant ferm (0.04% + 0.09) must
be o/ mensionless . 77»1&(5/ The fgdﬂ,éﬂp}/ /5 a Geneval

bamogeneoas efamé/o}, That s Valid i any SYstesm
ayﬁ &IHI-+_5. Yes,

1. /0

1.10  The pressure difference, Ap, across a . .::owsit)rf‘(FL'zT), p the blood density (ML), D'

" partial blockage in an artery (called a stenosis) is the artery diameter, A, the area of the unob-
approximated by the equation structed artery. and A, the area of the stenosis.
% A, 2 Determine the dimensions of the constants K,

A = K. D + K, (Z - 1) pV: and K. Would this equation be valid in any sys-

) ) . tem of units?
where V is the blood velocity, x the blood vis-

1p= kA /(u[ﬁ?”']zﬁvz )
= i J XN ) it T2
(e = I ) Do) « [k [Fe]
Since each term must have fhe same (f/’menszbﬂsJ
K, and K, are dimensionless. Thus, the equation

/S a ?eneml hcnwyeﬁeoas %uaﬁ'o« That would be
valicd 1n any Consistent system of units. Yes.
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The information on a can of pop indicates that the can

. contains 355 mL. The mass of a full can of pop is 0.369 kg
while an empty can weighs 0.153 N. Determine the specific
weight, density, and specific gravity of the pop and compare
your results with the corresponding values for water at 20 °C.
Express your results in SI units.

Weight af 76/”12:‘/' | (r)
Volume of +lucd

tota! weight = massx g = @.BAfﬂég)/?tf/;”f): Tl N
Wf/jﬁ/ of can= 6. /53N ] y
Volyme of f/m'ﬂ’ = [355)(/0"?1)//0'3—?-_"-— )-‘— TS5 X[ m @

77114.5/ From E‘j (1)
2l2NMN — 0.]53N v,
' éZ 77 /0 ;5

J= T3

—

F5hE X 10 " m
y 7770 ’A/'.a N 52 44
/0: -?}" - ? i g Q?é o ¥ :77 /ma
62—
42 |
S6= _ﬁ. = 796 m3 Qﬂé_

Hypo @ #°C /600 %

For W{céﬁr L 20°C fgﬁg 7;J/e RB.2 a /4/:/3&4/,3( B)
= ?78 "/"‘{ : = éé . - 7
Sy0” T S la s 76205 5 Sh=0978z
/71— 6&%}04//5&// o/ 73ese Vﬂ/m?.f 95/ /uzl—e;f iTh Those
for The pop Shows That The specitis weight,

6/5/15/:7"'7/ GuAd J/Dec/}gc' jrm/b‘y oF 7716 /oa,o are all
Slightly Jower 7han The corresponding values For water.
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142 The viscosity of a soft drink was determined by using
a capillary tube viscometer similar to that shown in Fig. P1.41
and Video V1.3. For this device the kinematic viscosity, v, is
directly proportional to the time, ¢, that it takes for a given
amount of liquid to flow through a small capillary tube. That

" is, v = K1. The following data were obtained from regular pop
and diet pop. The corresponding measured specific gravities
are also given. Based on these data, by what percent is the
absolute viscosity, u, of regular pop greater than that of diet

pop?

Regular pop Diet pop
1(s) 377.8 300.3
SG 1.044 1003

% qreater =

ey ~ et x1ob = /éuk" )

- —_— X loo
Mdiet Sdiet

S/nfe v:/l/o) W,:‘ki} ﬂllﬂl /0: Ksél)/oyzﬁ ﬂqoc
KV/~0)!"c_{«y

0; 7reate t"’ ;
/b grester (V0 )dit

%x lod

_ | (£ 35>f93 _ (| x oo
(£ x S&ldiet

= (37785)0““') _ (| x l}o%o,
((300.35)(1.003) [
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1.5 7 A25-mm-diameter shaft is pulled through
a cylindrical bearing as shown in Fig. P1.57. The
lubricant that fills the 0.3-mm gap between the
shaft and bearing is an oil having a kinematic
viscosity of 8.0 x 10~*m?/s and a specific gravity
of 0.91. Determine the force P required to pull
the shaft at a velocity of 3 m/s. Assume the ve-
locity distribution in the gap is linear.

Bearing Lubricant

gl' - 0.5 m |
FIGURE P1.57

Z F:‘ =p = = = =
Thus
© P=TA
where A=rmD = /ﬁha/f /c’ngfh " bfa‘r/'ng) = 77'01
and (velocity of shaft) v
T‘/‘ ( Gap widtn) —/‘1:-
So ﬁui

p-(# £ )roL)
Since. p=Vp = HIENL,, o4 ),

P- (502002 a2 16° 22)/32)f1)(0,025m)(0.50)

(0.0003m )

= 8L N
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1.72 Carbon dioxide at 30 °C and 300 kPa absolute pressure
expands isothermally to an absolute pressure of 165 kPa. Deter-
mine the final density of the gas.

+ -

For Jssothermal expansion /-5— =

constant so That

i) - Where L~ initial state and
/o‘. % -t~ Linal state.

Thus,

/7

4/50) 3

4
"7'?/’1.'

.- -+ 300x/a*—-/-y
°x It =

KT (183. 1% )[/30’(+.173)/<j

les £A £A
/?C " 200 4é/°a. \/5 L/

—

- 293 %4
/;”3

= 524 %2

3
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1.84  As shown in Video V1.5, surface tension forces
can be strong enough to allow a double-edge steel razor

blade to “float” on water, but a single-edge blade will sink. ,
Assume that the surface tension forces act at an angle 9 rel- Surface tension

ative to the water surface as shown in Fig. P184. (a) The force
mass of the double-edge blade is 0.64 X 107°kg, and the
total length of its sides is 206 mm. Determine the value of
6 required to maintain equilibrium between the blade weight ;
and the resultant surface tension force. (b) The mass of the ® FIGURE P1.34
single-edge blade is 2.61 X 107°kg, and the total length of

its sides is 154 mm. Explain why this blade sinks. Support

your answer with the necessary calculations.

(a) Z F =0

V€¥+ICal ‘
% = Tsinb

wheve D) = rm X9 and T= T x Jengm of sides
blade )

o (oL xw"%;) (4.9 m«,{sz.)= (7_34 X)D'Z%WO. 206 m) sinb
ji‘ne. = OLHE
b=245°

(b) For Single- edge blade
2= g™ F

H

(2.61 x10% kg) (7.8] M/s")

= 0.0Z5L N

and
T sine = [O‘"x lengh of é/aJe) Sin &

(7.34 %107 M)y ) (0.15% ) 5in B
= 0.0113 5/}19
Th order for blade +o "Llpat’ 9 < Tsimoe.

Sihce maximum Value fov sn6 15 \/ T+ Lollows
that W >Tsime and single-edge blade will sink,
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