Group HW Problems:
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2.2 Blood pressure is usually given as a ratio of the
maximum pressure (systolic pressure) to the minimum
pressure (diastolic pressure). As shown in Video V2.1, such
pressures are commonly measured with a mercury mano-
meter. A typical value for this ratio for a human would be
120470, where the pressures are in mm Hg. (a) What would
these pressures be in pascals? (b) If your car lire was
inflated to 120 mm Hg, would it be suflicient for normal

driving?
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2.5 Bourdon gages (see Video V2.2 and Fig. 2.13) are
commonly used to measure pressure. When such a gage is
attached to the closed water tank of Fig. P2.5 the gage reads
5 psi. What is the absolute air pressure in the tank? Assume
standard atmospheric pressure of 14.7 psi.
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The basic elements of a hydraulic press are shown in 1
l-lg P2.12. The plunger has an area of | in.% and a force, F. S
can be applied to the plunger through a lever mechanism having
a met.hdmcai advantage of 8 to 1. If the large piston has an area
of 150 in.2, what load, F,, can be raised by a force of 30 Ib
applied to the lever? Neglect the hydrostatic pressure variation.
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2.2 A closed cylindrical tank filled with water has a hem-
ispherical dome and is connected to an inverted piping system
as shown in Fig. P2.25. The liquid in the top part of the piping
system has a specific gravity of 0.8, and the remaining parts of
the system are filled with water. If the pressure gage reading at
A is 60 kPa, determine: (a) the pressure in pipe B, and (b) the
pressure head, in millimeters of mercury, at the top of the dome
(point C).
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2.26 A U-tube manometer contains oil, mer-
cury, and water as shown in Fig. P2.2£. For the
column heights indicated what is the pressure dif-
ferential between pipes A and B?
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Ocean surface

2.38  An airfilled, hemispherical shell is at-
tached to the ocean floor at a depth of 10 m as,
shown in Fig. P2.3#. A mercury barometer lo-
cated inside the shell reads 765 mm Hg, and a
mercury U-tube manometer designed to give the
outside water pressure indicates a differential
reading of 735 mm Hg as illustrated. Based on
these data what is the atmospheric pressure at the
ocean surface?
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2.41 A 6-in--diameter piston is located within a cylinder '
which is connected to a §-in.-diameter inclined-tube manometer
as shown in Fig. P2.41. The fluid in the cylinder and the ma-
nometer is oil (specific weight = 59 Ib/ft®). When a weight W’

is placed on the top of the cylinder the fluid level in the ma-
nometer tube rises from point (1) to (2). How heavy is the -
weight? Assume that the change in position of the piston is
negligible.
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2.4¢  Determine the change in the elevation WL
of the mercury in the left leg of the manometer
of Fig. P2.4€ as a result of an increase in pressure
" ‘of 5 psi in pipe A while the pressure in pipe B Area=A; -
remains constant.

in.
diameter

FIGURE P2.46
For the inidial Ce)n,‘}g‘um&éﬂ i

’P 'f‘a’[.{o{;z) a“ﬁ? "anga)-a;;!(-,;l{):% (1)

Where all lengts are in £t. bhen A Increases +o a‘ The
left column +alls by The distance ,a, ana The right column

moves up The cfl_s}tﬂncg b as .s)muw in The ﬁjm‘e r The
;Maf Cpn/_q#mez‘m»

+Ho(’9’f¢) /a:+,25;»301.£,5;n35)—

iy (5 - & 30) £ (2)
Subtract E'Z,UJ' From Eg.11) o olbtain

-ﬁg b”#s /a,) (ﬁ.f—bsm,?o m (LsmBa) =0 (3)
Since The volume of J':suuf m.w.s?L be dms{un‘f Aa = A, b,

er /1"'”') & -‘-‘(';'-‘-‘5‘-)5

Se 7’1‘1‘71' b=‘2{"a..
Thus, E9.(3) Can be writfen 45

- tdy,, (a)- 3‘#’ (@ +¥a sin30®) + &, (4a su}35") =0

- (4%’_*'4 ) @' (ﬂﬂ‘
a = :
Bpo = By )+ (1) 24k - (aay &5){3),&@‘3){4?& )(;)

ansHd

= 0,304 £t (down)




Individual HW Problems:

2.8 The drain plug in a bathtub is designed to seal properly
when there is a 0.05 psi pressure applied to it. How deep must
the water be in the tub for the plug to seal?

+=Yh
(6.05 lf.,](l%;ﬁz) :@2‘.# ﬁ;)('a.)

— 213

S= 0. 15 =

A 0.3-m-diameter pipe is connected to a 0.02-m-

diameter pipe and both are rigidly held in place. Both pipes are
horizontal with pistons at each end. If the space between the
pistons is filled with water, what force will have to be applied
1o the larger piston to balance a force of 80 N applied to the
smaller piston? Neglect friction.
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2.1&  Onthe suction side of a pump a Bourdon
pressure gage reads 40-kPa vacuum. What is the
corresponding absolute pressure if the local at-
mospheric pressure is 100 kPa (abs)?
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2.27 A U-tube manometer is connected to a
closed tank as shown in Fig. P2.27. The air pres-
sure in the tank is 0.50 psi and the liquid in the
tank is oil (y = 54.0Ib/ft*). The pressure at point
A is 2.00 psi. Determine: (a) the depth of oil, z,
and (b) the differential reading, /1, on the ma-
nometer.

FIGURE P2.27
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Water

2.32 For the inclined-tube manometer of Fig. P2.32 the
pressure in pipe A is 0.6 psi. The fluid in both pipes A and B
is water, and the gage fluid in the manometer has a specific
gravity of 2.6. What is the pressure in pipe B corresponding to
the disferential reading shown? -

3in.

FIGURE P2.32
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2.35 The cyclindrical tank with hemispherical ends shown
in Fig. P2.35 contains a volatile liquid and its vapor. The lig-
uid density is 800 kg/m?, and its vapor density is negligible.
The pressure in the vapor is 120 kPa (abs), and the atmospheric
pressure is 101 kPa (abs). Determine: (a) the gage pressure read-
ing on the pressure gage; and (b) the height, h, of the mercury
manormeter.

m FIGURE P2.35
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2.44  The inclined differential manometer of
Fig. P2.44 contains carbon tetrachloride. Initially
the pressure differential between pipes A and B,
which contain a brine (§G = 1.1), is zero as
illustrated in the figure. It is desired that the ma-
nometer give a difterential reading of 12 1n. (mea-
sured along the inclined tube) for a pressure
differential of 0.1 psi. Determine the required
angle of inclination, 8.

FIGURE P2.44
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