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P14.59  Note: Variation of atmospheric pressure with altituds is meludad
nthis solution. Because of the small distances mvolved, this
affart s unimportant in the final answers.

(a) Consider the pressure at points & and B in part (8) of the
figure:

Using the left tube; =B +pehtp,e(l-h)
where the second term 1s due to the variation of alr pressure
with altitnde,

Using the right tube: =L+l

But Pascal's principle says that P, = 7.

Therefore, P o+pel=L +psht+ps(L-F)

or (o, = p.)h=(p, - o) L. 2iving
o5 1000750

h= L= 2.00 =|1.23
(B oo

t)  Consider part (¢) of the diagram showing the situation when
the alr flow ower the left tube equalizes the fluid levels in
the two tubss, First, apply Bemoulll’s aquation to points A
and B [yA =%, ¢, =7, and #, =0)

Thisgives: 2,400 +.07,= But 20, (O +0,0,

FIG_ P14.59

and since y, = ¥, this reduces to: E-F = %pﬂzyz 1

Now consider pointe C and D, beth at the level ofthe oll—water interfare nthe right tube,
Using the variation of pressure with depth In statie fluids, we have:

Fo=Ft+pgl+p,el and Py=F+pagH + gl
But Pascal’s principle says that B, = I,. Equating these two gives:
Bo+p,eH+pal =P+ peH+pal  or  B-Pi=(p,—pm)sl @

Substitute equation (1) for B — F, into (2) 1o obtain lapazrz =(p,— )l

oT

v= \Iﬂlw = 1‘;'2[9.30 m/s*)(0.050 0 m)(
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P15.59 (a) When the mass iz displaced a distance x from k; k4

equilibriurm, spring 1 iz stretehed adistance x, and |00 /000N
spring 2 is stretehed a distance x, 1 N |
By Newton's third law, we sxpect (a)

ki = Iy AR A |
When this 1 combined with the requirement that j,“ j:“ il "

AAATAAA

%= %+, ®
Fliz. P15.59
%y
we find =
e |
. o I L
The foree on aither spring s given by E= FAE, =ma
wheare &t 15 the arceleration of the mass m,
This 15 m the form szq),x:ma
, o
and T: zj'[ ||£= 2:,'[ |IM
Vg Rk

(b1 Inthis case sach spring is distortad by the distance x which the mass is displaced. Thersfors,
the restoring foree 1s

Fe=—(l+k)x  and  ky=h+k

20 that I'=|2m ||. "
V(7 +E, )
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