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Chapter 12-14, Serway; ABSOLUTELY NO CHEATING!

Please write the answerson the blank space or on the back of thispaper to save
r esour ces.
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ANS FIG. P12.9

GMm
tot 2 r.
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3.

The air outside and water inside both exert atmospheric
pressure, so only the excess water pressure pgh counts
for the net force. Take a strip of hatch between depth i
and h +dh. It feels force

h 4
2.00 m 1.00 m

'
dF = PdA = pgh(2.00 m)dh

X!
ANS FIG. P14.13

The total force is Om

200 m
F= de: j pgh(2.00 m)dh
h=1.00 m

7 (200 m

F = pg(2.00 m)~-

= (1000 kg/m’)(9.80 m/sz)@{(zm m)* —(1.00 m)’ |

1.0 m

F=[294 kN (to the right)|
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(a) Since the tube is horizontal, y =y, and the gravity terms in
Bernoulli’s equation cancel, leaving

1 1
" +EPU‘2 =P +E,ov§

or
;o Z[PI _Pz) 2(1.20><103 Pa) ANS FIG. P14.47
Oy — = = ;
R p 7.00 x10% kg/m®
and
vl —v2 =343 m?/s? [1]

2

From the continuity equation, Ao, = A,v,, we find
; 2 2
A, n 240 cm
v,=|—|lyy=|—1| v = v,
A.2 r, 120 cm

=4

or

[2]

Uy

1
Substituting Equation [2] into [1] yields 153;|2 =343 mz‘/sz and 0= 0.478 m/s.

Then, Equation [2] gives v,= 4(0.478 m/s) = |1.91 m/s|.

(b) The volume flow rate is

Ap,=Ap, = () 0,= 7 (120 % 102 m)? (1.91 m/s) = [8.64x10* m’/s|
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