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1 What is the pressure at a point 18,000 ft below
the surface of the ocean?

(y = 64.0 Ib/ft’)

(A) 1,150,000 psig
(B) 250 psig

(C) 8,000 psig

(D) 258.000 psig




2 For the barometer shown in the figure, what is
the atmospheric pressure if h,, = 20 cm, p,, =
13,550 kg/m’, and p, = 0 kPa?

a

(A) 128 kPa

(B) 26.6 kPa
(C) 4.36 kPa
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3 In the figure, what is the absolute pressure (p )
in vessel A7

P

A - .L__ l
hy=3ft| - |

P, = 62.4 Ibm/ft3

Y

= 846 Ibm/ft3

(A) 15.8 psia (B) 18.4 psia
(C) 13.6 psia (D) 11.0 psia




4 Water flows through a 20-cm-diameter pipe. If
the critical Reynolds number is 2,300, what is the
maximum value of the average velocity for
which laminar flow can be assumed?
(A) 0.047 m/s
(B) 1.2 m/s
(C) 0.0092 m/s
(D) 0.75 m/s




What is the coefficient of drag for a flow of air
5 (p=1225 kgm’, w=18x%X10"° N-s/m’
over a flat plate that is 93 c¢cm long, if V., = 86
m/s?
(A) 338 X 107°
(B) 5.70 X 10~°
(C) 2.19 X 10°°
(D) 8.27 X 10?3




6 Water flows through a 17-cm-diameter horizon-
tal pipe (f = 0.017) at a rate of 0.34 m>/s. What
is the frictional head loss per meter of pipe
length?

(A) 1.3l m
(B) 1.14m
(C) 0.02m
(D) 0.78 m




). What is the pumping power required for the sys-
7 tem shown in the figure? (Neglect friction in the
pipes.)

120 m

Pump
n=0.90

Water
p = 1,000 kg/m> l
el 0 =50 m¥/s

Bl L 2T P

(A) 58,900 kW (B) 65,400 kW
(C) 82,300 kW (D) 53,000 kW




8 What is the Mach number of a fluid stream flow-
ing at a velocity of 370 ft/sec? (c = 1,080 ft/sec)
(A) 0.66 (B) 2.92
(C) 0.34 (D) 3.4




. For steady flow of a compressible fluid in the
expander shown in the figure, what is the density
at the exit section (p,)?

l

10 cm—>|

!

Py =200 kg/m3
V) =20 m/s

(A) 190 kg/m*
(B) 62 kg/m’

(C) 642 kg/m’
(D) 127 kg/m’




A

m=1.60 kg/sec — 2.4 cm

p = 1,000 kg/m* Y

Water flows into the tee shown.

- What is the average velocity of the water entering
10 the tee?
(A) 4.63m/s
(B) 3.95m/s
(C) 3.54m/s
(D) 0.35m/s

1 1 - What is the magnitude of the force (F) required to
keep the tee stationary?
(A) 5.66 N
(B) 221N
(C) 632N
(D) 741N



12

If 16 kg/s of water, traveling at 67 m/s, enters the
impulse turbine shown in the figure, which has a
26-cm diameter and a blade angle a of 120°,
what is the maximum power that can be gener-

ated?
e
— v\
Vi 1 ==
7

(A) 134W
(B) 402 W
(C) 26.93 kW

(D) 8.98 kW




13 What is the volumetric flow rate (Q) of water (y
= 9,810 N/m?) for the venturi flow meter shown
in the figure?

p1=600kPa  p>=430kPa

(A) 0.232 m’/s (B) 0.248 m'/s
(C) 0.733 m’/s (D) 0.467 m’/s



Solutions

1 C From equation 11.15: pg = vh

Ibf

- (64.0 F)(IS,OOO ﬁ)(

= 8,000 Ibf/in® or psig

2 B From equation 11.25:

Patm — Pv = pmghm
Then

Patm = Pm&hm

ﬂ2
144 in?

- (13,550 %)(9.81 :"—2)(0.20 )

kPa

N
X
(25 e

= 26.6 kPa

|

3 A From equation 11.23:

P1 = Pam T Pm&hm — p18M

Then

) Prihn = (846 %”%)(32.2 ;f})(s in)

| —__Ibf ( fi

Ibm-ft
322 'S“—z
= 2.45 Ibf/in®

Also,

Piihi (62.4 %—‘}’)(32.2 Sﬁz)(s ft)

» Ibf ( ft2
;32'2 lbrsnf-ﬁ 144 in*
= 1.30 Ibf/in?
SO
Ibf Ibf -

in

15.85 Ibf/in® or psia

1,728 in?

|

=147 +245—5-130—
in2 2

4 ¢ From equation 11.56:

pVD
Re = w
or
_ Re
Vv = pD

ﬁ; X 10~ N—'j)(2,300) kg'm
m SZ
(1,000 ﬁ%)(o.zo m) ( N )

= 0.0092 m/s



5 A From equation 11.82:

Cp= 1‘3035 (10* <Re, < 5 X 10°)
Re,‘j

or

0}'103,}7 (10° < Re, < 10%)
€L

CD=

The Reynolds number for this flow is given by
equation 11.81:

pVal
I

(1 225 5%)(86 m)(0.93 m)
m S

N (1.8 X 10‘5%)

= 5443 % 10°

Re,, i

Therefore the second equation for the coefficient
of drag is used:

0.031

_ 0.031
(5.443 X 1097

=3381 %1073

: A4 e
B From equation 11.66: hf=f(—b—)<£)

Find the average velocity through the pipe as
follows:

v=£
% 3

oas e
S

= (0.17 m)?
™%
14.98 m/s

2
!14.98ﬂ!
S

m
21981 —

Then,

Il m
= (0'017)[0.17 m]

=1.14m

7 B Use the Bernoulli equation:

) IR 7 pa ¥y
LA PN e IR T4

In this case, p; = p, and 171 = Vz, SO

hm=22 e |
= 120m

The pumping power is then given by the equation

W= pghQ
- kg m m’
(1,000 % )(9.81 : )(120 m)(SO . )

N kW
X kg'm N-m
3 1,000 ==

= 58,860 kW

But this is the power required to pump the water.
The pump will need somewhat more power to
account for its irreversibilities:

ns i’
u.,supplied
p W
Wsu ied =
pplied n
_ 58,860 kW
0.90

= 65,400 kW



8 C From equation 11.2: 12 C The maximum power that can be generated by

=l
[
PN

the impulse turbine shown in the figure is given

I 0= n = %f—z by equation 11.91:
M=— p
¢ kg | v,2|
1.60 = ! -
o B s _ 0,024 m)’ Wonax = € ( 4 )(1 cos a)
_ 370 ¢ 1,0001;133 4
1,080 i VAl
! S 3 — l s
= 160X 1078 =452 % 107 nr m( 4 )( cos @)
= 0.343 o
1.60 X 1073 -
V=452 x10°m s 67% )
ygm —(16—53) |01 = cost120%))
D From the principle of mass conservation, s
equation 11.43 gives:
. . 11 A 2F = (V)i — (7V)ou
p1Ad V= prAaV N kW

or

_ e

P2 = A2V2
m0.10m)* \ /5o M
kg 4 S
= (200 3) m0.15m)* || 14 ™
4 S

= 127 kg/m®

This equation can be separated into its horizontal
and vertical components:

ZFx = ('hvx)in = (MV)our
and
ZFAV = (’hvy)in - (mvy)out

Both the horizontal component of the outlet
velocity, (V,)ou and the vertical component of the
inlet velocity, (V,)in, are zero. Also, because the
tee is symmetrical and both outlet ports have the
same diameter, the momentum leaving each port
will be of equal magnitude and opposite direc-
tion. Therefore:

2F,=0
and

SF,=(mV),=F

- kg m\/ N
F (1.60 . )(3.54 S) T 2m)
S

= 5.66 N

ko Nt
_%zﬁ 1.000 N-m
S

= 26.93 kW

13 A The volumetric flow rate through a venturi

flow meter is given by equation 11.108:

ST T 2[(& ,)_.v_z .
b V= ay v ly T (v”)]

(0.83)(0.015 m?)

| (0015 m?)\?
0.102 m?

1,000 1,000
fom m) (600 kPa) m’ @0kpa) \[ _—_ m’
T og0 N - 9,810 X kpa
m m°

=0.232 m%/s



