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Geometric properties of common cross sections:

L
y "2 AcbL Ac-.R1+ bL' ~-.R4

x -Ixx c12 -Ix~ ~4

I b Ixy .0 Ixy a 0

I 2
I
I .

bIb
2" 2"

Miscellaneous data:

Air: R = 287 Nm/kgK Water: p = 1000 kg/m3

Cp = 1005 Nm/kgK = 62.4Ibm/ft3

Cy = 716 Nm/kgK Cy = 4180 Nm/kgK

oR = of + 460 oK = °C + 273

g = 32.174 ft/sec2 1 HP = 550 ft-Ib/sec

= 9.81 rn/s2 = 745 Nm/s

See Page 7 for additional data.
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1. (a) The drawing shows a simple hydraulic jack. The hydraulic oil has a specific gravity (SG) of
0.8. Neglecting the weight of the two pistons, what force F must be applied to the handle to
support the 2000 lb( weight? The lower surfaces of the two pistons are at the same elevation.

[8]
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(HOT TO ICAI.!)

OIL. SG .0.8

(b) What is the specific gravity of the unknown fluid X? The V-tube is open to the atmosphere
(P ann = 101 kPa) and the SAE 30 motor oil has a specific gravity of 0.85.
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2. Air enters the double bend shown below through a pipe with a diameter of 10 cm. The mass
flow rate of air is 1.526 kg/sec. At the inlet to the double bend, the temperature of the air is T =
270 C and the density p = 2.85 kg/m3. The air leaves the double bend through a nozzle with a
diameter of 6 cm. The outlet flow conditions of the air leaving the nozzle are P = +30kPa (g), and
T = 100 C. The pressure gauge is used to measure the pressure at the inlet to the bend. Neglect

any pressure variation between the location of the pressure gauge and the flanges. The double
bend lies in a vertical plane.

[5] a) Determine the absolute pressure which will be shown on the pressure gauge at the inlet
to the bend for the conditions specified. Quote the result in kPa(a).

b) If the pressure at the inlet is 250 kPa(a) (Note: This is not necessarily the pressure that
you should have obtained in part (a)), detennine:

[8] i) The force in the flanged joint in the x direction. Indicate clearly whether the
joint is in tension or compression.

[7] ii) The moment about the z axis that must be applied at point A to prevent the bend
from rotating. In your analysis, neglect the weight of the pipe itself.

-(R air = 287J/kg K, P waler = 1000 kg/m3, g = 9.81 rn/s2)
[20]

Palm = 100 kPa(a)
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3. When concrete is poured into fonns, the forces on the fonns can be estimated by assuming that
the freshly poured concrete behaves as a liquid with a specific gravity of 2.4. The forms for a
long concrete wall 4 inches thick and 8 feet high are held together by bolts spaced every 2 feet,
as shown in the drawing. The bolts are right at the top and the bottom of the concrete. What is
the force in each upper bolt? In each lower bolt? State clearly whether each bolt is in tension or
compression.

[20]
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Reynolds number

h VDf = f Reynolds Number = -
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