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ASSIGNMENT 3 (DUE Tuesday, March 1% 2011 )

PROBLEM 1 (25 points)

A piece of wood of relative density 0.651 is 76 mm square and 1.5 m long. How many kilograms

of lead (density 11.2 Mg/m® must be fastened at one end of the stick so that it will float upright
with 0.3 m out of water?

Solution Total weight of wood and lead = weight of dhsplaced wated
[651 » 150007607 + 1120007 = 1000[(0076) » 1.2+ v
from which = 0000 126 6m® and mass of lead = 11.2 » 16 = 1418 ky

PROBLEM 2 (25 points)

In the figure bellow, gate ABC is hinged at B and is 1.2 m long. Neglecting the weight of the
gate, determine the unbalanced moment due to the water acting on the gate.
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Solution: . )

P .= 9810(1.2K2.77 = 1.2) = 39 100 N, acting $2.77 = 1L.B3m
from A. .

Pac = 981N2.401 »x 1.2) = 28 200 N, acting at the center of
gravity of BC since the pressure on BC s uniform. Taking moments
about B, iclockwise plus).

Unbalanced moment = + 39 100 x 092 — 28 200 = 0.5
= + 21900 Nm

PROBLEM 3 (25 points)
Determine and locate the components of the force due to the water acting on the curved area
AB in the figure bellow, per meter of its length.

A C

Solution: NN
P, = force on vertical projection CB = pahAcs

= 9810(1)2 x 1) = 19620N acting }(2) = §mfrom C
P, = weight of water above area AB = 9810(n2%/4 x 1} = 30820 N
acting through the center of gravity of the volume of liquid. The center of gravity ofa quadrant of a circle s le
at a distance 4/3 x r/n from either mutually perpendicular radius. Thus
X, =43 x Yn=08mto the left of line BC

Note: Each force dP acts normal to the curve AB and would therefore pass through hinge C upon
extended. The total force should also pass through C. In order to confirm this statement, take moments

components about C, as follows.
EMp = —19620 x 4 + 30820 x 085 = 0 (satisfied)
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PROBLEM 4 (25 points)

In the figure bellow, the gate AB is hinged at B and is 1.2 m wide. What vertical force applied at
the center of gravity of the 20 kN gate, will keep it in equilibrium?

Foblew 4
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