Physics 10154 - Ex 4d

Partial credit will be given provided you show all work and are
solving parts of the problem correctly. Points will be deducted
if you don't show your work (or if some parts are incorrect)
even if you get the right answer. Clearly indicate your answer
Elgﬁ,g_g;;glg_ggﬁﬁg& and remember to include correct units and
significant fi es.

1. (30 pts) A block weighs 755 N in air and 532 N when
completely immersed in water. What is the volume and density
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2.

(40 pts) A human arm can be approximated as a uniform thin
rod with a length of 76 cm and mass 14 kg. In the figure
below, the arm makes an angle of 42° below the horizontal. At
the top left end, the arm is attached to the shoulder, and the
shoulder exerts a horizontal and vertical reaction force on
the arm. Also, the deltoid muscle attaches to the arm at a
distance 16 cm from the shoulder, making an angle of 13° above
the arm. Find (a) the tension in the deltoid muscle, (b) the
horizontal component, and (c) the vertical component of the
shoulder’s reaction force.
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3. (30 pts) A vertical pipe is open to the air at both ends. A
pump attached to the bottom of the pipe helps water move through
the pipe by providing an additional 55000 Pa of pressure. The
top of the pipe is 2.7 meters above the bottom of the pipe. The
diameter of the bottom part of the (circular cross-section) pipe
is 1.8 cm, but the pipe tapers to a diameter of 1.2 cm at the
top. How long does it take (in seconds) to fill a 3.0 gallon
container from water coming out of the top end of the pipe?
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