Question 1:

After successtully completing their mechanics midterm, a group of students head to Gatineau to have a
beer (legally) to celebrate. At the bar, they order 3 “pints”. One of the beers comes in a standard imperial
Pint glass of 20 imperial fluid ounces (568ml) (800g when filled) and the other two come in American pint
glasses of 16 US fluid ounces (473ml) (600g when filled). As is tradition in this pub, the beers must be

carried on a metre long plank (2kg), balanced in the middle. The standard imperial pint glass and one of

the American pint glasses are placed at the ends of the plank and the third pint is placed somewhere in
between.,

The problem can be simplified to the following schematic:
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(a) Draw the free body diagram.
(b) What is the reaction at the server’s hand?
(c) At what distance “a” will the plank be balanced?



Question 2:

. . moment of
After leaving the bar, the group spots a beautiful wooden sign hanging outside of the bar.’mhihe sign and
weakness, the group decides to steal the sign. After hauling this sign across town, they welg | i
find out it has a mass of 50kg. Since they are up-and-coming engineers, they plan on hanging the sig
using the familiar arrangement seen in the figure below.

500 mm




Question 3:

After waking to see the unsuccessfully mounted sign lying on the dirty floor - the

with guilt. They decide to return the sign to the bar. The bar elects to hang the si
to prevent future theft. However, the bar staff

group is overwhelmed

gn flat along the ceiling

| is struggling to find a point on the sign from which it can
be hung from a single wire and still be balanced. Since the group is so versed in en

' . gineering mechanics,
they know that this balancing point would be the centroid!

The sign can be simplified as the following shape with a uniform thickness and density:

(a) Find the location of the centroid. Use a table (as shown in class) and the coordinate system
shown for full points.
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