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Example. Friction. Dog Sled
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Dogsledding is one of the winter adventures of Indigenous youth in 
North Saskatchewan. Observation of some dogsledding activities 
can help us to understand the role of the friction force in the 
motion along the inclined surface.
(a) A 36-kg boy on a 14-kg sled is moving down along an 8˚-inclined 
hill at a constant velocity. Find the coefficient of friction between 
the surface and the sled. Is this friction static or kinetic?
(b) The boy used dogs to get back to the top of the hill. The traction 
force of the tethered dogs is 500 N. Find the acceleration of the 
boy on the sled.
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Solution



Example. Sound Waves. Drum
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Many nations use the drum as a musical instrument. But drums are 
not just music makers, they can hold great cultural and symbolic 
meaning. Indigenous knowledge Keepers distinguish between hand 
drums and Pow Wow drums. The PowWow drums are larger than 
hand drums and usually a group of people perform on these 
drums. To learn more about one drum makers knowledge about 
hand drums visit the video on our website. The drum maker in the 
video has noticed some correlation between the physical
parameters of drums and the sound generated from them. For 
instance, he noticed that depending on how far you strike the drum 
from the edge, you get a different pitch. Also, that a change in hide 
thickness, diameter of the drum, hardness of the striker and the 
surrounding air humidity all affect the sound of the drum.
Below we will analyze the physical properties of sound generated 
by drums. Physically, a hand drum can be considered as a 
cylindrical shell, which surrounds a column of air closed from one 
end by stretched skin (Figure below).

The skin behaves as a membrane. When we strike the drum by a 
drumstick, the hide starts vibrating at the point of striking. The 
vibration travels generating waves in all directions from the point of 
struck toward the rim. The rim rebounds waves repeatedly. In other 
words, the drum surface vibrates back and forth setting up standing 
waves. The vibration of the drum surface creates alternating 
regions of higher and lower pressure in the air column.



Example. Sound Waves. Drum (cont.)
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The Pow Wow drums can be considered as a cylindrical shell 
surrounding a column of air closed from both ends. These drums 
are played by drum groups consisting of five or more singers. All 
group members strike the drum. In terms of physics, this means 
that five or more sound waves are generated on the surface of the 
drum. Analysis of the interaction of these waves requires more 
advanced mathematical apparatus and will not be carried out 
within this book.



Example. Heat Flow. Tipi
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Indigenous People once lived in tipis. A traditional tipi is a cone-
shaped dwelling, with a flap for a door, no windows, and usually 
covered by a bison skin. Indigenous People used a bonfire to heat 
their place. For safety reasons, they did not fan the bonfire when 
they slept. However, the tipis kept them warm the whole night 
even in the coldest of weather. Let us analyze, why this was 
possible. A traditional Indigenous tipi was built of about 4-mm 
bison skin with the fur intact. Indigenous people were able to keep 
the inside temperature at 18°, while the temperature outside was 
as cold as −15°. Let us calculate the rate of the heat flow through 
the circular piece of a 5-mm sick fur-covered bison skin with a 
diameter of 80 cm, assuming that the heat flows perpendicular
to the surface. The thermal conductivity of the fur-covered bison 
skin is 0.050 J/(s×m°C).

Solution
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