Answer on the question #59764, Chemistry / General Chemistry

Question:

Being an environmentally conscious person you fill the tires of you car with air when they are
cold(10 degrees c) to a pressure of 60 Ibs/in2 even though the manufacturer of the tires says
not to fill beyond 38 Ibs/in2. You then take the car on a trip to Pittsburgh during which the
tires heat up to 75 degrees C. Assuming that the volume of the tires can't change because of
the hardness of the rubber, what is the pressure in the tires when you reach Pittsburgh?

Solution:
If we treat the air in tires as an ideal gas, we can write:

p
== t.
T = cons

This means, that with all the other equals, ratio of pressure and temperature in the system
(air in tires) is constant. Now let’s consider the two states of our system: the first when you
fill the tires and the second when you reach Pittsburgh.
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Then, the pressure of air in the tires when you reach Pittsburgh is (don’t forget to switch from

degrees to Kelvins):

1221 60 psi
= T, 1 = (75 + 27315 K) -
P=Tprp =075+ ) M0+ 273156

Answer: 74 psi, or Ibf/in2

= 74 psi
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