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PH 235 Car Nose-Down when braking.

Name ___________________  Box # _______

Take an 1100-kg automobile to be travelling along and then applying the brakes







   acceleration




velocity


The (crude, exaggerated) sketch

is meant to show wheels 




                     cm

and springs



springs




Take the cm to be midway between the wheels, and say the

wheels are 4.0 m apart. Let the cm be 0.8 m off the ground. We will conservatively take the static friction coefficient between the tire and the road to be (s = 0.5 (maybe it has been raining).

a) Draw in all the forces exerted on 

the car by the ground. Label the 

normal and frictional forces as 

Nf, Nr, Ff, and Fr (for front and rear).

b) Assume the car is in rotational equilibrium (it has nosed down, and its down-angle is constant because it has a constant linear deceleration), and that it has reached a maximum deceleration due to the tires not slipping on the road. Employ the standard friction model Ff = ( Fn and solve for the car's deceleration in m/s2 

(over for part c)

c) Now sum the torques (moments) about the car's cm, and determine the frictional force on the car's front tires and also on its rear tires. [ The point here is partly to explain why disc brakes are often placed on the front wheels, while drum brakes (cheaper, but not as powerful) are fitted on the rears. ]

