A car with a load equal to 1/4 the total mass of the empty car has its center of gravity halfway between the front and rear axles. The drive wheels (rear) start slipping when the car is driven up a 20-degree incline. How far back must the load be shifted for the car to get up a 25-degree slope? (The distance between the axles is 10 ft.) 

Let the mass of the car be m and the load be m/4

On the front wheels no tangential force will act.

Normal reactions are Nf and Nr as in the fig. 

For equilibrium taking torque about the mid point of FR gives

Nf d/2 - Nr d/2 = 0 and forces is normal direction we get 

Nf + Nr - (5/4)mg cos200 =0 solving the two we get 

Nf = (5/8)mg cos200
Therefore the friction force on the rear wheel is 

F =  Nf =  (5/8)mg cos200
This force is balancing the component of weight of the car and the load hence

(5/4)mg sin200 =  (5/8)mg cos200
gives  = 2 tan 200 =0.728

In the second case taking torque about mid point

Nf’ d/2 – Nr’ d/2 + (mg/4)cos250 x = 0 and 

Nf’ + Nr’ - (5/4)mg cos250 =0

Gives Nr’ = (mgcos250/8)(5 + 2x/d)

Hence for equilibrium

(5/4)mg sin250 =  (mgcos250/8)(5 + 2x/d) gives 

5sin250 =  tan 200 cos250 (5 + 2x/d)

Gives x = d/2 [1.405]

Hence it is not possible to stop sliding down by shifting the load.

Check the question.
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