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Thus, 

௥௘௖௢௥ௗ௘௥ܧ  ൌ ܵ஻ି஺ሺ ଵܶ െ ଶܶሻ            (9) 

for any values of ∆ ଶܶ. 

 

Q.5  Friction coefficient of rubber on dry asphalt is 0.85.  

(a) Determine the maximum possible acceleration of an electrical car with 1,500 kg. Use 

gravitational acceleration of 10 m/s2.                                                                                            (5) 

(b) If the motor power is 100 hp and there is no energy loss to the environment, determine the 

maximum speed if the car accelerates from still position at the constant maximum acceleration 

calculated in (a). Determine the time required to achieve the maximum speed.       (10) 

(c) In order to achieve higher speed, the car acceleration must be smaller. Determine the 

maximum speed as the function of time required to achieve the maximum speed if the car 

accelerates from still position at a constant acceleration.             (5) 

Solution 

Maximum friction, 
݂ ൌ ߤܰ ൌ 1,500 ൈ 10 ൈ 0.85 ൌ 12,750 N                    (1) 

Maximum acceleration, 

݂ ൌ ݉ܽ                               (2) 

ܽ ൌ
ଵଶ,଻ହ଴

ଵ,ହ଴଴
ൌ 8.5 m/s2                                     (3) 

Maximum velocity at maximum acceleration, 

ܲ ൌ  (4)                                        ݒܨ

ݒ ൌ
ଵ଴଴ൈ଻ସ଺

ଵଶ,଻ହ଴
ൌ 5.85 m/s                              (5) 

The time required to achieve the maximum speed, 

ݒ ൌ ݑ ൅  (6)          ݐܽ

5.85 ൌ 0 ൅  (7)              ݐ8.5

ݐ ൌ 0.69 s                   (8) 

Maximum velocity as the function of constant acceleration which is less than 8.5 m/s2, 

ܲ ൌ ݒܨ ൌ ݒܽ݉ ൌ
௠௩మ

௧
                            (9) 

100 ൈ 746 ൌ
ଵହ଴଴௩మ

௧
           (10) 

ݒ ൌ  (11)                 ݐ√7.05

 

 


