Review Set (For Energy)

1). A 45 Kg box is on a rope with a tension of 390 N upwards.  Since this is less than the weight, the box accelerates downward.  It starts at rest, and goes down 14 m before striking the ground.

A) What is the acceleration of the box?

B) What is the work the rope does on the box?

C) What is speed of the box just before it hits the ground?

2). A 1250 Kg car has an engine that puts out 45 hp.  In what time can it accelerate from rest to 27 m/s and climb a 37 m tall hill at the same time if the drivetrain of the car is 69% efficient?

3) An engine is 12% efficient.  In what time will it consume 12700 J of energy if it puts out 1.2 hp?

4) If your body is 7.4% efficient and weighs 710 N, in what time can you climb a 1200 m tall hill if you consume energy at a rate of 1450 W?  

5) A force of 250 N acts for 37 m on a 50. Kg object initially travelling 13 m/s.

A) What is the change in kinetic energy of the object assuming it loses no energy to friction?

B) What is the final velocity of the object?

C) What is the velocity if the object loses 75% of its energy?

6.  A biker (Total mass 92 Kg)  coasts down a grade at a constant velocity, losing 12.5 m of elevation in 32 seconds and over 150 linear meters.  (Air friction prevents acceleration)  

A) What was the rate at which they lost potential energy?

B) What was the force of air friction preventing the acceleration?

C) What must be the power output of the biker to go up the hill at the same speed they coasted down?

