F - Potential Energy: (PE = mgh)

1. What is the potential energy of a 5.4 Kg shot put that is 12 m in the air? (635 J)

2. What mass of water must you elevate a distance of 500 m to get a potential energy of 3.24 x 1011 J? (6.6x107 Kg)

3. To what height must a .5 Kg baseball rise to get a potential energy of 300 J? (61 m)

4. A 65 kg hiker gains about 2030 m from the Cold Springs campground to the summit of Mt. Adams.  What is their change in potential energy?  (1294429.5  ≈ 1.3 x 106 J)

5. How high is a 25 kg mass if it possesses 6500 J of gravitational potential energy? (26.5 ≈ 27 m)

6. An elevator motor does 165 kJ (165,000 J) of work lifting an elevator 13.5 m.  What is the mass of the elevator?  (1245.89 ≈ 1250 kg)

G - Kinetic Energy: (KE = 1/2mv2)

7. What is the kinetic energy of a .545 Kg baseball going 38 m/s? (393.5 J)

8. What speed must a 5 Kg hammer have to have a kinetic energy of 500 J? (14 m/s)

9. A speeding bullet with a speed of 582 m/s has a kinetic energy of 34,000 J.  What is its mass? (.201 Kg)

10. What is the kinetic energy of a .895 kg ball going 2.7 m/s?  (3.26 ≈ 3.3 J)

11. A 145 g baseball must go how fast to have a kinetic energy of 120 J?  (40.68 ≈ 41 m/s – that’s 91 mph)

12. A hammer has 15 J of kinetic energy when it is going 7.0 m/s.  What is its mass?  (0.6122 ≈ 0.61 kg)

H – Force in Springs: (F = kx) (optional)
13. What is the spring constant of a spring (in N/m) if it takes 60. N of force to increase its length by 15 cm?  (400 ≈ 4.0E2 N/m)

14. What force would stretch a 31 N/m spring 1.4 m?  (43.4 ≈ 43 N)

I – Energy in Springs: (PE = 1/2kx2) (optional)
15. What is the energy stored in a 154 N/m spring that is compressed 13.5 cm?  (1.403 ≈ 1.4 J)

16. How much do you have to stretch a 262 N/m spring to store 94.6 J of energy?      (0.8497 ≈ 0.850 m)

17. A spring must store 0.380 J of energy being compressed only 8.5 mm (1 mm = 1x10-3 m).  What is its spring constant?(10,519 ≈ 11,000 N/m)

18. How much work is released if a 45 N/m spring is stretched from a stretch distance of 1.3 m to 1.8 m?  (34.875 ≈ 35 J)

J – Energy and Power:

19. What is the average power output of an amusement park ride that speeds up a 503 kg car from rest to 13 m/s in 2.7 seconds?(15742 ≈ 16,000 W)

20. A 1250 kg car with a 34,000 W motor can speed up from rest to 27.2 m/s in what time? (13.6 s)

21. A 72 kg student runs up a 5.2 m tall stairs in 3.8 seconds.  What is their power output? (966 W)

22. A 740 W winch can lift a 4500 kg truck 7.3 m in that time? (435 s)

So you think you’re so d@%$ smart:

23. What energy does it take to speed a 6.0 kg object up from 4.0 m/s to 5.0 m/s?  (27 J)

24. A 1240 kg car going 12.0 m/s accelerates at 3.50 m/s/s for 80.0 m.  What is its change in kinetic energy? (347200 ≈ 347 kJ)

25. What is the average power output if you accelerate a 6.0 kg object from 4.0 m/s to 7.0 m/s over a vertical distance of 10. m? (378 W)
