Hills and Dips – Solutions
1. v points to the right, acceleration points down (toward center of circle)

2. The car accelerates down, toward the center of the circle.  This is centripetal acceleration.

3. Weight must be bigger than normal force because the object accelerates downward.
4. Fc = 5900 N

5. 
mg = 11772 N


net F = Fnormal – mg


-5914N = Fnormal – 11772N


Fnormal = 5858 N = 5900 N

6. 4.93 m/s2, downward

7. If Fnormal = 0, then the only force on the car = weight, which must equal the centripetal force.

Set mg = mv2/r, and v = 15.7 m/s

8. Normal force would equal zero, and gravity would provide all the force.  The car would leave the ground, and fly as a projectile.
9. v points to the right, and acceleration points upwards.

10. Acceleration is up, because that is towards the center of curvature.

11. Net force is upwards, so normal force must exceed weight.
12. ac = 10.6 m/s2.  Fc = 12,697 = 12,700 N

13. 
net F = Fnormal – mg


12697N = Fnormal – 11772N


Fnormal = 24469N

14. m = 55.0 kg   Fnet= ma = 582N, up

Fnormal = 1120 N

15. The seat is pushing up on him with a greater force than his weight. The seat needs to provide enough force to counteract gravity, and have enough extra force to provide the upward centripetal acceleration.
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Weight = 11,800 N








FN =24,500 N 











