     Name _________________________________________________________________________________ Period______

Force Problems – Answer on another sheet of paper - DRAW A PICTURE!

F = ma
F = mg
g = 10 m/s2
N = kgm/s2

1. What is the mass of a dog that weighs 75-N?

2. An astronaut with all her equipment has a mass of 95-kg.  
a. How much will she weigh on the Earth? 
b. How much will she weigh on the moon where acceleration to gravity is 1.67-m/s2.  

3. An object with a mass of 15-kg is observed to accelerate at 3m/s2. What is the net force on the object?

4. A net force of 200-N acts an object with a mass of 40-kg on.  What is the acceleration of the object?

5. An object is observed to accelerate at 14 m/s2 while under the influence of 270-N net force.  What is the object’s mass?

6. A net force of 150-N acts upon an object with a mass of 25-kg for a time period of 4 seconds. What is the acceleration acting on the object?

a. If the initial velocity of the object is 13-m/s, what is the final velocity?

b. What is the distance traveled of the 25-kg object?

7. An object with a mass of 9-kg is observed to have an initial velocity of 3 m/s.  Twelve seconds later its velocity is 24 m/s. What is the acceleration acting on the object?

a. What must be the force acting on the object during that time?

b. If the 9-kg object initial position is 15-m from the reference point, what will be its final position?

8. A 95-N force acts upon an object.  It is initially at rest and is observed to travels distance of 400-m in 6-seconds.  What is the acceleration acting on the object?

a. What is the mass of the object?

b. What is the final velocity of the 95-N object?

9. A parachutist is falling under the influence of Earth’s gravity.  His mass is 100-kg.

a. Neglecting air resistance, what will be his acceleration?

b. What, therefore, is the net force acting on the parachutist (still neglecting air resistance)?

c. Now he opens the parachute, which provides an additional force of 400-N in the opposite direction of gravity.  What is the net force acting on the parachutist?

d. With his parachute now open, what will the acceleration be?

e. Repeat # 9 for a parachutist with a mass of 150-kg.  Will his acceleration for part d be more, less or the same?  Explain. 

10. A sled is being pulled along a horizontal road at constant speed by means of a rope that makes a 25o with the horizontal.  If the friction between the sled and the snow is 84-N, how much is the forward pull?

a. How much is the tension on the rope?

11. A sign is supported as shown; the tension in the rope is 350-N.  How much does the sign weigh if the angle between the rope and the wall is 40o?

12. A 20-kg pile of books is resting on a plank tilted so that it makes an angle of 20o with the ground.  How much force do the books exert against the plank?

13. A force of 20-N is needed to push a wagon up a frictionless 35o slope.  How much does the wagon weigh?

Circular MotionTorque (Fr – Units – Nm)

1.  A force of 15 N is applied to tangentially to a tire that has a radius of 0.5 m.  What torque is applied?

2.  Dr. E was trying to loosen a stuck nut on his refrigerator.  He was using a 0.35 meter wrench and applying 38 N of force.  How much torque is he applying?  

3.  If you can only apply 35 N of force, how long must the wrench be to remove the nut with 35 Nm of torque?

4.  Two squirrels are sitting on broken branch that was balanced over a log before they sat down.  The fat squirrel weighs 11 N and is sitting 1.2 meter from the log.  How much torque is this squirrel applying to the branch?

5.  The skinny squirrel weighs 6.7 N.  How much torque must she apply to make the branch balance?  How far from the log must she sit?

Centripetal force (F = ma = mv2/r)

1.  Identical triplets (m = 25 kg) are sitting on a merry-go-round.  One is at the center, the second is 1 meter from the center and the third is sitting on the outside which is 2 meters from the center.  If the merry-go-round takes 5 seconds to go around, how much is centripetal force on each child?

2.  A rock in a sling goes around 78 times in a minute.  What is its centripetal force if it is 30 cm in diameter and has a mass of 0.5 kg?

3.  A car is going around a curve at 27 m/s.  If the radius of the curve is 50 m and the car has a mass of 1000 kg, what is the centripetal force on the car?

4. A stopper tied to the end of a string is swung in a horizontal circle.  If the mass of the stopper is 13.0 g, and the string is 93.0 cm, and the stopper revolves at a constant speed 10 times in 11.8 s, what is the tensional force on the string?

a. What would happen to the tension on the string if the mass was doubled and all other quantities stayed the same?

       b. What would happen to the tension on the string if the period was doubled and all other quantities stayed the same?

5. A rock of mass 4.0*102 g is tied to one end of a string that is 2.0 m in length and swung around in a circle whose plane is parallel to the ground. a. If the string can withstand a maximum tension of 4.5 N before breaking, at what speed is the rock traveling just as the string breaks?
Kepler's Laws 

1. What is Kepler’s 1st Law?  Draw it.

2.  What is Kepler’s 2nd Law? Draw it.

3.  What is Kepler’s 3rd Law?  
Universal Law of Gravitation  

ma = F =  - G m1 M2      G =  6.674×10−11 (N m2)

                           r2                                            kg2

1.

Compute your mass (in kilograms) by dividing your weight (in pounds) by 2.2.

a. The mass of the earth is 5.98x1024 kg and the radius of the earth is 6.38x106 m. Use the Law of Universal Gravitation to calculate the gravitational force of attraction between you and the earth.

2. The mass of the moon is 7.35x1022kg and the radius of the moon is 1.74x106m. Compute the weight of a 10 kg object on the moon.

a. Calculate the acceleration due to gravity of the object (on the moon).

3. What is the acceleration of gravity 2250 km above the Earth’s surface?

    a. What is the speed of the satellite (remember Earth’s radius is 6.38x106 m)?
  Newton Rules








