1. Calculate your mass in English units. What would your weight be if you were circling the earth at an altitude of 300 kilometers. ( My weight is 200 lbs)

- 1 lb = 32.17 slugs

- 200 lbs X 32.17 slugs = 20,032.17 slugs

· Fgrav = (6.67 X 10^ -11 N m2/kg) (5.979 X 10^24 kg) (98.77 kg)

  -------------------------------------------------------------------

                                  (3 X 10^ 6)^2

answer is : 437.6600762 N




· Solution:  Fgrav = (6.67 X 10^ -11 N m2/kg^2) (5.98 X 10^24 kg) (90.8 kg)

  -------------------------------------------------------------------                         = 812 N

                                  ((6.38+0.3) X 10^ 6)^2  m^2

               answer : Fg = 182.5 lb (812 N = 82.9 kg ) 

6.38x10^6  m  -  the radius of the Earth, 0.3x10^6 m -  300 kilometers

200 lbs=200x0.454=90.8 kg

2. A 12 kg brick is suspended on a string 15 meters above the ground.

a. What is the weight of the brick in Newton and pounds

· w = mg

·     = 12 kg X 9.8 m/s^2

·     = 117.6 kgm/s^2

·     = 117.6 N or 26.46 lbs

·    1 N = .225 lb

· OK   w = 117.6 N or 26.46 lbs

b. What is the brick’s potential energy?

· PE = mgh

·       = 117.6 kgm/s^2 X 15 m

·       = 1764kgm^2/s^2

·       = 1764 J

    Ok    PE = 1760 J

c. What would the brick’s weight be on Europa where the local gravity is 1.2 m/s^2?

· w = mg

·     = 12 kg X 1.2 m/s^2

·     = 14.4 kgm/s^2

·     = 14.4 N or 3.24 lb

    OK   w = 14 N  or 3.2 lb

d. If the string were cut how long would it take to hit the ground?

· h       =  ½ (9.8 m/s^2)t^2

· 15m  = 1/2(9.8m/s^2)t^2

· 15m/4.9m/s^2 = t^2

· 1.75 s = t 

   OK    t = 1.8  s

e. What will the brick’s velocity be as it hits the ground.

· v = at

·    = 9.8m/s^2 (1.75s)

·    = 17.15 m/s

    OK   v = 17 m/s

f. What is the brick’s kinetic energy just before it hit the ground?

· KE = 1/2 mv^2

·       = ½ (12 kg) (17.15 m/s) ^2

·       = ½ (12 kg ) (294.1225 m^2/s^2)

·       = 6 kg (294.1225 m^2/s^2)

·       = 1764.74 kgm^2/s^2

·       = 1764.74 J

OK    KE =1760 J

g. The brick comes to a stop 0.001 seconds after it hits the ground. What is its impulse?

· F = /\(mv)/ /\t

·    = (12 kg) (17.15 m/s)/ .001 s

·    =205.8 kgm/s / .001 s

·      = 205,800 N

·  /\ (mv)         =    F /\ t

· 205.8 kgm/s = 205.8 kg/s

· 205.8 N        = 205.8 N

Solution:  pulse of the force /\ mv=12x17 – 0=204 Ns  (F=/\ mv//\ t  =204/0.001=204000 N)

4. The same brick (12 kg) is attached to a cord 3 meters long and twirled in a circle, parallel to the ground.

a. If it’s speed is 30 m/s, find it’s acceleration

· a = v^2/r

·    = (30 m/s)^2 / 3 m

·    = 900 m^2s^2 / 3m

·    = 300 m/s^2

· OK a = 300 m/s^2

b. What is the tension in the cord?

· f = ma

·    = (12 kg) (300m/s^2)

·    = 3600 kgm/s^2

·    = 3600 N

OK

5. A 60 kg man is standing on a cart with the same 12 kg brick.

a. He throw the brick at 16 m/s. Ignoring the mass of the cart, find the man’s velocity and direction. Include a sketch with your answer.

· Before M1 X V1 = M2 X V2

·          60 kg X V1 = 12 kg X 16 m/s

·                        V1 = 192 kgm/s / 60 kg

·                        V1 = 3.2 m/s

· On the drawling I put a man with the brick already thrown, and above the brick and the man I put arrows with a + sign above the brick ( and the man - (
b. A 80 kg man, also in a cart, catches the brick.  Find the final velocity of this man. Include a sketch with your answer.

· Before M1 X V1  = After M2 X V2

· 12 kg X 16 m/s     = 80 kg X V2

· 192 kgm/s / 80 kg = V2

·                  2.4 m/s = V2

· Solution    Before M1 X V1=After (M2 + M1)X V2

· 12x16=(80+12)xV2

· V2=2.1 m/s

6. A ping-pong ball is thrown downward from very tall building with an intitial velocity of 60 mph. The terminal velocity of the ball is 26 mph. Describe how the velocity of the ball changes as it falls.

· Its speed must increases steadily without the air until it hits the ground. But as a body falls through the air, the force of air resistance grows as the speed incrases and eventually affects the motion. This increasing force acts opposite to the downward force of gravity, so the net force decreases. This continues as the body gains speed until the force of air resistance acting upwards equals the weight acting downwards. At this point the net force is zero, so the speed stays constant fro then on. This speed is called terminal speed.  

· Its – OK.

7. A speed boat weighs 2,200 N. It can accelerate from 0 to 60 m/s in 7 seconds.

a. What is the mass of the boat?

· w   =  mg

· w/g = m

· 2200 N / 9.8 m/s^2 = m

· 224.5 kg = m

· OK m = 225 kg

b. What is the boat’s acceleration?

-  a   = /\ V / /\ t

· = 60 m/s – 0 m/s / 7 s

· = 8.6 m/s^2  (OK)

c. How large is the net force acting on the boat?

· Fnet = ma

·         = 224.5 kg X 8.6 m/s^2

·         = 1930.7 N

  Ok      Fnet=1931 N

8. A person with a mass of 140 kg climbs up to a diving board 4 meters above a swimming pool.

a. How much work did the person do?

· F = w = mg = 140 kg X 9.8 m/s^2

·                     = 1372 N

·                     = 1372 X 4 m

·                     = 5488 J 

b. If the climb took 8 seconds, how much power was expended?

· P = Work / t

·    = 5488kgm^2/s^2  / 8 s

·    = 686 W

· OK   5488 J / 8 s = 686 W  

c. What was the person’s kinetic energy upon entering the water?

-    KE   = ½ mv^2

· = ½ (140 kg) X (8.9 m/s)^2

· = 70 kg X 79.21 m^2/s^2

· = 5544.7 kgm^2/s^2

· = 5544.7 J

· OK   5545 J   (V=SQRT(2xgxd=8.9 m/s)

9. A ball is thrown directly upward with an initial speed of 40 m/s.

a. Neglecting air resistance, how high will the ball go before falling back down?    (h = d)

-  h   = v^2 / 2g

· = (40 m/s) ^2  / 19.6 m/s^2

· = 1600 m^2/s^2 / 19.6 m/s^2

· OK  h = 81.6 m = 82 m

b. How long will it take to reach it’s maximum height?  (s = v)

· t  =  h / v

·     = 81.6 m / 40 m/s

·    = 2.04 s  

· Solution    v= (0+40)/2=20 m/s     t=81.6/20=4.1 s   or  t=sqrt(2h/g)=4.1 s

· t = 4.1 s

10.  A dribbled basketball (mass = .5 kg) strikes the floor at 7 m/s and takes .06 seconds to rebound with the same velocity.

a. Find the impulse.

· F  = /\ (mv) / /\ t

·      = .5 kg X 7 m/s / .06 s

·      = 3.5 kgm/s / .06 s

·      = 58.33 N

· /\ (mv)      =  f /\ t

· 3.5 kgm/s = 3.5 kgm/s

Solution        /\ (mv)      = mv- (-mv) = 2 mv =2 x .5kg x 7m/s =7 kgm/s (Ns)

b. The ball strikes the floor every 1.6 seconds. Find it’s frequency.

· f  = Cycles / t

·    = 1 cy / 1.6 s

·    = .625 Hz

    f = 0.63 Hz

