Physics Math Part I…

1. A cow and her friends are fooling around at a bovine party… Mildred the cow is pushed and falls off the roof. She falls for 2 seconds. If she has a mass of 1234kg, what force will she visit upon Farmer Bob when she lands on him? (gravity on this planet is 9.8m/s/s)
F=ma

1234kg·9.8m/s/s = 12093N

2. If you push on a 123kg goat w/ a force of 25N, how fast will it accelerate?

F=ma

25N = 123kg·a
a=.2m/s/s
3. A baseball has a mass of about 0.14kg. The distance from the pitchers mound to home plate is 17.98m. If Roger Clemens pitches and 0.4s later pegs the batter at the plate, how much energy will he endure? (momentum question…) 
v=d/t

v=17.98m/.4s; v=49.95m/s
M=mv

M=0.14kg·49.95m/s; M=6.29kgm/s
4. Sound travels at a constant speed of 343m/s in air.  Approximately how much time (in seconds) does it take the sound of thunder to travel 1609m (~1 mile)?
v=d/t

343m/s = 1609m/t; t=4.7s
5. A basketball has a mass of 526.3g.  A tennis ball with a mass of 62.2g is place directly on top of the basket ball.  When dropped form a height of 2m, they both reach a speed of ~20m/s.  When they bounce, what approximate velocity will the tennis ball have just after it bounces?  

M=mv
;  MBB=526.3g·20m/s(; MBB=10526gm/s(; MTB=mv; 10526gm/s( = 62.2g·v; v=169.2 m/s(
6. A 1.23x105g car is traveling at a constant velocity of 27m/s around a 400m radius turn.  The driver looks away for 2.0 s to change the radio station.  What centripetal acceleration does the car have while driver isn’t paying attention?

ac=v2/r
ac = (27m/s)2/400m; ac=1.82m/s/s
7. A guy (Mortimer) on a tread-mill walks at a velocity equal to 34m in 2.98 min. Over the course of a quarter hour, he changes his velocity to 5.5m/s.  What was his rate of acceleration?
v=d/t
vi=34m/178.2s = .19m/s; a=v/t; v=5.5m/s - .19m/s = 5.31m/s /t = 900s = .0059m/s/s 
8. A car moves at a constant speed (28m/s) through 2 hairpin turns. The radius of turn A is 320m and the radius of turn B is 960m. Which one has the greatest centripetal acceleration?

ac=v2/r
ac=(28m/s)2/320m =2.45m/s/s
ac=(28m/s)2/960m =.82m/s/s

 
9. If a 5.6g ball is dropped and it takes 1.0s to reach the ground, what momentum will the ball have after it bounces? Given that it retains 25% of its initial energy.  Remember: momentum is a vector quantity; & the acceleration due to gravity on this planet is 9.8m/s/s. 
a=v/t
9.8m/s/s=v/1s; v=9.8m/s

M=mv
   v=9.8m/s·5.6g = 54.88gm/s( ·.25 = 13.72gm/s(

Stuff you need to know…
M=mv

F=ma
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