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Using Newton’s Second Law, and the vocabulary, force mass & acceleration explain the following situations.





Mr. Lang is pushing a stroller with his baby, Brody.  Mr. Lang stops and Aric, the 4 year old, gets on the stroller.  Mr. Lang starts pushing again, but not any harder (no change in force).  When does he accelerate faster & why?





Mr. Lamansky goes to Home Depot.  He gets a cart full of cement bricks, and is pulling it down the isle.  His friend grabs on and helps to pull the cart.   What happens to the acceleration?





Mrs. Wright and Ms. Chase are both start pushing identical carts down the hall, at the same acceleration.  Mrs. Wright’s cart is empty.  Ms. Chase cart is loaded with textbooks.  Who is pushing with more force?





Two kids the same mass are late for class.  Knowing that he is going to be tardy anyways, the boy in the purple shirt is walking.  The girl in the yellow shirt thinks she can make it before the bell rings, and she is running very fast.  Which student has more force?





Two identical boats (with identical engines) are pulling water skiers.  The first boat is pulling a young woman.  The second boat is pulling a whole water skiing team, 6 people, doing tricks.  Which boat is accelerating faster & why?





We have a bowling ball. We want to know how much force it is thrown with.  We can look at the ball and determine its mass.  What else do we need to determine the force?





Force = Mass x Acceleration.





--Newton’s Second Law--
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Use Newton’s Second Law to calculate the acceleration, mass or force.





In #1, the stroller and baby together are 15 Kg.  Mr. Lang is pushing with a force of 30 N.  Aric has a mass of 15 kg.  Calculate the acceleration before Aric gets on the stroller, and after Aric gets on the stroller.





In #2, the cart of bricks has a mass of 100 kg.  Mr. Lamnsky is pulling with a force of 10 N.  His friend can pull with an additional 15 N.  Calculate the acceleration of the bricks before and after the friend helps.





In #3 the acceleration is 2 m/s2.  Mrs. Wright’s cart has a mass of 5kg.  Ms. Chase’ cart has a mass of 30kg.  Calculate the force of each.





In #4 the mass of the kids are both 50kg.  The boy’s acceleration is 0.5 m/s2.  The girls’ acceleration is 2 m/s2.  Calculate the force of each.





In #5 the boats’ have a force of 1000 N.  The mass of the first boat and skier is 500 kg.  The mass of the second boat and water ski team is 1000 kg.  Calculate the acceleration of each boat.





If the bowling ball in #6 was thrown with a force of 16 N, and accelerated at 2m/s2, what is the mass of the ball?  What if the ball accelerated at 4 m/s2?





Force = Mass x Acceleration, 


where MASS is kg, Acceleration is m/s2  and Force is in Newtons.





M = F/A





A = F/M





F = M x A
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Compare and calculate momentums.





Mr. Lang, at 110 kg is riding a bike at 3 m/s.  Aric, at 15 kg is also riding a bike at 3 m/s.  What are the momentums, and who has more?





Mr. Lang slows to 1 m/s.  Aric speeds up to 9 m/s.  What are the momentums, and who has more? (The masses have not changed)





Mr. Day is building a new deck.  At Home Depot, he is pulling an empty 20 kg pallet at 3 m/s.  After it is loaded with bricks, it is only going 0.5 m/s but now has a mass of 150 kg.  What are the momentums, and which pallet has more?





A car on the freeway is traveling at 22 m/s.  It has a mass of 800 kg.  A 1500 kg pickup is traveling at 11 m/s. What are the momentums, and which vehicle has more?





A golf ball, at 0.05 kg is traveling at 30 m/s.  A 0.5 kg soccer ball is traveling at 5 m/s. What are the momentums, and which ball has more?





Two football players are running head to head.  One player is running at 4 m/s and has a mass of 200 kg.  One player has a mass of 150 kg, but is running at 6 m/s.  What are the momentums, and who has more?





Momentum = Mass x Velocity.





--Conservation of Momentum--
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 Before:				After


R:1500 kg x 7m/s=		1500 kg x __m/s=


B:1500 kg x 4m/s=		1500 kg x   6m/s=


    Total		=		Total		=





A red 1500 kg car is traveling at 7 m/s.  It hits a blue 1500 kg car, which was traveling at 4 m/s.  After the collision the blue car is traveling at 6 m/s.  How fast is the red car traveling now?














A 15 kg bowling ball hits a 1 kg bowling pin.  The bowling ball was traveling at 3 m/s.  The pin was not moving.  After the ball hits the pin, the ball is going 2 m/s.  How fast is the pin moving?














A 3000 kg truck is traveling at 15 m/s.  A 1000 kg car traveling at 20 m/s hits it from behind.  The car is now traveling at 10 m/s.  How fast is the truck going?














A green 3000 kg tuck is traveling at 20 m/s.  A brown 1000 kg truck is traveling at 15 m/s.  The brown truck gets hits from behind.  The green truck is now traveling at 10 m/s.  How fast is the brown truck going?














A cue ball hits a rack of 15 billiard balls. The cue ball was going 15 m/s.  If the momentum was spread out evenly over all 15 billiard balls, how fast would they each be moving?





Conservation of Momentum.  After two objects collide, there is the same amount of momentum after the collision as before.


Use the format in the right column to determine the velocity of the second object.





(Mass x Velocity) + (Mass x Velocity)  = (Mass x Velocity) + (Mass x Velocity)  
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SCALE: Each cm the arrow is long, the force is 1 Newton.


Round to the nearest mm (0.01cm)
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--Forces--


--Balanced and Unbalanced --
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Decide if they add or subtract.





Draw an arrow representing the NET FORCE.
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Net Force =


(Include Direction)
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Forces


2. Unbalanced forces cause changes in velocity. As a basis for understanding this  concept:


Students know a force has both ____________ and _____________.


Students know when an object is subject to two or more forces at once, the result is the ________________ of all the forces.


Students know when the forces on an object are ________, the motion of the object ____________________.


Students know how to identify separately the two or more forces that are acting on a single static object, including ___________, elastic forces due to tension or compression in matter, and ______________.


Students know that when the forces on an object are __________, the object will change its ________ (that is, it will _______________, ____________, or ________________).


Students know the greater the ____________ of an object, the more _______________ is needed to achieve the same rate of change in motion.


Students know the role of ______________ in forming and maintaining the shapes of _____________, _____________, and the _____________.
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--Chapter 10--


Forces
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Create your own problem and solve it, using at least 6 force arrows, 


all of different strengths.





17





15b





15a





16





15e





15d





15c





15b





15a





Net Force =


(Include direction)
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SCALE: Each cm the arrow is long, the force is 1 Newton.  Round to the nearest mm (0.01cm)
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--Balanced and Unbalanced --








