Quiz 8. Lecture 11

1. Sketch a position vs. time graph for a system moving under a constant net force.

Solution: Since the system moves under a constant force its acceleration is constant. That means that position will change as a quadratic function of time.
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2.  A mosquito collides head on with a car traveling 60 mph.  How do you think the size of the force the car exerts on the mosquito compares to the size of the force that the mosquito exerts on the car.  Show free body diagrams for the car and the mosquito at the moment of collision showing only the horizontal forces..
Solution: Force the car exerts on mosquito is equal to the force the mosquito exerts on the car

Quiz 9. Lecture 12
A child of mass m rides on a sled down a slick, ice-covered hill inclined at an angle θ with respect to the horizontal.

1. Draw a sketch

2. Draw a free body diagram

3. Set Cartesian coordinates (make a smart choice)

4. Find all x and y components of all forces and the acceleration

5. Write down Newton’s Second Law for the components
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	X
	Y

	N
	0
	N

	W
	-mg sinθ
	-mg cosθ

	ma
	-ma
	0


Newton’s Second Law:

X:  -mg sinθ = -ma

Y:  N-mg cosθ = 0

Quiz 10. Lecture 13
A child of mass m rides on a sled down a slick, ice-covered hill inclined at an angle θ with respect to the horizontal.

a) What is the acceleration of the child

b) What is the normal force exerted on the child by the sled 

Solution: see the first part above
Newton’s Second Law:

X:  -mg sinθ = -ma

Y:  N-mg cosθ = 0

a = mg sinθ

N = mg cosθ

Quiz 11. Lecture 15
A block 1 and block 2 are connected by a light string that passes over frictionless pulley, as shown on the figure. There is NO FRICTION between block 1 and the surface of the table.

1. Draw a free body diagram for 

a) block 1  

b) block 2 

2. Draw an acceleration vector for each block

3. Set Cartesian coordinates 

4. Find all x and y components of all forces and the accelerations for the both blocks separately!!!

5. Write down Newton’s Second Law for the components

6. Find the acceleration
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Since the string is light and non-stretch and the pulley is light and frictionless, we can assume that T1= T2 and a1 = a2

Object 1: 



Object 2: 
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	–m2g
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	 T

	ma
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	–m2a
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	m1g
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	T
	0

	ma
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X: T= m1a 




X: 0=0

Y: N= m1g




Y: T – m2g = –m2a
m1a – m2g= –m2a

m1a + m2a = m2g

a = m2g/(m1 + m2)
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