Phys1061, S. Boyd

Practice working with physical quantities


1. Recognizing physical quantities: Consider the forty physical quantities in the table and assign each one to its descriptor, respectively. 

	1. energy: 500 Nm, 120 Nm, 30 mJ, 9.8 J, 

	2. force:400 N, 67.2 N, 450 N, 0.1 N, 50.2 N, 

	3. acceleration:50 m/s2, 70 kgm/s2, 4 m/s2, 300 cm/s2, 

	4. distance:30 cm, 34 cm, 400 cm, 57 mi, 

	5. density:56 kg/m3, 3 g/cm3, 

	6. frequency:3 s-1, 256 Hz, 

	7. volume:93 L, 

	8. area:30 cm2, 90 m2, 0.1 m2, 

	9. speed: 8 m/s, 789 m/s, 2 m/s, 9.8 m/s, 0.23 km/h, 

	10. inertia:4 tons, 359 grams, 530 g, 56 kg, 

	11. mass: 4 tons, 359 grams, 530 g, 56 kg,

	12. pressure:0.0002 N/m2, 83(104Pa, 3.1 atm, 0.2 N/cm2

	13. time:1 year, 65 s, 


2. Extracting given information: Take the 13 descriptors from question 1 as a guideline. The text fragments give information about physical quantities. Assign descriptor, symbol, value and unit.
	Text fragment
	descriptor
	symbol
	value
	Unit

	The velocity increased by 1 m/s every second.
	acceleration
	a
	1
	m/s2

	A ball with a mass of 10 kg …

	Mass/inertia
	m
	10
	Kg

	We could hear the remote speaker from 200 m away.
	distance
	d
	200
	m

	The barrel contained 50 Liters of finest wine.
	volume
	V
	50
	L

	At 1000 kg / m3, an aquarium of this size poses a serious load on the floor of a second-floor apartment.
	density
	(
	1000
	Kg/m3

	Every square centimeter was exposed to a force of 500 N.
	pressure
	p
	500
	N/cm2

	The terminal velocity of the falling meteorite was 200 m/s.
	velocity
	v
	200
	m/s

	The bus moved steadily at 50 mi/h toward the town.
	velocity
	v
	50
	Mi/h

	The speed of the freely falling parachuter increased at the rate of g.
	acceleration
	a
	9.8
	m/s2

	The gas in the pressure tank exerted a force of 5000 N on the inside of the valve.
	force
	F
	5000
	N

	The initially 500 Nm were lost due to friction.
	energy
	E
	500
	Nm

	After starting from rest…

	velocity
	v
	0
	m/s

	The 50-mile trip required a lot of equipment.
	distance
	d
	50
	Mi

	The wind yielded a 200-N strong effect.
	force
	F
	200
	N

	The wings of the propeller turned 100 times per second.
	frequency
	f
	100
	Hz

	The tip of a wing of the wind generator will take 3.2 s to move once around the circle.
	period
	T
	3.2
	Sec

	With 120 kg, he belonged to the smaller individuals of his species.
	mass
	m
	120
	Kg


3. Recognizing what is asked: For the following questions, decide what quantity is asked for, give a symbol and suggest a unit for the result.
	Question 
	Type of answer
	symbol
	Unit

	How much energy can be won by …?
	energy
	E
	Nm

	How many cycles per second does this system…?
	frequency
	f
	Hz

	How far away from the sound source is the child located?
	distance
	d
	m

	How long does it take for the string to move through one cycle of the oscillation?
	time
	t
	s

	How long is the string?
	length
	L
	m

	How much tension does the string have?
	force
	F
	N

	How far is the maximum displacement of the mass from equilibrium?
	distance
	y
	m

	Determine the maximum force of the spring.
	force
	F
	N

	How much mass is contained in each cubic centimeter of this substance?
	density
	(
	g/cm3

	Determine the change in pressure in the balloon.

	Pressure difference
	(p
	Pa

	How fast is the mass moving when passing through equilibrium?
	speed
	v
	m/s

	If the force is equal to zero, determine the amount of kinetic energy the mass has.
	Kinetic energy
	KE
	Nm

	How fast is a car with a kinetic energy of 50000 kJ moving?
	speed
	v
	m/s

	How much force is exerted by a pressure change of 10 Pa onto the microphone membrane of 1 mm2?
	force
	F
	N

	When will Otto arrive if he started at 8 am with a constant speed of 30 mi/h?
	time
	t
	Min

	How much surface area does a person have?

	area
	A
	m2

	How much energy is stored in a battery of type AAA?
	energy
	E
	J

	How long will it take to alter the speed to thrice the original value, if the acceleration is 3 m/s2?
	time
	t
	s

	How much weight is needed to balance this teetertotter?
	force
	F
	N


4. Apply this to problem solving: 

a. A guitar string is 65 cm long and having a tension of 55 N is displaced 8 mm at its midpoint. How much potential energy does it have?

What is given (symbols, numbers, units) in a sketch:


[image: image1]

What is asked for (symbol, expected unit):

Potential energy, in Nm

How could you get the answer? Are intermediate steps necessary?
Check notes: potential energy of string 
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Nothing else is necessary.

Do the calculation:
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Check units and whether your results fall into line with your expectations.

Units : Nm2/m = Nm ok
A small energy should be expected since it does not take much effort to displace a string by such a small amount.


Result: (symbol, number, units)

PE = 0.11 Nm
b. What is the total force on your chest wall due to the air outside, assuming an area of 0.5 m2?


What is given (symbols, numbers, units) in a sketch:

[image: image4]

What is asked for (symbol, expected unit):

Force F in N

How could you get the answer? Are intermediate steps necessary?

p=F/A   so  F=pA

Do the calculation:

F=105Pa 0.5 m2 = 5(104N

Check units and whether your results fall into line with your expectations.

Pa (m2 = N
Large force is expected since the air pressure is high.

Result: (symbol, number, units)

F=5(104N
c. A ball is thrown upward at a velocity of 15 m/s. How long does it take to reach its maximum height? How long does it take to fall back to the ground (neglect air resistance)


What is given (symbols, numbers, units) in a sketch:


[image: image5]

What is asked for (symbol, expected unit):

Time t in seconds

How could you get the answer? Are intermediate steps necessary?
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  the change in speed arises from the free-fall acceleration

So 
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Do the calculation:
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Check units and whether your results fall into line with your expectations.

m/s / m/s2 = s  ok
time seems not unreasonable (unreasonable would be something in the order of one hour)


Result: (symbol, number, units)

t=1.53 s up and t=1.53 s down
d. Calculate the average speed of an object dropped from a height of 75 m, if it reaches the ground in 4 s.

What is given (symbols, numbers, units) in a sketch:


[image: image10]

What is asked for (symbol, expected unit):

Average speed 
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  in m/s

How could you get the answer? Are intermediate steps necessary?
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Do the calculation:
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Check units and whether your results fall into line with your expectations.

ok

Result: (symbol, number, units)

v=18 m/s
y=8mm=8(10-3m





L=65cm=0.65m





Force of tension:


T=55 N





chest





Force due to air pressure of p=105Pa





Acting on an area


A=0.5m2





v1=15 m/s





v2=0 m/s





Free-fall acceleration -9.8m/s2





Time t?





Distance d=75 m


Time= 4s
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