MODULE  A-6: Rearranging Equations and Relationships

I. REARRANGING FORMULAS 

A. The Rules:
	1. Get the item you are looking for alone on one side and in the numerator.

2. The “Mathematical law of reciprocals” allow us to invert the entire equation and still keep the formula accurate.

3. When solving for an unknown, whatever you do to one side of the equation YOU MUST do the same to the other side in order to keep things equal.



	REARRANGING THE EQUATION:

X

A  =  ----

Y

When any two of three values are know, the third can be calculated.
	HOW IT CAN BE REARRANGED:

X

Y  =  ----

A

OR
X  =  AY



	Change this:

X

A  =  ----

Y

Into this:

(solve for Y)
X

Y  =  ----

A
	X * Y
A x Y  =  ------------

Y
Multiply both sides by Y and cancel

A * Y  = X

A          A

Multiply both sides by A and cancel

*or use the Mathematical law of reciprocals
	Change this:

X

A  =  ----

Y

Into this:

(solve for X)
X  =  AY
	X * Y
Ax Y = ------------

Y

Multiply both sides by Y and cancel.


B. Examples:
	Minute Ventilation (E) L/min  =  Tidal Volume (VT) L/breath  x  Frequency (f) breath/min



	Solve for Tidal Volume by dividing both sides by frequency.

Minute Ventilation (E) L/min    =    Tidal Volume (VT) L/breath  x  Frequency (f) breath/min
Frequency (f) breath/min                                Frequency (f) breath/min
Minute Ventilation (E) L/min    =    Tidal Volume (VT) L/breath  
Frequency (f) breath/min                                



	Solve for Frequency by dividing both sides by tidal volume.

Minute Ventilation (E) L/min     =    Tidal Volume (VT) L/breath  x  Frequency (f) breath/min
Tidal Volume (VT) L/breath                         Tidal Volume (VT) L/breath
Minute Ventilation (E) L/min    =     Frequency (f) breath/min
Tidal Volume (VT) L/breath                         




C. Practice:
Sibberson Page 5  - Third Sample Set

1. Given:  A = 6, B = 3, C = 6

Formula:  A x C = B x D

a. Find:  D =  _____            
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  Divide both sides by “B”
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2. Given:  A = 5, B = 10, C = 4

Formula:  A/B = C/D

a. Find:  D =  _____       
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 Invert the equation the get “D” on top
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 Multiply both sides by “C”
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3. Given:  A = 5, B = 2, C = 30

Formula:  A x B = C/D

a. Find:  D =  _____       
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 Invert the equation to the get “D” on top



[image: image13.wmf]1

1

1

C

x

C

D

AxB

x

C

/

/

=

 Multiply both sides by “C”
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4. Given:  A = 8, B = 4, C = 0.5

Formula:  A/B = C x D

i. Find:  D =  _____            
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 Multiply both sides by “1/C”        
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5.     Given:  A = 12, B = 4, C = 3

Formula:  A x B = C x D

a. Find:  D =  _____
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 Multiply both sides by “C”
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6. Homework - Sibberson Pages 8 & 9 - #16 - 35

II. RELATIONSHIPS - Introduction in Sibberson page 1 then page 4 & 5
	REARRANGING THE EQUATION:


[image: image24.wmf]Y

X

A

=


When any two of three values are know, the third can be calculated.
	HOW IT CAN BE REARRANGED:
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	WHEN YOU HAVE A CONSTANT VALUE:

When one of the numbers is a constant (unchanging value), the other two numbers are related to each other either directly or indirectly.
	Example:   If Y in the example above is a constant then X and A are   directly related.

· When X increases, A must also increase to keep Y the same (constant).

· When X decreases, A must also decrease to keep Y constant.

Example: In the relationship between Minute Ventilation, Tidal Volume, and Frequency, Tidal Volume and Frequency are indirectly related.


Minute Ventilation =  Tidal Volume x  Frequency 

· When tidal volume increases, frequency must decrease to keep minute ventilation constant.

· When frequency decreases, tidal volume must increase to keep the same minute volume
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