Clay Ogilvie


Ratios and Proportions

1.0
Ratio

A.
Definition

Ratio of a number is A to a number B is the indicated quotient of A ÷ B.

Example:

The ratio of A to B = A/B.

B.
Illustrations

(1)
A line that is 12 inches long is divided in two segments of 7 and 5 inches long respectively.  The ration of the shorter segment to the longer segment is 5 to 7 or 5/7.  The relationships between the short and long segments to the original length is 5 to 12 and 7 to 12 respectively or 5/12 and 7/12 respectively.

(2)
The ratio of 5 hours to 45 seconds is 20 to 3.  5 hours equals 300 seconds thus the ratio is 300 seconds to 45 seconds.  When reduced, the seconds are eliminated and the factor of 15 can be removed from 300 and 45.

(3)
Divide 117 into three parts with the ratio of the three parts being 1 to 3 to 5.  The result is: 13 to 39 to 65.  Note that the sum of the ratios 1 + 3 + 5 = 9.  Thus, 

117 /13 =  9.  Since the ratio is 1 to 3 to 5, the segments are 9 to 39 to 65.  Note that 9 + 39 + 39 sums to 117.

2.0
Proportion

A.
Definition
Proportion An equation in which both sides are ratios is a proportion.

Example:

A/B = C/D is a proportion.  AD = BC if the denominators are removed by multiplication:

  DB x A = DB x C     AD = BC    

            B              D             

(the numerator A times denominator D = the denominator B times numerator C) by cross-multiplication.

B.
Illustrations 
(1)
A meter stick cast a shadow of 350 centimeters and a flag pole of unknown height casts a shadow of 175 meters.  What is the height of the flag pole?

The ratio of meter height to shadow for both the stick and the flag pole should be proportional.  Thus:

   1 m     =     x m    , where x = height of flag pole

350 cm      175 m

To solve, ensure that common measurement units are being used:

   1 m     =     x m   , to solve for x, remove the denominators and the unit values: 

3.50 m      175 m

1  x 175  = 3.5 x;          175 = 3.5x,           x = 175/3.5  =  x = 50

The flag pole is 50 m tall.

(2)
The Law of Universal Gravitation says two masses m1 and m2 attract each other with forces of equal magnitude.  For spherically symmetric bodies the attractive force is given by the following equation:

Force = G (m1 x m2)  where G = 6.67 x 10-11 N m2/kg2  and masses m1 x m2
                       r2

are measured in kilograms (kg) and the radius is measured in meters (m).

Two spherical bodies 4 kg a piece and are separated by 10 meters exhibit the same force as a second set of two spherical bodies that are 20 meters apart.

What are the masses of the second set of spherical bodies?

6.67 x 10-11 N m2/kg2  x (4 kg)(4 kg)  =  6.67 x 10-11 N m2/kg2  x (S kg)(S kg)

                           (10 meters)2                                                     (20 meters)2

S = the spherical mass in kgs.

(4 kg)(4 kg)   =  (S kg)(S kg)                     (6.67 x 10-11 N m2/kg2) is factored out

(10 meters)2       (20 meters)2                                  from both sides of the equation.

16 kg2     =      S2 kg2                                  Equation's functions are completed
100 m2            400m2
(16 kg2)(400m2)  =  (S2 kg2)(100m2)          Cross-multiplication (Elimination of

                                                                    Denominators)

(16)(400)  =  (S2)(100)                               Unit values factored out from both 

                                                                    sides of the equation

[(16)(400)] / 100  = S2                                Isolation of variable (S)

64  =  S2                                                      Functions are completed

S = 8                                                           Square root of both sides applied.

The second set of masses of the spherical bodies = 8 kgs.

(3)
Gas law Problem  Gas pressure (P) is related to volume (V) and temperature (T)

by the following equation:

P V  where the number of molecules of gas are held constant.

  T

If 1 liter (L) of oxygen at atmospheric pressure (28 psi) and at room temperature (25º C) is reduced in volume by half and the temperature kept constant what would be the change in pressure?

(28 psi) x (1L)     =      (x psi) (½L)      x = unknown pressure

     (25º C)                        (25º C)

(28)(1000)     =     (x)(500)                  Unit values factored out from both sides of

    25                          25                       the equation and 1 L of volume converted

                                                             to 1000 milliliters; ½L of volume

                                                             converted to 500 milliliters
(28)(1000)     =     500(x)                     The denominators are factored out from

                                                              both sides

(28)(1000)     =     x                              x is isolated

      500
  

56     =     x                                           Division is completed.

56 -28  =  28 psi = change                   Original pressure value is subtracted from 

                                                             the new pressure = change in pressure as a 

                                                             result of the change in volume.
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