Unit conversions

1 cal = 4.184 J    so     1J = 1 / 4.184 cal
1ft = 30.48 cm    so      1cm = 1 / 30.48 ft

2.2lb = 1000g     so       1g = 2.2 / 1000 lb
1K = 1.8F
seconds remain the same
Newton’s Gravitational constant:
6.674 ×10-8 × (1 / 30.48)3 ft 3 × 1/(2.2 / 1000) lb-1 × 1/(s2)

= 6.674 ×10-8 × (1 / 30.48)3 × 1/(2.2 / 1000) ft 3 lb-1 s-2
=1.071 ft3 lb-1 s-2 (4sf)

The Speed of Light:

2.998 ×1010 × (1 / 30.48) ft -1 × 1/s
= 2.998 ×1010 × (1 / 30.48) ft -1 s-1
= 0.09836 ft-1 s-1 (4sf)

Planck’s Constant:
1.054 ×10-27 × (2.2 / 1000) lb × (1 / 30.48)2 ft 2 × 1/s
= 1.054 ×10-27 × (2.2 / 1000) × (1 / 30.48)2 lb ft 2 s-1
=2.496 lb ft 2 s-1 (4sf)

Boltzmann’s Constant

1.38 ×10-23 × (1 / 4.184) cal × (1/1.8) F-1
= 1.38 ×10-23 × (1 / 4.184) × (1/1.8) cal F-1
=1.832 cal F-1 (4sf)

Universal Units

Let the units be as follows:

Length = L cm

Mass = M grams

Time = T seconds

Thus 3 simultaneous equations can be set up:

1. 6.674 ×10-8 × L3 × 1/M × 1/T2 = 1 
2. 2.998 ×1010 × L × 1/T = 1
3. 1.054 ×10-27 × L2 × M × 1/T = 1
Rearranging 2 and 3 in terms of T:
4. 2.998 ×1010 × L = T
5. 1.054 ×10-27 × L2 × M = T

Equation 4 = Equation 5 
2.998 ×1010 × L  = 1.054 ×10-27 × L2 × M 
L cancels, so

2.998 ×1010  = 1.054 ×10-27 × L × M 

ML = 2.998 ×1010
        1.054 ×10-27
6. M =     2.998 ×1010  
                  1.054 ×10-27 L

Rearranging equation 1 in terms of M

7. M = 6.674 ×10-8 × L3
                              T2

Equation 6 = Equation 7 
 2.998 ×1010     =   6.674 ×10-8 × L3
1.054 ×10-27 L                   T2
(2.998 ×1010) T2 = (6.674 ×10-8 × 1.054 ×10-27) L4
T2 = (6.674 ×10-8 × 1.054 ×10-27) L4
                       (2.998 ×1010)

T = √ (6.674 ×10-8 × 1.054 ×10-27) √ L4
                       √ (2.998 ×1010)

T = √ (6.674 ×10-8 × 1.054 ×10-27)   × √ L4
                      √ (2.998 ×1010)

8. T = √ (6.674 ×10-8 × 1.054 ×10-27)   ×  L2
                                √ (2.998 ×1010)

Equation 8 = Equation 4 
√(6.674 ×10-8 × 1.054 ×10-27)   ×  L2  = 2.998 ×1010 × L

                 √ (2.998 ×1010)

√ (6.674 ×10-8 × 1.054 ×10-27)   ×  L  = 2.998 ×1010
               √ (2.998 ×1010)

L = (2.998 ×1010) ÷ √ (6.674 ×10-8 × 1.054 ×10-27) 

                                               √ (2.998 ×1010)

L = 6.189 ×1032 cm (4sf)
Putting the value of L back into equation 4, we get:
T = 2.998 ×1010 × 6.189×1032
T = 1.856 ×1043 seconds (4sf)

Lastly, substituting L into equation 6, we get:
M =                2.998 ×1010          . 
        1.054 ×10-27 × 6.189×1032
M = 45960 grams (4sf)

