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NOTE: Exact quantities are specified as “exact”. Consider quantities expressed in 1 sig fig as exact! 
mass (M)  
1 kg = 2.20462 lbm = 35.27392 oz 
1 lbm = 16 oz (exact)= 453.593 g  
length (L) 
1 m = 1010 (exact) angstroms (Å) = 100 cm 
       = 39.37 in = 3.2808 ft = 1.0936 yd = 0.0006214 mi 
1 ft = 12 (exact) in = 1/3 (exact) yd = 0.3048 m 
volume (L3)  
1m3 = 1000 L = 106 mL 
       = 35.3145 ft3 = 264.17 gal =  1056.68 qt 
1 L = 1000 cm3 = 1000 mL (memorize this line) 
1 ft3 = 1728 (exact) in3 =  7.4805 gal = 0.028317 m3  
        = 28.317 L = 28317 cm3 
force (mass x acceleration) 
1 N = 1 kg.m/s2 = 105 dyn = 105 g.cm/s2 = 0.22481 lbf  
1 lbf = 32.174 lbm.ft/s2 = 4.4482 N = 3.3382x105 dynes 
pressure (Force/area) 
1 atm = 1.01325x105 N/m2 (Pa) = 1.01325 bar   
          = 760 (exact) mmHg (torr) at 0 °C 
         = 10.333 m H2O at 4 °C = 14.696 lbf/in2 (psi)  
         = 33.901 ft H2O at 4 °C  
         = 29.921 in Hg at 0 °C 
energy (Force x distance) 
1 J = 1 N.m = 0.23901 cal  
      =  2.778x10-7 kW.hr = 0.7376 ft.lbf = 9.486x10-4 Btu 
1000 cal = 1 Cal (food) = 4184 J 
1 ev = 1.602176x10-19 J 
1 V = 1 J/C 
1 L.atm = 101.3 J 
power (Energy/time) 
1 W = 1 J/s = 0.23901 cal/s = 0.7376 ft.lbf/s  
        = 9.486x10-4 Btu/s = 1.341x10-3 hp 
Memorize these metric system prefixes (case sensitive) 
Prefix   abbreviation  value 
Pico  p   10-12 
nano   n   10-9 
micro  μ   10-6 
milli  m   10-3 
centi  c   10-2 
deci  d   10-1 
 
deka  da   101 

hecto  h   102 
kilo  k   103 
mega  M   106 
giga  G   109 
tera  T   1012 

  

Memorize these unit abbreviations (and 
their quantity of measure)  
atm  atmospheres  (pressure) 
Pa  Pascals  (pressure) 
torr  torrs  (pressure) 
mmHg  millimeters mercury (pressure) 
J  joules   (energy) 
cal  calories  (energy) 
kWh  kilowatt-hour  (energy) 
Btu  British thermal units (energy) 
eV  electron volts  (energy) 
Cal  food calories  (energy) 
L  liters   (volume) 
gal  gallons  (volume) 
qt  quarts   (volume) 
fl-oz  fluid-ounces  (volume)  
yd  yards   (length) 
m  meters   (length) 
mi  miles   (length) 
in  inches   (length) 
ft  feet   (length) 
oz  ounces  (mass) 
lbm (lb)  pounds  (mass) 
g  grams   (mass) 
hr, min, s hours, min, s  (time) 
K  Kelvin   (temperature) 
°C  celsius  (temperature) 
°F  farenheit  (temperature) 
mol  moles   (count) 
dyn  dynes   (force) 
N  Newtons  (force) 
lbf  pounds  (force) 
V  volts (electric potential) 
C  coulombs  (electric charge) 
hp  horse powers  (power) 
W  watts   (power) 

Useful constants (provided for tests) 
g = 9.80665 m/s2   gravitational acceleration  
c = 2.99792x108 m/s   speed of light in vacuum 
R=0.08206 L.atm/(mol.K) gas constant 
R=8.3144 J/(mol.K)  gas constant 
e = -1.602176x10-19 C      electron charge 
me = 9.10938 x 10-31 kg      electron rest mass 
h = 6.6261 x10-34 J.s      Planck’s constant 
F = 96485 C/mol charge      Faraday’s Constant 
N = 6.022x1023 count/mol          Avogadro’s number 
π = 3.14159   the number Pi  
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Memorize the following shapes, definitions and formulas 
P: Perimeter (L) 
A: Area (L2) 
V: volume (L3)  
Shape Key 

dimensions 
Perimeter Area (surface) Volume 

Circle diameter, d 
radius, r 

P = π.d   or  P = 
2.π.r 

A = π.r2  or  A = π.d2/4 --- 

Rectangle length, ℓ 
width, w 

P = 2.ℓ  + 2.w A = ℓ . w --- 

Square 
 

side, a P = 4.a A = a2 --- 

Triangle  base, b 
height, h 

P = Add 3 sides A = ½ (b . h) --- 

Sphere diameter, d 
radius, r 

--- A = 4. π . r2 V = 4/3. π . r3  

Rectangular  
Box 
(parallelepiped) 

length, ℓ 
width, w 
height, h 

--- A = area of all sides V = ℓ . w . h 

Cylinder See circle & 
Height, h 

--- A = 2 . circle + π . d  . h V = circle area 
x height 

 π = 3.14159 
 
Memorize the Pythagorean Theorem applied to a right triangle (a2+ b2 = c2).  
Memorize the following trigonometric relationships: 
sin θ =  a/c ;   cos θ = b/c   ;   tan θ = a/b  
Sum of all angles in  triangle = 180 degrees 
example: In a right triangle where; a=3 cm and b=5 cm, 
find: 
c=? cm   sin θ = ?  θ = ? °        
          
---------------------------------------------------------------------------------------------------------------------------- 
Note: for any shape with a uniform cross sectional area: 
 
 Volume = Cross sectional area x height    (example: cylinder, prism, etc.) 
 
Some shapes shown below in 3-dimensional space, with uniform cross-sectional area and a height (or 
depth).  
 
 
 
 
 
 
 
 
          A rectangular box   A prism        A cylinder (a pipe) 
 

a 

b 

c 

θ 
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Problems 
1) Show the hidden lines (as shown above for the prism) and hatch the cross-sectional area about half-
way between the faces.  Mark the height (or depth) as “h” on the diagram.   
 
2) Draw the top view diagram of each shape. This is also the top view of the cross-section. 
 
 
 
 
 
 
 
--------------------------------------------------------------------------------------------------------------------------- 
All aspects of life and matter are changing over time! How do we measure the rate of change? 
   

rate (of change)  = 
	 	    example: Speed =  

 
For liquids and gases: Volumetric flow rate is volume/time;  example units: mL/min, gal/min       

Mass flow rate is mass/time;  example units: kg/s, lb/min  
Concentration rate (change in concentration of a solute/time); example units: Molarity/s 
---------------------------------------------------------------------------------------------------------------------------- 
Concentration is defined as amount of solute in a given quantity of solution or solvent. 
Review the definition and formulas of the following concentration units: 
 
molarity (M) = moles of solute/L of solution     Formula:    Ma = na/VL 
mass%  (or fraction) = mass of solute a/total solution mass; Formula:  % ma = ma/mtot x 100 
volume% (or fraction) = volume of solute a/total solution volume;  Formula:  % Va = Va/Vtot x 100 
mole% (or fraction) = moles of solute a/total solution moles;   Formula:  % na = na/ntot x 100 
 
Note: use the decimal value of percent in your calculations. Translate into proper units in dimensional 
analysis. Percent is dimensionless. You can relate it to any mass or volume units. 
 
For example: 12.5 % NaCl solution by mass should be translated as : 12.5 g NaCl/100 g solution 
Note: the fraction is the decimal value of percentage (0.125). You can choose any mass units as long as 
both numerator and denominator have matching units. 
 
You may not have heard of the following concentration units that are typically used for 
very dilute solution of a solute (example; toxic substances at low concentrations) 
 
Parts per million (ppm) – by mass or volume – For example: 1 ppm (mass) = 1 g solute /106 g sln 
Parts per billion (ppb) – by mass or volume – For example: 1 ppb (mass) = 1 g solute /109 g sln  
Parts per trillion (ppt) – by mass or volume – For example: 1 ppt (mass) = 1 g solute /1012 g sln  
-------------------------------------------------------------------------------------------------------------------------- 
 



Unit Conversions, Important Constants and Relationships in General Chemistry                            
Prof. Golestaneh   

 Page 4 of 4 ©2008, K. Golestaneh 

Homework:  Solve these Problems and report answers to correct number of 
significant figures.   
 

1) Calculate the mass of water (kg) that 32.9 g of sodium chloride should be dissolved in in order 
to produce a solution concentration which is 6.5% NaCl (by mass)? 

 
2) How many pounds of cement are needed to fill a cylindrical hole in the ground if it has a 

diameter of 16 in and a depth of 36 in? Assume each cement bag weighs 40. lb and each bag 
fills a volume of 0.75 ft3.  

 
3) A copper water pipe has an inside diameter of 0.95 inches and a length of 26 feet and is filled 

with water.  
a) Calculate the volume (gal) of water that the pipe holds assuming a density of 1.00 g/mL 

for water. 
 

b) If you open a faucet, how long would it take to completely drain the water standing in 
the pipe if water flows at the rate of 3.5 gal/min.  

 
c) If after several hours, copper ions dissolve in the standing water at a concentration of 

1.5 ppm, calculate total mass (µg) of copper ions in the water. 
 

 
d) If you want to completely flush the standing water from the pipe before drinking some, 

calculate the minimum time (s) necessary to let the water run at a volumetric flow rate 
of 1.7 gpm (gallons per minute).   

 
 

4) Calculate mass (lb) of the pipe in problem 3 assuming a wall thickness of 2.0 mm. The density 
of copper metal is __________ g/cm3. (please do an internet search and look up the density of 
copper metal).  
Hint: Draw a top view of the cross-section of the pipe and label each dimension.  

 
 

5) A swimming pool which holds 55,000 gal of water is chlorinated to a level of 3.5 ppm chlorine. 
Calculate total mass (lb) of chlorine that the pool holds. Assume a water density of 1.1 g/mL. 

       
Check your Answers!  
1) 0.47 kg 
2) 220 lb 
3) a) 0.96 gal, b) 0.27 min, c) 5400 µg, d) 0.56 min 
4) 26 lb 
5) 1.8 lb 
 
 


