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Chemistry 101 

Chapter 2 

Measurements and Calculations 
 
 

Exponential notation: an easy way to handle large and small numbers and it is based on 

powers of 10. 
 

5640000 = 5.64 × 10
6
  0.00000000732 = 7.32 × 10

-9
 

 

Units and conversion of units: 

 
Measurement: is consists of two parts: a number and a unit. A number without a unit is 

meaningless. 

 

Metric system of units and SI (International System of Units): there is one base unit for 

each kind of measurement and other units are related to the base unit only by powers of 10. 

 

Base unit for length: meter (m) 1 kilometer (km) = 1000 meters 

     1 centimeter (cm) = 0.01 meter 

 

We use the prefixes in front of base unit for larger and smaller units. 

 

Prefix (Symbol) Value 

giga (G) 10
9
 

mega (M) 10
6
 

kilo (k) 10
3
 

deci (d) 10
-1

 

centi (c) 10
-2

 

milli (m) 10
-3

 

micro (µ) 10
-6

 

nano (n) 10
-9

 

 

Base unit for volume: liter (L) 1 L = 1000 ml = 1000 cc = 1000 cm
3
 

 

Base unit for mass: gram (g)  1 kilogram (kg) = 1000 grams (g)   

1 gram (g)= 1000 milligrams (mg) 

 

Base unit for time: second (s) 3600 seconds (s) = 1 hour (h) 

 

English system of units: used in United States (pounds, miles, gallons and so on) 

 

Temperature:  

 

In English system we use: Fahrenheit → °F   

In metric system we use: Celsius (centigrade) → °C 

 

°F = 1.8 °C + 32 °C =  

 

 

°F - 32 

1.8 
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In SI we use: Kelvin (absolute scale) → K 

 

K = °C + 273  °C = K – 273 

 

Factor-label method: an easy way to convert one unit to another. 

 

84 in = ? cm  cm
in

cm
in 36.213

1

54.2
84 =×  

 

25 km/h = ? mi/s 
s

mi

km

mi

s

h

h

km
26.0

609.1

1

60

1
25 =××  

 

 

Density and Specific Gravity: 
 

Density (d): the density of any substance is defined as its mass per unit volume. Unit of 

density is g/cc or g/mL and for gases g/L. 

 

V

m
d ====   d: density m: mass V: volume 

 

Note: almost always, density decreases with increasing temperature. This is normal because 

mass does not change when a substance is heated, but volume almost always increases (atoms 

and molecules tend to get farther apart as the temperature increases).  

 
Specific Gravity: specific gravity is defined as a comparison of the density of a substance 

with the density of water, which is taken as a standard. Specific gravity has no unit 

(dimensionless). Specific gravity is often measured by a hydrometer. 

 

 

 

Specific Gravity (SG) =   
 

 

 

 
 
 

 

Exact Numbers: exact numbers, such as the number of people in a room, have an infinite 

number of significant figures. Exact numbers are counting up how many of something are 

present, they are not measurements made with instruments. Another example of this are 

defined numbers, such as 1 foot = 12 inches. There are exactly 12 inches in one foot. 

Therefore, if a number is exact, it does not affect the accuracy of a calculation nor the 

precision of the expression. Some more examples: 

 

There are 100 years in a century. 

2 molecules of hydrogen react with 1 molecule of oxygen to form 2 molecules of water. 

       
hydrometer 

               

d substance 

d water 
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There are 500 sheets of paper in one ream. 

Interestingly, the speed of light is now a defined quantity. By definition, the value is 

299,792,458 meters per second. 

Inexact numbers: numbers which are associated with measurements of any kind are 

uncertain to an extent. For example, if you weigh yourself on a bathroom scale that reads 

weights in increments of 0.1 lbs, and your weight is 132.5 lbs, you actually only know that 

your weight lies between 132.4 and 132.6 lbs (assuming that there is no systematic error in 

the scale). (Another way to think of you weight is 132.5 ± 0.1 lbs.)  

Significant Figures: the number of significant figures in a result is simply the number of 

figures that are known with some degree of reliability. The number 13.2 is said to have 3 

significant figures. The number 13.20 is said to have 4 significant figures.  

Rules for deciding the number of significant figures in a measured quantity: 

 

 
1. All nonzero digits are significant:    1.234 g has 4 significant figures. 

       1.2 g has 2 significant figures. 

2. Zeroes between nonzero digits (captive zeros) are significant:   

       1002 kg has 4 significant figures. 

       3.07 mL has 3 significant figures.  

 

3. Zeros at the beginning of a number (leading zeros) are never significant; such zeroes 

merely indicate the position of the decimal point: 

       0.001 
o
C has only 1 significant figure. 

       0.012 g has 2 significant figures. 

4. Zeros at the end of a number that contains a decimal point (trailing zeroes) are always 

significant:  

       0.0230 mL has 3 significant figures. 

       0.20 g has 2 significant figures.  
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5. When a number ends in zeroes that are not to the right of a decimal point, the zeroes are not 

necessarily significant:  

     190 miles may be 2 or 3 significant figures. 

     50,600 calories may be 3, 4, or 5 significant figures.  

 
 

Rules for rounding off numbers: 

1. If the digit to be dropped is 5 or greater than 5, the last retained digit is increased by one. 

For example,  

12.6 is rounded to 13. 

2. If the digit to be dropped is less than 5, the last remaining digit is left as it is. For example,  

12.4 is rounded to 12. 

Multiplying and Dividing: when multiplying or dividing, your answer may only show as 

many significant digits as the multiplied or divided measurement showing the least number of 

significant digits. 

Example: when multiplying 22.37 cm x 3.10 cm x 85.75 cm = 5946.50525 cm
3 

We look to the original problem and check the number of significant digits in each of the 

original measurements:  

22.37 shows 4 significant digits. 

3.10 shows 3 significant digits. 

85.75 shows 4 significant digits. 

Our answer can only show 3 significant digits because that is the least number of significant 

digits in the original problem. 5946.50525 shows 9 significant digits, we must round to the 

tens place in order to show only 3 significant digits. Our final answer becomes 5950 cm
3
.  

Adding and Subtracting: when adding or subtracting your answer can only show as many 

decimal places as the measurement having the fewest number of decimal places. 

Example: when we add 3.76 g + 14.83 g + 2.1 g = 20.69 g 

We look to the original problem to see the number of decimal places shown in each of the 

original measurements. 2.1 shows the least number of decimal places. We must round our 

answer, 20.69, to one decimal place (the tenth place). Our final answer is 20.7 g  

Exponential notation: a system that is based on powers of 10 and Scientifics use to show 

very large or very small numbers.  

9.1×10
-6

 9.1 is the coefficient and -6 is exponent or power 
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Note: for large numbers (greater than 10), the exponent is always positive. To convert a large 

number to the exponential notation system, we move the decimal point to the left, to just after 

the first digit and the exponent is equal to the number of places we moved the decimal point. 

267000 = 2.67×10
5
  4600000000 = 4.6×10

9
 

Note: For small number (less than 1), the exponent is always negative. We move the decimal 

point to the right, to just after the first nonzero digit. 

0.000034 = 3.4×10
-5

   0.0000000467 = 4.67×10
-8 

Adding and Subtracting numbers in exponential notation: we are allowed to add or 

subtract number expressed in exponential notation only if they have the same exponent. All 

we do is add or subtract the coefficients and leave the exponent as it is. 

7.5×10
4
 + 1.3×10

4
 = 8.8×10

4 

 

9.55×10
-7

 - 1.32×10
-7

 = 8.23×10
-7 

  

Multiplying and Dividing numbers in exponential notation: we first multiply or divide the 

coefficients in the usual way and then algebraically add (for multiplying) or subtract (for 

dividing) the exponents. 

 

(4.5×10
-4

) × (6.7×10
6
) = (4.5 × 6.7)×10

-4 + 6
 = 30.2×10

2 

 

(6.3×10
8
) : (3.6×10

3
) = (6.3 : 3.6)×10

8-3
 = 1.7×10

5
 

 


