
Dimensional Analysis, SI Units & Significant figures



WHAT IS CHEMISTRY

 The study of matter, its 
composition, structure, 
properties, and the 
changes it undergoes & 
energy changes 
associated with it.



Scientific Method

-A logical way of solving 
problems or answering 
questions

-Begins with an observation



Scientific Method

-Observations can be 
qualitative or quantitative

-Qualitative: Non-numerical 
information

-Quantitative: Numerical 
information



Parts of the Scientific Method

-Hypothesis: A testable 
statement

-Serves as a basis for making 
predictions & for carrying 
out further experiments

-Formulated in “if-then” 
statements



Scientific Method

-Test a hypothesis using an 
experiment

-Experiments consist of 
controls (conditions that 
remain constant) & variables 
(conditions that change)



Scientific Method

-If the hypothesis is 
successful, a model is 
constructed

-A model is an explanation of 
how phenomena occur & how 
data or events are related



Scientific Method

-If a model explains many 
phenomena it becomes a 
theory

-A theory is a broad 
generalization that explains 
a body of facts or 
phenomena



SI Units

SI Units (Le Systéme 
Internationale)

-A standard system of 
measurements used by 
scientists world wide.



SI Units

Standard Unit: A unit in a 
system that are constant 
value, easy to reproduce, 
& are practical in size.

-There are seven standard 
units in the SI system.



SI Units



SI Units

-Combining SI units 
creates a derived unit

-Derived units are created 
by multiplying or dividing 
standard units

-The main ones are volume 
& density for class



SI Units

Volume
-The amount of space 
occupied by an object

-Formula: L*W*H
-Unit cm3

-By definition 1 cm3=1 mL



SI Units

Density
-The ratio of mass to volume
-Formula: D = m/v
-Mass unit grams (g)
-Volume units mL or cm3

-Overall unit g/mL or g/cm3



Metric System

 -Unit of measurement 
based on units of 10

  Advantages
-Easy to use
-Universal (used by all 
scientists)



Dimensional Analysis

-Process for converting 
between units

Conversion factor: A ratio 
of equal values used to 
go from one unit to 
another.



Using Dimensional Analysis

-Multiply the starting unit 
by the conversion factor

Example:
Convert 25 mg to g



Using Dimensional analysis

-Set up your problem using 
the conversion factor

25 mg   x      1 g
              1000 mg  =

0.025 g



Using Dimensional Analysis

Convert
A. 0.45 km to mm
B. 35 mL to L
C. 5 km to cm
D. 65 mi/hr to m/s



Accuracy & Precision

Accuracy: refers to how closely 
individual measurements agree 
with the correct, or “true” 
value

Precision is a measure of how 
closely an individual 
measurements agree with  
one another



Accurate? NO
Precise? Yes

Accuracy & Precision



Accurate?
Precise? Yes

Yes
Accuracy & Precision



Percent error

-Allows you to compare your 
answer to the actual answer 
to determine your accuracy.

-Actual answer is the 
“accepted value”

-Your answer is the 
“experimental” value



Percent error

% error = AV-EV
X 100

AV
Notice the absolute value sign, 
% error will never be negative



Significant figures

-In measurements, it 
consists of all the digits 
known with certainty plus 
one final digit which is 
uncertain or estimated.



Significant Figures
-Use the Pacific to Atlantic Rule
-Pacific = Decimal Present
  Start from the Pacific (left 

hand side), every digit beginning 
with the first 1-9 integer is 
significant

20.0   =  3 sig digits
0.00320400  = 6 sig digits

1000.  = 4 sig digits



Significant Figures

-Atlantic = Decimal Absent
   Start from the Atlantic (right 

hand side), every digit beginning 
with the first 1-9 integer is 
significant

   100020   =  5 sig digits
   1000  = 1 sig digits



Examples

458 g               
4085 g
4850 g
0.0485 g
0.004085 g
40.004085 g

3
4
3

3
4
8



Adding & Subtracting

When you add or subtract 
measurements, your answer 
must have the same number 
of digits to the right of the 
decimal point as the value 
with the fewest digits to 
the right of the decimal 
point.



Adding & Subtracting

 Ex: 456.865g + 2g = 
        458.865g 

  Since 2g has no digits right 
of the decimal, neither can 
your answer, which would be 
459 (three sig figs)

              



Adding & Subtracting

1.A. 12.52 + 349.0 + 8.24
2.B. 74.626 – 28.34
3.C. 2.6g + 3.47g + 7.678g
4.D. 30.0 mL – 2.35 mL
5.E. 5.678 cm + 3.76 cm

369.8
46.29

13.7 g
27.7 mL
9.44 cm



Multiplying & Dividing

-When you multiply or divide 
measurements, your answer must 
have the same number of 
significant figures as the 
measurement with the fewest sig 
figs.
This does not apply to counted
values or unit conversions



Multiplying & Dividing

1.A. 3.6 x 653
2.B. 2.10 x 0.70
3.C. 2.4526 ÷ 8.4
4.D. 47 g ÷ 32.34 mL

2400
1.5
0.29

1.5 g/mL


