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ACADEMIC SKILLS INFO

Academic Skills offers free help with 

• Written Assignments

• Exam Preparation

• Research

• Time Management

• Oral Presentations

• Note Taking

• Writing for Science

• Mathematics



HOW TO ACCESS ASC HELP

Use the online appointment booking system: 

www.trentu.ca/sep

Find resources on our website: 

www.trentu.ca/academicskills

http://www.trentu.ca/sep
http://www.trentu.ca/academicskills


OTHER WAYS TO IMPROVE MATH 
SKILLS

Trent offers two non-credit math upgrading 
courses. Math Transitions 101 is for 
students entering Calculus or Algebra.  
Math Upgrading is a package of modules on 
basic math skills (Order of Operations, 
Fractions, Integers, Powers, and Graphing) 
for non-science students.



LAWS OF EXPONENTS

When the bases are the same, the following

rules apply:

MULTIPLICATION LAW (xa)(xb) = x a+b



DIVISION LAW

xa xb xa b  



(xa)b = xab

(xy)a = xaya

POWER LAWS
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ZERO EXPONENT

x0 = 1



NEGATIVE EXPONENT LAW

x-n = 1

x n













Review of Scientific Notation

We use scientific notation to represent and work with 

very large or very small numbers.

Scientific notation is based on the principle that 

every time a number is multiplied by 10, the decimal 

moves to the right one place (creating a larger 

number) and every time a number is divided by 10, 

the decimal moves to the left (creating a smaller 

number).



Exponents of 10 are used to show how many times 
we want to multiply by 10.

For example, 

10 = 101 Multiply once by 10

100 = 102 Multiply twice by 10

1000 = 103 ` Multiply three times by 10

And so on…



Similarly, negative exponents show how many 
times we want to divide by 10.  

(Recall that 10 – 1 = 1/10, etc.)

10-1 means divide by 10

10-2 means divide by 100

10-3 means divide by 1000

and so on…



Using Scientific Notation

The mass of the earth is a really large number:

5974200000000000000000000 kg

We can use scientific notation to write it as

5.9742 x 1024 kg

This is much less work to write and also protects 
against making calculation errors since it is likely 
that a zero or two would get lost when rewriting  
the expanded form.



Using Scientific Notation 

For a very small number such as the mass 
of an electron;

0.000000000000000000000000000000911 kg

We can write 

9.11 x 10-31 kg



Scientific Notation also makes calculations 
with large or small numbers easier. 

For example, using the exponent law for 
multiplying powers with the same base; 

4.1 x 1027 x 2.0 x 1031



Example continued

Scientific Notation also makes calculations 
with large or small numbers easier. 

For example, using the exponent law for 
multiplying powers with the same base; 

4.1 x 1027 x 2.0 x 1031

=(4.1 x 2.0)x (1027 x 1031)



Example continued 

Scientific Notation also makes calculations 
with large or small numbers easier. 

For example, using the exponent law for 
multiplying powers with the same base; 

4.1 x 1027 x 2.0 x 1031

=(4.1 x 2.0)x (1027 x 1031)

= 8.2 x 1058



SCIENTIFIC NOTATION AND THE 
METRIC SYSTEM

mg .000001g microgram 1x10-6

mg .001g milligram 1x10-3

cg .01g centigram 1x10-2

dg .1g decigram 1x10-1

g 1 gram 1

dag 10 g decagram 1 x 101

hg 100g hectogram 1 x 102

kg 1000g kilogram 1 x 103



CONVERTING CONCENTRATIONS 
INTO PPM AND PPB

1 milliLitre OF WATER HAS A MASS OF 1gram

1 Litre OF WATER HAS A MASS OF 1kilogram



ppm = “parts per million”

This is a ratio telling us how many units of a 
substance are found in 1 million units of 
another substance.

For example, a sodium concentration of 
36ppm in bottled water means that there 
would be 36 milligrams of sodium in every 
one million milligram of water.



CONVERTING TO ppm
Using the table of metric prefixes, a concentration 
will always be in ppm if there is a power of 106 

(1 million = 106) between the two measured 
substances.

For example, 

if there are 2 mg of mercury found in 1 Litre of 
water, 

2mg/1L = 2mg/1kg mg = 10-3 grams

kg = 103 grams

-3 to +3 represents a difference in powers of 6

Therefore, the concentration of mercury in the 
water is 2ppm.



Example #1

Convert 2.1mg/L to ppm

Solution:

1 L = 1kg



Example #1 

Convert 2.1mg/L to ppm

Solution:

1 L = 1kg

2.1mg/L = 2.1mg/kg



Example #1  

Convert 2.1mg/L to ppm

Solution:

1 L = 1kg

2.1mg/L = 2.1mg/kg

= 2.1ppm



Example #2

Convert 3.42g/L to ppm

Solution:

3.42g/L = 3.42g/kg   (but g to kg is only a factor of 103)



Example #2 

Convert 3.42g/L to ppm

Solution:

3.42g/L = 3.42g/kg   (but g to kg is only a factor of 103)

3.42g = 3.42x1000 = 3420 mg



Example #2  

Convert 3.42g/L to ppm

Solution:

3.42g/L = 3.42g/kg   (but g to kg is only a factor of 103)

3.42g = 3.42x1000 = 3420 mg

3.42g/kg = 3420mg/kg



Example #2

Convert 3.42g/L to ppm

Solution:

3.42g/L = 3.42g/kg   (but g to kg is only a factor of 103)

3.42g = 3.42x1000 = 3420 mg

3.42g/kg = 3420mg/kg

= 3420 ppm



Converting to ppb

ppb – “parts per billion”
1 billion = 109

Therefore, we require a spread of 109

between the units to convert to ppb



Example #3

The chlorine concentration in water is 79 
mg/L.  Convert to ppb.

Solution:

79mg/L = 79mg/kg  (this is a 106 spread between units)



Example #3 

The chlorine concentration in water is 79 
mg/L.  Convert to ppb.

Solution:

79mg/L = 79mg/kg  (this is a 106 spread between units)

79 mg = 79x1000 = 79000 mg



Example #3  

The chlorine concentration in water is 79 
mg/L.  Convert to ppb.

Solution:

79mg/L = 79mg/kg  (this is a 106 spread between units)

79 mg = 79x1000 = 79000 mg

79mg/kg = 79000mg/kg (now we have a 109 spread 

between units)



Example #3

The chlorine concentration in water is 79 mg/L.  
Convert to ppb.

Solution:

79mg/L = 79mg/kg  (this is a 106 spread between units)

79 mg = 79x1000 = 79000 mg

79mg/kg = 79000mg/kg (now we have a 109 spread between units)

=79000 ppb

(Note that ppb is just ppm x 1000)



ppm  to ppb to ppt

A million is 106

A billion is 109

A trillion is 1012

Ppm can be changed to ppb by multiplying by 

1000.  How can ppm be changed to ppt?



Rounding and Significant Digits

What are significant digits? 

3.14159 has six significant digits (all the 
numbers give you useful information)

1000 has one significant digit (you don't know 
anything for sure about the hundreds, tens, or 
units places; the zeroes may just be 
placeholders; they may have rounded 
something off to get this value)



Significant Digits

1000.0 has five significant digits (the .0 tells us 
something interesting about the presumed accuracy 
of the measurement being made: that the 
measurement is accurate to the tenths place, but 
that there happen to be zero tenths)

0.00035 has two significant digits (only the 3 and 5
tell us something; the other zeroes are placeholders, 
only providing information about relative size)



Significant Digits 

0.000350 has three significant digits (that last zero 
tells us that the measurement was made accurate to 
that last digit, which just happened to have a value 
of zero)

1006 has four significant digits (the 1 and 6 are 
interesting, and we have to count the zeroes, 
because they're between the two interesting 
numbers)



Examples

Round 0.07284 to four, three, and two significant 
digits:

Answers: 0.07284 (four significant digits) 
0.0728 (three significant digits) 
0.073 (two significant digits) 

Round 231.45 to four, three, and two significant 
digits:

Answers: 231.5 (four significant digits) 
231 (three significant digits) 
230 (two significant digits) 



Basic Rules for Significant Digits

1) All nonzero digits are significant.
2) All zeroes between significant digits are 
significant.
3) All zeroes which are both to the right of 
the decimal point and to the right of all 
non-zero significant digits are themselves 
significant.



Accuracy and Place Value

• Copyright © Elizabeth 

3.14159 is accurate to the hundred-thousandths place

1000 is accurate to the thousands place

1000.0 is accurate to the tenths place

0.00035 is accurate to the hundred-thousandths place

0.000350 is accurate to the millionths place (note the extra 
zero)

1006 is accurate to the units place



Significant Digits in 
Multiplication & Division

In a calculation involving 

multiplication or division, the number 

of significant digits in an answer 

should equal the least number of 

significant digits in any one of the 

numbers being multiplied or divided.



Significant Digits in Addition and Subtraction

When quantities are being added or subtracted, the 
number of decimal places (not significant digits) in 
the answer should be the same as the least number 
of decimal places in any of the numbers being 
added or subtracted. 


