
Basic Math Concepts



Basic math review
•We’ll start with a gentle review of the necessary 

maths
• Positive & Negative Numbers
• Fractions
• Decimals & Percentages
• Exponents and Roots
• Order of Computation
• Summation
• Equations



* When Multiplication involves symbols, parentheses can be dropped.
For instance,(x)(y)=X(Y)=XY
**The squareroot of a numb er is that number which,when multiplied by itself,yields
the original number.



Positive & Negative numbers

0 4321-4 -3 -2 -1

+2-2+(-2)

Rule 1: If something is written without a sign, it’s positive

+2 = 2 +x = x

Rule 2: When adding numbers of the same sign, add them up and 
prefix them with the same sign that the individual numbers had

+3 + (+5) = +8 2 + 7 = 9 -4 + -2 + -1 = -7 -x + -5x = -6x



Positive & Negative numbers (Contd..)
•Rule 3: When summing a group of numbers with 

mixed signs follow these three steps

1.Add the positive numbers; add the negative numbers as if 
they were positive

2.Subtract the smaller sum from the larger sum
3.Prefix your answer with the sign of the larger sum

5 – 3 + 2 – 1 → (+)(5 + 2) and (-)(3 + 1) = (+)(7) and (-)(4)

7 (larger) – 4 (smaller) = 3



Positive & Negative numbers (contd…)

What about -2 + 6 – 14 + 3 – 4?



Positive & Negative numbers (contd…)

What about -2 + 6 – 14 + 3 – 4?

= (+)(6 + 3) and (-)(2 + 14 + 4)

= (+)(9) and (-)(20)

= 20 (larger) – 9 (smaller) = 11

Take the sign of the larger number (-) therefore -11



Positive & Negative numbers(Contd..)

• Rule 4: Adding a negative number is the same as subtracting a positive number; 

subtracting a negative number is the same as adding a positive number

• Two positive sign make a plus

• Two negative signs make a plus

• 5 – (-4) = 5 + 4 = 9

• A positive and a negative make a minus

• A negative and a positive make a minus

• 5 – (+3) = 5 + (-3) = 5 – 3 = 2

• 7 + (-12) = 7 – (+12) = 7 – 12 = -5



Positive & Negative numbers(Contd..)

Rule 5: When multiplying or dividing two things of the same sign the 
result is always positive

Rule 6: When multiplying or dividing two things of different signs the 
result is always negative

15  3 = 5 3 * 7 = 21

(-9)  (-1) = 9 -8  -3 = 24

-6 / -4 = 1.5 12(8) = 96

-8  3 = -24 3 • -7 = -21

12(-8) = -96 -15  3 = -5

(9)  (-1) = -9 -6 / 4 = -1.5



Positive & Negative numbers(Contd…)

Rule 7: With more than two numbers to multiply or divide, take them 

pairwise in order and follow rules 5 and 6

If there’s an odd number of negatives the result will be negative

If there’s an even number of negatives the result will be positive

6  3  −1  5

= 2  −1  5
= −2  5 = −4

40  2  2 −2

= 20  2  −2
= 10  −2 = −5

3  −2  −4  3

= −6  −4 x 3
= 24  3 = 72



Fractions

Rule 1: Fractions symbolise division – divide the top expression 
(the numerator) by the bottom expression (the denominator)

Rule 2: You can turn anything into a fraction by dividing it by 1

−9

3
= −3 6

4 − 1
= 2

(13 − 3)(7 + 3)

−3 + 2

=
(10)(10)

−1

= −100

3 = 
3

1
-6.2 = 

−6.2

1
3x + 4 = 

3x+4

1



Fractions (Contd..,)
Rule 3: To multiply fractions, multiply the numerators together and 
multiply the denominators together

Rule 4: Multiplying both the numerator and denominator by the same 
number doesn’t change its value

1

5
∙ 10

=
1

5
∙
10

1

=
10

5
= 2

3𝑥𝑦 ∙
3

4

=
3𝑥𝑦

1
∙
3

4

=
3(3𝑥𝑦)

4

=
9𝑥𝑦

4

2

3
∙
1

2

=
2

6

= 0.33

1

2

=
1 . 2

2 ∙ 2

=
2

4
= 0.5



Fractions (Contd..,)

• Rule 5: To divide by a fraction, invert and multiply. Switch around the 
numerator and the denominator of the fraction you want to divide by, 
then multiply it by the thing you’re dividing

• 21 ÷
3

5
=

21

1
÷

3

5

=
21

1
∙
5

3

=
105

3
= 35



Fractions (Contd..,)

• Rule 7: To add or subtract fractions, they must have the a common 
denominator, i.e. their denominators must be the same, then the 
nominators can be added or subtracted as usual

2

3
+
1

2

=
2 ∙ 2

2 ∙ 3
+
3 ∙ 1

3 ∙ 2

=
4

6
+
3

6

=
7

6

= 1
1

6

5

8
−
1

2

=
1 ∙ 5

1 ∙ 8
−
4 ∙ 1

4 ∙ 2

=
5

8
−
4

8
1

8

1

3
+
1

2
+
3

4
−

1

12

=
4 ∙ 1

4 ∙ 3
+
6 ∙ 1

6 ∙ 2
+
3 ∙ 3

3 ∙ 4
−

1

12

=
4

12
+

6

12
+

9

12
−

1

12

=
18

12

= 1
1

2



Decimals and Percentages

Rule 1: Decimals indicate that the part of the number following the 
decimal point is a fraction with 10, 100, 1000 and so on as the 
denominator

Rule 2: Percentages are fractions of 100 (two-place decimals)

𝟑. 𝟐 = 𝟑
𝟐

𝟏𝟎
𝟑. 𝟐𝟓 = 𝟑

𝟐𝟓

𝟏𝟎𝟎 𝟑. 𝟐𝟓𝟕 = 𝟑
𝟐𝟓𝟕

𝟏𝟎𝟎𝟎

45% =
𝟒𝟓

𝟏𝟎𝟎
= 𝟎. 𝟒𝟓

𝟑. 𝟐% =
𝟑. 𝟐

𝟏𝟎𝟎
= 𝟎. 𝟎𝟑𝟐 𝟏𝟏𝟎% =

𝟏𝟏𝟎

𝟏𝟎𝟎
= 𝟏. 𝟏



Exponents and roots
Rule 1: An exponent is a small number placed slightly higher than and to the right of    

a number. 33 has an exponent of 3. (x-y)2 has an exponent of 2.

The exponent tells how many times a number or expression is to be multiplied by itself

Rule 2: Roots are the opposite of exponents. The square root is the opposite of an 

exponent of 2, the cube root is the opposite of the exponent of 3. Statistics 

generally uses only square roots.

24

= 2• 2 • 2 • 2
103

=10 • 10 • 10

9 = 3

36 + 13 =

49 = 7

36 + 13

= 6 + 13

= 19



Order of Computation

Rule 1: Any expressions within brackets has higher priority with nested
brackets work from the inside out.

4 (7 – 2) = 4 (5) = 20

Treat the numerator and the denominator of a complicated fraction as 
if each were contained in brackets

3 + 2

5(7 − 3)
=

5

5(4)
=

5

20
=
1

4

Rule 2: Roots and exponents are handled first (2 – 32)(4 + 22)

= (2 – 9)(4 + 4)

= (−7)(8)

= −56



Order of Computation(operations)
• Rule 3:

Symbol

Parentheses ( )

Exponents XY

Multiplication X or . or . *

Division /  or the fraction bar in 
𝑋

𝑌

Addition +

Subtraction -



Order of computation
Example

5 – (3 x 4) x (8 – 22)(-3 + 1) / 3 (exponent)

= 5 – (3 x 4) x (8 – 4)(-3 + 1) / 3 (things in brackets)

= 5 – ( 12 ) x ( 4 )( -2 ) / 3 (multiply)

= 5 – (48 x -2) / 3 (multiply again)

=5 – (-96) / 3 (divide)

= 5 – ( -32 ) (subtract)

= 37



Summation
These are shown using a  symbol, which means ‘add up all of 
whatever comes next’.

σ𝑥 = σ𝑖=1
𝑁 𝑥

(but we normally use the short version)

Suppose 5 people take a quiz and get 10, 10 , 8, 12 and 10

x1 = 10, x2 = 10, x3 = 8, x4 = 12, x5 = 10

σ𝑥 = 10 + 10 + 8 + 12 + 10 
= 50

σ𝑥2 = 100 + 100 + 64 + 144 + 100 = 508

σ𝑥 2 = 502 = 2500 



Summation
Suppose they take a second quiz and get 4, 5, 6, 5 and 4

y1 = 4, y2 = 5, y3 = 6, y4 = 5, y5 = 4

σ𝑦 = 4 + 5 + 6 + 5 + 4
= 24

σ𝑦2 = (4)2 + (5)2 + (6)2 + (5)2 + (4)2

= 16 + 25 + 36 + 25 + 16 
= 118



Summation
Suppose they take a second quiz and get 4, 5, 6, 5 and 4

Solve the following:

y1 = 4, y2 = 5, y3 = 6, y4 = 5, y5 = 4

x1 = 10, x2 = 10, x3 = 8, x4 = 12, x5 = 10

෍𝑦
σ𝑥 + σ𝑦

෍𝑦2
σ𝑥2 + σ𝑦2

(σ 𝑥 + 𝑦 )2



Summation
σ𝑥 + σ𝑦 = 50 + 24 

= 74

σ𝑥2 + σ𝑦2 = 2500 + 118 = 2618

(σ 𝑥 + 𝑦 )2 = ((10+4) + (10+5) + (8+6) + (12+5) + (10+4))2

= (14 + 15 + 14 + 17 + 14)2

= 742

= 5476

σ 𝑥 + 𝑦 2 = (10+4)2 + (10+5)2 + (8+6)2 + (12+5)2 + (10+4)2

= (14)2 + (15)2 + (14)2 + (17)2 + (14)2

= 196 + 225 + 196 + 289 + 196 
= 1102



Equations
Rule 1: Adding or subtracting the same number from each side of an 
equation is acceptable and the two sides will still be equivalent

Rule 2: If you multiply or divide one side of an equation by a number 
then you must do the same to the other side

=

8 – 2 = 3 + 3 2 + 8 – 2 = 2 + 3 + 3

8 = 8
2x + 7 = 35

2x + 7 – 7 = 35 - 7 2x = 28

3 + 2 – 1 = 7 – 5 + 2
6(3 + 2 – 1) = 6(7 – 5 + 2)

6(4) = 6(4)

24 = 24



Summary

• Topics covered

• Positive & Negative Numbers

• Fractions

• Decimals & Percentages

• Exponents and Roots

• Order of Computation

• Summation

• Equations



https://forms.office.com/e/aXtM580QtC



References

Section 1 -Kranzler, J.H. (2010) Statistics for the Terrified, Pearson


