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Chapter 1: Whole Numbers & Key Concepts

What is a Whole Number?

Whole numbers are the numbers 0, 1, 2, 3, 4, 5, .... They are non-negative integers and do not
include fractions or decimals.

What is Place Value?

Place value is the value of a digit depending on its position in a number. For example, in 345, the
3 is in the hundreds place, so it means 300.

e Thousands, Hundreds, Tens, Ones
e Eg.,In4,582:4 = thousands, 5 = hundreds, 8 = tens, 2 = ones

What is Absolute Value?

The absolute value of a number is its distance from 0 on a number line, always positive.
|-71 =7 Is| =5

What is Distance?
In math, distance usually refers to how far apart two numbers are on a number line. It is the

absolute value of their difference.
Distance between 3 and -2 = |3 - (-2)]| = |5] =5

Chapter 2: Fractions

e Improper Fraction: Numerator > Denominator (e.g. 7/4)
e Mixed Number: Whole number and a fraction (e.g. 1 3/4)



Changing Improper Fractions to Mixed Numbers

Divide the numerator by the denominator. The quotient is the whole number, and the remainder
is the new numerator.
Example: 7/4 = 1 3/4 (7 + 4 = 1 remainder 3)

Changing Mixed Numbers to Improper Fractions
Multiply the whole number by the denominator and add the numerator. Place over the

denominator.
Example: 2 3/5 = (2x5+3)/5 = 13/5

Chapter 3: Operations with Fractions

Adding Fractions with Like Denominators

Add numerators, keep denominator the same.
2/7 + 3/7 = 5/7

Subtracting Fractions with Like Denominators

Subtract numerators, keep denominator the same.
6/9 - 2/9 = 4/9

Adding or Subtracting Fractions with Unlike Denominators

1. Find a common denominator (usually the LCD).
2. Rewrite fractions with the LCD.
3. Add or subtract numerators.

Example: 1/3 + 1/4 = 4/12 + 3/12 = 7/12
Adding Mixed Numbers with Unlike Denominators

1. Find LCD for fractions.
2. Add fractions, add whole numbers.
3. Simplify if needed.

Example: 1 1/2 + 2 2/3 = 4 1/6
Subtracting Mixed Numbers with Unlike Denominators

1. Find LCD.
2. Subtract fractions, then whole numbers.
3. Borrow if needed.



Example: 3 1/4 - 1 2/3 =1 7/12

Estimating Sums and Differences

e Round fractions to 0, 1/2, or 1 as appropriate for quick estimates.
e Estimate mixed numbers by rounding whole parts and fraction parts.

Example: 2 7/8 + 3 1/10 = 3 + 3 = 6

Chapter 4: Multiplying Fractions

Multiplying Fractions and Whole Numbers

Convert whole number to fraction, then multiply numerators and denominators.
3 x 4/7 = 3/1 x 4/7 = 12/7 = 1 5/7

Multiplying Fractions: Reciprocals

The reciprocal of a fraction is flipped numerator and denominator.
Reciprocal of 2/5 is 5/2

Multiplying Fractions and Mixed Numbers: Reducing
1. Change mixed numbers to improper fractions.

2. Multiply numerators, multiply denominators.
3. Reduce (simplify) if possible.

Example: 1 1/2 x 2/3 = 3/2 x 2/3 =6/6 = 1

Chapter 5: Dividing Fractions

Dividing Fractions by Whole Numbers

Multiply by the reciprocal of the whole number.
3/4 + 2 =3/4x 1/2 = 3/8

Dividing Whole Numbers by Fractions

Multiply by the reciprocal of the fraction.
5+ 2/3=5/1x3/2=15/2=71/2

Dividing Fractions by Fractions



Multiply by the reciprocal of the divisor.
4/5 + 2/3 = 4/5 x 3/2 = 12/10 = 6/5 = 1 1/5

Dividing Mixed Numbers
1. Convert to improper fractions.
2. Multiply by reciprocal.
3. Simplify.

Example: 2 1/2 + 1 1/4 = 5/2 + 5/4 = 5/2 x 4/5 = 20/10 = 2

Chapter 6: Ratios & Proportions

Ratios

A ratio compares two quantities. Written as a:b, a to b or a/b.
Example: 3 apples to 5 oranges = 3:5

Proportions and Cross-Multiplying

A proportion is an equation that states two ratios are equal.
a/b = ¢/d means a x d = b x ¢ (cross-multiplying)

Ratio Tables

A ratio table lists pairs of numbers that represent the same ratio.

A B

2 3

4 3]

6 9
Rates

A rate is a special ratio where the two quantities have different units.
Example: 60 miles per hour (60 mi/1 hr)

Problem-Solving with Proportions

Use proportions to solve real-world problems, such as scaling recipes or maps.
Example: If 3 pencils cost $1.50, how much do 7 pencils cost?
3/1.5 = 7/x — cross-multiply: 3x = 10.5 — x = $3.50



Chapter 7: Examples

Improper to Mixed: 9/4 =2 1/4

Mixed to Improper: 3 2/5 = 17/5

Add Like Denominator: 5/8 + 2/8 = 7/8

Subtract Unlike Denominator: 7/10 - 1/5=7/10-2/10 = 5/10 = 1/2
Multiply Fractions: 2/3 x 3/5 = 6/15 = 2/5

Divide Fractions: 4/7 + 2/3 = 4/7 x 3/2 = 12/14 = 6/7

Ratio Table: 1:2 — 24, 3:6, 4:8

Estimate:47/8 +31/8=5+3 =8

Chapter 8: Pre-Test (40 Questions)

Test your understanding before you begin! (Answers at the end of the document)

#

10

11

12

13

14

15

Question

What is the absolute value of -16?
Write 11/4 as a mixed number.
Write 2 2/5 as an improper fraction.
Add: 3/8 + 2/8

Subtract: 9/10 - 1/10

Add: 1/2 + 1/4

Subtract: 5/6 - 1/3

Add:21/3 +11/6

Subtract: 31/2 -1 3/4

Estimate: 4 3/4 + 2 1/8

Multiply: 3 x 2/5

Find the reciprocal of 4/9.
Multiply and reduce: 1 1/2 x 2/3
Divide: 3/5 + 2

Divide: 7 + 1/2



16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Divide: 2/3 + 1/6

Divide: 2 1/4 + 1 1/2

What is the ratio of 8 cats to 12 dogs?

Solve: 2/3 = x/9

What is the rate if you drive 120 miles in 2 hours?
Find the missing value: 3/5 = ?/20

What is the place value of 7 in 5,743?

Add: 2/7 + 5/7

Subtract: 8/9 - 2/3

Multiply: 4/5 x 2/3

What is |12 - 18|?

Estimate:57/8-21/8

Multiply: 2 1/3 x 3/5

Divide: 5/6 + 1/2

What is the distance between -4 and 7 on a number line?
Write 7/3 as a mixed number.

Write 1 5/6 as an improper fraction.

Add: 1/5 + 2/3

Subtract: 7/8 - 1/4

If 4 notebooks cost $12, what is the cost of 7 notebooks?
Find the missing value: 5/8 = x/16

What is the reciprocal of 7/2?

Multiply and reduce: 1 2/3 x 3/4

Divide: 3/4 + 1/8

What is the absolute value of -23?



Chapter 9: Questions & Answers

Q: How do | find a common denominator?
A: Find the smallest number that both denominators can divide into evenly (the Least
Common Denominator, or LCD). Rewrite each fraction with the LCD, then add or subtract.

Q: What's the easiest way to multiply mixed numbers?
A: Convert mixed numbers to improper fractions, multiply numerators and denominators,
then simplify.

Q: How do | know when to estimate instead of calculate exactly?
A: Estimate when you need a quick answer or when an exact answer is not required (e.g.,
shopping, measuring).

Q: How do | reduce fractions?
A: Divide the numerator and denominator by their greatest common divisor (GCD).

Q: What is cross-multiplying?
A: In a proportion like a/b = c/d, cross multiply to get axd = bxc.

Chapter 10: Post-Test (40 Questions)

Check your progress after studying! (Answers at the end)

# Question

1 What is 13/5 as a mixed number?

2 Write 4 1/3 as an improper fraction.
3 Add: 5/9 + 1/9

4 Subtract: 7/8 - 3/8

5 Add: 3/4 + 2/3

6 Subtract: 5/6 - 1/2



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Add:32/5+11/10

Subtract: 4 1/6 - 2 2/3

Estimate: 6 5/6 + 2 1/9

Multiply: 4 x 3/7

Find the reciprocal of 5/8.

Multiply and reduce: 2 1/4 x 4/5
Divide: 5/8 + 2

Divide: 8 + 2/5

Divide: 3/4 = 1/2

Divide: 3 1/2 + 1 3/4

What is the ratio of 10 boys to 15 girls?
Solve: 4/5 = x/20

What is the rate if you walk 18 km in 3 hours?
Find the missing value: 7/9 = ?/27
What is the place value of 3in 2,361?
Add: 1/6 + 3/4

Subtract: 5/8 - 3/16

Multiply: 3/5 x 7/9

What is |7 - 13|?

Estimate: 73/4-2 1/4

Multiply: 1 3/4 x 2/5

Divide: 4/9 + 2/3

What is the distance between 6 and -3?
Write 10/3 as a mixed number.

Write 2 7/8 as an improper fraction.



32

33

34

35

36

37

38

39

40

Add: 2/5 + 1/2

Subtract: 5/6 - 1/4

If 6 books cost $18, what is the cost of 10 books?
Find the missing value: 3/4 = x/16

What is the reciprocal of 9/4?

Multiply and reduce: 2 1/3 x 3/7

Divide: 5/12 + 1/4

What is the absolute value of -11?

What is a whole number?

Answers for Pre-Test and Post-Test
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7/3
12/3
11
21/3
11/6
13/12
3/5
45
10
2/7
5/6



6th Grade Math: Expressions, Equations,

and Properties

Concept Explanations Worked Examples Pre-Test Questions & Answers Post-Test

Chapter 1: Concept Explanations

Exponents

An exponent tells you how many times to multiply a number by itself. For example, 23
means 2 x 2 x 2 = 8.

Scientific Notation

Scientific notation is a way to write very large or very small numbers using powers of 10.

For example, 3,000 can be written as 3 x 103,

Order of Operations

Order of operations tells us the correct sequence to evaluate a math expression:
Parentheses, Exponents, Multiplication/Division (left to right), Addition/Subtraction (left to
right). Often remembered as PEMDAS.

Commutative and Associative Properties

o Commutative Property: The order of addition or multiplication does not change the
result (e.g.,a+b=Db+a).

o Associative Property: The way numbers are grouped does not change their sum or
product (e.g., (@+b)+c=a+ (b +c)).

Distributive Property and Identity

o Distributive Property: a(b + c) =ab + ac



« Identity Property: Adding O or multiplying by 1 does not change the number (e.g., a +
0O=a,ax1=a).

Zero Property, Equality Properties

o Zero Property of Multiplication: Any number multiplied by 0 is 0.
o Equality Properties: If you add or subtract the same number from both sides of an
equation, it stays equal.

Factors and Multiples

Factors are numbers you multiply together to get another number. Multiples are the result
of multiplying a number by an integer.

Understanding Variable Expressions

A variable expression is a mathematical phrase involving numbers, variables, and
operations. For example: 3x + 4

Solving Equations by Addition, Subtraction, Multiplication, and Division

To solve an equation, use operations to get the variable by itself. For example, to solve x +
5 =12, subtract 5 from both sides.

Inequalities
Inequalities compare two values with symbols like <, >, <, or 2. Example: x +3>7
Solving Equations and Inequalities by Substitution

Substitute a value for the variable to check if it makes the equation or inequality true.

Chapter 2: Worked Examples

1. Exponent: 52=5x5=25

2. Scientific Notation: 4,500 = 4.5 x 103



. Order of Operations: 2+3x4=2+12=14

. Commutative Property: 6 +8=8+6 =14

. Associative Property: (1+2)+3=1+(2+3)=6

. Distributive Property: 3(2 +4)=3x2 +3x4=6+12=18
. Identity Property: 7 x 1 =7

. Zero Property: 9x0=0

. Equality Property: Ify + 5=12,theny=12-5=7

o © 0o N o o ~ »w

—

. Factors: Factorsof 12 are 1, 2, 3,4, 6, 12

—
—

. Multiples: Multiples of 4 are 4, 8, 12, 16, ...

RN
N

. Variable Expression: If x = 3,then 2x + 5 =2x3 + 5 = 11

—
w

. Solving Equation (Addition): x+4 =9 - x=9-4=5

—
o

. Solving Equation (Multiplication): 5x =20 - x=20+5=4

—
@)

. Inequality: x+2>5—->x>3

—
(o))

. Substitution: Forx=2inx+7=9:2+7=9V

Chapter 3: Pre-Test (Multiple Choice)

1. What is 32?2
(ON)
09
O 12
O 8
2. What is 6,000 in scientific notation?
O 6 x 102
O 6x 103
O 6 x 10
O 0.6 x 10%

3.Solve: 5+2 x4
O 28



O 13
O 18
O 16

.TrueorFalse:7+2=2+7
O True

O False

O Neither

O Not enough information

.Solve: (6+3)+2
O 10
o1
o8
o7

. Apply the distributive property: 2(4 + 6)
O 20
O 24
O 18
O 16

. What is the identity element for addition?
oo

O 1

O 10

O -1

.Find: 8 x0
O 8
oo
O 1
O 16

.Solve: x+3=7
O 10
O 4
O5
O3

. How many factors does 18 have?
O4
O5



1

12.

13.

14.

15.

16.

17.

O6
O 8

. Which is a multiple of 77?

O 10
O 14
O5
O9

Simplify: 2 + x + 3
Ox+5
Ox+6

O 2x+3

O 5x

Solve by multiplication: 4x = 24

O 20
O5
O6
O3

Solve by division: x/3 =5
O 8
O 15
O 12
O 18

Solve: x-9=2
09
o7
o1
O 12

If x =4, what is 3x + 27?
O 14
O 12
O 10
06

Evaluate: 10’
O 10
O 1



oo
O 100

18. Which is a factor of 247

O5
O3
o7
O 15

19. What is 45,000 in scientific notation?

O 4.5x 103
O 4.5 x 10*
O 45 x 104

O 0.45 x 10°

20. Solve: (2 +3) x5

O 15
O 25
O 20
O 10

21. True or False: (a+b)+c=a+ (b +c)

O True

O False

O Only for a=b=c
O Not always

22. Apply distributive property: 5(3 + 1)

O 20
O 15
O 16
O 14

23. What is the identity element for multiplication?

O 1
Oo0
O 10
O 100

24. Find: 0 x 12

O 12
oo



O 1
O 24

25. Solve: x-4=6
O 2
O 10
O 8
O 12

26. How many factors does 16 have?
O5
O 4
06
o7

27. Which is a multiple of 9?
O 27
O 14
O 15
O 8

28. Simplify: x + x + 2
O 2x+2
O x+2x
Ox+2
O 2x

29. Solve: 7x = 35
(ON)
O5
o7
O 4

30. Solve: x/5 =4
O9
O 10
O 20
O 15

31. Solve: x+ 10 =15
O 25
O 5



32

33

34

35

36

37

38

O 10
O 15

.Ifx =5, find 2x - 3.

o7
O 13
O3
O 8

. Evaluate: 24

O 8
O 16
O 12
O 14

. Which number is a multiple of 87

O 14
O 16
O 15
O 12

. What is 0.005 in scientific notation?

O 5x 1072
O 5x 1073
O 0.5x 107
O 0.05 x 1072

. Solve: (4 +6) x 2

O 16
O 20
O 24
O 18

. True or False: ab =ba

O True

O False

O Only for a=b
O Not always

. Apply distributive property: 4(2 + 5)

O 28
O 24



O 21
O 32

39. What is the result of any number multiplied by 07?
oo
O1
O The number itself
O Infinity

40. Solve: x/2 =6
O 12
O 8
ON
02

Chapter 4: Review of Incorrect Pre-Test Answers

After you complete the pre-test, your missed questions will appear here for review.

Post-Test: 40 Questions

1. What is the value of 11 (pi) rounded to two decimal places?
O A)2.14
O B)3.14
O C) 3.41
O D)4.13

2. What is the chemical symbol for gold?
O A)Ag
O B) Go
O C)Au
O D) Ga



3. What is 12 x 82
O A) 88
O B) 96
O C)86
O D) 108

4. The process by which plants make their own food is called:
O A) Respiration
O B) Fermentation
O C) Photosynthesis
O D) Digestion

5. Which planet is known as the ‘Red Planet’?
O A) Venus
O B) Jupiter
O C) Mercury
O D) Mars

6. What is the largest organ in the human body?
O A) Heart
O B) Liver
O C) Skin
O D) Lungs

7. What is the result of 15 divided by 3?
OA)4
OB)3
OcC)e
O D)5

8. Which gas do humans need to breathe to survive?
O A) Carbon Dioxide
O B) Nitrogen
O C) Oxygen
O D) Hydrogen

9. What is the freezing point of water on Celsius scale?
O A)0°C
O B)0°C
O C)32°C
O D) 100°C



10. The sum of the angles in a triangle is:
O A)90°
O B) 270°
O C)180°
O D) 360°

11. Which planet has rings?
O A) Venus
O B) Mars
O C) Saturn
O D) Mercury

12. What is the square root of 81?
OA)6
OB)9
ocC)s
OD)7

13. H20 is the chemical formula for:
O A) Hydrogen Peroxide
O B) Water
O C) Oxygen
O D) Salt

14. How many sides does a hexagon have?
O A)5
O B)6
OQC)7
O D)8

15. What is the capital of France?
O A) London
O B) Rome
O C) Paris
O D) Berlin

16. What is 72?
O A) 12
O B) 21
O C)49
O D) 14



17.

18.

19.

20.

21.

22.

23.

What is the boiling point of water on Celsius scale?
O A)50°C

O B) 100°C

O C)80°C

O D)212°C

The smallest prime number is:
O A1
OB)2
OC)3
O D)5

Which of these is a mammal?
O A) Eagle

O B) Snake

O C) Dolphin

O D) Shark

What is 100 divided by 4?
O A) 25
O B) 20
O C) 50
O D) 40

What force pulls objects toward the Earth?
O A) Magnetism

O B) Gravity

O C) Electricity

O D) Friction

What is the main gas found in air?
O A) Oxygen

O B) Nitrogen

O C) Carbon Dioxide

O D) Hydrogen

Which number is an even number?
OA)8

O B) 11

O C)13

O D)17



24. Which animal is known as the King of the Jungle?
O A) Elephant
O B) Lion
O C) Tiger
O D) Bear

25. What is the next number in this sequence: 2,4,6,8,  ?
O A)10
O B)10
O C)12
O D) 14

26. Which shape has four equal sides and four right angles?
O A) Rectangle
O B) Triangle
O C) Square
O D) Circle

27. What is the chemical symbol for sodium?
O A)So
OB)S
O C)Na
O D)N

28. If you mix red and blue, what color do you get?
O A) Green
O B) Orange
O C) Purple
O D) Yellow

29. Which of these is a renewable resource?
O A)Qll
O B) Coal
O C) Solar Energy
O D) Natural Gas

30. What is the value of 5 x 07
OA)0
O B)5
O C)1
O D)10



31. Which body part is used for smelling?
O A) Eye
O B) Ear
O C) Nose
O D) Mouth

32. What is the largest planet in our solar system?
O A) Earth
O B) Jupiter
O C) Mars
O D) Saturn

33. Who invented the telephone?
O A) Thomas Edison
O B) Nikola Tesla
O C) Alexander Graham Bell
O D) Albert Einstein

34. Which is the hottest planet in our solar system?
O A) Venus
O B) Mars
O C) Earth
O D) Mercury

35. Which nutrient builds and repairs body tissues?
O A) Carbohydrates
O B) Fats
O C) Proteins
O D) Vitamins

36. What tool is used to measure temperature?
O A) Barometer
O B) Scale
O C) Thermometer
O D) Ruler

37. Which animal is known to have a long trunk?
O A) Elephant
O B) Horse
O C) Lion
O D) Kangaroo



38. Which instrument is used to look at stars?
O A) Microscope
O B) Periscope
O C) Telescope
O D) Stethoscope

39. What is 25% of 2007
O A) 100
O B) 50
O C) 50
O D) 25

40. What is the main source of energy for life on Earth?
O A) The Moon
O B) Oceans
O C) The Sun
O D) Wind



