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MENTAL MATH MASTERY ABOUT THIS COURSE

INTRODUCTION

About This Course

Welcome to "Mental Math Mastery." This course is designed to sharpen your numerical abilities, enabling
you to perform multiplication, division, addition, and subtraction quickly and accurately in your head.
Developing strong mental math skills offers significant advantages, from saving valuable time on exams to
making everyday calculations faster and more reliable.

This comprehensive learning path is organized into five modules and 36 lessons. It provides
approximately 4 hours and 46 minutes of expert instruction from tecmath. MegaCourse structures this
content to ensure a clear progression, guiding you through proven techniques for efficient mental
calculation.

Our approach focuses on building genuine number sense. You will not just memorize tricks. You will learn
to understand the underlying principles that make these methods effective. This foundational

understanding allows you to apply mental math confidently in various situations.

Course Facts

FORMAT 5 modules - 36 lessons

VIDEO About 4 hr 46 min

INSTRUCTION

LEVEL Beginner

CATEGORY Learning & Study Skills

INSTRUCTOR tecmath

CERTIFICATE Included with course completion on MegaCourse
COURSE HOME megacourse.app,/courses/mental-math-mastery

What You Will Learn

Multiply and divide multi-digit numbers mentally.
» Use estimation to sanity-check calculator answers.
» Save minutes on numerical exam sections.

» Build genuine number sense through practice.
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MENTAL MATH MASTERY ABOUT THIS COURSE

Who This Course Is For

This course serves anyone seeking to improve their speed and accuracy with numbers. It is particularly
beneficial for students preparing for standardized tests or academic subjects requiring quick calculations.
Professionals in fields like finance or engineering, and anyone who wishes to enhance their cognitive

agility, will also find great value here.

You should approach this course with a desire to practice and refine your mathematical intuition. The
techniques taught here build upon fundamental arithmetic understanding.

Before You Start

« Students should possess a foundational understanding of basic arithmetic operations, including

addition, subtraction, multiplication, and division.

How to Use This Guide

This study guide is a companion to the "Mental Math Mastery" video course available on MegaCourse.app.
We recommend watching each video lesson first. Then, use this guide to review the concepts, work
through examples, and reinforce your understanding. Consistent practice is essential for mastering mental

math.

The course is structured into five distinct modules. Each module focuses on specific calculation types or
techniques. Work through the lessons sequentially to build your skills progressively. Set aside regular time

each day or week for study and practice.

Take advantage of the review sections and practice problems included in the course materials. Applying
the techniques immediately after learning them helps solidify your knowledge. Focus on understanding

why a method works, not just how to perform it.
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CHAPTER 1

Mental Multiplication Made Easy

This chapter introduces fundamental techniques for performing multiplication mentally. You will
learn to approach multi-digit multiplication problems with confidence, transforming complex
calculations into manageable steps. The goal is to build both speed and accuracy, preparing you for

exams and everyday numerical tasks.

We will cover general strategies for two-digit numbers, then explore the powerful 'base method' for
numbers close to 10, 20, 30, 50, and 100. Consistent practice of these methods will significantly

improve your number sense and mental agility.

General Strategies for Two and Three-Digit Multiplication

Covers: Fast Math Tricks - How to multiply 2 digit numbers up to 100 - the fast way! - Fast Math Tricks - multiplication of two and
three digit numbers. - Math tricks for fast calculation - Mental Math Tricks - How to multiply in your head!

Mental multiplication often begins by breaking down numbers into simpler parts. This approach uses the
distributive property, which states that a(b + ¢) = ab + ac. For example, to multiply 12 by 15, you can think
of 15 as 10 + 5. The calculation becomes 12 x (10 + 5). This expands to (12 x 10) + (12 x 5). You can easily
calculate 12 x 10 equals 120 and 12 x 5 equals 60. Adding these results, 120 + 60, gives you 180.

This method is versatile. Consider 23 x 14. You can break 14 into 10 + 4. So, (23 x 10) + (23 x 4). This is
230 + (23 x 4). To calculate 23 x 4, you can break 23 into 20 + 3. So, (20 x 4) + (3 x 4) equals 80 + 12,
which is 92. Finally, add 230 + 92 to get 322.

Another effective technique for two-digit numbers is the vertical and crosswise method, sometimes called
the criss-cross method. This method helps organize the steps for multiplying two-digit numbers like AB x
CD. You multiply the units digits (B x D), then cross-multiply and add (A x D + B x C), and finally multiply
the tens digits (A x C). Each result forms part of the answer, carrying over tens as needed.

Let's apply this to 23 x 14:

1. Multiply the units digits: 3 x 4 = 12. Write down 2, carry over 1.

2. Cross-multiply and add: (2x 4) + (3x 1) = 8 + 3 = 11. Add the carried-over 1: 11 + 1 = 12. Write

down 2, carry over 1.

3. Multiply the tens digits: 2 x 1 = 2. Add the carried-over 1: 2 + 1 = 3. Write down 3.

Combining these gives you 322. This method requires practice to perform mentally, but it is highly
efficient once mastered.

For three-digit numbers, the same principles apply. You can break down one of the numbers into
hundreds, tens, and units, then apply the distributive property. For example, 123 x 4. This is (100 x 4) +
(20x4) + (3x4) = 400 + 80 + 12 = 492. As numbers grow larger, combining these breaking-down
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MENTAL MATH MASTERY CHAPTER 1 - MENTAL MULTIPLICATION MADE EASY

methods with the specific base methods discussed later becomes very powerful. The key is to visualize the

numbers and the operations.

Practice these general strategies with various two and three-digit numbers. Start with simple examples
and gradually increase complexity. Focus on performing each step mentally without writing anything

down. This builds the foundational mental muscles for more advanced tricks.

Mental Multiplication Using Base 10

Covers: Fast Mental Multiplication Trick - multiply in your head using base 10

The base method is a powerful technique for multiplying numbers that are close to a convenient base
number, such as 10, 100, or 1000. We begin with Base 10, which is useful for numbers like 8, 9, 11, 12, 13,
and so on. The core idea is to identify the deviation of each number from the base. The deviation is simply

the difference between the number and the base.
Let's multiply 12 x 13 using Base 10:

1. Identify deviations: 12 is +2 from 10. 13 is +3 from 10.

2. Cross-add: Add one number to the deviation of the other. (12 + 3) = 15. Or (13 + 2) = 15. This 15

forms the first part of your answer. Since we are using Base 10, this 15 represents 150.

3. Multiply deviations: Multiply the two deviations: (+2) x (+3) = 6. This forms the second part of your

answer.

4. Combine: Add the results from step 2 and step 3: 150 + 6 = 156.
Consider another example: 8 x 9.

1. Identify deviations: 8 is -2 from 10. 9 is -1 from 10.
2. Cross-add/subtract: (8 - 1) = 7. Or (9 - 2) = 7. This 7 represents 70.
3. Multiply deviations: (-2) x (-1) = +2.

4. Combine: 70 + 2 = 72,
What if the product of deviations is larger than 9? Let's try 14 x 13.

1. Deviations: 14 is +4 from 10. 13 is +3 from 10.

2. Cross-add: (14 + 3) = 17. This represents 170.

3. Multiply deviations: (+4) x (+3) = 12.

4. Combine: 170 + 12 = 182.
Notice that when the product of deviations is a two-digit number, you simply add it to the first part of your
answer. This method simplifies calculations by reducing them to additions and single-digit
multiplications. It builds a strong foundation for understanding more complex base methods. Practice

with various combinations of numbers above and below 10. Visualize the deviations and the cross-

addition process.
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Multiplication Near Bases 20, 30, and 50

Covers: Fast Mental Multiplication Trick - Multiply in your head using base 20 and 30 - Fast Mental Multiplication Trick - Multiply in
your head numbers near 50

The base method extends effectively to other bases like 20, 30, and 50. The core principle remains the
same: find the deviations from the chosen base, perform a cross-addition, multiply the deviations, and

then combine. The key difference is an extra step involving a 'base multiplier.'

Using Base 20

Let's multiply 21 x 23. Our base is 20. The base multiplier is 2 (because 20 = 2 x 10).

1. Identify deviations: 21 is +1 from 20. 23 is +3 from 20.
2. Cross-add: (21 + 3) = 24. Or (23 + 1) = 24.

3. Apply base multiplier: Multiply the result from step 2 by the base multiplier (2 for Base 20): 24 x 2
= 48. This represents 480.

4. Multiply deviations: (+1) x (+3) = 3.
5. Combine: 480 + 3 = 483.

Consider 18 x 19. Our base is 20.

1. Deviations: 18 is -2 from 20. 19 is -1 from 20.

2. Cross-add/subtract: (18 - 1) = 17. Or (19 - 2) = 17.

3. Apply base multiplier: 17 x 2 = 34. This represents 340.
4. Multiply deviations: (-2) x (-1) = 2.

5. Combine: 340 + 2 = 342.

Using Base 30
Let's multiply 28 x 31. Our base is 30. The base multiplier is 3.

1. Deviations: 28 is -2 from 30. 31 is +1 from 30.

2. Cross-add/subtract: (28 + 1) = 29. Or (31 - 2) = 29.

3. Apply base multiplier: 29 x 3 = 87. This represents 870.
4. Multiply deviations: (-2) x (+1) = -2.

5. Combine: 870 - 2 = 868.

Using Base 50
For numbers near 50, the base is 50, and the base multiplier is 5.
Let's multiply 52 x 53.

1. Deviations: 52 is +2 from 50. 53 is +3 from 50.

2. Cross-add: (52 + 3) = 55. Or (53 + 2) = 55.
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3. Apply base multiplier: 55 x 5 = 275. This represents 2750.

4. Multiply deviations: (+2) x (+3) = 6.

5. Combine: 2750 + 6 = 2756.
This consistent method allows you to tackle a wide range of two-digit multiplications. The most
challenging part is often the mental multiplication by the base multiplier. Practice your times tables for 2,

3, and 5 to make this step faster. Work through examples with numbers both above and below the base,

and practice combining positive and negative deviations.

Mental Multiplication Near Base 100

Covers: Mental Multiplication Math Trick - Multiply numbers in your head near 100

Multiplying numbers near 100 is one of the most elegant and useful mental math tricks. The base is 100,
and the method is similar to Base 10, but with a slight adjustment for the product of the deviations. Since

our base is 100, the product of deviations will always occupy the last two digits of our answer.

Both Numbers Below 100

Let's multiply 97 x 98:

1. Identify deviations: 97 is -3 from 100. 98 is -2 from 100.

2. Cross-subtract: Subtract the deviation of one number from the other number. (97 - 2) = 95. Or (98 -
3) = 95. This 95 forms the first part of your answer, representing 9500.

3. Multiply deviations: Multiply the two deviations: (-3) x (-2) = +6. This forms the last two digits of

your answer. Ensure it is written as a two-digit number, so 06.

4. Combine: Place the two parts together: 9506.

Both Numbers Above 100
Let's multiply 103 x 104:

1. Identify deviations: 103 is +3 from 100. 104 is +4 from 100.

2. Cross-add: Add the deviation of one number to the other number. (103 + 4) = 107. Or (104 + 3) =
107. This 107 forms the first part of your answer, representing 10700.

3. Multiply deviations: (+3) x (+4) = 12. This forms the last two digits of your answer.

4. Combine: Place the two parts together: 10712.

One Number Above, One Number Below 100

This case requires a small but important adjustment. Let's multiply 96 x 103:

1. Identify deviations: 96 is -4 from 100. 103 is +3 from 100.

2. Cross-add/subtract: (96 + 3) = 99. Or (103 - 4) = 99. This 99 forms the first part of your answer.
Mentally, this represents 9900.

3. Multiply deviations: (-4) x (+3) = -12.
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4. Combine: Here, you are adding a negative product. So, 9900 - 12 = 9888.

This method is incredibly fast for numbers around 100. The trickiest part is handling the negative product
of deviations correctly. Always remember that the cross-added/subtracted sum gives the "hundreds' part,
and the product of deviations gives the "units' part. Practice these variations until the steps become

automatic. Visualize the numbers moving towards or away from 100.

KEY TAKEAWAYS
o Mental multiplication relies on breaking down numbers into simpler components using the
distributive property.

o The base method simplifies calculations for numbers near a common base, such as 10, 20, 30,
50, or 100.

o Deviations, which are differences from the base, are central to applying the base method
effectively.

» For bases other than 10 or 100, an extra step of multiplying by a base multiplier is required after

cross-addition.

» The 'mear 100' trick is particularly efficient, involving cross-addition/subtraction and the

product of deviations for the last two digits.

» Consistent practice of these techniques is essential for building speed, accuracy, and genuine

number sense.

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.

1. What is the core idea behind breaking down numbers for mental multiplication?
2. Explain how the base method simplifies multiplying numbers like 12 x 13.
3. Describe the key steps for multiplying two numbers near 100, such as 96 x 98.

4. When using a base other than 10 or 100 (like 20 or 50), what extra step is involved compared to base
10 or 1007?

5. Why is consistent practice crucial for mastering mental multiplication techniques?
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CHAPTER 2

Mental Multiplication Made Easy

Welcome to Chapter 2 of the Mental Math Mastery study guide. This chapter focuses on developing
your mental arithmetic skills, particularly in multiplication and division. We build upon basic
arithmetic to introduce powerful techniques for performing calculations quickly and accurately in

your head.

Mastering these methods will not only speed up your work on exams but also enhance your everyday
number sense. You will learn strategies for addition, subtraction, multiplication, and division,
including specific tricks for common scenarios and general approaches for more complex problems.

Practice is key to internalizing these methods, allowing them to become second nature.

Foundational Mental Arithmetic: Addition and Subtraction

Covers: Mental Math Tricks - Addition and Subtraction in your head!

Before tackling advanced multiplication and division, a solid grasp of mental addition and subtraction is
essential. Many complex calculations break down into simpler additive or subtractive steps. The goal is to
move beyond digit-by-digit calculation and instead manipulate whole numbers or significant parts of
them.

Adding by Breaking Apart

This method involves splitting one or both numbers into easier components, often tens and units. You

then add these components sequentially.
Example: 47 + 28

1. Start with 47.
2. Add the tens from 28: 47 + 20 = 67.
3. Add the units from 28: 67 + 8 = 75.

Alternatively, you can break both numbers:

1. Add the tens: 40 + 20 = 60.
2. Add the units: 7 + 8 = 15.

3. Combine the results: 60 + 15 = 75.

This method is flexible. You might break 28 into 3 and 25 to make 47 + 3 = 50, then 50 + 25 = 75. Choose
the split that feels most natural.

Subtracting by Breaking Apart

Similar to addition, subtraction benefits from breaking numbers down.
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Example: 93 - 47

1. Start with 93.
2. Subtract the tens from 47: 93 - 40 = 53.
3. Subtract the units from 47: 53 - 7 = 46.

Another approach is to subtract to a round number first:

1. Subtract 3 from 93 to reach 90: 93 - 3 = 90.
2. You still need to subtract 44 (since 47 - 3 = 44).
3. Subtract 40 from 90: 90 - 40 = 50.

4. Subtract 4 from 50: 50 - 4 = 46.

Compensation and Rounding

This strategy involves adjusting numbers to make them easier to work with, then compensating for the

adjustment.
Example: 68 + 25

1. Round 68 up to 70 (add 2).
2.Add 70 + 25 = 95.
3. Compensate by subtracting the 2 you added: 95 - 2 = 93.

Example: 74 - 39

1. Round 39 up to 40 (add 1).
2. Subtract 74 - 40 = 34.

3. Compensate by adding the 1 back (since you subtracted too much): 34 + 1 = 35.
This method is particularly effective when numbers are close to a multiple of 10.

Left-to-Right Addition and Subtraction

Traditionally, we add and subtract from right to left. For mental math, working from left to right can be

more intuitive as it aligns with how we read numbers and gives an approximate answer quickly.
Example: 356 + 128

1. Add hundreds: 300 + 100 = 400.
2. Add tens: 50 + 20 = 70. (Current total: 470).

3. Add units: 6 + 8 = 14. (Current total: 470 + 14 = 484).
Example: 542 - 217

1. Subtract hundreds: 500 - 200 = 300.

2. Subtract tens: 40 - 10 = 30. (Current total: 330).
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3. Subtract units: 2 - 7. This is negative, so borrow from the tens. Think of 30 as 20 + 10. Then 12 - 7 = 5.
(Current total: 320 + 5 = 325).

Alternatively, for 542 - 217, you can think:
1. 542 - 200 = 342.

2.342-10 = 332.
3.-332-7=325.

Practice these fundamental techniques until they become fluid. They form the basis for many other mental
math tricks.

Specific Multiplication Strategies and Percentages

Covers: How to easily multiply any number by twelve - Fast Multiplication Trick - Percentages made easy - fast shortcut trick!

This section introduces specific, powerful tricks for multiplication and percentage calculations. These

methods exploit number properties to simplify complex operations into quick mental steps.

Multiplying by Twelve

Multiplying by 12 can be done efficiently using a two-step process: multiply by 10, then add twice the

original number. This uses our ease with multiplying by powers of 10.
Example: 34 * 12

1. 34 * 10 = 340.

2.34 *2=068.

3. 340 + 68 = 408.

Another method for multiplying by 12 involves working from right to left, doubling each digit and adding
any carry from the previous step, then adding the next digit.

Example: 34 * 12 (Imagine 034 to handle the leftmost digit)

1. Rightmost digit (4): Double 4 = 8. Write 8. Carry o.

2. Next digit (3): Double 3 = 6. Add the digit to its right (4): 6 + 4 = 10. Add carry (0): 10 + 0 = 10. Write
0. Carry 1.

3. Leftmost digit (0): Double 0 = 0. Add the digit to its right (3): 0 + 3 = 3. Add carry (1): 3 + 1 = 4. Write
4. Result: 408.

Fast Multiplication Trick (by 11)
Multiplying any number by 11 has a simple pattern.
Example: 45 * 11

1. Write down the rightmost digit: 5.
2. Add adjacent digits: 4 + 5 = 9. Write 9.
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3. Write down the leftmost digit: 4. So, 45 * 11 = 495.
Example: 273 * 11

1. Rightmost digit: 3.

2. Add 7 + 3 = 10. Write 0, carry 1.

3.Add 2 + 7 = 9. Add carry 1: 10. Write 0, carry 1.

4. Leftmost digit: 2. Add carry 1: 3. So, 273 * 11 = 3003.

Percentages Made Easy

Calculating percentages mentally often involves breaking down the percentage into simpler, known parts,
such as 10%, 1%, 50%, or 25%.

Example: 15% of 80

1. Find 10% of 80: 8.
2. Find 5% of 80 (half of 10%): 4.
3.Add: 8 + 4 =12. So, 15% of 80 = 12.

Example: 23% of 200

1. Find 10% of 200: 20. So 20% is 40.
2. Find 1% of 200: 2. So 3% is 6.

3. Add: 40 + 6 = 46. So, 23% of 200 = 46.

Practice breaking percentages into manageable chunks. This approach is highly versatile.

General Multiplication Strategies and Squaring

Covers: 5 Fast Math Tricks for Multiplication - Mental Math - 5 Fast Math Tricks for Multiplication - Mental Math - Square ANY number
up to 1000 in 5 seconds - math trick!

This section expands on mental multiplication with more general strategies, including methods for
handling larger numbers and a specific trick for squaring numbers. These techniques build on the

foundational principles of number manipulation.

The Distributive Property
This fundamental property allows you to break one number into parts, multiply each part by the other

number, and then add the results. It is often the most intuitive approach for general multiplication.
Example: 37 * 8

1. Break 37 into 30 and 7.

2. Multiply 30 * 8 = 240.

3. Multiply 7 * 8 = 56.

4. Add the results: 240 + 56 = 296.

MEGACOURSE 14 megacourse.app



MENTAL MATH MASTERY CHAPTER 2 - MENTAL MULTIPLICATION MADE EASY

Multiplying by 5, 25, or 50
These specific multipliers have efficient shortcuts.
e Multiplying by 5: Multiply by 10, then divide by 2. Example: 48 * 5 = (48 * 10) / 2 = 240.
e Multiplying by 25: Multiply by 100, then divide by 4. Example: 36 * 25 = (36 * 100) / 4 = 900.
« Multiplying by 50: Multiply by 100, then divide by 2. Example: 72 * 50 = (72 * 100) / 2 = 3600.
Multiplication Using Base Numbers (Near 100)
This method is effective for multiplying two numbers that are close to a common base, such as 100.
Example: 96 * 98
1. Base: 100. Differences: 96 is -4, 98 is -2.
2. Left part: Cross-subtract one difference from the other number. 96 - 2 = 94.

3. Right part: Multiply the differences. (-4) * (-2) = 8. Write 08.
4. Combine: 9408. So, 96 * 98 = 9408.

Squaring Numbers Mentally

Squaring numbers can be simplified using algebraic identities or specific tricks.

Squaring Numbers Ending in 5

For a number ending in 5 (e.g., N5), take the digit(s) before the 5 (N), multiply N by (N + 1), and then
append '25' to the result.

Example: 3522 N = 3.3 * (3 + 1) = 12. Append 25: 1225. So, 35”2 = 1225.
Squaring Numbers Near a Multiple of 10
Use the identity X2 = (X-A)(X+A) + A" 2.

Example: 42”2 Nearest multiple of 10: 40 (A=2). Calculate (42-2)(42+2) + 2”2 = 40 * 44 + 4 = 1760 +
4 =1764. So, 42" 2 = 1764.

These techniques require consistent practice. Start with smaller numbers and gradually increase

complexity.

Mental Long Division

Covers: Long Division Math Trick - how to do long division directly EASILY!

Mental division, especially for multi-digit numbers, often feels more challenging than multiplication.
However, by breaking down the dividend and working from left to right, you can perform division
efficiently without writing anything down. The core idea is to find how many times the divisor fits into
parts of the dividend, starting with the largest place value.
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The Left-to-Right Approach
This method mimics traditional long division but keeps all numbers in your head. You focus on the largest
parts of the number first.
Example: 588 / 4
1. Hundreds place: How many times does 4 go into 5? Once (1 * 4 = 4). Write down 1 as the first digit
of the quotient.

2. Remainder for hundreds: 5 - 4 = 1. Carry this 1 to the tens place, making the next part of the
dividend 18 (from the original 8).

3. Tens place: How many times does 4 go into 18? Four times (4 * 4 = 16). Write down 4 as the next

digit of the quotient.

4. Remainder for tens: 18 - 16 = 2. Carry this 2 to the units place, making the next part of the dividend
28 (from the original 8).

5. Units place: How many times does 4 go into 28? Seven times (7 * 4 = 28). Write down 7 as the last

digit of the quotient.

6. Final remainder: 28 - 28 = 0.
The quotient is 147. So, 588 / 4 = 147.

Example: 735 /7
1. Hundreds place: How many times does 7 go into 7? Once (1 * 7 = 7). Write down 1.

2. Remainder for hundreds: 7 - 7 = 0. Carry 0 to the tens place, making the next part of the dividend
03 (from the original 3).

3. Tens place: How many times does 7 go into 3? Zero times (0 * 7 = 0). Write down 0 as the next digit
of the quotient.

4. Remainder for tens: 3 - 0 = 3. Carry this 3 to the units place, making the next part of the dividend
35 (from the original 5).

5. Units place: How many times does 77 go into 35? Five times (5 * 7 = 35). Write down 5 as the last digit
of the quotient.

6. Final remainder: 35 - 35 = 0.
The quotient is 105. So, 735 / 7 = 105.

Estimating and Adjusting

For more complex divisions, especially with two-digit divisors, estimation becomes crucial. You estimate
how many times the divisor fits, then adjust if your estimate is too high or too low.

Example: 864 / 12

1. Hundreds/Tens place: How many times does 12 go into 86? (Think: 12 * 7= 84, 12 * 8 = 96). It

goes in 7 times. Write down 7.
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2. Product and Remainder: 12 * 7 = 84. Subtract 86 - 84 = 2. Carry this 2 to the units place, making
the next part of the dividend 24 (from the original 4).

3. Units place: How many times does 12 go into 24? Two times (2 * 12 = 24). Write down 2.
4. Final remainder: 24 - 24 = 0.
The quotient is 72. So, 864 / 12 = 72.

This method requires strong mental multiplication and subtraction skills. Practice with various numbers,

starting with single-digit divisors, then moving to two-digit divisors.

KEY TAKEAWAYS
o Mental addition and subtraction techniques like breaking apart, compensation, and left-to-right
calculation are foundational for all mental math.

 Specific multiplication tricks exist for numbers like 12 and 11, simplifying calculations by

following set patterns.

» Percentages can be easily calculated by breaking them into simpler components such as 10%,
1%, or 50%.
* General multiplication strategies, including the distributive property and base number methods,

allow for efficient mental calculation of larger products.

» Squaring numbers, especially those ending in 5 or near a multiple of 10, can be done rapidly

with specific algebraic tricks.

» Mental long division involves a left-to-right approach, breaking the dividend into manageable

parts and carrying remainders.

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.

1. Describe the 'breaking apart' method for mental addition, using an example.

2. How do you mentally multiply a number by 12 using the 'multiply by 10 and add twice' method?

Provide an example.
3. Explain a shortcut for calculating a percentage like 30% of a number. Give an example.
4. What is the trick for squaring any two-digit number ending in 5? Illustrate with 65" 2.

5. Describe the left-to-right mental division method for 672 / 3.
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CHAPTER 3

Mental Multiplication Made Easy

This chapter builds on foundational mental math skills, introducing advanced techniques for
multiplying numbers quickly and accurately without external aids. You will learn several powerful
strategies, ranging from general methods for any two numbers to specific shortcuts that apply under

certain conditions.

Mastering these techniques will significantly enhance your numerical fluency and speed. This
chapter also introduces a unique trick for mentally calculating cube roots, further expanding your
mental math toolkit. Consistent practice is key to integrating these methods into your everyday

thinking.

Mastering General Mental Multiplication Strategies

Covers: How mentally multiply ANY two numbers under 100 easily - How to mentally multiply big numbers - Multiply Faster than You
Learned in School!

Developing speed in mental multiplication begins with understanding how to break down problems into
manageable parts. The distributive property is a fundamental concept here. It states that multiplying a
sum by a number is the same as multiplying each addend by the number and then adding the products.
For instance, to calculate 15 x 12, you can think of it as 15 x (10 + 2) which becomes (15 x 10) + (15 x 2) =
150 + 30 = 180.

This principle extends to larger numbers. Consider multiplying 23 by 47. While you could break both
numbers, a more streamlined approach for two-digit numbers is often called the 'vertical and cross-wise'
method. This method allows you to build the answer digit by digit from right to left, similar to traditional
multiplication but optimized for mental processing.

Here is how to apply the 'vertical and cross-wise' method for 23 x 47:

1. Multiply the units digits: 3 x 7 = 21. Mentally hold onto the '2' (tens digit of 21) as a carry and note
the '1' as the units digit of your answer.

2. Cross-multiply and add: Multiply the units digit of the first number by the tens digit of the second,
and vice versa. Then add these products. (2 x7) + (3 x 4) = 14 + 12 = 26. Now, add the carry from step
1: 26 + 2 = 28. Mentally hold onto the '2' (tens digit of 28) as a new carry and note the '8' as the tens

digit of your answer.

3. Multiply the tens digits: 2 x 4 = 8. Add the carry from step 2: 8 + 2 = 10. Note '10' as the hundreds
and thousands digits of your answer.

Combining these, the result is 1081.

Let us try another example: 34 x 56.
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1. Units digits: 4 x 6 = 24. Write down 4, carry 2.

2. Cross-multiply and add: (3 x 6) + (4 x 5) = 18 + 20 = 38. Add carry 2: 38 + 2 = 40. Write down o, carry
4.
3. Tens digits: 3 x 5 = 15. Add carry 4: 15 + 4 = 19. Write down 19.

The answer is 1904.

For multiplying larger numbers, such as a three-digit number by a two-digit number, the distributive
property remains highly effective. Break the smaller number into its tens and units components. For
example, to calculate 123 x 45:

e Think of 45 as 40 + 5.

 First, calculate 123 x 40. This is 123 x 4, then multiply by 10. 123 x4 = (100 x4) + (20x4) + (3x 4) =
400 + 80 + 12 = 492. Multiplying by 10 gives 4920.

e Next, calculate 123 x 5. This is (100 x 5) + (20x5) + (3 X 5) = 500 + 100 + 15 = 615.
 Finally, add the two results: 4920 + 615 = 5535.
Practice these methods by starting with smaller two-digit numbers and gradually increasing the

complexity. Focus on performing each step mentally, holding intermediate results in your short-term

memory.

Strategic Shortcuts for Mental Multiplication

Covers: Same tens digit? Instantly multiply them - BIG Multiplication by subtracting Easy Math Trick

Beyond general strategies, specific shortcuts can dramatically speed up calculations under certain

conditions. Recognizing when to apply these tricks is a hallmark of strong mental math ability.

One powerful shortcut applies when multiplying two two-digit numbers that share the same tens digit,
and whose units digits sum to 10. For example, 32 x 38 fits this description (tens digit is 3 for both, and 2
+ 8 = 10). Here is the method:

1. Multiply the units digits: 2 x 8 = 16. This forms the last two digits of your answer.

2. Multiply the tens digit by (the tens digit + 1): The tens digit is 3. So, calculate 3x (3 + 1) =3x4
= 12. This forms the leading digits of your answer.

Combine these results: 12 followed by 16 gives 1216. This method works instantly when the conditions are

met.
Let us try another example: 73 x 77.

1. Units digits: 3 x 7 = 21.

2. Tens digit (7) multiplied by (7 + 1): 7x 8 = 56.
The answer is 5621.

Another highly effective shortcut involves multiplication by subtracting, particularly useful when one of
the numbers is close to a multiple of 10, 100, or 1000. This uses the distributive property in reverse.
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Consider multiplying 45 by 9. Instead of direct multiplication, think of 9 as (10 - 1):

* 45x9=45x(10-1)
o Apply the distributive property: (45 x 10) - (45 x 1)
o This simplifies to 450 - 45 = 405.
This method is much faster than traditional multiplication for numbers ending in 9.
This trick is even more powerful for larger numbers. To calculate 62 x 98:
e Think of 98 as (100 - 2).
e 62x98 =62x (100 - 2)
e (62x100)-(62x2)
e 6200 -124
» To subtract 124 from 6200, you can think: 6200 - 100 = 6100. Then 6100 - 20 = 6080. Finally, 6080 -

4 = 6076.

This technique simplifies complex multiplication into a multiplication by a power of ten and a small
subtraction. Practice identifying when these shortcuts apply. The more you use them, the more natural
they become.

Rapid Mental Cube Roots

Covers: Cube root of ANY number in under 5 seconds Math Trick

Finding the cube root of a number mentally might seem daunting, but for perfect cubes up to six digits,
there is a remarkably quick trick. This method relies on memorizing the cubes of the first ten integers and
observing the pattern of their last digits.

First, commit these cubes to memory:

e 13=1
e 23=8
. 33=027
e 43=64
« 53=125
e 63=216
* 73=343
e 83=p512
* 93=729

e 103 =1000

Notice the unique pattern of the units digits of these cubes: most digits map to themselves (1, 4, 5, 6, 9, 0).
The exceptions are 2, which maps to 8 (and 8 maps to 2), and 3, which maps to 7 (and 7 maps to 3).
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Here is the two-step process for finding the cube root of a perfect cube up to six digits:

1. Determine the units digit: Look at the last digit of the number whose cube root you are finding.
Use the memorized pattern to identify the units digit of its cube root. For example, if the number ends

in 6, its cube root ends in 6. If it ends in 8, its cube root ends in 2.

2. Determine the tens digit: Ignore the last three digits of the original number. Look at the remaining
number (which will be between 1 and 999). Find the largest perfect cube that is less than or equal to

this remaining number. The base of this cube is the tens digit of your cube root.
Let us work through an example: Find the cube root of 175616.

o Step 1 (Units digit): The number 175616 ends in 6. From our memorized cubes, we know that only
numbers ending in 6 have cubes that end in 6 (63 = 216). So, the units digit of the cube root is 6.

» Step 2 (Tens digit): Ignore the last three digits (616). The remaining number is 175. Now, find the
largest perfect cube less than or equal to 175:

¢ 53=125

e 63 =216 (This is greater than 175, so it is too large.) The largest cube less than or equal to 175 is 125,
which is 53. Therefore, the tens digit of the cube root is 5.

Combine the tens digit (5) and the units digit (6). The cube root of 175616 is 56.
Let us try another example: Find the cube root of 493039.

o Step 1 (Units digit): The number 493039 ends in 9. The units digit of the cube root is 9 (since 93 =
729).

» Step 2 (Tens digit): Ignore the last three digits (039). The remaining number is 493. Find the largest

perfect cube less than or equal to 493:
* 73=343
» 83 =512 (Too large.) The largest cube less than or equal to 493 is 343, which is 73. The tens digit is 7.
Combining the tens digit (7) and the units digit (9), the cube root of 493039 is 79.

This trick works reliably for perfect cubes up to six digits. Regular practice with these numbers will allow

you to find cube roots in seconds.
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KEY TAKEAWAYS
o Breaking down numbers using the distributive property simplifies complex mental
multiplication.

o The 'vertical and cross-wise' method provides a fast, digit-by-digit approach for multiplying two-

digit numbers mentally.

» Specific shortcuts, like the 'same tens digit, units sum to 10' rule, offer instant solutions for
certain multiplication problems.

» Multiplying by numbers close to powers of ten can be efficiently done by subtracting a small
product.

» Finding mental cube roots of perfect cubes relies on memorizing small cubes and observing their

units digit patterns.

» Consistent practice in applying these diverse mental math strategies is crucial for developing

speed and accuracy.

CHECK YOUR UNDERSTANDING
Answer these before moving on. Model answers are in the Answer Key at the back of this guide.
1. How does the distributive property help with mental multiplication?
2. Describe the 'vertical and cross-wise' method for 2-digit multiplication.
3. When can you use the 'same tens digit' multiplication shortcut?
4. Explain how to multiply 78 by 97 mentally using the subtraction trick.

5. What two pieces of information do you need to find a mental cube root using the trick?
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CHAPTER 4

Fast Division Tricks

Chapter 4 introduces you to essential mental math techniques for division. While division can seem
complex, this chapter breaks down various strategies to perform calculations quickly and accurately

in your head.

You will learn how to approach long division problems with speed, identify shortcuts, and develop a
stronger number sense. Mastering these tricks will help you save time on exams and confidently

handle numerical tasks in daily life.

The Foundations of Fast Long Division

Covers: Fast Math Trick - Long Division for Maths - Fast Math Trick - Long Division for Maths Reloaded - Secret Math Trick for Division

Long division is a systematic process for dividing larger numbers. To perform it quickly in your head, you
need to adapt the traditional method. The core idea is to work from left to right, focusing on the largest
place values first. This approach allows you to build the quotient digit by digit.

Let's start with a basic example using a single-digit divisor. Consider 748 divided by 4.

1. Divide the first digit: How many 4s are in 72 One. Write down 1 as the first digit of your quotient.

2. Find the remainder: One 4 is 4. Subtract 4 from 7, leaving 3. This 3 becomes the 'carry over' to the
next digit.

3. Bring down and divide: Mentally combine the remainder 3 with the next digit, 4, to form 34. How
many 4s are in 34? Eight 4s are 32. Write down 8 as the next digit of your quotient.

4. Find the new remainder: Subtract 32 from 34, leaving 2.
5. Final step: Mentally combine this 2 with the last digit, 8, to form 28. How many 4s are in 28? Seven
4s are 28. Write down 7 as the final digit.
Your quotient is 187 with no remainder. This process, when practiced, reduces the need for extensive
writing.
Now, let's consider a two-digit divisor. This requires more estimation. Take 851 divided by 23.
1. Estimate the first digit: How many 23s are in 85? You can round 23 to 20. How many 20s are in

85? About 4. Let's test 4 multiplied by 23. Four times 20 is 80, and four times 3 is 12. So, 4 times 23 is
92. This is too large.

2. Adjust the estimate: Try 3. Three times 23 is 69. This works. Write down 3 as the first digit of your

quotient.

3. Find the remainder: Subtract 69 from 85. Eighty-five minus 60 is 25. Twenty-five minus 9 is 16. So,

the remainder is 16.
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4. Bring down and divide: Mentally combine the remainder 16 with the next digit, 1, to form 161. How
many 23s are in 161? Round 23 to 20. How many 20s are in 160? Eight. Test 8 times 23. Eight times 20
is 160, and eight times 3 is 24. So, 8 times 23 is 184. This is too large.

5. Adjust again: Try 7. Seven times 23. Seven times 20 is 140. Seven times 3 is 21. So, 7 times 23 is 161.
This is perfect. Write down 7 as the next digit.

Your quotient is 37 with no remainder. The 'secret trick' here is often about efficient estimation and
quickly checking your multiplication facts. Knowing your multiplication tables well is crucial. Practice
estimating by rounding the divisor, then quickly multiplying to verify your guess. This iterative process of
estimation, multiplication, and subtraction forms the backbone of faster long division.

Streamlining Multi-Digit Division Calculations

Covers: Long Division trick - Fast calculation! - Long Division trick 2 - an easier way!

Building on the foundational steps, streamlining multi-digit division involves minimizing the written steps
and performing more calculations mentally. The goal is to move from a full written algorithm to a more
compact, mental process. This often means doing the multiplication and subtraction steps in your head,

only writing down the quotient digits and perhaps the final remainder.
Let's work through an example: 3456 divided by 16.
1. First part of the dividend: How many 16s are in 34? Two 16s are 32. Write down 2 as the first digit
of the quotient.
2. Mental subtraction: What is 34 minus 32? The remainder is 2. Keep this 2 in your mind.

3. Next part: Mentally combine the remainder 2 with the next digit, 5, to form 25. How many 16s are in
25? One 16 is 16. Write down 1 as the next digit of the quotient.

4. Mental subtraction: What is 25 minus 16? The remainder is 9. Keep this 9 in your mind.

5. Final part: Mentally combine the remainder 9 with the last digit, 6, to form 96. How many 16s are in
96? This might require a quick mental check. Six times 10 is 60. Six times 6 is 36. So, six times 16 is 60
plus 36, which is 96. Write down 6 as the final digit of the quotient.

The result is 216 with no remainder.

This 'easier way' emphasizes performing the intermediate multiplications and subtractions without
writing them down. You only record the quotient digits as you determine them. A common mistake is
losing track of the mental remainder. To avoid this, pause briefly after each subtraction to confirm the

remainder before moving to the next digit.

For divisors like 16, it is helpful to know some of its multiples: 16, 32, 48, 64, 80, 96, 112, 128, 144, 160.
Having these handy in your memory speeds up the process significantly. If you are working with a less
familiar divisor, quickly jotting down the first few multiples can be a good intermediate step towards fully
mental calculation.

Practice this method by choosing problems where you write only the quotient. Start with smaller numbers

and gradually increase the complexity. The more you practice, the better you will become at holding the
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intermediate values in your mind.

Direct Division Methods for Enhanced Speed

Covers: Fast Long Division trick 3 - Maths done an easier way! - Long Division trick 4 - learn how to do long division easily and
quickly - Long Division Math Trick - how to do long division directly EASILY!

The most advanced fast division tricks involve moving beyond the digit-by-digit approach to a more direct
calculation. This often means using a method known as 'chunking' or 'partial quotients' performed entirely
in your head. Instead of finding one digit at a time, you subtract large, easy-to-calculate multiples of the
divisor from the dividend.

Consider 1575 divided by 25.

1. Identify easy multiples: You know that four 25s make 100. This is a very useful fact.

2. Subtract large chunks: How many hundreds are in 1575? Fifteen hundreds. So, fifteen multiplied
by four 25s gives 60 25s. This means 60 times 25 is 1500.

3. Find the remainder: Subtract 1500 from 1575, leaving 75.
4. Divide the remainder: How many 25s are in 75? Three 25s are 75.

5. Combine the quotients: You found 60 25s and then 3 more 25s. Add these together: 60 + 3 = 63.
So, 1575 divided by 25 is 63.

This method is particularly effective when the divisor is a friendly number like 25, 50, or 125, or when it is
close to a multiple of 10. It relies heavily on your number sense and ability to quickly multiply by common

numbers.
Let's try another example: 3456 divided by 16, using a direct chunking approach.
1. Start with a large multiple: You know 100 times 16 is 1600. So, two 100s times 16 is 3200. This is
close to 3456. Write down 200 as part of your quotient.
2. Find the remainder: Subtract 3200 from 3456. This leaves 256.

3. Next chunk: How many 16s are in 256? You might know that ten 16s are 160. Subtract 160 from 256.
That leaves 96. Add 10 to your quotient (200 + 10 = 210).

4. Final chunk: How many 16s are in 96? Six 16s are 96. Add 6 to your quotient (210 + 6 = 216).

The final quotient is 216. This method builds the quotient in pieces, or 'chunks’, making the mental
calculation more manageable. It is an 'easier way' because it uses your existing multiplication knowledge
rather than forcing you into a rigid step-by-step process. To master this, practice breaking down dividends
into multiples of the divisor that are easy to work with. Over time, you will intuitively see the largest

possible chunks.
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KEY TAKEAWAYS

» Fast division involves adapting the long division algorithm to perform more steps mentally.

» Working from left to right, focusing on estimating the quotient digits, is fundamental for speed.

« Efficient mental multiplication and subtraction are crucial for reducing written steps in long
division.

» Knowing common multiples of frequently used divisors significantly speeds up calculations.

» Direct division methods, like chunking or partial quotients, build the quotient by subtracting
large multiples.

» Consistent practice with varied problems helps develop the number sense needed for fast mental

division.

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.
1. What is the primary advantage of working left to right in mental long division?
2. Describe the 'easier way' of streamlining multi-digit division.
3. How does 'chunking' or "partial quotients' differ from traditional long division?
4. Why is strong multiplication knowledge important for fast division tricks?

5. When might the 'direct division methods' be most effective?
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CHAPTER 5

Addition and Subtraction Tricks

This chapter introduces powerful mental strategies for addition and subtraction. It moves beyond
traditional paper-and-pencil methods to equip you with techniques for faster, more intuitive
calculations. We focus on methods that simplify complex problems, particularly those involving
zeros in subtraction, and various approaches to quickly add multi-digit numbers. Mastering these

tricks will not only speed up your calculations but also deepen your overall number sense.

Efficient Subtraction, Especially With Zeros

Covers: Subtracting With Zeros - how to do subtraction fast using vedic math

Subtracting numbers, especially when the minuend contains multiple zeros, often leads to a series of
cumbersome borrowing steps. This section presents two effective mental strategies to simplify such

calculations, drawing inspiration from Vedic mathematics.

The 'Adjust Both Numbers' Method

When faced with subtraction problems like 700 - 345, traditional borrowing can be slow and error-prone.
A powerful trick is to subtract 1 from both the minuend (the top number) and the subtrahend (the bottom
number). The difference between two numbers remains unchanged if both numbers are decreased by the

same amount. This simple adjustment eliminates the need for repeated borrowing across zeros.

Here is how it works:
1. Identify the problem: You have a number with trailing zeros, for example, 700, and you need to
subtract another number, say 345.
2. Adjust both numbers: Subtract 1 from 700 to get 699. Subtract 1 from 345 to get 344.
3. Perform the new subtraction: Now, calculate 699 - 344. This is much simpler: 6-3=3,9-4 =5,
9 - 4 = 5. The result is 355.

Let's try another example: 5000 - 1234.

1. Adjust: 5000 becomes 4999. 1234 becomes 1233.

2. Subtract: 4999 - 1233.

© 4-1=3
©9-2=7
©9-3=6

e 9 -3 =6 Theresultis 3766.

This method transforms a difficult borrowing problem into a straightforward column subtraction. It is

particularly useful for numbers like 100, 2000, or 80000. Practice this by setting up problems for
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yourself. Start with two-digit subtrahends, then move to three or four digits.

The 'All From 9, Last From 10' Method

This technique is ideal for subtracting any number from a power of ten (like 100, 1000, 10000). It is a
direct application of a Vedic Math principle.

1. Identify the problem: You are subtracting a number from 100, 1000, or a similar power of ten. For
example, 1000 - 456.

2. Apply the rule: Subtract every digit of the subtrahend from 9, except for the last non-zero digit,
which you subtract from 10.

Let's use 1000 - 456:

o The first digit of 456 is 4. Subtract 4 from 9: 9 - 4 = 5.
o The second digit of 456 is 5. Subtract 5 from 9: 9 - 5 = 4.
o The last digit of 456 is 6. Subtract 6 from 10: 10 - 6 = 4.

Combine these results: 544. So, 1000 - 456 = 544.
Consider 100 - 78:

o First digit of 78 is 7. Subtract 7 from 9: 9 -7 = 2.

» Last digit of 78 is 8. Subtract 8 from 10: 10 - 8 = 2.
Combine these results: 22. So, 100 - 78 = 22.

This method works because it essentially calculates the complement of the number. It is a quick way to
find the difference without any borrowing at all. Practice this by subtracting various numbers from 100,
1000, and 10000. For instance, try 1000 - 123, 10000 - 5678, or 100 - 49. The key is recognizing when to
apply each technique. Choose the method that feels most natural and efficient for the specific problem at
hand.

Mastering Mental Addition Techniques

Covers: Maths trick for fast addition - add faster than a calculator! - Mental Addition Trick - Add large numbers rapidly - Mental
Addition Trick - Add faster than a calculator in your head! - Mental Addition Trick - Add faster than a calculator! - Easy Addition trick to
add large numbers instantly!

Mental addition is a foundational skill for overall number sense. While many people add from right to left,
as taught in school, mental calculation often benefits from alternative strategies. These methods simplify
the process by breaking numbers into manageable parts or by adjusting them to 'friendlier' values. This
section explores several effective mental addition techniques.

Left-to-Right Addition

This technique involves adding numbers starting with the largest place value first (thousands, then
hundreds, then tens, then units). This mirrors how we read numbers and often feels more natural for

mental processing.
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Consider 345 + 123:

1. Add the hundreds: 300 + 100 = 400.
2. Add the tens: 40 + 20 = 60. Add this to the running total: 400 + 60 = 460.
3. Add the units: 5 + 3 = 8. Add this to the running total: 460 + 8 = 468.
The final sum is 468. This method is particularly effective for larger numbers because you build the sum

progressively, reducing the mental load at each step. Practice with three-digit and four-digit numbers,

focusing on maintaining the running total in your head.

Rounding and Adjusting

This strategy involves rounding one of the numbers to a nearby multiple of ten or one hundred,
performing the addition, and then adjusting the sum to account for the rounding. It is very useful when

one number is close to a 'round' number.
Consider 47 + 38:

1. Round 38 up to 40. Now the problem is 47 + 40 = 87.

2. Since you added 2 extra (from 38 to 40), you must subtract 2 from your sum: 87 - 2 = 85.
The final sum is 85.

Another example: 124 + 59.

1. Round 59 up to 60. Now the problem is 124 + 60 = 184.
2. You added 1 extra (from 59 to 60), so subtract 1 from your sum: 184 - 1 = 183.

This method simplifies the initial addition. It works best when one of the numbers is only a few units away

from a multiple of 10 or 100. Practice by identifying which number to round and how much to adjust.

Breaking Numbers Apart (Decomposition)
Decomposition involves splitting numbers into their place values or other convenient parts and adding
those parts separately. This offers flexibility and can be combined with other techniques.

Consider 56 + 27:

1. Break 56 into 50 + 6.

2. Break 27 into 20 + 7.

3. Add the tens: 50 + 20 = 70.

4. Add the units: 6 + 7 = 13.

5. Add the partial sums: 70 + 13 = 83.

The final sum is 83. This method is versatile. You can also break numbers differently, for example, 56 + 20

=76, then 76 + 7 = 83. The goal is to create smaller, easier additions.
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Making Tens or Hundreds (Complementary Addition)
This technique involves moving a small amount from one number to another to create a 'round' number (a
multiple of 10 or 100), simplifying the addition.

Consider 68 + 24:

1. To make 68 a multiple of ten (70), you need to add 2.
2, Take 2 from 24, leaving 22. Add the 2 to 68 to make 70.

3. Now the problem is 70 + 22 = 92.
The final sum is 92.
Another example: 195 + 37.

1. To make 195 a multiple of one hundred (200), you need to add 5.

2. Take 5 from 37, leaving 32. Add the 5 to 195 to make 200.

3. Now the problem is 200 + 32 = 232.
This method is highly efficient when one number is just below a multiple of ten or one hundred.
Experiment with all these addition tricks. The best approach often depends on the specific numbers

involved and your personal preference. Regular practice will help you quickly identify the most suitable

method for any given problem.

KEY TAKEAWAYS
» Subtraction with zeros can be simplified by adjusting both numbers by one, eliminating complex
borrowing.

o The 'All From 9, Last From 10’ method offers a rapid way to subtract any number from a power
of ten.

o Left-to-right addition builds sums progressively, starting with the largest place values, which

aids mental tracking.

» Rounding and adjusting simplifies addition by temporarily creating easier numbers to work

with, then correcting the sum.

» Decomposing numbers into smaller, manageable parts provides flexibility and reduces the

cognitive load during addition.

o Making tens or hundreds streamlines addition by transforming numbers into convenient

multiples of ten or one hundred.

» Consistent practice with varied mental math techniques is essential for improving speed,

accuracy, and overall number sense.
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CHECK YOUR UNDERSTANDING
Answer these before moving on. Model answers are in the Answer Key at the back of this guide.
1. Explain the 'subtract 1 from both numbers' trick for subtraction with zeros.
2. How does the 'All From 9, Last From 10' method simplify subtracting from 1000?
3. Describe the left-to-right addition technique with an example.
4. When would you use the rounding and adjusting method for addition? Provide an example.

5. What is the benefit of making tens or hundreds in mental addition?
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REFERENCE

Glossary

Base method

A strategy for mental multiplication that relates numbers to a nearby, easy-to-work-with base number,

such as 10, 20, 50, or 100.

Base multiplier
The factor by which the chosen base is a multiple of 10. For example, for Base 20, the multiplier is 2; for

Base 50, it is 5.

Base number multiplication
A mental multiplication strategy used for numbers close to a common base (like 100 or 1000), involving

differences from the base and cross-addition or subtraction.

Breaking apart
A mental math strategy where numbers are split into their place value components (e.g., tens and units) or
other convenient parts to simplify addition, subtraction, or multiplication.

Chunking
A division strategy where you repeatedly subtract large, easy-to-calculate multiples of the divisor from the
dividend.

Compensation
A mental math technique where a number is rounded to a more convenient value for calculation, and then

the result is adjusted to account for the initial rounding.

Complementary addition
A strategy in mental addition where numbers are manipulated to create sums that are multiples of ten or

one hundred, simplifying the calculation.

Cube root

A number that, when multiplied by itself three times, produces a given number. For example, the cube

root of 27 is 3.

Decomposition

A mental math strategy involving breaking a number into smaller, more manageable parts for calculation.

Deviation

The difference between a number and its chosen base. Deviations can be positive or negative.

Distributive property
A fundamental algebraic property stating that multiplying a sum by a number is the same as multiplying
each addend by the number and then adding the products. For example, a(b + ¢) = ab + ac.

Dividend
The number being divided.
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Divisor

The number by which another number is divided.

Estimation

The process of finding an approximate value, often used to guess quotient digits in division.

Left-to-right calculation
A mental math approach where operations are performed starting with the largest place value (e.g.,

hundreds, then tens, then units), which often feels more natural for mental processing.

Mental math

The ability to perform mathematical calculations without the aid of external tools like calculators or paper.

Minuend

The number from which another number is subtracted.

Number sense
An intuitive understanding of numbers, their magnitudes, relationships, and how they operate, developed

through practice and exposure.

Perfect cube
A number that is the result of multiplying an integer by itself three times (e.g., 27 is a perfect cube because

3x3x3=27).

Place value

The value of a digit based on its position in a number, such as ones, tens, hundreds, or thousands.

Quotient

The result obtained when one number is divided by another.

Remainder

The amount left over after a division when the dividend is not perfectly divisible by the divisor.

Rounding and adjusting

A mental math strategy where a number is rounded to a nearby friendly number, the calculation is
performed, and then the result is adjusted to compensate for the rounding.

Squaring numbers
The process of multiplying a number by itself. Specific mental math tricks exist for numbers ending in 5 or

those close to multiples of 10.

Subtrahend

The number being subtracted from the minuend.

Tens digit

The digit immediately to the left of the units digit in a whole number, representing the value in the tens
place.

Units digit

The rightmost digit of a whole number, representing the value in the ones place.
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REFERENCE

Answer Key

Chapter 1: Mental Multiplication Made Easy

1. What is the core idea behind breaking down numbers for mental multiplication?
The core idea is to use the distributive property to simplify calculations. By breaking one or both
numbers into easier components (like tens and units), you can perform smaller, more manageable

multiplications and then add the results. This reduces the complexity of the overall problem.

2. Explain how the base method simplifies multiplying numbers like 12 x 13.
For 12 x 13, using Base 10, we find deviations (+2 and +3). We cross-add (12+3=15) for the first part of
the answer, representing 150. Then we multiply the deviations (+2 x +3 = 6) for the second part.
Adding these, 150 + 6, gives 156. This method simplifies the multiplication by converting it into
addition and smaller multiplications.

3. Describe the key steps for multiplying two numbers near 100, such as 96 x 98.
First, find the deviations from 100 (-4 for 96, -2 for 98). Second, cross-subtract (96-2 = 94) to get the
first part of the answer (9400). Third, multiply the deviations (-4 x -2 = 8). Fourth, combine these.
Since the product of deviations is 8, we write it as 08 for the last two digits, resulting in 9408.

4. When using a base other than 10 or 100 (like 20 or 50), what extra step is involved
compared to base 10 or 100?
When using bases like 20, 30, or 50, an extra step is involved after the cross-addition/subtraction. You
must multiply the result of the cross-addition by the 'base multiplier' (e.g., 2 for Base 20, 5 for Base 50)
before adding the product of the deviations. This scales the first part of the answer correctly.

5. Why is consistent practice crucial for mastering mental multiplication techniques?
Consistent practice is crucial because mental math is a skill that improves with repetition. It helps
internalize the steps, build speed, and reduce errors. Regular practice also strengthens your number
sense, allowing you to recognize patterns and choose the most efficient method for a given problem
without conscious effort.

Chapter 2: Mental Multiplication Made Easy

1. Describe the 'breaking apart' method for mental addition, using an example.
The breaking apart method involves splitting one or both numbers into easier components, such as
tens and units, and then adding them sequentially. For example, to calculate 56 + 37, you can add 56 +
30 = 86, then add 86 + 7 = 93. Alternatively, you can add 50 + 30 = 80 and 6 + 7 = 13, then combine
80 + 13 =93.

2. How do you mentally multiply a number by 12 using the 'multiply by 10 and add twice'
method? Provide an example.
To multiply a number X by 12, first multiply X by 10, then multiply X by 2, and finally add these two
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results together. For instance, to calculate 25 * 12, you would first calculate 25 * 10 = 250. Then,

calculate 25 * 2 = 50. Adding these gives 250 + 50 = 300.

3. Explain a shortcut for calculating a percentage like 30% of a number. Give an example.
To calculate a percentage like 30% of a number, you can first find 10% of the number and then
multiply that result by 3. For example, to find 30% of 9o, first find 10% of 90, which is 9. Then,
multiply 9 by 3, which gives 27. So, 30% of 90 is 27.

4. What is the trick for squaring any two-digit number ending in 5? Illustrate with 65" 2.
For a number ending in 5 (e.g., N5), take the digit(s) before the 5 (N), multiply N by (N+1), and then
append '25' to the result. For 65”2, N is 6. Multiply 6 by (6+1), which is 6 * 7 = 42. Then, append 25 to
get 4225. Thus, 65”2 = 4225.

5. Describe the left-to-right mental division method for 672 / 3.
To divide 672 by 3 mentally from left to right: First, divide 6 (hundreds) by 3, which is 2. Next, divide 7
(tens) by 3, which is 2 with a remainder of 1. Carry this 1 to the units place, making the 2 a 12. Finally,
divide 12 (units) by 3, which is 4. Combining the results gives 224.

Chapter 3: Mental Multiplication Made Easy

1. How does the distributive property help with mental multiplication?
The distributive property allows you to break down one of the numbers in a multiplication problem
into smaller, easier-to-manage parts, typically tens and units. You then multiply the other number by
each of these parts separately and sum the results. This simplifies complex calculations into a series of

simpler steps.

2. Describe the 'vertical and cross-wise' method for 2-digit multiplication.
This method involves three steps for two-digit numbers. First, multiply the units digits and note the
units digit of the product, carrying over any tens. Second, cross-multiply the digits (units of one by tens
of the other) and add these products, plus any carry, noting the tens digit and carrying over. Third,
multiply the tens digits and add the final carry. This constructs the answer from right to left.

3. When can you use the 'same tens digit' multiplication shortcut?
You can use this shortcut when multiplying two two-digit numbers that share the same tens digit, and
their units digits sum to exactly 10. For example, 43 x 47 fits this rule because both numbers have 4 as
the tens digit, and 3 + 7 = 10.

4. Explain how to multiply 78 by 97 mentally using the subtraction trick.
To multiply 78 by 97 using the subtraction trick, think of 977 as (100 - 3). Then, multiply 78 by 100 to
get 7800. Next, multiply 78 by 3 to get 234. Finally, subtract 234 from 7800, which results in 7566.
This converts a harder multiplication into an easier one and a subtraction.

5. What two pieces of information do you need to find a mental cube root using the trick?
To find a mental cube root using the trick, you need to know the last digit of the number to determine
the units digit of the root. You also need to look at the number remaining after ignoring the last three

digits, to find the largest perfect cube less than or equal to it, which gives you the tens digit of the root.
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Chapter 4: Fast Division Tricks

1. What is the primary advantage of working left to right in mental long division?
Working left to right allows you to determine the largest place value digits of the quotient first. This
breaks the problem into smaller, manageable parts and helps you build the answer progressively,
making it easier to track mentally.

2. Describe the 'easier way' of streamlining multi-digit division.
The 'easier way' involves performing the intermediate multiplication and subtraction steps mentally,
rather than writing them down. You only record the quotient digits as you calculate them. This reduces
the visual clutter and speeds up the overall process.

3. How does 'chunking' or 'partial quotients' differ from traditional long division?
Chunking differs by subtracting large, easy-to-calculate multiples of the divisor from the dividend,
rather than focusing on a single digit at a time. This method builds the quotient in larger pieces, using

number sense and multiplication facts to reach the answer more directly.

4. Why is strong multiplication knowledge important for fast division tricks?
Strong multiplication knowledge is crucial because division is the inverse of multiplication. Quickly
recalling multiplication facts helps you estimate quotient digits accurately, perform mental

subtractions efficiently, and identify large 'chunks' of the divisor within the dividend.

5. When might the 'direct division methods' be most effective?
Direct division methods are most effective when the divisor is a 'friendly’ number, such as 25, 50, or
10, or when you can easily identify large multiples of the divisor. They are also powerful for developing

deeper number sense and reducing reliance on rigid algorithms.

Chapter 5: Addition and Subtraction Tricks

1. Explain the 'subtract 1 from both numbers' trick for subtraction with zeros.
This trick simplifies subtraction problems where the minuend has trailing zeros. You subtract 1 from
both the minuend and the subtrahend. This converts the minuend (e.g., 700) into a number ending in
nines (699), making borrowing unnecessary. The difference between the two numbers remains the
same after this adjustment.

2. How does the 'All From 9, Last From 10' method simplify subtracting from 1000?
This method simplifies subtracting any number from a power of ten like 1000. You subtract each digit
of the subtrahend from 9, except for its last non-zero digit, which you subtract from 10. This directly
calculates the complement, avoiding traditional borrowing steps and quickly yielding the correct
difference.

3. Describe the left-to-right addition technique with an example.
Left-to-right addition involves adding numbers by starting with their largest place values first. For
example, to add 345 + 123, you first add 300 + 100 to get 400. Then add 40 + 20 to get 60, making
460. Finally, add 5 + 3 to get 8, resulting in 468. This builds the sum incrementally.
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4. When would you use the rounding and adjusting method for addition? Provide an
example.
The rounding and adjusting method is useful when one of the numbers is close to a multiple of ten or
one hundred. You round that number to the nearest friendly value, perform the addition, and then
adjust the sum. For instance, to add 47 + 38, round 38 to 40. Add 47 + 40 = 87. Since you added 2
extra, subtract 2 from 87 to get 85.

5. What is the benefit of making tens or hundreds in mental addition?
Making tens or hundreds streamlines addition by transforming numbers into easier, 'round' values.
This often involves taking a small amount from one number and adding it to another to reach a
multiple of ten or one hundred. For example, 68 + 24 becomes 70 + 22 by taking 2 from 24 and adding
it to 68, simplifying the calculation to 92.
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CLOSING

Where to Go Next

Upon completing "Mental Math Mastery," your path with numbers does not end. The most effective way
to consolidate your new skills is through continuous application. Actively look for opportunities to use

mental math in your daily life, whether calculating grocery totals, splitting bills, or estimating distances.

Regular practice ensures that these techniques become second nature. Challenge yourself with numerical
puzzles or brain teasers. You can also revisit specific lessons in this course to refresh techniques as
needed.

With a strong foundation in mental math, you are well-prepared for further quantitative studies. Consider
exploring courses in algebra, statistics, personal finance, or data science. These fields greatly benefit from

a confident and quick command of numerical operations.

MEGACOURSE
Learn Anything. Achieve Everything.

Track your progress, take the quizzes, and earn your certificate for this course at
megacourse.app/courses/mental-math-mastery
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