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Multiplication can sometimes seem complex, especially when working with larger numbers or multi-
digit figures. One effective method to simplify such calculations is re-grouping, also known as partial
products or area model multiplication. This approach involves breaking down numbers into more
manageable parts, multiplying these components, and then combining the results to find the final
product. When applying re-grouping to multiply 21 by 43, there are four distinct products that need
to be calculated. Understanding these products and how they combine provides clarity, enhances
mental math skills, and reinforces a solid understanding of place value and distributive property.

In this comprehensive guide, we will explore the step-by-step process of using re-grouping to solve
21 x 43, identify the four products involved, and explain how to sum these products to arrive at the
final answer. Whether you're a student learning multiplication strategies or an educator seeking
effective teaching methods, this content aims to clarify the process thoroughly.

---

Understanding Re-grouping in Multiplication

Before diving into the specific products, it’s essential to understand what re-grouping entails in the
context of multiplication.

What Is Re-grouping?
Re-grouping involves breaking numbers into parts based on place value, multiplying each part
separately, and then combining the partial results. This method leverages the distributive property
of multiplication:

\[
(a + b) \times (c + d) = ac + ad + bc + bd
\]

In practice, this means decomposing each number into tens and ones, multiplying each component,
and summing the products.

Why Use Re-grouping?
- Simplifies complex multiplication problems.



- Reinforces understanding of place value.
- Enhances mental math skills.
- Provides a visual, systematic approach.

---

Breaking Down 21 and 43 for Re-grouping

To apply re-grouping effectively, we first decompose both numbers into their place value
components:

- 21 becomes 20 (two tens) + 1 (one unit).
- 43 becomes 40 (four tens) + 3 (three units).

Expressed mathematically:

\[
21 = 20 + 1 \\
43 = 40 + 3
\]

Using these components, the multiplication becomes:

\[
(20 + 1) \times (40 + 3)
\]

Applying the distributive property, we identify four products, each representing a different
combination of the decomposed parts.

---

The Four Products in 21 x 43

When multiplying 21 by 43 via re-grouping, the process involves calculating four separate products:

1. Product of the tens parts: 20 × 40
2. Product of the tens and units: 20 × 3
3. Product of the units and tens: 1 × 40
4. Product of the units parts: 1 × 3

These four products are fundamental because they represent all the partial multiplications needed to
complete the overall multiplication.

---



Calculating the Four Products

Let's examine each product, their calculation process, and their significance.

1. Product of the Tens Parts: 20 × 40
- Calculation: Multiply the tens components.
- Method: \(20 \times 40 = (2 \times 10) \times (4 \times 10) = (2 \times 4) \times (10 \times 10) = 8
\times 100 = 800\)
- Significance: Represents the bulk of the product, accounting for the tens contribution from both
numbers.

2. Product of the Tens and Units: 20 × 3
- Calculation: Multiply the tens component of the first number by the units of the second.
- Method: \(20 \times 3 = (2 \times 10) \times 3 = 2 \times 10 \times 3 = 2 \times 30 = 60\)
- Significance: Accounts for the cross-contribution of the tens from 21 and the units from 43.

3. Product of the Units and Tens: 1 × 40
- Calculation: Multiply the units of the first number by the tens of the second.
- Method: \(1 \times 40 = 1 \times (4 \times 10) = 4 \times 10 = 40\)
- Significance: Represents the contribution of the units from 21 and the tens from 43.

4. Product of the Units Parts: 1 × 3
- Calculation: Multiply the units of both numbers.
- Method: \(1 \times 3 = 3\)
- Significance: The smallest contribution, representing the units multiplication.

---

Summing the Products to Find the Final Result

After calculating the four products, the next step is to sum them to obtain the overall product of 21
and 43.

\[
\text{Total} = 800 + 60 + 40 + 3
\]

Performing the addition:

- \(800 + 60 = 860\)



- \(860 + 40 = 900\)
- \(900 + 3 = 903\)

Thus,

\[
21 \times 43 = \boxed{903}
\]

This sum confirms the total product obtained through the re-grouping approach.

---

Visual Representation: Area Model for 21 x 43

To enhance understanding, many educators use area models to visualize the partial products.

Step-by-step visualization:

1. Draw a rectangle divided into four sections.
2. Label the sections with the decomposed parts:
- Top side: 20 and 1
- Left side: 40 and 3
3. Calculate the area of each section:
- Top-left: 20 × 40 = 800
- Top-right: 20 × 3 = 60
- Bottom-left: 1 × 40 = 40
- Bottom-right: 1 × 3 = 3
4. Add all areas to get the total:

\[
800 + 60 + 40 + 3 = 903
\]

This visual method reinforces the concept of partial products and how they sum up to the total.

---

Summary: Key Takeaways for Using Re-grouping in 21
x 43

- Decompose both numbers into their place value components.
- Calculate four partial products based on the combinations:
- Tens × Tens
- Tens × Units
- Units × Tens



- Units × Units
- Sum the four products to arrive at the final answer.
- Visualize using area models to enhance conceptual understanding.

---

Additional Tips for Mastering Re-grouping
Multiplication

- Practice decomposing different numbers to strengthen understanding.
- Use grid or area models to visualize partial products.
- Break down complex problems into smaller, manageable parts.
- Always verify your calculations by summing partial products carefully.

---

Conclusion

Using re-grouping to multiply 21 by 43 involves calculating four key products, each representing a
different combination of the decomposed parts of the original numbers. These products—20×40,
20×3, 1×40, and 1×3—are essential building blocks, and their sum provides the final result of 903.
This method not only simplifies the multiplication process but also deepens one's understanding of
place value, distributive property, and the structure of numbers. Incorporating visual aids and
systematic breakdowns into your learning or teaching strategies can make multiplication more
accessible and engaging for learners of all levels.

By mastering this approach, students develop confidence in handling larger numbers and improve
their overall mathematical fluency. Whether for academic success or practical problem-solving,
understanding the four products involved in re-grouping multiplication is a valuable skill that forms
the foundation for more advanced mathematical concepts.

Frequently Asked Questions

What is the first step in using re-grouping to multiply 21 by
43?
The first step is to break down the numbers into place values, such as 20 + 1 and 40 + 3, to set up
for partial products.

How many partial products are calculated when multiplying 21



by 43 using re-grouping?
Four partial products are calculated: 20×40, 20×3, 1×40, and 1×3.

What are the four products obtained when multiplying 21 by
43 using re-grouping?
The four products are 800 (20×40), 60 (20×3), 40 (1×40), and 3 (1×3).

Why do we calculate these four products when solving 21 × 43
using re-grouping?
Because breaking numbers into place values allows us to simplify multiplication into smaller,
manageable parts, which are then summed to find the total product.

After calculating the four products, what is the next step in
solving 21 × 43 using re-grouping?
The next step is to add all four partial products together: 800 + 60 + 40 + 3.

What is the final answer after adding the four products in 21
× 43?
The final answer is 903.

How does re-grouping help in understanding multiplication
like 21 × 43?
Re-grouping breaks down complex multiplication into simpler parts, making it easier to compute and
understand the process step-by-step.

Additional Resources
When Using Re-grouping To Solve 21 × 43, What Are The Four Products That Would Be Calculated
And Then

Multiplication, especially involving multi-digit numbers, can often appear daunting to students and
learners. However, employing strategic methods like re-grouping (also known as regrouping or
carrying over) simplifies this process by breaking complex calculations into manageable parts. When
solving 21 × 43 through re-grouping, understanding the four products involved offers clarity and
insight into the multiplication process. This detailed exploration will examine what these four
products are, how they are calculated, and why they are essential in understanding the
multiplication process.

---



Understanding Re-grouping in Multiplication

Re-grouping is a fundamental concept in arithmetic, enabling learners to manage situations where
digits in a multiplication problem produce sums exceeding the value of a single digit. It involves
"carrying over" excess amounts to the next higher place value, ensuring each step maintains proper
place value integrity.

In the context of multiplying 21 by 43, re-grouping is used to:

- Break down the multiplication into parts based on place value.
- Handle the partial products in a systematic way.
- Facilitate the addition of these partial products to arrive at the final answer.

---

The Breakdown of 21 × 43

To understand the four products involved, it’s helpful to decompose the problem into its component
parts based on place value:

- 21 is a two-digit number: 2 (tens) and 1 (ones).
- 43 is a two-digit number: 4 (tens) and 3 (ones).

The multiplication process involves multiplying each digit of the second number (43) by each digit of
the first number (21), considering their place values, and then summing the partial products.

---

Step 1: Decompose the Numbers

- 21 = (2 × 10) + (1 × 1)
- 43 = (4 × 10) + (3 × 1)

Expressed in terms of place value:

- Tens place: 2 (from 21), 4 (from 43)
- Ones place: 1 (from 21), 3 (from 43)

---

Step 2: Identify the Four Core Products

The multiplication involves four key products:



1. Product of the ones digits: 1 × 3
2. Product of the tens digit of the first number and the ones digit of the second: 2 × 3 (which
actually involves the tens digit of 21 and ones digit of 43)
3. Product of the ones digit of the first number and the tens digit of the second: 1 × 4
4. Product of the tens digits: 2 × 4

Each of these products contributes to the overall multiplication and requires consideration of their
place value and potential re-grouping.

---

Calculating the Four Products

Let's analyze each of these products in detail, considering their place value contributions and how
re-grouping applies.

1. The Ones × Ones Product: 1 × 3

- Calculation: 1 × 3 = 3
- Significance: This is the smallest partial product, directly representing the multiplication of the
units digits.
- Placement: Since both are ones, this product remains in the units place of the final sum.
- Re-grouping: No re-grouping is necessary here; this is a straightforward multiplication.

Summary: The product is 3, representing the contribution of the units digits.

---

2. The Tens (from 21) × Ones (from 43): 2 × 3

- Calculation: 2 × 3 = 6
- Significance: This product involves the tens digit of the first number and the units digit of the
second number.
- Place value impact: Since the 2 is from the tens place, this product should be considered as 20 × 3
= 60.
- Re-grouping: No re-grouping is needed for this step, but the product must be placed in the tens
place when summing.

Summary: The product is 60, contributing to the tens place in the overall sum.

---



3. The Ones (from 21) × Tens (from 43): 1 × 4

- Calculation: 1 × 4 = 4
- Significance: This involves the units digit of the first number and the tens digit of the second.
- Place value impact: Since 4 is from the tens place, this product represents 4 × 10 = 40.
- Re-grouping: No re-grouping is necessary; it is directly placed in the hundreds place when
summing.

Summary: The product is 40, representing the contribution to the hundreds place.

---

4. The Tens × Tens Product: 2 × 4

- Calculation: 2 × 4 = 8
- Significance: This is the product of the tens digits from both numbers.
- Place value impact: Since both are in the tens place, this product is 20 × 40 = 800.
- Re-grouping: When adding, this large value may require regrouping into higher place values.

Summary: The product is 800, contributing to the thousands place in the final sum.

---

Summing the Partial Products

Now that all four products have been calculated, they can be combined to find the total product of
21 × 43. Let’s organize and sum these partial products:

| Partial Product | Value | Place Value Placement | Explanation |
|------------------|--------|------------------------|---------------------------------------------------|
| 1. 1 × 3 | 3 | Units (1s) | Directly added to the total units sum |
| 2. 2 × 3 = 6 | 60 | Tens | Added to the tens column, considering place value |
| 3. 1 × 4 = 4 | 40 | Hundreds | Added to the hundreds column |
| 4. 2 × 4 = 8 | 800 | Thousands | Added to the thousands column |

Adding these together:

- Units: 3
- Tens: 60
- Hundreds: 40
- Thousands: 800

Now, sum all partial products, aligning according to place value:

- 800 (thousands)
- + 40 (hundreds)



- + 60 (tens)
- + 3 (units)

Total sum:

800 + 40 + 60 + 3 = 903

Final Answer: 21 × 43 = 903

---

The Role of Re-grouping in This Process

While in this specific step-by-step calculation, re-grouping wasn't explicitly needed because the
partial products were manageable, re-grouping plays a crucial role in more complex cases. It
ensures that when partial products involve sums exceeding 9 at any place value, the excess is
carried over to the next higher place value.

Example of Re-grouping in Similar Problems:

Suppose the partial products or sums exceeded 9, such as:

- Summing 8 + 7 = 15, requiring a re-grouping of 1 to the next place value.

In our case, the partial products are all less than 10, but in multiplication involving larger numbers,
re-grouping ensures accuracy.

---

Why Understanding the Four Products Is Essential

Knowing these four products provides several advantages:

- Clarity in the multiplication process: It dissects the problem into manageable parts.
- Foundation for teaching multi-digit multiplication: It helps students grasp the significance of place
value.
- Preparation for more complex calculations: It establishes a systematic approach, especially when
re-grouping is necessary.
- Error detection: By understanding each partial product, students can verify their calculations more
effectively.

---



Practical Strategies for Teaching Re-grouping in
Multiplication

To ensure learners fully grasp the concept, educators should emphasize strategies such as:

- Decomposition: Breaking numbers into place value parts.
- Partial products: Calculating and writing each product separately.
- Place value alignment: Ensuring each product is aligned correctly when summing.
- Re-grouping practice: Using exercises that involve sums exceeding 9 to reinforce the concept of
carrying over.

---

Conclusion: The Four Products as Building Blocks

In solving 21 × 43 using re-grouping, the four products—1×3, 2×3, 1×4, and 2×4—serve as the
foundational components of the multiplication process. Understanding how each product relates to
place value and how they combine to form the final answer demystifies the multiplication of multi-
digit numbers. Re-grouping, while not always explicitly necessary in small partial products, becomes
vital as the complexity of the calculation increases.

By mastering this breakdown, learners develop a deeper conceptual understanding of multiplication,
moving beyond rote procedures to strategic, organized problem-solving. Whether teaching primary
students or reviewing multiplication concepts, emphasizing these four products and the role
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