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Make "x" The Subject Of The Following Formulae:
A Comprehensive Guide

Make "x" The Subject Of The Following Formulae is a fundamental skill in
algebra and mathematics that empowers students, educators, engineers, and
scientists to manipulate equations and solve for specific variables. Whether
you're working through homework problems, designing engineering systems, or
analyzing data, the ability to rearrange formulas to isolate a particular
variable is essential. This article provides an in-depth explanation of how
to make "x" the subject of various types of formulae, complete with step-by-
step methods, examples, and tips to enhance your mathematical proficiency.

Understanding the Concept of Making "x" the
Subject

What Does It Mean to Make "x" the Subject?

In mathematical equations, the "subject" is typically the variable you are
solving for or isolating on one side of the equation. Making "x" the subject
of a formula involves rearranging the equation so that "x" appears alone on
one side, usually with a coefficient of 1, and all other terms are moved to
the opposite side.

Example:

Original equation: \( y = 2x + 5 \)

Making "x" the subject involves rearranging it to: \( x = \frac{y - 5}{2} \)

This process allows you to substitute known values of other variables and
directly compute the value of "x."

Why Is Making "x" the Subject Important?

- Solving for Unknowns: It helps in finding the value of a specific variable
when others are known.



- Understanding Relationships: Clarifies how variables depend on each other.
- Practical Applications: Used in physics, engineering, economics, and other
fields to manipulate formulas for real-world problem-solving.
- Preparation for Advanced Topics: Essential groundwork for calculus, linear
algebra, and differential equations.

General Strategies for Making "x" the Subject

Before diving into specific formulae, it’s helpful to understand general
strategies:

1. Identify the target variable: Determine which variable you want to
isolate.
2. Use inverse operations: Addition/subtraction, multiplication/division,
powers, roots.
3. Maintain balance: Perform the same operation on both sides of the
equation.
4. Simplify step-by-step: Break complex equations into manageable parts.
5. Check your work: Verify by substituting back into the original equation.

Step-by-Step Methods for Common Types of
Equations

Linear Equations

Linear equations are the simplest to manipulate. The general form: \( ax + b
= c \)

Steps to make "x" the subject:

1. Subtract \( b \) from both sides:
\[
ax + b - b = c - b \Rightarrow ax = c - b
\]
2. Divide both sides by \( a \):
\[
x = \frac{c - b}{a}
\]

Example:

Equation: \( 3x + 4 = 10 \)

Solution:



- Subtract 4: \( 3x = 10 - 4 = 6 \)
- Divide by 3: \( x = \frac{6}{3} = 2 \)

Quadratic Equations

Quadratic equations involve \( x^2 \), e.g., \( ax^2 + bx + c = 0 \). Making
"x" the subject can be more complex, often requiring the quadratic formula or
completing the square.

Example:

Equation: \( ax^2 + bx + c = 0 \)

To solve for \( x \):

\[
x = \frac{-b \pm \sqrt{b^2 - 4ac}}{2a}
\]

If you want to isolate \( x \) in a non-quadratic formula involving \( x^2
\), proceed as follows:

- Divide through to isolate \( x^2 \)
- Take the square root of both sides, remembering to consider both positive
and negative roots.

Rearranging Formulas with Multiple Variables

Some formulas involve multiple variables, such as:

- \( y = mx + c \)
- \( v = u + at \)
- \( s = ut + \frac{1}{2}at^2 \)

The key is to treat all other variables as constants and perform inverse
operations systematically.

Example:

Rearranging \( v = u + at \) to make \( u \) the subject:

- Subtract \( at \) from both sides:

\[
v - at = u
\]



So,

\[
u = v - at
\]

Additional Tip: Always perform inverse operations in the reverse order of
their appearance to avoid mistakes.

Common Techniques for Making "x" the Subject

Isolating "x" in Equations with Fractions

When "x" appears in a denominator:

Example:

\[
\frac{a}{x} = b
\]

Solution:

- Multiply both sides by \( x \):

\[
a = bx
\]

- Divide both sides by \( b \):

\[
x = \frac{a}{b}
\]

Handling Equations with Parentheses

Distribute and then isolate:

Example:

\[
2(x + 3) = 8
\]



Solution:

- Divide both sides by 2:

\[
x + 3 = 4
\]

- Subtract 3:

\[
x = 4 - 3 = 1
\]

Rearranging for "x" in Power and Root Equations

When "x" is under a power or a root:

Example 1:

\[
y = x^n
\]

To solve for "x":

\[
x = y^{1/n}
\]

Example 2:

\[
x = \sqrt{y}
\]

Solve for "y":

\[
y = x^2
\]

Practical Examples of Making "x" the Subject

Let's explore a variety of common formulae and how to manipulate them.



Example 1: The Formula for the Area of a Circle

\[
A = \pi r^2
\]

Make "r" the subject:

1. Divide both sides by \( \pi \):

\[
\frac{A}{\pi} = r^2
\]

2. Take the square root:

\[
r = \pm \sqrt{\frac{A}{\pi}}
\]

Since radius is positive:

\[
r = \sqrt{\frac{A}{\pi}}
\]

Example 2: The Distance Formula in Physics

\[
s = ut + \frac{1}{2}at^2
\]

Make "u" the subject:

1. Subtract \( \frac{1}{2}at^2 \):

\[
s - \frac{1}{2}at^2 = ut
\]

2. Divide both sides by \( t \):

\[
u = \frac{s - \frac{1}{2}at^2}{t}
\]



Example 3: The Formula for Compound Interest

\[
A = P(1 + r)^t
\]

Make "r" the subject:

1. Divide both sides by \( P \):

\[
\frac{A}{P} = (1 + r)^t
\]

2. Take the t-th root:

\[
(1 + r) = \left(\frac{A}{P}\right)^{1/t}
\]

3. Subtract 1:

\[
r = \left(\frac{A}{P}\right)^{1/t} - 1
\]

Tips for Successfully Making "x" the Subject

- Always perform inverse operations in the correct order: reverse the order
of operations when solving for "x."
- Be mindful of squares and roots: take care when dealing with powers and
roots, especially considering positive and negative roots.
- Keep equations balanced: whatever you do to one side, do to the other.
- Simplify complex expressions: expand brackets and combine like terms before
isolating the variable.
- Use substitution and algebraic identities: to simplify complicated
formulas.

Practice Problems and Solutions

1. Rearrange \( y = 3x + 7 \) to make "x" the subject.

Solution:

- Subtract 7: \( y - 7 = 3x \)
- Divide by 3: \( x = \frac{y - 7}{3} \)



2. Solve for "x" in \( 2x^2 - 5x + 3 = 0 \).

Solution:

- Use quadratic formula:

\[
x = \frac{5 \pm \sqrt{(-5)^2 - 4 \times 2 \times 3}}{2 \times 2} = \frac{5
\pm \sqrt{25 - 24}}{4} = \frac{5 \pm 1}{4}
\]

- Solutions:

\[
x = \frac{5 + 1}{

Frequently Asked Questions

How do I make 'x' the subject of the formula 3x + 5
= 20?
First subtract 5 from both sides to get 3x = 15, then divide both sides by 3
to find x = 5.

What are the steps to make 'x' the subject in the
formula y = 2x + 7?
Subtract 7 from both sides: y - 7 = 2x, then divide both sides by 2: x = (y -
7) / 2.

How can I make 'x' the subject of the formula A =
πr^2?
Divide both sides by π: A / π = r^2, then take the square root: r = √(A / π).

What is the method to make 'x' the subject in the
formula v = u + at?
Subtract u from both sides: v - u = at, then divide both sides by a: x = (v -
u) / a.

How do I rearrange the formula F = ma to make 'x'
the subject?
Since 'x' is not in this formula, perhaps you mean to make 'm' or 'a' the



subject. For 'm', divide both sides by a: m = F / a; for 'a', m = F / a.

In the formula P = IV, how do I make 'V' the
subject?
Divide both sides by I: V = P / I.

How do I solve for 'x' in the formula x/3 + 4 = 10?
Subtract 4 from both sides: x/3 = 6, then multiply both sides by 3: x = 18.

What is the process to make 'x' the subject of y =
(x + 2)/5?
Multiply both sides by 5: 5y = x + 2, then subtract 2: x = 5y - 2.

How can I make 'x' the subject in the formula s = ut
+ 0.5at^2?
Subtract ut from both sides: s - ut = 0.5at^2, then multiply both sides by 2:
2(s - ut) = at^2, then divide both sides by t^2: a = 2(s - ut)/t^2.

In the formula y = kx + c, how do I make 'x' the
subject?
Subtract c from both sides: y - c = kx, then divide both sides by k: x = (y -
c) / k.

Additional Resources
Make "x" The Subject Of The Following Formulae: An In-Depth Guide

Understanding how to manipulate algebraic formulas to make a specific
variable the subject is a fundamental skill in mathematics, engineering,
physics, and numerous scientific disciplines. This process involves algebraic
rearrangement, which allows for isolating a variable of interest, enabling
you to solve for it explicitly in terms of the other variables and constants
present in the equation. Mastering this skill enhances problem-solving
efficiency and deepens comprehension of the relationships between variables.

In this comprehensive guide, we will explore the concept in detail, covering
various types of equations, step-by-step methods, common pitfalls, and
practical applications.

---



Understanding the Concept of Making a Variable
the Subject

Before diving into techniques and examples, it’s vital to clarify what it
means to "make \( x \) the subject" of a formula.

- Definition: To make \( x \) the subject of a formula means to rearrange the
formula algebraically so that \( x \) is isolated on one side of the
equation, expressed explicitly in terms of the other variables and constants.

- Purpose: This process is essential when:
- You need to solve for \( x \) in terms of known quantities.
- You are working backward from an equation to find a variable.
- You want to analyze how a change in other variables affects \( x \).

- Example:
- Original formula: \( y = 2x + 5 \)
- Making \( x \) the subject: \( x = \frac{y - 5}{2} \)

This fundamental operation appears across many formulas, from simple linear
equations to complex systems involving multiple variables.

---

General Strategies for Rearranging Equations

Rearranging an equation to make \( x \) the subject generally involves the
following strategies:

1. Isolate the term containing \( x \)
- Use addition or subtraction to move all other terms to the opposite side.
- Example: \( y = 2x + 5 \) → \( y - 5 = 2x \)

2. Divide or multiply to solve for \( x \)
- When \( x \) is multiplied by a coefficient, divide both sides by that
coefficient.
- Example: \( y - 5 = 2x \) → \( x = \frac{y - 5}{2} \)

3. Use inverse operations
- Apply inverse operations to undo addition/subtraction,
multiplication/division, or powers/roots.



- Remember the order of operations (PEMDAS/BODMAS) when performing multiple
steps.

4. Handle more complex equations with multiple \( x
\) terms
- Combine like terms.
- Factor where possible.
- Use substitution if equations are coupled.

5. In equations involving exponents or roots
- Apply logarithmic or root operations appropriately.
- Be cautious about extraneous solutions introduced during these steps.

---

Step-by-Step Examples for Different Types of
Equations

Let's explore various common scenarios with detailed steps to illustrate the
process.

Example 1: Linear Equation
Equation: \( y = 3x + 4 \)

Step 1: Subtract 4 from both sides:
\[
y - 4 = 3x
\]

Step 2: Divide both sides by 3:
\[
x = \frac{y - 4}{3}
\]

Result: \( x = \frac{y - 4}{3} \)

---

Example 2: Quadratic Equation
Equation: \( ax^2 + bx + c = 0 \)



Goal: Make \( x \) the subject (solve for \( x \)).

Solution:

- Use the quadratic formula:
\[
x = \frac{ -b \pm \sqrt{b^2 - 4ac} }{ 2a }
\]

This formula explicitly expresses \( x \) in terms of \( a, b, c \).

Note: For quadratic equations, completing the square is an alternative method
if the quadratic is not in standard form.

---

Example 3: Equation with Fractional Terms
Equation: \( \frac{p}{x} = q \)

Step 1: Multiply both sides by \( x \):
\[
p = qx
\]

Step 2: Divide both sides by \( q \):
\[
x = \frac{p}{q}
\]

Important: Always check for restrictions — in this case, \( q \neq 0 \).

---

Example 4: Equations with Exponents and Roots
Equation: \( y = x^n \)

Goal: Express \( x \) in terms of \( y \).

Solution:

- Take the \( n \)-th root of both sides:
\[
x = y^{1/n}
\]

- If \( n \) is even, consider the domain restrictions to ensure real
solutions.



---

Example 5: Compound Equations with Multiple
Variables
Equation: \( z = x + y \)

Goal: Make \( x \) the subject.

Solution:

\[
x = z - y
\]

This straightforward rearrangement illustrates the importance of
understanding the structure of the equation.

---

Handling More Complex and Nonlinear Equations

Equations involving multiple variables, higher powers, or nonlinear terms
often require more advanced algebraic manipulations.

Strategies include:

- Isolate the term involving \( x \) step-by-step.
- Use substitution if the equation involves other variables that can be
expressed in terms of \( x \).
- Apply algebraic identities or factoring techniques.
- When dealing with powers or roots, consider inverse operations like roots
or logarithms.

---

Special Techniques for Specific Types of
Equations



Solving for \( x \) in Rational Equations

- Multiply through by the denominator to clear fractions.
- Simplify the resulting polynomial.
- Solve the resulting polynomial equation.
- Check for extraneous solutions introduced during multiplication.

Handling Equations with Logarithms

- Use the definition of logarithms to rewrite the equation.
- Example: \( \log_b x = c \) → \( x = b^c \)

Equations with Exponentials

- Take natural logs or logs with appropriate bases to linearize the equation.
- Example: \( a^x = y \) → \( x = \log_a y \)

---

Common Pitfalls and Tips

While rearranging equations seems straightforward, several common mistakes
can occur:

- Forgetting to perform the same operation on both sides: Always apply
inverse operations equally.
- Dropping or misapplying negative signs: Be cautious, especially with
subtraction and negative coefficients.
- Ignoring domain restrictions: Some steps (like roots or logarithms) impose
restrictions on variable values.
- Introducing extraneous solutions: Particularly in equations involving roots
or logarithms; always verify solutions.

Tips for success:

- Write down each step clearly.
- Check your work by substituting your expression back into the original
formula.
- Practice with different types of equations to build flexibility.

---



Practical Applications of Making a Variable the
Subject

This skill is vital across various fields:

- Physics: Deriving formulas such as \( v = u + at \), solving for initial
velocity or acceleration.
- Engineering: Rearranging circuit equations to find resistance, current, or
voltage.
- Economics: Solving for supply, demand, or elasticity parameters.
- Statistics: Rearranging formulas for variance, standard deviation, or
regression coefficients.
- Everyday Problem Solving: Calculating distances, speeds, and times by
rearranging formulas like \( d = rt \).

---

Summary and Best Practices

- Always understand the structure of the equation before attempting
rearrangement.
- Use inverse operations systematically.
- Keep track of domain restrictions to avoid invalid solutions.
- Verify your solution by substituting back into the original equation.
- Practice with a variety of equations to develop intuition.

---

Conclusion

Making \( x \) the subject of a formula is a core algebraic skill that
unlocks the ability to solve a wide array of problems across scientific and
mathematical disciplines. Through systematic application of inverse
operations, strategic manipulation, and careful attention to details, you can
confidently rearrange equations of varying complexity. Mastery of this skill
enhances analytical thinking, problem-solving efficiency, and deepens
understanding of the relationships between variables.

Whether dealing with simple linear equations or complex nonlinear systems,
the fundamental principles remain the same: isolate \( x \) step-by-step,
verify solutions, and be mindful of the mathematical rules and restrictions
involved. Practice, patience, and attention to detail are the keys to
becoming proficient in making any variable the subject of a formula.
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