
how to do implicit differentiation on ti 84
how to do implicit differentiation on ti 84 calculators can significantly streamline the process of
finding derivatives for equations where y is not explicitly defined as a function of x. This powerful
technique, crucial in calculus, allows us to tackle complex relations and understand their rates of
change. This comprehensive guide will walk you through the essential steps, from understanding the
concept of implicit differentiation to leveraging your TI-84's built-in capabilities. We will explore the
fundamental principles of differentiating implicitly, the specific calculator functions you'll need, and
practical examples to solidify your understanding. Mastering this on your TI-84 will not only improve
your calculus problem-solving efficiency but also deepen your appreciation for the calculator's
mathematical prowess.
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Understanding Implicit Differentiation

Implicit differentiation is a method used to find the derivative of an equation that defines a
relationship between two variables (typically x and y) without explicitly solving for one variable in
terms of the other. In explicit differentiation, we have an equation of the form y = f(x). However,
many equations, such as circles (x² + y² = r²) or ellipses, are not easily expressed in this form. Implicit
differentiation allows us to find dy/dx, the rate of change of y with respect to x, even when y is
defined implicitly.

The core idea behind implicit differentiation is to treat y as a function of x, even if we don't know its
explicit form. When we differentiate a term involving y with respect to x, we must apply the chain
rule. This means that the derivative of y² with respect to x, for instance, is not simply 2y, but rather
2y (dy/dx). This is because y itself is a function of x. We differentiate both sides of the implicit
equation with respect to x, remembering to use the chain rule for any term containing y, and then
algebraically solve for dy/dx.

Preparing Your TI-84 Calculator

Before embarking on implicit differentiation using your TI-84, it's essential to ensure your calculator is
in the correct mode. For calculus operations, particularly those involving derivatives, it's generally
best to be in "Radian" mode. This ensures that trigonometric functions are interpreted correctly,
which is often the case in calculus problems. You can access the mode settings by pressing the
"MODE" button, usually located near the top left of your keypad.



Navigate through the options using the arrow keys until "RADIAN" is highlighted, and then press
"ENTER" to select it. While not strictly necessary for all implicit differentiation problems, it's a good
habit to maintain for consistent mathematical computations. Additionally, ensure your calculator's
operating system is up-to-date, as newer versions might offer more refined or streamlined
functionalities for calculus tasks. You can check for updates through the manufacturer's website or by
connecting to a compatible device.

Performing Implicit Differentiation on TI-84

The TI-84 graphing calculator provides a powerful built-in function for calculating derivatives, which
can be adapted for implicit differentiation. While there isn't a single button specifically labeled
"implicit differentiation," you can achieve the result by intelligently using the calculator's symbolic
differentiation capabilities. The process involves defining your implicit equation and then instructing
the calculator to find the derivative with respect to y, treating y as a function of x, and then
performing the algebraic rearrangement to isolate dy/dx.

The key to performing implicit differentiation on the TI-84 lies in its ability to handle symbolic math.
You will need to input your implicit equation, differentiate it with respect to x while treating y as a
function of x, and then manipulate the result. This often involves using the calculator's algebra solver
or its built-in differentiation command.

Key TI-84 Functions for Implicit Differentiation

The primary tool you'll utilize on the TI-84 for implicit differentiation is the derivative function,
typically found within the MATH menu. Pressing the "MATH" button reveals a list of advanced
functions, and you'll want to select the option for derivatives. This function usually appears as
"nDeriv(" (numerical derivative) or "d/dx(" (symbolic derivative). For implicit differentiation where we
need the symbolic form of the derivative, "d/dx(" is the preferred choice.

The syntax for the symbolic derivative function is generally `d/dx(expression, variable, value)`.
However, for implicit differentiation, we will use it slightly differently. Instead of specifying a value, we
will use it to differentiate our implicit equation with respect to x, and then with respect to y. The
calculator allows you to define functions and variables symbolically, which is crucial for this process.

Accessing the Derivative Function: Press MATH, then scroll down to option 8, d/dx(.

Inputting the Equation: You'll need to input your implicit equation into the calculator.

Differentiating Implicitly: This involves a two-step process of differentiation and algebraic
manipulation.



Worked Examples of Implicit Differentiation on TI-84

Let's work through a common example: finding the derivative of the circle equation, x² + y² = 25. Our
goal is to find dy/dx. First, we will differentiate both sides of the equation with respect to x, treating y
as a function of x. The derivative of x² with respect to x is 2x. The derivative of y² with respect to x
requires the chain rule: 2y dy/dx. The derivative of the constant 25 is 0. So, we get 2x + 2y dy/dx = 0.

On the TI-84, you can use the symbolic derivative function. One way to approach this is to define the
left side of the equation as a function of x and y, and then differentiate. However, a more direct
approach for implicit differentiation involves a slight workaround. You would typically differentiate
each term separately. For example, to find the derivative of y² with respect to x, you would use the
d/dx function, but you need to inform the calculator that y depends on x. This is often done by
defining y as a function of x, like `Y1=y`, and then using `d/dx(Y1^2, x)`. However, the calculator's
direct symbolic derivative capabilities are more straightforward when you can input the entire
expression.

A more practical method on the TI-84 for implicit differentiation is to use the solver or to manually
differentiate and then use the calculator's algebraic capabilities. Let's consider the equation x² + y² =
25 again. We differentiate both sides with respect to x: d/dx(x²) + d/dx(y²) = d/dx(25). This yields 2x
+ 2y(dy/dx) = 0. Now, we need to isolate dy/dx. Subtract 2x from both sides: 2y(dy/dx) = -2x. Finally,
divide by 2y: dy/dx = -2x / 2y, which simplifies to dy/dx = -x/y.

To verify this on the TI-84, you can input the original equation and then use the derivative function on
the expression where y is treated as a function. For instance, if you've defined y as a function, you
might compute `d/dx(x^2 + y(x)^2, x)`. The calculator will return `2x + 2y(x) dy/dx`. You then
manually solve for dy/dx. A more advanced calculator or software might have a direct implicit
differentiation command, but the TI-84 relies on combining its symbolic differentiation with algebraic
manipulation.

Troubleshooting Common Issues

One common issue encountered when performing implicit differentiation on the TI-84 is syntax errors.
The calculator is very particular about how expressions are entered. Ensure that all parentheses are
correctly matched and that you are using the correct variables. For instance, using the multiplication
symbol () between variables or between a number and a variable is often required.

Another frequent problem is related to how the calculator handles implicit functions. The `d/dx`
function is primarily designed for explicit functions. To work around this, you often need to
differentiate term by term or use the calculator's equation solver capabilities after setting up the
differentiated equation. If you are getting unexpected results, double-check that you have correctly
applied the chain rule to all terms involving y. Remember that `d/dx(y^n)` is `ny^(n-1)dy/dx`, and
the TI-84 needs to be guided to perform this correctly, often through manual algebraic steps after the
initial differentiation of terms.

Sometimes, the calculator might return a derivative expression that still contains 'y'. This is expected
and correct, as the derivative of an implicitly defined function often depends on both x and y. The key



is to ensure that the expression you've obtained is algebraically simplified as much as possible. If the
calculator is unable to simplify, you may need to perform further algebraic simplification manually.

FAQ

Q: Can the TI-84 directly calculate implicit derivatives with a
single command?
A: The TI-84 graphing calculator does not have a single, dedicated command for direct implicit
differentiation. However, its symbolic differentiation capabilities, combined with careful application of
the chain rule and algebraic manipulation, allow you to perform implicit differentiation effectively.

Q: What is the most common mistake when trying to do
implicit differentiation on a TI-84?
A: The most common mistake is failing to correctly apply the chain rule to terms involving 'y'. When
differentiating a term like y², you must remember to multiply by dy/dx, as y is treated as a function of
x. The TI-84's symbolic differentiation functions require you to guide it through this process.

Q: How do I ensure my TI-84 is set up correctly for calculus
operations like implicit differentiation?
A: For calculus operations, it's crucial to set your TI-84 to "Radian" mode. This is found by pressing the
"MODE" button and selecting "RADIAN." This ensures trigonometric functions are interpreted
correctly, which is important in many calculus contexts.

Q: Is it possible to find the derivative of an equation like x³ +
y³ = 6xy on a TI-84 using implicit differentiation?
A: Yes, it is possible. You would differentiate both sides with respect to x, applying the chain rule to
terms involving y, and then algebraically solve for dy/dx. For example, differentiating x³ + y³ = 6xy
with respect to x gives 3x² + 3y²(dy/dx) = 6y + 6x(dy/dx). You would then use the calculator's
algebraic functions or manual steps to isolate dy/dx.

Q: What does the result of an implicit differentiation on a
TI-84 typically look like?
A: The result of an implicit differentiation on a TI-84 will usually be an expression for dy/dx that
contains both 'x' and 'y' variables. This is because the derivative of an implicitly defined curve often
depends on the specific point (x, y) on the curve.



Q: How can I differentiate terms involving both x and y
simultaneously, like in the product rule for 6xy?
A: When differentiating a term like 6xy using the product rule with respect to x, you treat y as a
function of x. The derivative of 6xy is 6 (d/dx(x) y + x d/dx(y)). Since d/dx(x) = 1 and d/dx(y) = dy/dx,
this becomes 6 (1 y + x dy/dx), which simplifies to 6y + 6x(dy/dx). The TI-84 can perform these
product rule calculations if the expression is entered correctly.
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