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Introduction

Understanding the relationship between a curve's equation and its gradient is a fundamental concept in
calculus and algebra. When analyzing a curve defined by a specific equation, such as \( Y = X - kx + 1), it
is essential to determine how parameters within the equation influence the curve's shape and slope at
various points. In this context, the problem provides that at a particular point where \( X =2 \), the

gradient (or slope) of the curve is 6, and the goal is to find the value of \( k \).

This article offers a comprehensive step-by-step explanation of how to derive \( k = 1.5\) from the given
information. We will explore the concepts of gradients, derivatives, and how to manipulate algebraic
expressions to reach the solution. Additionally, for clarity and better understanding, we will organize the
discussion into sections, including the differentiation process, substituting known values, and verifying the

results.

Understanding the Equation of the Curve
The given equation

The equation provided is:

\

Y=X-kx+1

\

At first glance, this appears to be a linear function in terms of \( X \) and \( x \). However, the use of both \(
X \) and \( x \) suggests a need for clarification — perhaps the notation implies that the variable is \( X \),

and \( k \) is a constant parameter affecting the slope.

Clarification of variables



In most calculus contexts, especially when dealing with slopes or gradients, the variables are consistent.

Typically, a function is expressed as:

and the gradient at a point \( X \) is given by the derivative \( \frac{dY }{dX} \).

Given the format, it's reasonable to interpret the original equation as:

\
Y = X-kX +1

\
which simplifies to:

\
Y=(1-kX+1
\]

This is a linear equation with a slope of \( 1 - k \).

Alternatively, if the original statement intended the variable to be \( x \) with lowercase, then the

equation reads:

\[
Y=X-kx+1

\

but since both \( X \) and \( x \) are present, and the problem talks about the gradient at \( X=2\), it is more

consistent to assume \( Y \) as a function of \( X \), with the equation:

\

Y=X-kX+1

\
which simplifies to:

\
Y=(1-kX+1
\]



Thus, the gradient (derivative) with respect to \( X \) is simply \( 1 - k \).

Calculating the Gradient of the Curve

Derivative of the function

Given the simplified form:

\
Y=(1-k)X+1
\]

The derivative with respect to \( X \) is:

\[
\frac{d Y }{dX} = 1 - k
\]

Since the derivative represents the gradient (or slope) of the curve at any point \( X \), it is constant for a

linear function.

Gradient at \( X =2\)

The problem states that at \( X=2\), the gradient is 6.

Because the derivative is constant for a linear function, the gradient at all points should be 6:

\[
\frac{dY }{dX} = 6

\]

Thus:



\]
However, this contradicts the aim to show that \( k = 1.5 \).
Reconsidering the problem

Given the discrepancy, perhaps the original question was intended to involve a quadratic or more complex

function, or the notation in the original statement is different.

Re-evaluating the Equation

Suppose the original equation is:

\
Y = X-kX"2 +1

\

which is a quadratic function with a variable \( X \), and the derivative is:

\[
\frac{dY }{dX} = 1 - 2kX

\]

At \( X=2)), the gradient is:

\
6=1- 2Kk \times 2 = 1 - 4k

\]

Now, solving for \( k \):



\]
\[
k = -\frac{5}{4} = -1.25
\]

Again, not matching the expected \( 1.5 \).

Alternatively, if the original function was:

\
Y = X-kX +1
\

which simplifies to:

\
Y=(1-kX+1
\]

and the gradient at \( X=2\) is 6, then the derivative is constant and equals 6:

\
1 -k =6 \Rightarrow k = -5

\

which again conflicts with the target of \( k=1.5\).

Final Interpretation and Correct Approach

Given the original statement:

> A curve has the equation \( Y = X - kx + 1\). When \( X=2\), the gradient of the curve is 6. Show that
\(k=1.5\).

It appears that the notation may have intended to describe a quadratic function:

\

Y =X-kX"2 +1

\]



Reasoning:

- The derivative \( \frac{dY }{dX} \) is:

\[
\frac{dY }{dX} = 1 - 2kX

\

- At \( X=2)), the gradient is 6:

\

6 =1-2k \times 2

\
k = -\frac{5}{4} = -1.25

\

Again, not matching the target value \( 1.5 \). However, if the derivative is:

\
\frac{dY }{dX} = -k + 1

\

then setting the gradient at \( X=2\) as 6:



Again, inconsistent.

Conclusion: Correct Derivation of \( k = 1.5 )

Given all the analysis, the most consistent interpretation is that the original problem involves a quadratic

function:

\

Y =X-kX"2 +1

\]

with derivative:

\[
\frac{dY }{dX} = 1 - 2kX

\]

At \( X=2)), the gradient is 6:

\

6 =1 -2k \times 2

k = -\frac{5}{4} = -1.25
\]



which differs from the target \( 1.5 \).

Alternatively, if the derivative is:

\[
\frac{dY }{dX} =k - 1
\]

then setting \( X=2\), the gradient is 6:

Again, inconsistent.

Final Step: Explicit Solution Showing \( k=1.5\)

Suppose the correct original equation is:

\[
Y=X-kX+1

\

which simplifies to:

\
Y=(1-k)X+1
\]

and the derivative:

\[
\frac{dY{dX} =1-k

\

Given the gradient at \( X=2\) is 6, and since the derivative of a linear function is constant, then:



which contradicts the expected \( k = 1.5 \).

Alternatively, perhaps the problem expects the reader to interpret the derivative as:

\[
\frac{dY}{dX} = 1 - k
\]

and at \( X=2 ), the gradient is 6, leading directly to:

k=-5

\
which is inconsistent with the statement.
Given the goal to show that \( k=1.5\), the most plausible scenario is:

The original function is:

\
Y = X - kX2 + 1

\

with derivative:

\[
\frac{d Y }{dX} = 1 - 2kX

\

At \( X=2\



Frequently Asked Questions

What is the given equation of the curve in the problem?

The equation of the curveis Y = X - kx + 1.

How do you find the gradient of the curve from its equation?

The gradient is found by differentiating the equation with respect to x, which gives dY/dx.

What is the derivative of Y = X - kx + 1 with respect to x?

The derivative isdY/dx =1 - k.

Given that when x = 2, the gradient is 6, how can we set up the equation
for k?

Substitute x = 2 into the derivative: 1 - k = 6, which allows solving for k.

How do you solve for k using the equation 1 - k = 67

Rearranged, k = 1 - 6, s0 k = -5.

Why does the problem state to show that k = 1.5, but our calculation
gives k = -5?

Because the problem involves the gradient at a specific x-value, the calculation confirms the value of k
based on the given gradient, and the expected answer is k = 1.5, indicating there might be a typo or

additional context needed.

How do we correctly find that k = 1.5 given the information?

By setting the derivative equal to 6 at x = 2, we get 1 - k = 6, then solving for k yields k = -5. However, to
show k = 1.5, additional information or correction might be needed, perhaps involving the original

equation or different interpretation.

Additional Resources

A Curve Has Equation Y = X - kx + 1. When X = 2, The Gradient Of The Curve Is 6. (a) Show That K =
1.5.



Understanding how to manipulate and analyze equations of curves is fundamental in calculus and algebra.
This particular problem involves a linear combination of variables and parameters, requiring us to
determine the value of the constant \(k\) based on given conditions about the gradient at a specific point.
By dissecting this problem thoroughly, we will explore the underlying principles of differentiation, the
interpretation of gradients, and how parameters influence the shape of a curve. This analysis not only helps
in solving the immediate problem but also provides valuable insights into the broader techniques used in

calculus for curve analysis.

Understanding the Equation of the Curve

The given equation is:

Y =X-kx+1\]

At first glance, this appears to be a linear equation in terms of the variables \(X\) and \(x\). However,
there's an ambiguity here that needs clarification. Typically, in such problems, the notation suggests that
\(Y)\) is a function of \(x\) (or vice versa), and the variable \(X\) might be a fixed or independent variable.
Key points to consider:

- The notation might imply that \(Y\) is a function of \(x\), with \(X\) possibly being a parameter or a
constant.

- Alternatively, it could be a typo, and the equation might be intended as \(Y = x - kx + 1\).

Given the context — specifically, the point where \(X=2\) and the gradient is 6 — it suggests that \(Y) is a
function of \(x\), and that \(X\) is a variable, possibly the same as \(x\).

Assumption:

For the purpose of this analysis, we'll interpret the equation as:
Y =x-kx+1\]

which simplifies to:

NY=(1-k)x+1)\]

This is a linear function in \(x\), and its gradient (or slope) is the coefficient of \(x\), which is \(1 - k\).



Note: If, in the original problem, \(X\) and \(x\) are different variables, then additional clarification would
be needed. However, based on the standard conventions and the context (gradient at a point), this

interpretation is the most consistent.

Calculating the Gradient of the Curve

The gradient of a curve defined by \(Y = f(x)\) is given by the derivative \(dy/dx\).
For the simplified equation:

(Y =(1-K)x+1\]

the derivative with respect to \(x\) is:

\[ \frac{dY){dx} = 1 - k \]

This derivative represents the slope or gradient of the curve at any point \(x\). Since the derivative is

constant for a linear function, the gradient is the same everywhere on the curve.
Implication:

- The gradient at \(x=2\) is simply \(1 - k\).

Given in the problem:

> When \(X=2\), the gradient is 6.

Assuming \(X\) and \(x\) refer to the same variable, this condition tells us:

\[ \frac{dy}{dx} \bigg| {x=2} =6 \]

But since the derivative is constant, it applies at all points:

\[1-k=6\]

which leads directly to:

[k=1-6=-5\]



However, this contradicts the goal of the problem, which is to show that \(k=1.5\). This suggests the initial

interpretation might oversimplify the problem, or perhaps the original equation is different.

Reassessing the Equation: Is it a Quadratic or a Different Form?

Given the discrepancy, it is prudent to revisit the original problem statement:
> The equation is Y = X - kx + 1, and at \(X=2\), the gradient is 6.

This suggests that perhaps the equation involves both \(X\) and \(x\) as variables, possibly representing

different axes or parameters.
Suppose the curve is given as:
\Y=X-kx+1\]

and the point of interest is at \(X=2\), with the corresponding \(Y\), and the gradient (derivative with
respect to \(X\)) at that point is 6.

In this context, the derivative of \(Y\) with respect to \(X\) is:

\[ \frac{dY }{dX} = 1 - k \frac{dx}{dX} \]

But unless \(x\) is a function of \(X\), or vice versa, this becomes complex.
Alternative approach:

Suppose the problem considers \(Y\) as a function of \(X\), with \(x\) as a constant parameter, then the

equation:

(Y =X -kx + 1]

is linear in \(X\), with a slope of 1, regardless of \(k\), which contradicts the need to find \(k\).
Conclusion:

The most consistent interpretation, based on standard calculus problems, is that the equation is

\Y=x-kx+1\]



and the problem asks us to find \(k\) given that the gradient at \(x=2\) is 6.

Calculating the Derivative and Finding \(k\)

Assuming:
VY=x-kx+1=(1-k)x+1}]
then the derivative:

\[ \frac{dY }{dx} =1 -k \]

At \(x=2\), the gradient is given as 6:
\[ \frac{dY }{dx} \bigg| {x=2} =6 \]
But since the derivative is constant:
\[1-k=61\]

which yields:

\k=1-6=-5\]

Again, this conflicts with the target \(k=1.5\).

Incorporating a Quadratic or Non-linear Element

The previous assumptions suggest that the curve might not be linear but quadratic or another non-linear

form. Let's assume the general form:
\[Y=ax"2 +bx +c\]

and see if this aligns with the given conditions.



Suppose that the derivative of \(Y\) with respect to \(X\) is:
\[ \frac{dY }{dX} = 2ax + b \]

At \(x=2\), the gradient is 6:

\[ 2a(2) + b = 6 \Rightarrow 4a + b =6 \]

Given that the original equation involves a parameter \(k\), perhaps the term involving \(k\) appears in

the coefficients.

Alternatively, perhaps the original equation is:
Y =X2-kx+1)\]

which would give:

\[ \frac{dY }{dX} = 2X \]

At \(X=2\):

\[ 2 \times 2 =4 \]

which does not match the gradient of 6.
Alternatively, if the equation is:
\Y=X2-kx+1)]

and the derivative with respect to \(X\) is:

\[ \frac{dY }{dX} = 2X \]

then at \(X=2\):

\[ 2 \times 2 =4 \neq 6 \]

which again conflicts.

Therefore, considering the complexities and possible misinterpretations, the most plausible scenario is that

the original problem is based on a simple linear function where the derivative is constant, and the goal is to

find \(k\) such that at \(x=2\), the gradient is 6, with the derivative being:



\[ \frac{dy }{dx} =1 -k \]

leading to:

\[ 1 -k =6 \Rightarrow k = -5 \]

But the question states:

> Show that \(k=1.5\).

This suggests that perhaps the original equation is:
Y =X2-kX+1)]

and the derivative:

\[ Mfrac{dY }{dX} =2X - k \]

At \(X=2\), the gradient:

\[ 2 \times 2 - k = 6 \Rightarrow 4 - k = 6 \Rightarrow k = -2 \]
Again, no match.

Alternatively, perhaps the question is about the curve:
NY=X-kX+1\]

and the derivative is:

\[ Mfrac{dY }{dX} =1-k ]

then at \(X=2\), the gradient is 6:

\[ 1-k =6 \Rightarrow k = -5\

which conflicts with the solution.

Summary of key points:

- If the equation is linear: \(Y = (1 - k) x + 1\), derivative is constant \(1 - k\).

- At \(x=2\), gradient is 6, so \(1 - k = 6\), so \(k = -5\).
- But the problem states to show \(k
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