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This is, by definition, “a straight line which only meets the curve at that one point.” However, this is not a tangent, because it does not have the same gradient as the curve at that point which is found by integrating the function (in this case, the gradient is 3x2).
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This is an example to disprove the definition “A tangent is a straight line which touches the curve at that point only.” The line y=3x-2 touches the curve and has the same gradient as the function at that point, however it intersects the curve at more than one point. Therefore, the second definition is not necessarily true.
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This is an example to disprove the third definition, “A tangent is a straight line which meets the curve at that point, but the curve is all on one side of the line.” While the straight line drawn does meet the curve at one point only, the curve is on both sides of the line.
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This case shows that, even for very large functions with only very small changes in x, a tangent can still meet the curve only at one point with the function being on both sides of the tangent. This means that, even “near that point”, the curve doesn’t necessarily have to be on only one side of the function.
We have seen that the definition “a straight line which only meets the curve at that one point” is inadequate and can very well be used to describe other straight lines which are not tangents. We have also seen that tangents can have the same gradient as the curve at one point, and yet still meet the curve at more than just that point. We have also seen that the tangent can split the curve into two parts, with each part being on either side, even for infinitesimally large functions and infinitesimally small intervals.
Therefore, a more accurate definition for a tangent would be “a straight line with the same gradient as the function at the point at which it is drawn, which does not intersect the curve at the point at which it is drawn.” This doesn’t exclude the possibility that the tangent could very well bisect the curve into two sides, and it also includes a key feature of a tangent, which is that it has the same gradient as the curve at the point where the tangent is drawn. It also takes into account the fact that the gradient could intersect the curve at more than one point, as tangents are intended to only touch the curve at a specific point, but not intersect the curve at that specific point.
