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Differentiating 𝒙𝒏
when 𝒏 is a 

negative integer
Year 11

Mathematical Methods
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By the end of the lesson I hope that you understand and can apply the following to a range of 
questions from the Unit 1 and 2 Mathematical Methods course.

• Understand how to differentiate when the power is negative

Learning Objectives
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In the previous lesson we looked at how we could differentiate when we had positive powers. The 
“short cut” basically told us to multiply by the power and subtract one from the power.

i.e. 𝑓 𝑥 = 𝑥! , 𝑓" 𝑥 = 𝑛𝑥!#$ 𝑤ℎ𝑒𝑟𝑒 𝑛 = 1, 2, 3 …

Does anything change when we have a negative power?

Let’s take a look

Recap of past learning
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A negative power is an amazing thing.

When I was at school I was taught that it was a way of expressing that a term has 
moved from the denominator to the numerator (or vice versa).

So:

1
𝑥! = 𝑥"!

Likewise:

𝑦"#

𝑥"! =
𝑥!

𝑦#

Negative powers: What are they?
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Let’s look at using first principles to see if there is a more general 
pattern (or rule) we can use.

Let 𝑓:ℝ ∖ {0} → ℝ, 𝑓 𝑥 = $
%

. Find 𝑓′(𝑥) by first principles.

The derivative of 𝒙!𝒏
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Another example:

Let 𝑓:ℝ ∖ {0} → ℝ 𝑓(𝑥) = 𝑥#& . Find 𝑓′(𝑥) by first principles.

The derivative of 𝒙!𝒏
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We already had the following for positive values of n.

𝑓 𝑥 = 𝑥! , 𝑓" 𝑥 = 𝑛𝑥!#$ 𝑤ℎ𝑒𝑟𝑒 𝑛 = 1, 2, 3 …

It appears we now can refine this for positive and negative values for 
‘n’ to be the following:

𝑓 𝑥 = 𝑥! , 𝑓" 𝑥 = 𝑛𝑥!#$ 𝑤ℎ𝑒𝑟𝑒 𝑛 𝑖𝑠 𝑎 𝑛𝑜𝑛 − 𝑧𝑒𝑟𝑜 𝑖𝑛𝑡𝑒𝑔𝑒𝑟

Refining our previous rule for differentiation
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Find the derivative f′ of 𝑓:ℝ ∖ {0} → ℝ, 𝑓(𝑥) = 3𝑥' − 6𝑥#' + 1.

Example
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Find the gradient of the tangent to the curve determined by the 
function 𝑓: 𝑅 ∖ {0} → 𝑅, 𝑓(𝑥) = 𝑥' + $

%
at the point (1,2).

Example



www.maffsguru.comExamples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook

Show that the derivative of the function 𝑓:ℝ ∖ {0} → ℝ, 𝑓(𝑥) = 𝑥#& is 
always negative.

Example


