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Differentiation
Stuff to memorise:
If 
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At a stationary (turning ) point 
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At a stationary point if 
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	I can:
	Tick!

	Understand that the gradient of a curve at a point is the limit of the gradient of a suitable sequence of chords
	

	Differentiate any sum of multiples of rational powers
	

	Find the equation of tangents and normals to a curve at a point
	

	Establish where a function is increasing and decreasing
	

	Find, and classify, stationary points
	

	Use rates of change to solve problems in context
	


Test yourself:

	1
	Differentiate  (a)  
y=x3 – 1

(b)
y = x2(x2 + 2)

(c)
y = (x

(d) y = 
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	2
	Find the equation of the tangent to y = x2 -3x + 1 at x = 2
	

	3
	Find the turning points of y = x3 – 3x – 1. Determine whether they are maxima or minima.
	

	4
	(a)
Find the stationary points of
y = 2x3 – 3x2 – 12x – 7

(b)
Determine whether each stationary point is a maximum or a minimum point.
	

	5
	Find the velocity and acceleration at t = 5 for a car whose displacement is given by x = t3 – 4t2
	


[Answers and mark scheme at end]

The Mathsnet website is full of useful interactive resources. For differentiation in C1 the link is http://www.mathsnet.net/asa2/2004/c1.html#5 (note that this website is for the Edexcel syllabus. Wilson’s uses OCR where you do not need to know about 2nd differentials, nor Integration, for C1).

Firstly Practice the Differentiation of simple functions such as yx[image: image8.png]
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Next practice the Derivatives of rational functions such as 
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 (divide into denominator first, and then differentiate).

Then try their quick test on differentiation. x
You also need to be able to work out tangents and normals. Try Finding tangents 2
Mathsnet has a range of interactive tools (shown by a [image: image23.png]| 4



) where you can see the tangents and normals for a range of functions.

Finally you can try their exam style questions mark by 


The NRICH website also has an interesting example of the application of differentiation: 

The Witch of Agnesi at http://nrich.maths.org/public/viewer.php?obj_id=472
Answers to questions:
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(rewrite 
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as x-1 and then differentiate)
2:  First differentiate: 
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Next find the gradient at x = 2 m = 2×2-3 = 1

Find the y co-ordinate  at x = 2, y = 22 - 3 ×2 + 1 = -1

Finally substitute in (y –y1) = m(x-x1) to get y +1 = 1(x-2) and thus 

x – y – 3 = 0

3   First differentiate: 
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and set this to zero 

3x2 – 3x = 0



factorise 


x(x-1)=0  so x = 0 or x = 1.

Calculate y co-ordinate using original equation to find y = -1 or -3 respectively.
To find if maxima or minima use the second derivative 
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When x = 0 this is negative – maximum. When x = 1 this is positive = minima.

So the turning points are (0,-1) a maximum and (1,-3) a minimum.

4
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5 Velocity is the derivative of displacement, v = 3t2 – 8t. When t = 5, v = 35.

Acceleration is the derivative of velocity, a = 6t – 8. When t = 5 a = 22.
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