
Differentiation – Tangents and Normals Exercise. 

1) A curve has equation 𝑦 = 10𝑥3 + 10𝑥2 + 2𝑥 

a) Find the equation of the tangent to the curve at the point P(0,0) 

b) Find the equation of the normal to the curve at the point P. 

The tangent meets the curve again at the point Q and the normal meets the curve again at the point R.  

c) Find the area of the triangle PQR.  

 

2) A curve has equation 𝑦 = 10𝑥3 − 50𝑥2 + 82𝑥 − 44 

a) Find the equation of the tangent to the curve at the point P(2,0) 

b) Find the equation of the normal to the curve at the point P. 

The tangent meets the curve again at the point Q and the normal meets the curve again at the point R.  

c) Find the area of the triangle PQR.  

 

3) A curve has equation 𝑦 = 10𝑥3 + 40𝑥2 + 52𝑥 + 25 

a) Find the equation of the tangent to the curve at the point P(-1,3) 

b) Find the equation of the normal to the curve at the point P. 

The tangent meets the curve again at the point Q and the normal meets the curve again at the point R.  

c) Find the area of the triangle PQR.  

 

What do you notice about your answer to part c of each question?  

Can you explain this? 

Can you create your own question? 

 

 

 

 

 

 

 



Teacher Guide: 

This activity could be tackled individually or in pairs. If working in a pair, I would suggest that both students 

do Q1 and then each take Q2 or Q3. They should compare their results and try to explain them. 

Each question requires you to find the area of a triangle formed by a tangent and a normal to a cubic 

curve. The triangle in each question has the same area. This occurs because the curves in Q2 and Q3 have 

been obtained by translating the curve in Q1. The point P has been translated by the same vector.  

The challenge for the students is to spot and explain this. So, for Q2, they may spot that the points P, Q and 

R have all “moved along two units” from Q1. This was achieved by translating the original curve, so: 

𝑦 = 10𝑥3 + 10𝑥2 + 2𝑥 

became: 

𝑦 = 10(𝑥 − 2)3 + 10(𝑥 − 2)2 + 2(𝑥 − 2) 

The students could come up with their own examples. They could explore the effects of other 

transformations, such as stretches. 

Things to draw attention to: 

When finding the point of intersection between the normal and the original curve, the students should use 

the fact that they know one solution and therefore one factor of the cubic they are trying to solve. In each 

case, there is a repeated solution, because the normal is a tangent to the curve at another point. 

When finding the point of intersection between the tangent and the original point, the students should use 

the fact that they know a repeated solution and therefore a repeated factor of the cubic they are trying to 

solve. 

Checking the transformations for Q2 and Q3 and creating their own questions will give the students the 

opportunity to practise binomial expansion. 

 

 

 

 

 

 

 

 

 

 



Q1 graphs: 

 

Q2 graphs: 

 

 

 

 



Q3 graphs: 

 

 

 

 

 

 


