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(68) Differentiation 
(Gradients, Tangents and 
Normals)   

  
(1) A curve has equation 𝑦 = 4𝑥ଷ + 2𝑥 + 1 
(a) Find the value of 𝑦 when 𝑥 = 1 

(b) Find an expression for 
ௗ௬

ௗ௫
 

(c) Find the gradient of the curve at the point where 
𝑥 = 1 
(d) Hence, show that the equation of the tangent to 
the curve at the point (1,7) is 𝑦 = 14𝑥 − 7 
(e) Write down the gradient of the normal at the 
point (1,7). 
(f) Hence, show that an equation of the normal at 
(1,7) is 𝑥 + 14𝑦 = 99 
 
 
 
(2)  𝑦 = 4𝑥ଷ − 5𝑥ଶ + 2 
(a) Find the equation of the tangent to the curve at 
the point with 𝑥 coordinate 2. Give your answer in 
the form 𝑦 = 𝑚𝑥 + 𝑐 
(b) Find an equation of the normal to the curve at 
the point with 𝑥 coordinate 3.  
 
 
(3) 𝑦 = 𝑥ଶ + 6𝑥 
Find the equation of the tangent to the curve when 
the gradient is 3 in the form  𝑦 = 𝑚𝑥 + 𝑐 . 

  

(1) (a) Find the equation of the tangent to the curve 

with equation 𝑦 =
ଵ

௫
 at the point where 𝑥 = 2 giving 

your answer in the form 𝑎𝑥 + 𝑏𝑦 = 𝑐. 

(b) Show that the normal to the curve at the point 

(4,
ଵ

ସ
) can be written as 𝑦 = 16𝑥 + 𝑐 where 𝑐 is an 

exact fraction to be found. 

 

 

 

 

 

(2) The curve with equation 𝑦 = 2𝑥ହ + 𝑥 has a 
tangent at the point (𝑝, 𝑞) where 𝑝 and 𝑞 are 
positive constants. 

Given that the tangent is parallel to the line with 
equation 𝑦 = 11𝑥 − 3, find the values of 𝑝 and 𝑞. 

 

 

 

 

(3) The normal to the curve with equation 𝑦 = 𝑥ଶ at 
the point with 𝑥 coordinate −3 crosses the 𝑥 axis at 
𝐴 and 𝑦 axis at 𝐵. 

Show that 𝐴𝐵 =
ଵଽ√ଷ଻

ଶ
 

 

  
(1) The normal to the curve with equation            
𝑦 = 2𝑥√𝑥 is parallel to the line with equation 
36𝑦 + 2𝑥 − 3 = 0. 
Find where the normal crosses the 𝑥 axis. 
 
 
 
 
 
 
 
(2) The normal to the curve with equation            
𝑦 = −𝑥(𝑥 − 3) at the point 𝑃 (2, 𝑦) intersects the 
curve at the point 𝑃 and the point 𝑄. 
Find the coordinates of the point 𝑄. 
 
 
 
 
 
 
(3) (a) Find the coordinates of the point 𝑃 on the 
curve with equation 𝑦 = 2𝑥଴.ହ + 2𝑥 − 8,   𝑥 > 0 
where the tangent at 𝑃 is parallel to the line with 
equation 12𝑥 − 2𝑦 = 7 
(b) The tangent to the curve at 𝑃 crosses the x axis 
at A and y axis at B. Find the area of ∆AOB where O 
is the origin. 

 

 

 


