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(55) Rates of Change 
(Differentiation)  

  

(1) Given that 𝑦 = 𝑥ଷ + 2𝑥ଶ and that 
ௗ௫

ௗ௧
= 4, show 

that 
ௗ௬

ௗ௧
= 28 when 𝑥 = 1. 

 

 

 

 

(2)  Given that 𝑦 = 𝑒௫ + sin 𝑥 and that 
ௗ௫

ௗ௧
= −1, 

show that 
ௗ௬

ௗ௧
= −2 when 𝑥 = 0. 

 

 

 

 

(3) Given that 𝐴 = 𝜋𝑟ଶ + 4𝜋𝑟 and 
ௗ஺

ௗ௧
= 6, find the 

value of  
ௗ௥

ௗ௧
 when 𝑟 = 1 giving your answer to 3 SF. 

 

 

  

(1) A sphere with radius 𝑟 has volume , 𝑉 =
ସ

ଷ
𝜋𝑟ଷ 

The volume of the sphere is increasing at a constant 
rate of 16𝑐𝑚ଷ𝑠ିଵ 

Find the rate of change of the radius when the radius 
is 2𝑐𝑚. 

 

 

 

(2) A curve has equation 𝑦 = 𝑓(𝑥), 𝑥 > 0. The 
gradient of the curve at any point on the curve is 
proportional to 𝑥𝑦. 

Point 𝑃 on the curve has coordinates (3, −4) and the 

gradient at 𝑃 is 
ଵ

ଷ
..  

Show that 
ௗ௬

ௗ௫
= −

௫௬

ଷ଺
 

 

 

 

(3)  A circle has area 𝐴, circumference 𝐶 and radius 
𝑟. The area of the circle is increasing at a constant 
rate of 6𝑐𝑚ଶ𝑠ିଵ 

(a) Find a formula for 𝐴 in terms of 𝑟. 

(b) Find a formula for 𝐶 in terms of 𝑟. 

(c) Show that the rate of change of the 
circumference when the radius is 4𝑐𝑚 is 1.5𝑐𝑚𝑠ିଵ 

 

  

(1) A solid ice shaped cylinder with height 10𝑐𝑚 
and base radius 𝑟 is melting at a constant rate of 
1𝑐𝑚ଷ𝑠ିଵ  

Show that an expression for the rate at which the 
surface area of the ice shaped cylinder is decreasing 

can be written as 
ହା௥

ହ௥
 

 

 

 

 

 

 

 

(2) A solid cube has volume 𝑉 and surface area 𝐴. 
After 𝑡 seconds the volume of a solid cube is 
increasing at the rate of 8𝑐𝑚ଷ𝑠ିଵ.   

Show the rate at which the area increases satisfies 

the differential equation 𝐴଴.ହ ቀ
ௗ஺

ௗ௧
ቁ = 32√6  

 

 

 

 

 

 

 


