
Volumes of Revolution (CP2) 

Questions 
 
Q1. 
  

 

Figure 2 

Figure 2 shows the image of a gold pendant which has height 2 cm. The pendant is 
modelled by a solid of revolution of a curve C about the y-axis. The curve C has parametric 
equations 

 

(a)   Show that a Cartesian equation of the curve C is 

 

(4) 

(b)   Hence, using the model, find, in cm3, the volume of the pendant. 

(4) 

  

(Total for question = 8 marks) 
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Q2. 
  

 

Figure 2 

The finite region S, shown shaded in Figure 2, is bounded by the y-axis, the x-axis, the line 
with equation x = ln4 and the curve with equation 

y = ex + 2e−x,      x ≥ 0 

The region S is rotated through 2π radians about the x-axis. 

Use integration to find the exact value of the volume of the solid generated.  
Give your answer in its simplest form. 

[Solutions based entirely on graphical or numerical methods are not acceptable.] 

(7) 

  

(Total for question = 7 marks) 
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Q3. 
  

 

Figure 1 shows the central vertical cross section ABCD of a paddling pool that has a  
circular horizontal cross section. Measurements of the diameters of the top and bottom  
of the paddling pool have been taken in order to estimate the volume of water that the  
paddling pool can contain. 

Using these measurements, the curve BD is modelled by the equation 

 

as shown in Figure 2. 

(a)  Find the value of k. 

(1) 

(b)  Find the depth of the paddling pool according to this model. 

(2) 

The pool is being filled with water from a tap. 

(c)  Find, in terms of h, the volume of water in the pool when the pool is filled to a depth of h 
m. 

(5) 

Given that the pool is being filled at a constant rate of 15 litres every minute, 

(d)  find, in cm h–1, the rate at which the water level is rising in the pool when the depth of the 
water is 0.2 m. 

(3) 

  

(Total for question = 11 marks) 
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Q4. 
  

 

Figure 3 shows a sketch of part of the curve C with equation 

y = 3x 

The point P lies on C and has coordinates (2, 9). 

The line l is a tangent to C at P. The line l cuts the x-axis at the point Q. 

(a)   Find the exact value of the x coordinate of Q. 

(4) 

The finite region R, shown shaded in Figure 3, is bounded by the curve C, the x-axis,  
the y-axis and the line l. This region R is rotated through 360° about the x-axis. 

(b)   Use integration to find the exact value of the volume of the solid generated. 

       Give your answer in the form  where p and q are exact constants. 

        

(6) 

   

(Total for question = 10 marks) 
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Mark Scheme – Volumes of Revolution (CP2) 
 
 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 
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