QQQ - Core Pure 1 - Chapter 5 - Volumes of Revolution

(Version 1)

Total Marks: 24
(24 = Platinum, 22 = Gold, 19 = Silver, 16 = Bronze)

1. The function f is defined by

f(x) =2x+3 0<z<5b
The region R is enclosed by y = f(x), z = 5, the z-axis and the y-axis.
The region R is rotated through 27 radians about the z-axis.

Give an expression for the volume of the solid formed.

Tick (v) one box. [1 mark]

5
7r/ (2z + 3) dx
0

5
7r/ (2z + 3)*dz
0

5
27r/ (2z + 3) dz
0

5
271'/ (2z + 3)*dz
0

(Total 1 marks)
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2. O is the origin of a coordinate system whose units are cm.

The points A, B, C' and D have coordinates (1, 0), (1,4), (6,9) and (0, 9) respectively.

The arc BC is part of the curve with equation z* + (y — 10)* = 37.

The closed shape OABC D is formed, in turn, from the line segments O A and A B, the arc BC'
and the line segments C'D and DO (see diagram).

A funnel can be modelled by rotating O ABC D by 27 radians about the y-axis.

I T -"
~10 -5 ol 4 5 10 *
Find the volume of the funnel according to the model. [3]
(Total 3 marks)
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3. Asegment of the line y = k is rotated about the z-axis to generate a cone with vertex O.
The distance of O from the centre of the base of the cone is h.

The radius of the base of the cone is r.

J,;l F Y
v =kx
ﬁ x
(a) Find k in terms of r and h. [1 mark]
(b) Use calculus to prove that the volume of the cone is
I
—mr°h
3 r
[3 marks]
(Total 4 marks)
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4. The curve (1 is given by the equation
TY=m
where m is a positive constant.

The region R; is enclosed by curve C1, the z-axis and the linesx = 1land z = 4

VoA

C

The region R is rotated through 27 radians about the z-axis.

The volume of the solid generated is V'
(a) Find a simplified expression for V' in terms of m [2 marks]
(b) The curve Cs is a stretch of C by a factor 5 in the y-direction.

The region Ry is enclosed by (), the x-axis and the linesx = 1 and x = 4

The region R» is rotated through 27 radians about the z-axis.

The volume of the solid generated by rotating R, is 67

Calculate the value of m [3 marks]

(Total 5 marks)

AQA AS June 2025 Paper 1 Q13



p—¢ B
E A
0
Figure 1
b §
C B
A
R
>
0 X
Figure 2

Figure 1 shows the central vertical cross-section, O ABC' D EQ, of the design for a solid glass

ornament.

Figure 2 shows the finite region, R, which is bounded by the y-axis, the horizontal line CB, the
vertical line B A, and the curve AQO.

The ornament is formed by rotating the region R through 360° about the y-axis.

The curve AQ is modelled by the equation

z=ky’+./y 0<y<4



where k is a constant.
The point A has coordinates (0.4, 4) and the point B has coordinates (0.4, 4.5)
The units are centimetres.

(a) Determine the value of k according to this model. (2)

(b) Use algebraic integration to determine the exact volume of glass that would be required to

make the ornament, according to the model. D

(c) State a limitation of the model. Q)

When the ornament was manufactured, 9 cm?® of glass was required.

(d) Use this information and your answer to part (b) to evaluate the model, explaining your

reasoning. 1)

(Total 11 marks)
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