
Pearson Edexcel A Level Further Mathematics 9FM0

Core Pure – 06 AS Volumes of Revolution

Time allowed: 1 hour and 30 minutes

School: www.CasperYC.club

Name:

Teacher:

How I can achieve better:

Question Points Score

1 6

2 9

3 11

4 10

5 9

6 18

7 11

8 9

9 15

Total: 98

Last updated: February 5, 2026



9FM0 Unit Test – Core Pure – 06 AS Volumes of Revolution

1. [6]

 

Figure above shows a sketch of the curve with equation

y2 = x
2
5 + 5x

1
2 y ≥ 0

The region R, shown above, is bounded by the curve, the x–axis and the lines with equations

x = 1 and x = 8.

Find the volume of the solid generated when R is rotated through 2π radians about the x–axis.

Give your answer to the nearest whole number.
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2.

 

2 23 5 8y x x

Figure above shows a sketch of the curve with equation

3y2 − x2 + 5
√
x = 8

The shaded region, shown above, is bounded by the curve, the y–axis, the line with equations

x = 6.

The point P is where the curve intersects the positive y–axis and the point Q is where the curve

intersects the line with equation x = 6 and the y value is negative.

(a) [4]Find the coordinates of the points P and Q.

(b) [5]The region is rotated through 180◦ about the x–axis. Find the volume of the solid generated.

Give your answer to 3 significant figures.

Total: 9
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3.

Figure above shows a model of half of the cross–section through the centre of a pulley wheel

which is to be cast in aluminium.

The model of the pulley wheel is to be formed by rotating the region R through 360◦ about the

x–axis.

The region R is bounded by the curves with equations

y =
1

4
x3 + 3, 0 � x � 2 (1)

y = −1

4
x3 + 3, −2 � x < 0 (2)

the lines with equations x = −2, x = 2 and the x–axis. The units are in centimetres.

(a) [8]Find the exact volume of the pulley generated by the rotation.

(b) [3]The model is used to cast a pulley in aluminium. The density of the aluminium is 2700

kg/m3. Calculate, according to the model, the mass of the pulley, giving your answer in

grams.

Total: 11
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4.

 

Figure above shows a sketch of the curve with equation

x2 + y4 − 2y2 = 4

The region R, shown shaded above, is bounded by the curve, the positive x–axis and the positive

y–axis.

The curve intersects the x–axis at A and intersects the y–axis at B.

(a) [1]State the coordinates of A.

(b) [4]Show that the coordinates of B are (0,
√

1 +
√
5)

(c) [5]Find the volume of the solid generated when R is rotated 2π radians about the y–axis.

Total: 10
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5. [9]

Figure above shows the region R bounded by the x–axis, the y–axis and a line passing through

the points ( 0, h ) and ( r, 0 ), where h and r are constants.

The region R is rotated through 360◦ about the y–axis to create a cone with radius r and

perpendicular height h.

Use algebraic integration to show that the volume of the cone V = 1
3
πr2h.
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6.

 

Figure above shows a sketch of the curve with equation

y = x2(x− 2) + 2

The region R , shown shaded above, is bounded by the curve, the x–axis, the lines with equations

x = 1, x+ 2y = 6 and the curve with equation y = x2(x− 2) + 2.

The curve with equation y = x2(x − 2) + 2 and the line with equation x + 2y = 6 intersect at

the point P .

(a) [5]Find the coordinates of P .

(b) [13]Find the exact volume of the solid generated when R is rotated 2π radians about the x–axis.

Total: 18
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7.

Figure above shows the shaded region R bounded by the curves with equations y = − 1
10
x2 + 19

2
,

y2 = 2x2 − 1, the positive x–axis and the positive y–axis.

The curve y2 = 2x2 − 1 intersects the x–axis at the point A.

The curve y = − 1
10
x2 + 19

2
intersects the y–axis at the point C.

The curves with equations y = − 1
10
x2 + 19

2
and y2 = 2x2 − 1 intersect at the point B.

(a) [4]Find the coordinates of B.

(b) [7]Find the exact volume of the solid generated when R is rotated 2π radians about the y–axis.

Total: 11
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8. [9]The finite region R is bounded by the x–axis, the lines with equations, x = 1, x = 2 and the

curve with equation y = 1
2
x

1
2 − 4x− 5

2 .

The region is rotated through an angle of θ radians about the x–axis to create a solid with a

volume of 4 cubic units.

Calculate the exact value of θ.
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9.

Figure above shows the region R bounded by the line with equation y = 8, the y–axis, the curve

with equation y = 4
x
and the line L.

The line L is the tangent to y = 4
x
at the point P .

(a) [5]Given that the x coordinate of P is
√
2. Show that the equation of L is y = −2x+ 4

√
2.

(b) [10]Find the exact volume of the solid generated when R is rotated 2π radians about the y–axis.

Total: 15
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