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9FMO Unit Test — Core Pure — 10 A2 Volumes of Revolution
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The curve with equation y = 3sin 3,0 < z < 2m, is shown above. The finite region enclosed by

the curve and the z—axis is shaded.

(a) Find, by integration, the area of the shaded region. 3]

This region is rotated through 27 radians about the r—axis.
(b) Find the volume of the solid generated. 6]

Total: 9
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The curve shown above has equation y = (2:61“). The finite region bounded by the curve, the

xr—axis and the lines x = a and x = b is shown shaded. This region is rotated through 360° about

the r—axis to generate a solid of revolution.

Find the volume of the solid generated. Express your answer as a single simplified fraction, in

terms of a and b.
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3. (a) Using the identity cos20 = 1 — 2sin® 6, find [ sin® 6 dé.
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Figure above shows part of the curve C' with parametric equations

r=tan(d) and y=2sin(20), 0<0< g

The finite shaded region S shown above is bounded by C, the line z = \/ig and the r—axis. This

shaded region is rotated through 27 radians about the z—axis to form a solid of revolution.

(b) Show that the volume of the solid of revolution formed is given by the integral

§ )
k / sin” 6 df
0
where k is a constant.

(¢) Hence find the exact value for this volume, giving your answer in the form pr? 4 gmv/3,

where p and ¢ are constants.

3]

Total: 10
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v

The curve with equation y = m, T > —%, is shown above.

The region bounded by the lines x = —%, x = %, the r—axis and the curve is shown shaded.

This region is rotated through 360 degrees about the x—axis.

(a) Use calculus to find the exact value of the volume of the solid generated. 5]
B
Figure above shows a paperweight with axis of symmetry AB where AB = 3 cm. A is a point
on the top surface of the paperweight, and B is a point on the base of the paperweight. The
paperweight is geometrically similar to the solid in part (a).
(b) Find the volume of this paperweight. 2]
Total: 7
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The region R is bounded by the curve, the x—axis, and the lines x = 0 and x = 2, as shown.

5. Figure below shows part of the curve y =

Yy

3

(a) Use integration to find the area of R. 4]

The region R is rotated 360° about the z—axis.
(b) Use integration to find the exact value of the volume of the solid formed. 5]

Total: 9
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6. The curve C' has parametric equations

r=Int and y=t>—2, t>0

Find
(a) an equation of the normal to C' at the point where ¢ = 3, 6]
(b) a Cartesian equation of C'. 3]

3

V(1 +4x)

Figure below shows part of the curve y =

VA
C
0
—t In2 In4

The finite area R, shown above, is bounded by C, the z—axis, the line x = In2 and the line

x = In4. The area R is rotated through 360° about the z—axis.
(c) Use calculus to find the exact volume of the solid generated. 6]

Total: 15
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7. Figure below shows part of the curve C' with parametric equations

Yi

r=tanf and gy =sind,

The point P lies on C' and has coordinates (\/5, %\/3)

Y

T
0<60<—
- 2

(a) Find the value of § at the point P. 2]
The line [ is a normal to C' at P. The normal cuts the x—axis at the point Q.

(b) Show that @ has coordinates (kv/3,0), giving the value of the constant k. 6]
The finite shaded region S shown above is bounded by the curve C, the line z = /3 and the
r—axis. This shaded region is rotated through 27 radians about the x—axis to form a solid of
revolution.

(¢) Find the volume of the solid of revolution, giving your answer in the form prv/3 + 2, 7]

where p and ¢ are constants.
Total: 15
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8. (a) Using the substitution x = 2 cosu, or otherwise, find the exact value of [7]
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Figure above shows a sketch of part of the curve with equation y = ﬁ
x(4—a?)*

, O<z<2.

The shaded region S, is bounded by the curve, the z—axis and the lines with equations x = 1

and = /2. The shaded region S is rotated through 27 radians about the z-axis to form a

solid of revolution.
(b) Using your answer to part (a), find the exact volume of the solid of revolution formed. 3]

Total: 10
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9. Figure below shows the finite region R, which is bounded by the curve y = ze”, the line x = 1, 8]

the line £ = 3 and the z—axis.

y

The region R is rotated through 360 degrees about the r—axis. Use integration by parts to find

an exact value for the volume of the solid generated.
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10. Figure below shows a sketch of the curve C' with parametric equations
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(0]

r=27sec’t and y = 3tant, ogtgg
(a) Find the gradient of the curve C' at the point where ¢ = . [4]
(b) Show that the Cartesian equation of C' may be written in the form 3]

y:(;p%—g)g, (ISJZSZ)

stating values of a and b.
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x=125

The finite region R which is bounded by the curve C| the x—axis and the line x = 125 is shown

shaded. This region is rotated through 27 radians about the z—axis to form a solid of revolution.

(¢) Use calculus to find the exact value of the volume of the solid of revolution. 5]

Total: 12
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(Q10 continued .. .)
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