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Question 1  (*%)

The figure above shows the graph of the curve with equation

y=4-x".

The shaded region R, is bounded by the curve and the x axis.

The region R is rotated through 27 radians about the x axis to form a solid of

revolution.

2567

Show that the volume of the solid is

, |proof
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Question 2 (*%)

Ay

The figure above shows part of the graph of the curve with equation
2
y=14+—, x#0.
X

The region R, shown shaded in the figure above, is bounded by the curve, the
straight lines with equations x=1 and x=2, and the x axis.

The region R is rotated through 360° about the x axis to form a solid of revolution.

Show that the volume of the solid is

7(3+4In2).

|:| , |proof
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Question 3  (*%)

AY
x=yl-y
7t
> X
0

The figure above shows part of the graph of the curve with equation

x=y1-y, y<1.

The shaded region R, bounded by the curve and the y axis is rotated through 27
radians about the y axis to form a solid of revolution.

Show that the volume of the solid is 11

proof
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Question 4  (**+)

A7
6
y= +3
2 — XS
> X
1 0 3

The diagram above shows the graph of the curve with equation

6
x+3

y= , X £ -3,

The region R, shown shaded in the figure above, is bounded by the curve, the
coordinate axes and the straight lines with equations x=—1 and x =3.

a) Show that the area of R is exactly 6In3.
The region R is rotated by 360° about the x axis to form a solid of revolution.

b) Show that the volume of the solid generated is 127 .

|:| , |proof
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Question 5 (**+)

A y=x2—11
y=14
£4s :5
> X
(0]

The figure above shows the parabola with equation
y= x*-11.

The shaded region R, is bounded by the curve, the y axis and the horizontal lines
with equations y=5 and y=14.

This region R is rotated through 360° about the y axis to form a solid of revolution.

Show that the volume of the solid generated is 3697 .

proof
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Question 6  (*%)

N
P

o

y=2(x-1)

The figure above shows part of the curve with equation

0w

y=2(x-1)2.

The shaded region, labelled as R, bounded by the curve, the x axis and the straight
lines with equations x=2 and x=4.

This region is rotated by 27 radians in the x axis, to form a solid of revolution S .

Show that the volume of S is 80z .

|:| , |proof
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Question 7  (**+)

VA =8
—] y:x2+4
0 >

The figure above shows the graph of the curve C with equation
y= x> +4 ,
intersected by the straight line L with equation
y=38.
The shaded region R, is bounded by C, the y axis and L.

Show that when R is rotated through 27 radians about the y axis it will generate a
volume of 87 cubic units.

proof
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Question 8  (**+)

y 4
2x+1

—— YT

The figure above shows the graph of the curve with equation

_ 2x+1

==

x>0.

The shaded region R is bounded by the curve, the x axis and the straight lines with
equations x=1 and x=2.

Find the volume that will be generated when R is rotated through 360° in the x axis.

Give the answer in the form 7r(a +bln 2) , where a and b are integers.

7(10+1n2)

Created by T. Madas



Created by T. Madas

Question 9 (¥*%)

The figure above shows part of the curve with equation
1
y=x——, x#0.
X

The shaded region bounded by the curve and the straight line with equation x=2 is
rotated by 360° about the x axis to form a solid of revolution.

Show that this volume is 5?7[ .

proof
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Question 10 (**%)

The curve C has equation

y=2+l, x>0.
X

The region bounded by C, the x axis and the lines x =%, x =2 1is rotated through

360° about the x axis.

Show that the volume of the solid formed is

z(%+8ln2).
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Question 11 (**%)

The curve C has equation

y=x/;+%

,x>0.

The region bounded by C, the x axis and the lines x=1, x=4 is rotated through
360° about the x axis.

Show that the volume of the solid formed is

%(63+64ln2).

proof

Question 12 (**%)

The curve C has equation
y= x*=3x.
The region bounded by C and the x axis is rotated through 27 radians in the x axis.

Find the exact volume of the solid formed.

817
10
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Question 13 (**%)

The curve C has equation

3
y=xZyInx, x>0.

The region bounded by C, the x axis and the straight lines with equations x =1 and
x =e is rotated through 360° about the x axis.

Use integration by parts to show that the volume of the solid formed is

%71’(3e4+1).
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Question 14 (**%)

YA

y=+x+1

The curve C has equation

y=+x+1, x>-1.

The region R is bounded by C, the y axis and the straight line with equation y =4
is rotated through 360° about the y axis to form a solid of revolution.

Show that the volume of the solid is 8287
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Question 15 (**%)

y AN
y= 3
6x+1
I
> X
0 4
The graph below shows the curve with equation
3 1

= X E =
Y Vox+1 6

The region R, shown in the figure shaded, is bounded by the curve, the coordinate
axes and the straight line with equation x=4.

a) Show that the area of R is 4 square units.

The shaded region R is rotated by 2z radians about the x axis to form a solid of
revolution.

b) Show that the volume of the solid generated is 371n5.
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Question 16  (**%)

y
A \
A B
6
y=—2-3
Jx
——R
> X
%)

The figure above shows part of the graph of the curve with equation
6
y=—7=-3, x>0.
Jx

The point B lies on the curve where x =1.

The shaded region R is bounded by the curve, the coordinate axes and a straight line
segment AB, where AB is parallel to the x axis . The region R is rotated through
27 radians in the y axis to form a solid of revolution.

Show that the volume of this solid is 147 .
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Question 17  (**%)

The curve C has equation

1
y=x+—, x>0.
X

The region bounded by C, the x axis and the lines x=1, x=2 is rotated through
360° about the x axis.

Show that the volume of the solid formed is

z(%ulnz).

proof
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Question 18  (**%)

y=14+cos2x

M.
2

The figure above shows the graph of the curve with equation

3

y=1+cos2x, OSxSE.

a) Show clearly that

(1+cos 2x)2 =

N | w

+200$2x+%cos4x.

The shaded region bounded by the curve and the coordinate axes is rotated by 27
radians about the x axis to form a solid of revolution.

b) Show that the volume of the solid is

I:I , |proof
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Question 19  (**%4)

=1+
Y T 1
1

~
r

The figure above shows the graph of the curve with equation

a) Show that

6 ) A B
1+ =1+ + ,
2x+1 2x+1 (2x+1f
where A and B are constants to be found.

The shaded region, labelled as R, bounded by the curve, the coordinate axes and the
line x =1 is rotated by 27 radians in the x axis to form a solid of revolution.

b) Show further that the volume generated is

7(13+61n3).

,lA=12], |[B=36|
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Question 20  (**%4)

The figure above shows the graph of the curve C with equation
y= ¥ +2 ,

intersected by the straight line L with equation
x+y=4.

The point A is the intersection of C and L. The point B is the point where L
meets the x axis.

The region R, shown shaded in the figure above, is bounded by C, L and the
coordinate axes. This region is rotated by 360° in the x axis, forming a solid of
revolution § .

Find an exact value for the volume of S .

218,
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Question 21  (**%4)

0] /1 5 > X

The figure above shows part of the graph of the curve C with equation

LR
2x—1" 2"

y=2-

The shaded region bounded by C and the straight lines with equations x=1 and
x =2, is rotated by 360° about the x axis, forming a solid of revolution.

Show that the volume of the solid is

n@%—zmay

proof
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Question 22  (¥*%4)

y=4-2x

i HWWWWWN

v
=

The figure above shows the graph of the equation
y=4-2Jx. x>0.

The shaded region R, bounded by the curve and the coordinate axes, is rotated
through 4 right angles about the y axis to form a solid of revolution.

Show that the volume generated is 64%

proof
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Question 23 (¥*%4)

y=Inx

The figure below shows the graph of the curve C with equation
y=Ilnx, x>0,
intersected by the horizontal straight line L with equation
y=2.

The shaded region R, bounded by C, L and the coordinate axes, is rotated through
27 radians in the y axis to form a solid of revolution.

Show that the volume of the solid is
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Question 24  (**%4)

&)
\ A

The figure above shows part of the curve C with equation

2 X
=———,x>0.
Y x 4

The curve crosses the x axis at the point P .

The shaded region bounded by the curve, the straight line with equation x =1 and the
x axis is rotated by 360° about the x axis to form a solid of revolution.

Show that the volume of the solid is %

proof
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Question 25  (**%4)

The curve C lies entirely above the x axis and has equation

a) Show that

y2=1+i+i.

\/;4x

The region R is bounded by the curve, the x axis and the straight lines with
equations x=1 and x=4.

b) Show that when R is rotated by 360° about the x axis, the solid generated
has a volume

7(5+Inv2).

proof
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Question 26  (**%+4)

The figure above shows part of the curve with equation

, X >-2.

X
y_\]x3+2

The shaded region R, bounded by the curve, the x axis and the straight line with
equation x =1, is rotated by 360° about the x axis to form a solid of revolution.

Show that the solid has a volume of
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Question 27  (**%4)

~
7

The figure above shows the graph of the curve C with equation
y= dfxe*, x>0.

The shaded region R bounded by the curve, the x axis and the vertical straight line
with equation x=1In2, is rotated by 27 radians in the x axis, forming a solid of
revolution § .

Find an exact value for the volume of S, giving the answer in the form 7 (a+b1n2)

where a and b are integers.

[ 1. |#z(-12+32In2)
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Question 28  (**%4)

The figure above shows part of the graph of the curve with equation

y=2, x#0.
X

The points A and C lie on the curve where x=1 and x=4, respectively. The point
B is such so that AB is parallel to the x axis and BC is parallel to the y axis.

The region R, shown shaded in the figure above, is bounded by the curve and the
straight line segments AB and BC . This region is rotated by 27 radians in the x
axis, forming a solid of revolution S .

Find the exact value for the volume of S .
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Question 29  (**%4)

The figure above shows part of the graph of the hyperbola C with equation
x* - y2 =16.

The hyperbola crosses the x axis at P(4,0), the point R(5,3) lies on C and the
point Q(11,0) lies on the x axis.

The shaded region bounded by the curve, the x axis and the straight line segment
RQ is rotated by 27 radians in the x axis, forming a solid of revolution S .

Find an exact value for the volume of S .
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Question 30  (***+)

A
y=2sin2x+3cos2x

v
=

The figure above shows part of the curve C, with equation

y=2sin2x+3cos2x.
a) Show that
y2 =A+Bcosd4x+Csindx,

where A, B and C are constants.
The shaded region R is bounded by the curve, the line x =% and the coordinate axes.

b) Find the area of R.
The region R is rotated by 27 radians in the x axis forming a solid of revolution § .
¢) Show that the volume of S is

%(137£+24).
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Question 31  (**%4)

The point P lies on the curve with equation

The straight line L, is parallel to the x axis and passes through P . The finite region
R, is bounded by the curve, L; and the y axis.

The straight line L, is parallel to the y axis and passes through P . The finite region
R, is bounded by the curve, L, and the x axis.

When R, is fully revolved about the y axis the volume of the solid formed is equal

to the volume of the solid formed when R, is fully revolved about the x axis.

Determine the x coordinate of P .
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Question 32 (¥¥¥%¥)

y=secx+4cosx

__

The figure above shows part of the curve with equation

y=secx+4cosx.

The shaded region, labelled R, bounded by the curve, the coordinate axes and the

straight line with equation xz% is rotated by 27 radians in the x axis to form a

solid of revolution.

Show that the solid has a volume of

%(87”7\/5).

l:l , |proof
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Question 33  (¥¥¥¥)

~
>

~

>

]

Figure 1

Figure 2

The figures above show part of the parabola with equation

~
Il
=

The shaded region, shown in Figure 1, is bounded by the curve, the x axis and the
line x =4 . This region is revolved by 2z radians about the x axis, to form a solid of
revolution.

10247

a) Show that the solid has a volume of 3

The shaded region, shown in Figure?2, is bounded by the curve, the y axis and a

horizontal line originating from a point on the parabola where x =4 . This region is
revolved by 27 radians about the y axis, to form a solid of revolution.

b) Show that the solid has a volume of 1287 .

¢) Hence find the value of the volume generated when the region shown in
figure 1 is revolved by 2z radians about the y axis.
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Question 34  (¥¥¥¥)

The figure above shows part of the curve C with equation

x+1

y= , x=1.

x—1

The shaded region R is bounded by the curve, the x axis and the straight lines with
equations x=2 and x=6. The region R is rotated by 360° about the x axis to
form a solid of revolution.

a) Show that the volume of the solid is

7(28+41n5).

[continues overleaf]
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[continued from overleaf]

The solid of part (a) is used to model the wooden leg of a sofa.

The shape of the leg is geometrically similar to the solid of part (a).

6cm

b) Given the height of the leg is 6 cm, determine the volume of the wooden leg

to the nearest cubic centimetre.

, |=365 cm?®
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Question 35  (¥¥¥¥)

/
~__|»
0

The figure above shows part of the curve with equation
( y— 3)2 =x+4.
The curve crosses the coordinate axes at the points A, B and C.
a) Show that
x? = y4 —12y3 +46y2 —60y+25.

b) The shaded region bounded by the curve and the coordinate axes is rotated by
360° about the y axis to form a solid of revolution.

Show that the volume of the solid is 1137

proof
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Question 36  (¥*¥¥)

The curve C has equation

The region bounded by the curve, the x axis and the straight line with equation x =1
is rotated through 27 radians about the x axis to form a solid of revolution.

Show that the volume of the solid is
T
—(3-41n2).
2 (3-41n2)

proof

Created by T. Madas



Created by T. Madas

Question 37  (¥¥¥¥)

YN

> X

The figure above shows part of the curve with equation

= —2<x<L2.
4—x

The shaded region, labelled as R, bounded by the curve, the coordinate axes and the
straight line with equation x =1 is rotated by 27 radians about the x axis to form a
solid of revolution.

Show that the volume of the solid is

l7z'ln3.
4

proof
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Question 38  (¥¥¥¥)

A y = x+/sin2x

v
s

z
2

The figure above shows the graph of the curve with equation

y =x+/sin2x, OSxSE.

2

The shaded region, labelled as R, bounded by the curve and the x axis, is rotated by
360° about the x axis to form a solid of revolution.

Show that the volume of the solid generated is

%(7[2—4).

proof
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Question 39  (¥¥¥¥)

The figure below shows the graph of the curve with equation
=6sin(£), 0<x<4
y=6sin{s), 0<x<4r.
The shaded region R, is bounded by the curve and the x axis.

a) Determine the area of R.

This region R is rotated through 360° about the x axis to form a solid of revolution.

b) Show that the volume of the solid generated is 727%.

Ll

48 square units
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Question 40  (¥¥¥¥)

~
7

—-Xx —2x

y=2e "—e

o In2

The figure above shows part of the graph of the curve with equation
y=2e*—e " xeR.

The shaded region R, bounded by the curve, the coordinate axes and the straight line
with equation x =In2, is rotated through 360° about the x axis to form a solid of
revolution.

Show that the volume of the solid generated is exactly 1(9)—375.

proof
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Question 41  (¥¥%%¥)

y
N
= y=x2+2
— p
0 0"

The figure babove shows the graph of the curve with equation
y= X242,

The shaded region R, is bounded by the curve, the coordinate axes and the straight
line with equation x=1.

The region R is rotated through 360° about the y axis to form a solid of revolution.

Show that the volume of the solid generated is %ﬂ' cubic units.

proof

M
|
|
|
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Question 42 (¥¥¥¥)

I

[ —
ENES

The figure above shows part the graph of the curve C, with equation

3 3
= Xx#E——.
2(4x+3) 4

The shaded region R, is bounded by the curve, the x axis and the straight lines with

equations x = —% and x =% .

a) Find the exact area of R.
This region R is rotated through 360° about the x axis to form a solid of revolution.

27

b) Show that the volume of the solid generated is G-

[continues overleaf]
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[continues from overleaf]

The solid generated in part (b) is used to model a small handle for a drawer.

<+«—2cm—»

The solid generated in part (b) and the drawer handle are mathematically similar.

¢) Given that the length of the handle is 2cm , find the exact volume of the
handle.

area == In2 , |volume of handle =87 |

4

@ , 4

@
t
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Question 43 (¥¥¥¥)

YA
_ 2x+1
Y x+2
\ g
0 4

The figure above shows part of the curve with equation

2x+1
y= , X#E-2.
x+2

a) Show that

2x+1 B
=A+ ,
x+2 x+2

where A are B are constants to be found.

The shaded region, labelled R, bounded by the curve, the coordinate axes and the
straight line with equation x =4 is rotated by 360° about the x axis to form a solid
of revolution.

b) Show that the volume of revolution is

7(19-121n3).
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Question 44  (¥¥¥¥)

The curve C has equation
y=xe*, xeR.

The region R is bounded by the curve, the x axis and the vertical straight lines with
equations x=1 and x=3.

a) Explain why R lies entirely above the x axis.
The region R is rotated by 360° in the x axis to form a solid of revolution.

b) Show that the volume of this solid is

—

Z7ze2(13e4—1).

proof
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Question 45  (¥¥¥¥)

y
Q “A > X
ii
—B|

The figure above shows part of the curve with equation
_ 2x
y=e"-9, xe R.

The curve crosses the coordinate axes at the points A and B. The shaded region R
is bounded by the curve and the coordinate axes.

a) Determine the exact coordinates of A and B.

The region R is rotated by 27 radians about the x axis to form a solid of revolution.

b) Calculate the volume generated, giving the answer in the form 7 (p+¢In3)

where p and ¢ are integers.

(In3,0)[, [(0,-8)|, [V = 7(-52+81In3)
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Question 46  (¥*¥%¥)

Show that
o T
a) dxsinx dx=4r.
JO
o T T
b) sin’x dx==.
J( 2

y
A y=2x+sinx
O il ‘ ‘ ‘ W WWH > X
T

The figure above shows part of the curve with equation

y=2x+sinx.

The shaded region bounded by the curve, the x axis and the line x =7 is rotated by
27 radians about the x axis to form a solid of revolution.

c¢) Show that the volume of the solid is

%ﬂ2(87z2+27).
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Question 47  (¥¥¥¥)

Show that

a) (2+tan3x)’ =3+4tan3x+sec’3x

b) jtanx dx :1n|secx|+C

y
A

y=2+tan3x

.

The figure above shows part of the graph of the curve with equation
y=2+tan3x.

The shaded region bounded by the curve the coordinate axes and the line x =§ is

rotated by 27 radians about the x axis to form a solid of revolution.

c¢) Show that the volume of the solid is

z(ﬂ'+4ln2+\/§).
3

G) @rtau®)s &b p Badn = b ¢ b s (edn)

® |t b -

AR
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Question 48  (¥*¥¥)

The figure above shows the graph of the curve C with equation

14

x—2

y= , X#E2.

The points P and Q lie on C where x=2.5 and x=3.75 respectively.

The shaded region R is bounded by the curve and two horizontal lines passing
through the points P and Q .

R is rotated by 27 radians about the y axis forming a solid of revolution S .

a) Find the volume of S, giving the answer in the form 7 (a+blInc) where a,

b and c are constants.
The solid S is used to model a nuclear station cooling tower.

b) Given that 1 unit on the axes corresponds to 2 metres on the actual tower,
show that the cooling tower has an approximate volume of 4200 m? .

A sonfl)
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Question 49  (¥¥¥¥)

N
7

bowl

8 cm

The figure above shows the graph of the curve with equation
8y= x? , x20.

The points A and B lie on the curve. The curved surface of an open bowl with flat
circular base is traced out by the complete revolution of the arc AB about the y axis.

The radius of the flat circular base of the bowl is 8 cm, and its volume is 9 litres.

Find to the nearest cm the height of the bowl.

height = 20cm
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Question 50  (¥¥¥¥)

y=2sinx+1

The figure above shows the graph of the curve C with equation

y=2sinx+1, xe R.
The shaded region R is bounded by the curve, the line x =% and the x axis.

a) Find the exact area of R.
The region R is rotated by 2z radians in the x axis forming a solid of revolution S .
b) Show that the volume of S is

T
Z(37+8).

=

(m+4)

areca
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Question 51  (¥¥%%)

1
y=4x2sinx

> X

Q
N

The figure above shows the graph of the curve with equation

1
y=4x2sinx.

T

a) Find the value of j g 8xcos2x dx.
0

The shaded region bounded by the curve, the x axis and the straight line with

equation x = B is rotated by 27 radians in the x axis to form a solid of revolution.

b) Show that the volume of the solid is

7[(7[2+4).
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Question 52 (¥¥¥¥)

y=sinx+cosx

0

-

The figure above shows the graph of the curve with equation
y=sinx+cosx, —T<x<7.

The finite region R, shown shaded in the figure, is bounded by the curve and the
coordinate axes.

When R is revolved by a full turn in the x axis it traces a solid of volume V .

Show clearly that

w(37+2).

A=
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Question 53  (¥¥¥¥)

y= x2
;i 1—x2
y=3
X
0 >

The figure above shows part of the graph of the curve with equation y= 5
—X

which passes through the origin O.

The finite area bounded by the curve, the y axis and the straight line with equation
y =3, is to be revolved in the y axis by 360° to form a solid of revolution S .

Find an exact value for the volume of S .

[ [ |z(3-n4)
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Question 54  (¥¥¥¥)

N
-

=

The figure above shows part of the graph of the curve C with equation

5
N

.

The shaded region R is bounded by the curve, the vertical straight lines x=1 and
x=a, and the x axis.

The region R is rotated by 2z radians about the x axis forming a solid of revolution.

Given that the area of R is 10 square units, show that the volume of the solid formed
is 10z1n6 cubic units.

l:l , |proof
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Question 55  (¥¥¥¥)

y=Inx -

The figure above shows the graph of

y=Ilnx, x>0.
The shaded region R is bounded by the curve, the line x =e and the x axis.

R is rotated by 2z radians about the y axis, forming a solid of revolution § .

Show that the volume of S is

%x(e2+1).
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Question 56  (**¥¥)

_ 4+sinxcosx
cos2x

7 7 7
G774
N W72

The figure above shows part of the graph of the curve with equation

_4+sinxcosx
cos2x

The finite area bounded by the curve, the x axis and the straight lines with equations

X =ﬁ7r and x =%7Z, shown shaded in the figure, is fully revolved about the x axis,

forming a solid, S .

Calculate the volume of S, correct to 3 significant figures.

9
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Question 57  (¥¥¥¥)

The figure above shows the curve with parametric equations
2 /4
x=2cos“ @, y=\/§tan0, OS0<E.

The finite region R shown shaded in the figure, bounded by the curve, the y axis,
and the straight lines with equations y=1 and y=3.

Use integration in parametric to show that the volume of the solid formed when R is
2

T
fully revolved about the y axisis —.
V3
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Question 58  (***%*4)

\§‘
¢
1 L

The figure above shows the graph of the curve C with equation

y=xlnx, x=1.
The shaded region R is bounded by the curve, the x axis and the vertical line x=e.
The region R is rotated by 27 radians in the x axis forming a solid of revolution § .

Find an exact value for the volume of S .

l:l, 17(563—2)
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Question 59  (**¥*4)

f(x)z%(4x+sin4x), xeR, OSxS%.
a) Show that f(x)=cos’2x.
A
y=\/;0052x
(0] 4 >
4

The figure above shows part of the graph of a curve C with equation

y=\/;0052x, x>0.
. _ . V1
The curve meets the x axis at the origin and at the point where x = T

The shaded region R is bounded by the curve and the x axis. The region R is
rotated by 27 radians about the x axis, forming a solid of revolution § .

b) Show further that the volume of S is

6—72(752—4).

l:l , |proof
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Question 60  (***%*4)

0 Q(h,0)

The figure above shows the straight line segment OP , joining the origin to the point
P(h,r), where h and r are positive coordinates.

The point Q(4,0) lies on the x axis.

The shaded region R is bounded by the straight line segments OP, PQ and OQ .

The region R is rotated by 27 radians in the x axis to form a solid cone of height A
and radius r.

Show by integration that the volume of the cone V is given by

V=L,
3
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Question 61  (***%4)

A finite region R is defined by the inequalities
y?<dax, 0<x<a, y20,
where a is a positive constant.
The region R is rotated by 2z radians in the y axis forming a solid of revolution.

Determine, in terms of 7 and a, the exact volume of this solid.
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Question 62  (***%*4)

The finite region R is defined by the inequalities
y<arcsinx, x<1, y=>0.
The region R is rotated by 2z radians in the y axis forming a solid of revolution.

Determine the exact volume of this solid.

A=
B
[\]
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Question 63  (***%4)

y=tan2x

The figure above shows the graph of the curve with equation
y=tan2x, OSXS%.

The finite region R is bounded by the curve, the y axis and the horizontal line with
equation y=1.

The region R is rotated by 2z radians about the straight line with equation y =1
forming a solid of revolution.

Determine an exact volume for this solid.

[ [F0-m2)
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Question 64  (***%4)

A curve C has equation

The finite region bounded by C, the y axis and straight line with equation y=1, is
revolved by 27 radians about the y axis, forming a solid of revolution.

Find an exact simplified value for the volume of this solid.

[ |.|v=re®(e-2)
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Question 65  (***%4)

A curve has equation
y=In(4-x), xeR, x#4.

The finite region bounded by the curve, the x axis and the straight line with equation
x=2,isrevolved by 27 radians in the y axis.

Find the exact volume of the solid formed.

[ ] |v=$x(2412 - 13)
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Question 66  (¥¥¥*¥)

The finite region R is by the coordinate axes and the curve with equation
y=arccosx, —1<x<1.
The region R is rotated by 2z radians in the x axis forming a solid of revolution.

Determine the exact volume of this solid.

, 7’ -2r
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Question 67  (G¥¥¥¥F)

N
h

tangent plane

The figure above shows a hemispherical bowl of radius r containing water to a
height /. The water in the bowl is in the shape of a minor spherical segment.

It is required to find a formula for the volume of a minor spherical segment as a
function of the radius r and the distance of its plane face from the tangent plane, 4.

The circle with equation
x2+y2=r2, x=0
is to be used to find a formula for the volume of a minor spherical segment.

Show by integration that the volume V' of the minor spherical segment is given by
1 .2
Vv :§ﬂh (3r—nh),

where r is the radius of the sphere or hemisphere and / 1is the distance of its plane
face from the tangent plane.

l:l , |proof
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Question 68  (F¥¥¥*¥)

1
, ]
0 1 *

The figure above shows the graph of the curve with equation

yZL, xeR, x=-1.
x+1

The finite region R is bounded by the curve, the x axis and the lines with equations
x=1and x=3.

Determine the exact volume of the solid formed when the region R is revolved by
27 radians about ...

a) ...the y axis.

b) ... the straight line with equation x=3.

[ |, |#x(4-1n4)|, |4z (-1+In4)
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Question 69  (F¥*FF)

The finite region R is bounded by the curve with equation

y=sinx, 0<x<r,

and the straight line with equation y =

W=

The region R is rotated by 27 radians in the straight line with equation y=

W=

forming a solid of revolution.

Determine the exact volume of this solid.

1.l :%[IIE—ZZarcsin( )—12&}

W=
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Question 70  (FFFEF)

AN
h

tangent plane

The figure above shows a hemispherical bowl of radius r containing water to a
height #. The water in the bowl is in the shape of a minor spherical segment. It is
required to find a formula for the volume of a minor spherical segment as a function
of the radius r and the distance of its plane face from the tangent plane, /.

Show by integration that the volume V' of the minor spherical segment is given by
1 2
Vv :§7£h (3r—nh),

where r is the radius of the sphere or hemisphere and 4 is the distance of its plane
face from the tangent plane.

Created by T. Madas



Created by T. Madas

Question 71  (Gk¥¥¥¥)

A curve has equation

8

2—, XER.
x“—4x+8

y =
The finite region R is bounded by the curve, the y axis and the tangent to the curve
at the stationary point of the curve.

Determine, in simplified exact form, the volume of the solid formed when R is fully
revolved about the y axis.

[ | |v=4z[2-7+21n2]
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Question 72 (Gk¥FEF)

A spherical cap of depth a is removed from a sphere of radius na, where n is a

1

positive constant, such that n > >

. The volume of the spherical cap is less than half

the volume of the sphere.

The remainder of the sphere is moulded to a right circular cone whose base is equal to
that of the circular plane face of the spherical cap removed.

Given that the height of the cone is ma , where m is a positive constant, show that
m:(n+p)(2n+q),

where p and g are integers to be found.

[ ] |m=(n+1)(2n-1)
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Question 73 (Gk¥FEF)

A curve has equation

y?=In[3x-12

, xeR, x#4.

The finite region bounded by the curve, the x axis and the straight line with equation
y =1, isrevolved by 2z radians in the x axis.

Find the exact volume of the solid formed.
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Question 74

(*****)

Created by T. Madas

The finite region R is bounded by the curve with equation x =cos y2 , the y axis and

the straight line with equation y = %\/; .

by a full turn in the x axis.

Determine, in exact simplified form, the volume of the solid formed by revolving R
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Question 75  (Gk¥EEF)

=1

3 U

: 12

I y= 3

e (1)

i 7
Y% : ////% > X

N2 2

The figure above shows the curve with equation

12
(1)

The region R, bounded the curve, the x axis and the straight lines with equations
x=~/2 and x=2 , 1s revolved by a full turn about the x axis, forming a solid S .

a) Show that the volume of S is given by

iz
3
1447[J cosecd cot* @ d@.
1z
4

b) Hence find an exact simplified expression for the volume of § .

[ 1.lv :27r|:14—9x/§+27ln(1t/_\3/5]:|
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Question 76  (F¥¥¥FF)

A curve C and a straight line L have respective equations
— 2 —
y=x" and y=x.

The finite region bounded by C and L is rotated around L by a full turn, forming a
solid of revolution § .

Find, in exact form, the volume of S .

122

60

e o
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