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volume - LxWx H VOlﬂllle
=5x5x5
125

12

Perimeter = Add all 4 sides
12+12+6+6= 36

Area = Multiply 2 touching sides
12 x6=72
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22 Find the area of a regular hexagon with side length 7.4 cm.

4an 60 = _©_
3.3
°of, & o0: 6.4lecm
a3 Pree. A= L* 74 x 64l
. 23.33% x6
’ 'qz‘s ........................... cm? [3]
NOT TO
SCALE
A

The diagram shows a sector of a circle with centre O, radius 8 cm and sector angle 165°.

(a) Calculate the total perimeter of the sector.

Lﬁgx 2’“7 szg.oq
360

3"(.0'4 ......................... cm [3]
(b) The surface area of a sphere is the same as the area of the sector.
Calculate the radius of the sphere.
[The surface area, A4, of a sphere with radius 7is 4 = 4mr?.]
2 2
UTlr" = l6g < Tr
360
2 P
Y = 8&! <\
3
> 22
"' - 2. :H 2 :“
............. e e . 1 ] [ |
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(©)

som NOT TO
SCALE

A
B
A cone is made from the sector by joining OA4 to OB.

(i) Calculate the radius, r, of the cone.

21‘7' = 23.0Y
Y’:?.G? cm

(i) Calculate the volume of the cone.
[The volume, ¥, of a cone with radius 7 and height his V.= %nrzh.]

h = qu -3.“'1

- ?o“ (4449

V=_'_'ll'r’h ]
3

T x3ux36Fx 3.0 =100.2 cm

* 3
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(b) A cylinder with radius 6 cm and height 7 cm has the same volume as a sphere with radius 4.5 cm.

Find the value of A.

[The volume, V, of a sphere with radius ris V' = %nr‘.]
3
Toh< 4T
S)3
seh < Lx (¥
h - 3.335

(¢) A solid metal cube of side 20 cm is melted down and made into 40 solid spheres, each of radius
rem.
Find the value of r.

[The volume, V, of a sphere with radius ris V' = %nr3.]

3
Yo cphe'v'e = V of cube = 8000 cm 3

q spheve - 8008 = 200CmM

’

4o
3

V:lﬁ_o

3 T
Y

=3.63
- .63 em 3]

(d) A solid cylinder has radius xcm and height 77x cm.

The surface area of a sphere with radius R cm is equal to the total surface area of the cylinder.

Find an expression for R in terms of x.

[The surface area, A, of a sphere with radius ris 4 = 41tr2.]
2 2
‘I#R = 112& + X‘Xxx 3':7:_

2 2
qRq' = AN +3%

2
R = 9
q
R =3n
2 n
L S [3]
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2.5cm S

Water flows at a speed of 20 cm/s along a rectangular channel into a lake.
The width of the channel is 15 cm.

The depth of the water is 2.5 cm.

Calculate the amount of water that flows from the channel into the lake in 1 hour.

Give your answer in litres.

V for

) SeC

= 20x 15x .5

NOT TO
SCALE

13S0

Ws

1 ‘\ou.v = 380 x 3600
= 2300000 UM

= 19’00L

3

The Maths Society

litres [4]



7
4 A solid metal cone has radius 1.65 cm and slant height 4.70 cm.

(a) Calculate the total surface area of the cone.
[The curved surface area, 4, of a cone with radius r and slant height / is 4 = 7rl.]

T+ Tek
=Tx(Cl-6 624- |.csxq.=}o)

= 32.9

.......... 8.9

(¢) (i) Calculate the volume of the cone. 1
[The volume, V, of a cone with radius » and height 4 is V = gnrzh 1

b oares? V= Trh o Tx 1egx Uy
4.9

3 3
= 12.9

.......... 12.5................... e« [4]

(ii) A metal sphere with radius 5 cm is melted down to make cones identical to this one.

Calculate the number of complete identical cones that are made.
[The volume, V, of a sphere with radius r is V' = %Ttr3 N

3 3
v Sth = _g_"rr = %—"T"S
=823.6

ho Gg cones ‘.-‘“ ocongg
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NOT TO
8 SCALE
cm
30° ]
0 P A
OAB 1s the sector of a circle, centre O.
OB = 8cm and angle A0B = 30°.
BP is perpendicular to OA.
(a) Calculate AP. .
cos 30 = OF
8
of = 6.93
AP= 8-6-93
=1.03 aP= . 0% cm [3]
(b) Work out the area of the shaded region APB.
2
of O =30 xTr
360
2
Y
16.36 cm
Aot A - ‘.zl.xo.nbxainc
- aj:,‘ 693x §Xx 330 - 29 ... em? [3]

= 13.86
shaded - 2.9
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