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Cones, spheres and pyramids
(9 — 1) Topic booklet
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These questions have been collated from previous years GCSE Mathematics papers. /

-
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You must have: Ruler graduated in centimetres and millimetres,

protractor, pair of compasses, pen, HB pencil, eraser.

. J/

Total Marks)

Instructions

*Use black ink or ball-point pen.

*Fill in the boxes at the top of this page with your name, centre number and candidate
number.

*Answer all questions.

*Answer the questions in the spaces provided

— there may be more space than you need.

*Diagrams are NOT accurately drawn, unless otherwise indicated.

*You must show all your working out.

«If the question is a 1F question you are not allowed to use a calculator.

«If the question is a 2F or a 3F question, you may use a calculator to help you answer.

Information
*The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

*Read each question carefully before you start to answer it.
*Keep an eye on the time.

*Try to answer every question.

*Check your answers if you have time at the end.




Answer ALL questions
Write your answers in the space provided.
You must write down all the stages in your working.

7 The diagram shows a cube with edges of length xcm and a sphere of radius 3 cm.

Yem Surface area of
sphere = 4712

The surface area of the cube is equal to the surface area of the sphere.

Show that x =+/kx where k is an integer.

November 2021 — Paper 1H (Total for Question 7 is 4 marks)
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11 A solid 1s made by putting a hemisphere on top of a cone.

A
é Volume of cone = %mrzh

Sx

4
Volume of sphere = Eﬂg

» &

The total height of the solid 1s 5x
The radius of the base of the cone 15 x
The radius of the hemisphere 1s x

A cylinder has the same volume as the solid.
The eylinder has radius 2x and height h
All measurements are in centimetres.

Find a formula for & in terms of x
Give your answer 1n 1ts simplest form.

Specimen 2 — Paper 1H (Total for Question 11 is 5 marks)

- J




4 N

15 A cone has a volume of 98 cm’.
The radius of the cone 15 5.13 cm.

) ) Volume of cone = l]'{Tzh
(a) Work out an estimate for the height of the cone. 3

...................................................... cm
(3)
John uses a calculator to work out the height of the cone to 2 decimal places.
(b) Will your estimate be more than John’s answer or less than John’s answer?
Give reasons for your answer.
(1)
May 2017 — Paper 1H (Total for Question 15 is 4 marks)
4
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15 The diagram shows a solid shape.
The shape 1s a cone on top of a hemisphere.

Volume of a cone = E arih h

Volume of a sphere = - mr?

3

N

The height of the cone 1s 10cm.

The base of the cone has a diameter of 6cm.
The hemisphere has a diameter of 6cm.

The total volume of the shape is kxcm’, where k is an integer.

Work out the value of k.

June 2019 — Paper 1H (Total for Question 15 is 4 marks)
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16 VABCD is a solid pyramid.

ABCD is a square of side 20 cm.
The angle between any sloping edge and the plane ABCD is 55°

Calculate the surface area of the pyramid.
Give your answer correct to 2 significant figures.

...cm

Sample 1 — Paper 3H (Total for Question 16 is 5 marks)




/

17 A solid cone is joined to a solid hemisphere to make the solid T shown below.

A
Vol f sph —ir’ "
olume of sphere = 7

1 / %
Volume of cone = 5 wrth
v v

yem

The diameter of the base of the cone is 7cm.
The diameter of the hemisphere is 7cm.

The total volume of T is 120rcm?
The total height of T is ycm.

(a) Calculate the value of y.
Give your answer correct to 3 significant figures.

4)

The diameter of the base of the cone and the diameter of the hemisphere are both increased
by the same amount.
Assuming the total volume of T does not change,

(b) explain the effect this would have on your answer to part (a).

ey

June 2022 — Paper 2H (Total for Question 17 is 5 marks)
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17 The diagram shows a solid cone.

A

Volume of cone = %m"?h

16x Curved surface area of cone = mr/

Vo | /7

/

« - /

24 x

|

The diameter of the base of the cone is 24x cm.
The height of the cone is 16x cm.

The curved surface area of the cone is 2160z cm’.
The volume of the cone is V'r cm’, where V is an integer.

Find the value of V.,

Specimen 1 — Paper 3H (Total for Question 17 is 5 marks)
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18 The diagram represents a solid cone.

25cm

Curved surface /‘\ |

area of cone = 7r! / h

e

10cm

The cone has a base diameter of 20 cm and a slant height of 25 cm.

A circle is drawn around the surface of the cone at a slant height of 10cm above the base.
The curved surface of the cone above the circle is painted grey.

Work out the area of the curved surface of the cone that is not painted grey.

Give your answer as a multiple of 7
You must show all your working.

November 2020 — Paper 2H

(Total for Question 18 is 4 marks)
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18 The diagram shows a solid hemisphere.

Volume of sphere = %J‘HJ

N

Surface area of sphere = 4ar?

The volume of the hemisphere is % s

Work out the exact total surface area of the solid hemisphere.
Give your answer as a multiple of m.

Specimen 1 — Paper 1H (Total for Question 18 is 4 marks)
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19 A, B and C are three spheres.

The volume of sphere A is 125 cm?
The volume of sphere B is 27 cm?

The ratio of the radius of sphere B to the radius of sphere C is 1:2

Work out the ratio of the surface area of sphere A to the surface area of sphere C.

November 2021 — Paper 2H

(Total for Question 19 is 3 marks)
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19 The diagram shows a hemisphere with diameter 8.4 cm.

Work out the volume of the hemisphere.
Give your answer correct to 3 significant figures.

November 2019 — Paper 2H

4
Volume of sphere = 3 o ﬂ

(Total for Question 19 is 2 marks)
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19 Shape S 1s one quarter of a sohd sphere, centre 0.

Shape 8

The volume of S is 576x cm’

Find the surface area of S.
Give your answer correct to 3 significant figures.
You must show your working.

June 2018 — Paper 2H

Volume of sphere = %mﬁ &
Surface area of sphere = 471 v

(Total for Question 19 is 5 marks)
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20 Here 15 a frustum of a cone.

3.2cm

3.2cm

4
Volume of sphere = EHTJ

Volume of cone = %m*zh

2

The diagram shows that the frustum 1s made by removing a cone with height 3.2 em from
a solid cone with height 6.4cm and base diameter 7.2 cm.

The frustum 15 joined to a solid hemisphere of diameter 7.2 cm to form the solid 8§ shown

below.

The density of the frustum is 2.4 g/cm®
The density of the hemisphere is 4.8 g/cm’

Calculate the average density of sohd S.

3.2¢cm

14




November 2018 — Paper 2H

(Total for Question 20 is 5 marks)

. glem®
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22 A frustum is made by removing a small cone from a large cone as shown in the diagram.

10 cm

+———12cm——*

The frustum 1s made from glass.
The glass has a density of 2.5 g/cm’

Work out the mass of the frustum.

A

15

1
Volume of cone = E:rrrzh

\ |
]

<

Give your answer to an appropriate degree of accuracy.

Sample 1 — Paper 2H

(Total for Question 22 is 5 marks)
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23 The diagram shows a sector OACE of a circle with centre O.

The point C 15 the mudpoint of the arc 45.

The diagram also shows a hollow cone with vertex O.

The cone 1s formed by jomning 04 and OB.

The cone has volume 56.8 cm’ and height 3.6 cm.

Calculate the size of angle AOB of sector OACB.
Give your answer correct to 3 significant figures.
You must show all your working.

-

\

Volume of cone = i arth

Curved surface area of cone = v/

17




November 2019 — Paper 3H

(Total for Question 23 is 5 marks)

18




-

24 Here is a solid sphere and a solid cone.

4 1
Volume of sphere = 3 Tr? Volume of cone = 3 ar?h

All measurements are in cm.
The volume of the sphere is equal to the volume of the cone.

(a) Find r:h
Give your answer in its simplest form.

19




November 2022 — Paper 1H

Here is a different solid sphere and a different solid cone.

Surface area of sphere = 477 Curved area of cone = w7/

All measurements are in cm.
The surface area of the sphere is equal to the total surface area of the cone.
(b) Find r:h

Give your answer in the form 1:+7 where » is an integer.

Q)]

(Total for Question 24 is 6 marks)
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25 The pyramid P is formed from two parts made of different materials.

top

bottom

The top part of P has a mass of 92.8 g and is made from material with a density of 2.9 g/cm’®
The bottom part of P has a mass of 972.8¢
The average density of P is 4.7 g/cm?

Calculate the volume of the top part of P as a percentage of the total volume of P.
Give your answer correct to 1 decimal place.
You must show all your working.

November 2022 — Paper 3H (Total for Question 25 is 5 marks)

21
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