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1 3D shapes

Q1 : 2008-Q12 www.CasperYC.club/ukmtnav

The sculpture 'Cubo Vazado' [Emptied Cube] by the
Brazilian artist Franz Weissmann is formed by removing
cubical blocks from a solid cube to leave the symmetrical
shape shown.  If all the edges have length 1, 2 or 3 units,
what is the surface area of the sculpture in square units?

A 36 B 42 C 48 D 54 E 60

Q2 : 2008-Q6 www.CasperYC.club/ukmtnav

Four of these shapes can be placed together to make a cube. Which is the odd one out?

A B C D E

Q3 : 2010-Q12 www.CasperYC.club/ukmtnav

A cuboid is cut away from a cube of side 10 cm as shown.
By what fraction does the total surface area of the solid decrease
as a result?

A B C D E1
4

1
6

1
10

1
12

1
18

10 cm
10 cm

5cm

5cm

Q4 : 2010-Q19 www.CasperYC.club/ukmtnav

A snail is at one corner of the top face of a cube with side length 1 m. The snail can crawl
at a speed of 1 m per hour.  What proportion of the cube’s surface is made up of points
which the snail could reach within one hour?

A B C D Eπ
16

π
8

1
4

1
2

3
4
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Q5 : 2011-Q8 www.CasperYC.club/ukmtnav

A square piece of card has a square of side 2 cm cut out from each of its
corners. The remaining card is then folded along the dotted lines shown
to form an open box whose total internal surface area is 180 .cm2

What is the volume of the open box in ?cm3

A 100 B 128 C 162 D 180 E 200

Q6 : 2013-Q7 www.CasperYC.club/ukmtnav

The faces of a regular octahedron are to be painted so that no two
faces which have an edge in common are painted in the same
colour. What is the smallest number of colours required?
A 2 B 3 C 4 D 6 E 8

Q7 : 2015-Q17 www.CasperYC.club/ukmtnav

The football shown is made by sewing together 12 black
pentagonal panels and 20 white hexagonal panels. There is a join
wherever two panels meet along an edge.
How many joins are there?

A 20 B 32 C 60 D 90 E 180

Q8 : 2015-Q7 www.CasperYC.club/ukmtnav

A tetrahedron is a solid figure which has four faces, all of which
are triangles.
What is the product of the number of edges and the number of
vertices of the tetrahedron?

A 8 B 10 C 12 D 18 E 24

Q9 : 2016-Q11 www.CasperYC.club/ukmtnav

The net shown consists of squares and
equilateral triangles. The net is folded to form a
rhombicuboctahedron, as shown. 
When the face marked  is placed face down on
a table, which face will be facing up?

P

A B C D E

www.CasperYC.Club/ukmt
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Q10 : 2019-Q2 www.CasperYC.club/ukmtnav

Each of the five shapes shown below is made from five unit cubes.
Which has the smallest surface area?

A B C D E

2 Algebraic

Q11 : 2003-Q23 www.CasperYC.club/ukmtnav

Q12 : 2003-Q4 www.CasperYC.club/ukmtnav

Q13 : 2003-Q7 www.CasperYC.club/ukmtnav

Q14 : 2003-Q9 www.CasperYC.club/ukmtnav

www.CasperYC.Club/ukmt
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Q15 : 2004-Q22 www.CasperYC.club/ukmtnav

+

( + ) − + ( + ) ( + ) + ( + )

Q16 : 2004-Q8 www.CasperYC.club/ukmtnav

Q17 : 2005-Q12 www.CasperYC.club/ukmtnav

Q18 : 2005-Q17 www.CasperYC.club/ukmtnav

Q19 : 2005-Q4 www.CasperYC.club/ukmtnav

( + ) ( + ) ( + ) ( + ) ( + )( + )
( + ) ( + ) ( + ) ( + )

Q20 : 2006-Q10 www.CasperYC.club/ukmtnav
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Q21 : 2006-Q17 www.CasperYC.club/ukmtnav

Q22 : 2006-Q6 www.CasperYC.club/ukmtnav

Q23 : 2007-Q1 www.CasperYC.club/ukmtnav

Q24 : 2007-Q14 www.CasperYC.club/ukmtnav

− − + − −

Q25 : 2007-Q22 www.CasperYC.club/ukmtnav

Q26 : 2007-Q4 www.CasperYC.club/ukmtnav
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3 Angles

Q27 : 2003-Q14 www.CasperYC.club/ukmtnav

∠ = °

∠

° ° ° ° °

Q28 : 2003-Q15 www.CasperYC.club/ukmtnav

Q29 : 2003-Q22 www.CasperYC.club/ukmtnav

Q30 : 2003-Q8 www.CasperYC.club/ukmtnav

=

°

Q31 : 2004-Q4 www.CasperYC.club/ukmtnav

+ + + + +
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° °
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