
UKMT

UK
M

TUKM
T

United Kingdom
Mathematics Trust

Junior Mathematical Challenge

Questions by Topic

2007 – 2018 Collection
Last updated: August 18, 2020

Contents
TOC 1

1 3D shapes 3

2 Angles 5

3 Averages 10

4 Circles 12

5 Combinations and Probability 13

6 Equations 15

7 Fractions 17

8 Geometry 21

9 Logic 30

10 Number Work 35

11 Percentages 45

12 Prime Numbers 47

13 Ratio 50

Comments and suggestions to 89272376@QQ.com .

http://www.CasperYC.Club/ukmtnav
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en


Answers

07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22

1 C D B B B E E D A B E C A 1

2 D E B E E C E B E A D D E 2

3 B B D A B E C C D E D A A 3

4 E C E D C C C E A C E E E 4

5 E E D D B D D A B A C A C 5

6 A D B C E D A A B C D D B 6

7 D C C A D B D B A A A B A 7

8 D A E D A B A A C A B D A 8

9 C E A A A C B E D E D C B 9

10 D B B E C E E D E D E C E 10

11 A E C C C B C D D C B D D 11

12 A C A C E B E B B B D A D 12

13 D C D B E C D A A C C D E 13

14 E D E D A A B D E D B E D 14

15 C B E C A E A E C E A D E 15

16 B A D E B D B E D B D E C 16

17 C B A D D A E C B C B B D 17

18 B B B D C D A E B D A B C 18

19 A D A C D E D C D B A C B 19

20 E A D B A A B B C A B B E 20

21 B A E C B B C D C A C D D 21

22 D D D E D B E C E E B B A 22

23 E B C E E A D D D B E A B 23

24 C E C B D D B C B D E B B 24

25 B D B A C A C A E D E D D 25

Comments and suggestions to 89272376@QQ.com .

http://www.CasperYC.Club/ukmtnav
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en


UKMT Junior Mathematical Challenge – 3D shapes Page 3 of 55

1 3D shapes
Q1 : 2008_Q10

The faces of a cube are painted so that any two faces which have an edge in common are
painted different colours. What is the smallest number of colours required?

A 2 B 3 C 4 D 5 E 6

Q2 : 2008_Q12

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, what is the volume of the
sculpture?

A 9 B 11 C 12 D 14 E 18

Q3 : 2010_Q4

If the net shown is folded to make a cube, which letter
is opposite X ?

A B C D E
A X 

C 

E 

B 

D

Q4 : 2011_Q14

The diagram shows a cuboid in which the area of the shaded face is
one-quarter of the area of each of the two visible unshaded faces.
The total surface area of the cuboid is . What, in , is the
area of one of the visible unshaded faces of the cuboid?

72 cm2 cm2

A 16 B 28.8 C 32 D 36 E 48

Q5 : 2011_Q20

One cube has each of its faces covered by one face of an identical
cube, making a solid as shown.  The volume of the solid is 875 cm³.
What, in cm², is the surface area of the solid?

A 750 B 800 C 875 D 900 E 1050

Q6 : 2012_Q6

The diagrams on the right show three different views of the
same cube. Which letter is on the face opposite U?

A I B P C K D M E O
I
K

M U K

O O

M P

www.CasperYC.Club/ukmt 非淡泊无以明志，非宁静无以致远。

http://www.CasperYC.Club/ukmtnav
http://www.CasperYC.Club/ukmtnav


UKMT Junior Mathematical Challenge – 3D shapes Page 4 of 55

Q7 : 2013_Q10

On standard dice the total number of pips on each pair of opposite faces is 7.
Two standard dice are placed in a stack, as shown, so that the total number of
pips on the two touching faces is 5.
What is the total number of pips on the top and bottom faces of the stack?

A 5 B 6 C 7 D 8 E 9

Q8 : 2014_Q21

Pablo's teacher has given him 27 identical white cubes. She asks him to
paint some of the faces of these cubes grey and then stack the cubes so
that they appear as shown. What is the largest possible number of the
individual white cubes which Pablo can leave with no faces painted grey?

A 8 B 12 C 14 D 15 E 16

Q9 : 2014_Q25

A die has the shape of a regular tetrahedron, with the four faces
having 1, 2, 3 and 4 pips. The die is placed with 4 pips ‘face
down’ in one corner of the triangular grid shown, so that the face
with 4 pips precisely covers the triangle marked with 4 pips.  The
die is now ‘rolled’, by rotating about an edge without slipping, so that 1 pip is face down. It is
rolled again, so that 2 pips are face down, as indicated. The rolling continues until the die rests
on the shaded triangle in the opposite corner of the grid.  How many pips are now face down? 
     
A 1 B 2 C 3 D 4 E it depends on the route taken

Q10 : 2015_Q20

The diagram shows a pyramid made up of 30 cubes, each measuring
.1m × 1m × 1m

What is the total surface area of the whole pyramid (including its base)?

A B C D E30 m2 62 m2 72 m2 152 m2 180 m2

Q11 : 2016_Q10
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Q12 : 2017_Q24

A large solid cube is cut into two pieces by a single plane cut. How many of the following
four shapes could be the shape of the cross-section formed by the cut? 

A 0 B 1 C 2 D 3 E 4

Q13 : 2018_Q13

The diagram shows a shape made from four 3 cm × 3 cm × 3 cm
wooden cubes joined by their edges.
What, in , is the surface area of the shape?cm2

A 162 B 180 C 198 D 216 E 234

Q14 : 2018_Q19

Which one of these could be folded to make a cube?

A B C D E

2 Angles

Q15 : 2007_Q16

What is the sum of the six marked angles?

A B C D1080° 1440° 1620° 1800°
E more information needed

Q16 : 2007_Q9

In the diagram on the right, ST is parallel to UV.
What is the value of  ?x

A 46 B 48 C 86 D 92 E 94 U V

P 

TS

132°

134°

not to scale 
°x
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Q17 : 2008_Q19

In the diagram on the right, ,
, .  What is the value

of ?

PT = QT = TS
QS = SR ∠PQT = 20°

x

A 20 B 25 C 30
D 35 E 40

20o xo 

Q 

R S T P 

Q18 : 2008_Q4

In this diagram, what is the value of ?x

A 16 B 36 C 64 D 100 E 144
100° 324° 

x° 

Q19 : 2009_Q10

The diagram shows three squares of the same size. What is
the value of  ?x

A 105 B 120 C 135 D 150 E 165

x°

Q20 : 2009_Q19

The diagram on the right shows a rhombus  and 
an isosceles triangle  in which .  Angle

.

FGHI
FGJ GF = GJ

FJI = 111°
What is the size of angle  ?JFI

A B C D E27° 29° 31° 33° 341
2°

111°

F G

I H

J Not
to
scale

Q21 : 2010_Q8

In a triangle with angles  the mean of  and  is . x°, y°, z° y z x
What is the value of ?x

A 90 B 80 C 70 D 60 E 50

x°

y° z°

not to
scale
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Q22 : 2011_Q11

The diagram shows an equilateral triangle inside a rectangle.
What is the value of  ?x + y

A 30 B 45 C 60 D 75 E 90

Q23 : 2011_Q23

The points  lie on the sides of the triangle , as
shown, so that  and .

S, T, U PQR
QS = QU RS = RT
.   What is the size of ?∠TSU = 40° ∠TPU

A B C D E60° 70° 80° 90° 100°

 

 

P

QR S

T
U

40°

not to
scale

Q24 : 2011_Q6

What is the sum of the marked angles in the diagram?

A B C D E90° 180° 240° 300° 360°

Q25 : 2012_Q19

In rectangle , the ratio of  to  is 1:5.  What is the size of ?PQRS ∠PSQ ∠PQS ∠QSR

A 15° B 18° C 45° D 72° E 75°

Q26 : 2012_Q25

The interior angles of a triangle are ,
 and  where ,  are

positive integers.

(5x + 3y) °
(3x + 20) ° (10y + 30) ° x y

What is the value of ?x + y

A  15 B 14 C 13 D 12 E 11

(5x+3y)°

(3x+20)° (10y+30)°
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Q27 : 2013_Q3

What is the value of ?x

A 25 B 35 C 40 D 65 E 155

65°

x°

Q28 : 2014_Q10

An equilateral triangle is surrounded by three squares, as shown.
What is the value of ?x
     
A 15 B 18 C 24 D 30 E 36

x°

Q29 : 2015_Q16

The diagram shows a square inside an equilateral triangle.
What is the value of ?x + y

A 105 B 120 C 135 D 150 E 165

x° y°

Q30 : 2015_Q25

The four straight lines in the diagram are
such that .  The sizes of ,

 and  are ,  and .
VU = VW ∠UXZ

∠VYZ ∠VZX x° y° z°
Which of the following equations gives  in
terms of  and ? 

x
y z

U

X

W

YZ

V

x°y°z°

A B Cx = y − z x = 180 − y − z x = y −
z
2

D Ex = y + z − 90 x =
y − z

2

Q31 : 2015_Q6

What is the value of  in this triangle?x

A 45 B 50 C 55 D 60 E 65

x°

110°

120°
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Q32 : 2016_Q14
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Q33 : 2017_Q11

Seven squares are drawn on the sides of a heptagon so that they are
outside the heptagon, as shown in the diagram. 
What is the sum of the seven marked angles? 
A B C D E315° 360° 420° 450° 630°

Q34 : 2017_Q19

The diagram shows a regular hexagon , a square 
and an equilateral triangle .

PQRSTU PUWX
UVW

What is the angle  ? TVU

A B C D E45° 42° 39° 36° 33°
P

Q

R

S
T

U

V

W

X

Q35 : 2017_Q3

What is the value of  ? x

A 43 B 47 C 53 D 57 E 67
303°

x°

Q36 : 2018_Q12

The diagram shows a quadrilateral  in which  and
 have the same length. Also  bisects , the ratio

of  to  is 2 : 3 and .

PQRS PQ
QR PR ∠SPQ

∠SPR ∠PRS ∠PSR = 110°
How large is angle ?PQR

A 124° B 120° C 110° D 90° E 28°
P

Q

R

S

110°
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Q37 : 2018_Q22

In the triangles  and , ,  and
.

PQR STU ∠RPQ = 2 × ∠UST ∠PRQ = 2 × ∠SUT

∠RQP =
1
5

× ∠UTS

How large is ?∠UTS
A 90° B 100° C 120° D 150° E more information needed

Q38 : 2018_Q25

In the diagram  and  are sides of a regular
-sided polygon, ,

 and .

PQ QR
n ∠SPQ = ∠SRQ = 80°
∠PTR = 70° PT = ST = RT
What is the value of ?n
A 15 B 18 C 20 D 24 E 30

P

Q

R

S T
70°

80°

80°

Q39 : 2018_Q3

The diagram shows an equilateral triangle, a square, and one diagonal
of the square.
What is the value of ?x
A 105 B 110 C 115 D 120 E 135

x°

3 Averages

Q40 : 2007_Q11

A station clock shows each digit by illuminating up to seven bars
in a display. For example, the displays for 1, 6, 4 and 9 are shown.
When all the digits from 0 to 9 are shown in turn, which bar is
used least?

 

A B C D E

Q41 : 2007_Q12

The six-member squad for the Ladybirds five-a-side team consists of a 2-spot ladybird, a
10-spot, a 14-spot, an 18-spot, a 24-spot and a pine ladybird (on the bench). The average
number of spots for members of the squad is 12. How many spots has the pine ladybird?

A 4 B 5 C 6 D 7 E 8
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