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1. What is the value of 9002 —2009?
A 9336 B 6993 C 6339

0941 479

D 3996

E 3669

©UKMT

1. B 9002 - 2002 = 7000 so 9002 — 2009 = 7000 — 7 = 6993.
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2. How many of the six faces of a die (shown below) have fewer than three lines of symmetry?

. . e 0 > e g
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. N P . e .

A2 B 3 C 4 D5 E 6

0942 @ ©UKMT

2. B Eachoffaces 1,4 and 5 has four axes of symmetry, whilst each of faces 2, 3 and
6 has two axes of symmetry only.

o i

3. Which of the following is correct?

A0x9+9x0=29 B 1x8+8x1=18 C 2x7+7x2=27
D3x6+6x3=236 E 4x5+5x4=45

0943 @ ©UKMT
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3. D The values of the left-hand sides of the expressions are 0, 16, 28, 36 and 40
respectively.

A A

4. Which of the following points is nor at a distance of 1 unit from the origin?
A (0,1 B (1.0) C (0,-1) D (-1, 0) E (I, 1

0944 @ ©UKMT

4. E Eachof points A, B, C and Dis 1 unit from the origin, but the point (1, 1) is ata
distance V2 units from the origin.
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5. Which of the following numbers is divisible by 7?
A 111 B 1111 C 11111 D 111111 E 1111111

0945 @ ©UKMT

S. D The problem may be solved by dividing each of the alternatives in turn by 7, but
the prime factorisation of 1001, i.e. 1001 = 7 x 11 x 13, leads to the
conclusion that 111 111, whichis 111 x 1001, is a multiple of 7.

A a

6. Each square in the figure is 1 unit by 1 unit. What is the area of M

triangle ABM (in square units)? m
A4 B45 C5 D55 EG6

0946 @ ©UKMT
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6. B Triangle ABM has base 3 units and height 3 units, so its area is 4 x 3 x 3 units?,
that is 44 units>.

A a

7. How many minutes are there from 11:11 until 23:23 on the same day?

A 12 B 720 C 732 D 1212 E 7212

0947 @ ©UKMT

7. C The time difference is 12 hours and 12 minutes, that is 732 minutes.
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8. The figure on the right shows an arrangement of ten square tiles. A E
Which labelled tile could be removed, but still leave the length of
the perimeter unchanged? C D

A B C D E B

0948 @ ©UKMT

8. E Removingtile A or tile B or tile D has the effect of reducing the perimeter by a
distance equal to twice the side of one tile, whilst removing tile C increases the
perimeter by that same distance. Removing tile E, however, leaves the length of
the perimeter unchanged.

A a

9. How many different digits appear when ?—l is written as a recurring decimal?

A2 B3 C 4 D5 E 6

0949 @ ©UKMT
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9. A # =17 = 1.818I18I...,s0 only two different digits appear.

A a

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

A105 B 120 C 135 D 150 E 165

0950 @ ©UKMT

10. B The triangle in the centre of the diagram is equilateral since each of its sides is
equal in length to the side of one of the squares. The sum of the angles at a point
is 360°,sox = 360 — (90 + 90 + 60) = 120.
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11. Inasequence of numbers, each term after the first three terms is the sum of the previous three
terms. The first three terms are -3, 0, 2. Which is the first term to exceed 100?

A 1l1th term B 12th term C 13th term D 14th term E 15th term

0951 @ ©UKMT

11. C The first thirteen terms of the sequence are -3,0,2,-1,1,2,2,5,9, 16, 30, 55,
101, ....

s @

12. Gillis 21 this year. At the famous visit to the clinic in 1988, her weight was calculated to be

5kg, but she now weighs 50kg. What has been the percentage increase in Gill's weight from
1988 to 2009?

A 900% B 1000% C 5000% D 9000% E 10 000%

0952 @ ©UKMT
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12. A The increase in Gill's weight is 45 kg, which is 9 times her weight in 1988.
So the percentage increase in weight is 900%.

(The problem refers to Q14 in the very first Schools Mathematical Challenge -
the forerunner of the current Junior and Intermediate Mathematical Challenges
—in 1988. This was * Weighing the baby at the clinic was a problem. The baby
would not keep still and caused the scales to wobble. So I held the baby and
stood on the scales while the nurse read off 718 kg. Then the nurse held the baby
while I read off 69 kg. Finally I held the nurse while the baby read off 137 kg.
What is the combined weight of all three (in kg)?

A 142B 147 C 206 D 215 E 284.%)

a A

13. The sum of ten consecutive integers is 5. What is the largest of these integers?

A2 B 3 C 4 D5 E more information needed

0953 @ ©UKMT

13. D Letthe ten consecutive integersbe x — 4, x — 3, x — 2, x — L, x,x + 1,
X+ 2,x+ 3,x + 4and x + 5respectively. The sum of these is 10x + 5so
10x + 5 = 5,thatisx = 0. Hence the largest of the integers is 5.

90f18 13/11/2018, 09:57



Junior Mathematical Challenge 2009 http://www.ukmt-resources.org.uk/JMC09.html

A a

14. Karen was given a mark of 72 for Mayhematics. Her average mark for Mayhematics and
Mathemagics was 78. What was her mark for Mathemagics?

A 66 B 75 C 78 D 82 E 84

0954 @ ©UKMT

14. E The sum of Karen's two marks was 78 x 2, that is 156. So her mark for
Mathemagics was 156 — 72, that is 84.

A a

15. In Matt’s pocket there are 8 watermelon jellybeans, 4 vanilla jellybeans and 4 butter popcorn
jellybeans. What is the smallest number of jellybeans he must take out of his pocket to be
certain that he takes at least one of each flavour?

A3 B 4 C 8 D9 E 13

0955 @ ©UKMT
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15. E If Matt takes 12 jellybeans then he will have taken at least one of each flavour
unless he takes all 8 watermelon jellybeans and either all 4 vanilla jellybeans or
all 4 butter popcorn jellybeans. In this case the 4 remaining jellybeans will all be
of the flavour he has yet to take, so taking one more jellybean ensures that he
will have taken at least one of each flavour.

A a

16. The kettle in Keith’s kitchen is 80% full. After 20% of the water in it has been poured out,
there are 1152 ml of water left. What volume of water does Keith’s kitchen kettle hold when
it is full?

A 1400 ml B 1600 ml C 1700 ml D 1800 ml E 2000 ml

0956 @ ©UKMT

16. D 20% of the 80% is 16% of the kettle's capacity. Therefore the volume of water left
in the kettle after Keith has poured out 20% of the original amount is 64% of the

2
x 100 ml, that is 1800 ml.

kettle's capacity. So when full, the kettle holds
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A a

17. The tiling pattern shown uses two sizes of square, with sides of
length 1 and 4. A very large number of these squares is used to tile
an enormous floor in this pattern. Which of the following is closest
to the ratio of the number of grey tiles on the floor to the number of
white tiles?

A 1:1 B43 C 32 D21 E 41

0957 @ ©UKMT

17. A The tiling pattern may be considered to be a tessellation by
the shape shown, so the required ratio is 1:1.

A A

18. Six friends are having dinner together in their local restaurant. The first eats there every day, the
second eats there every other day, the third eats there every third day, the fourth eats there every
fourth day, the fifth eats there every fifth day and the sixth eats there every sixth day. They agree
to have a party the next time they all eat together there. In how many days' time is the party?

A 30 days B 60 days C 90 days D 120 days E 360 days

0958 @ ©UKMT
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18. B The lowest common multiple of 2, 3,4, 5 and 6 is required. Of these numbers, 2,
3 and 5 are prime whilst4 = 2%and 6 = 2 x 3. So their lowest common
multiple is 2% x 3 x 5, that is 60.

A a

19. The diagram on the right shows a rhombus FGHI and F, G
an isosceles triangle FGJ in which GF = GJ. Angle
FJI = 111°.
What is the size of angle JFI ? A
J Not
A27° B 29° C 31° D33 E 34 B
I no S

0959 @ ©UKMT

19. A Adjacent angles on a straight line add up to 180°,
so ZGJF = 180° - 111° = 69°. In triangle FGJ,
GJ = GF so ZGFJ = ZGJF. Therefore
ZFGJ =(180—-2 x 69)°= 42°. As FGHI is a
rhombus, FG = FI and therefore
ZGIF = ZFGI = 42° Finally, from triangle FJI,
ZJFI = (180 — 111 — 42)° = 27°.
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20. In the diagram on the right, the number in each box is obtained by
adding the numbers in the two boxes immediately underneath.

What is the value of x?

A 300 B 320

C 340 | | % | |
D 360 E more information needed

0960

20. D Let the numbers in the boxes be as shown in the diagram.
12 + a;d = b+78 = 168 —a.
102 + a;f =90 +d =258 —a.
Sox = e+f =102 +a + 258 — a = 360. | I

Thenb = 90 - a; ¢
Also,e = 90 + ¢

a

http://www.ukmt-resources.org.uk/JMC09.html
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21. Arectangular sheet of paper is divided into two pieces by a single straight cut. One of the
pieces is then further divided into two, also by a single straight cut.

Which of the following could nor be the total number of edges of the resulting three pieces?

A9 B 10

0961

14 of 18

C 11 D 12 E 13
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E The diagrams below show how the total number of edges of the resulting three
pieces may be 9, 10, 11 or 12. However, 12 is the maximum value of the total
number of edges since the original number of edges is four and any subsequent
cut adds a maximum of four edges (by dividing two existing edges and adding
the new ‘cuts’).

[HRHNE O OEOS
N | I N I\II 12: > e DD

11:

A a

22.

0962

22

Starting at the square containing the 2, you are allowed to move from
one square to the next either across a common edge, or diagonally
through a common corner. How many different routes are there
passing through exactly two squares containing a 0 and ending in one
of the squares containing a 9?

AT B 13 C15 D25 E 32

o

O o |2

O O o (@
O O | |©
O |O |© |©

@ ©UKMT

D In order to reach a 9 in three steps, the first

zero must be one of the three adjacent to the 1 =1
2 and the second zero must be one of the five ] ] 2 {3
adjacent to a 9. The table shows the number 2 2 1 3
of such routes to that point. 4 |5 3 11

So the total number of different routes is 25.
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23. The currency used on the planet Zog consists of bank notes of a fixed size differing only in
colour. Three green notes and eight blue notes are worth 46 zogs; eight green notes and three
blue notes are worth 31 zogs. How many zogs are two green notes and three blue notes worth?

A 13 zogs B 16 zogs C 19 zogs D 25 zogs E 27 zogs

0963 @ ©UKMT

23. C Let the value of a green note and the value of a blue note be g zogs and b zogs
respectively. Then 3g + 8b = 46 and 8¢ + 3b = 31. Adding these two
equations gives 11g + 11b = 77,sob + g = 7.
Therefore 3g + 3b = 21. Subtracting this equation from the original equations in
turn gives 5h = 25 and 5g = 10respectively. Sob =5, ¢g=2and 2¢g + 3b = 19.

A a

24. The parallelogram WXYZ shown in the diagram W X
on the right has been divided into nine smaller / / 4 / /
parallelograms. The perimeters, in centimetres,
of four of the smaller parallelograms are shown. / 11 / / 5 /
The perimeter of WXYZ is 21 cm.

What is the perimeter of the shaded / 8
parallelogram? 7 Y
A 5cm B 6cm C 7cm D 8cm E 9cm

0964 @ ©UKMT
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24. C Letthelengthsa,b,c,d,e,f be as shown in the W___ ¢ b X
diagram. Then the sum of the perimeters of the / /4 / Iz
four labelled parallelograms is / 1 / / 5 /
2@+e)+2b+d)+2(b+f)+2(c +e)

=2@+b+c+d+e+f)+2(0b+ e / /8/ /f
= perimeter of WXYZ + perimeter of shaded
parallelogram.

So the perimeter of the shaded parallelogram is ((11 + 8 + 4 + 5)— 21) cm=7 cm.

i) o

25. In Miss Quaffley’s class, one third of the pupils bring a teddy bear to school. Last term, each
boy took 12 books out of the library, each girl took 17 books and each teddy bear took 9
books. In total, 305 books were taken out. How many girls are there in Miss Quaffley’s class?

A4 B 7 C 10 D 13 E 16

0965 & ©UKMT
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25. B Let the number of boys in Miss Quaffley's class be b and the number of girls be
g. Then the number of teddy bears is +(b + g). Also, in total, the boys took out
12b library books last term and the girls took out 17g books. The total number of
books taken out by the bears was 9 x 4(b + g)thatis 3(b + g).

So 12b + 17g +3(b + g) = 305, that is 15b + 20g = 305, thatis 3b +4g = 61.
Clearly, b and g are positive integers. The positive integer solutions of the
equation3b+4g==6lareb = 3,¢g = 13;b=T7,g = 10;b = 11, g = 7,
b=15g=4b = 19,¢g = 1.

However, there is one further condition: the number of teddy bears, that is

4(b + g), is also a positive integer and of the five pairs of solutions above, this
condition is satisfied only by b = 11, g = 7.

Check: the 11 boys take out 132 books, the 7 girls take out 119 books and the 6
teddy bears take out 54 books, giving a total of 305 books.

(The equation 3b + 4g = 61 in which b and g both represent positive integers is
an example of a Diophantine equation.)
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