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Junior Mathematical Challenge 2005

1. The value of 1000 — 100 + 10 — 1 is:
A 111 B 900 C 909 D 990 E 999

0541 &%) ©UKMT

1. C 1000 - 100 + 10 = 1 = (1000 — 100) + (10 = 1) = 900 + 9 = 909.
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2. The diagram shows a pattern made from matchsticks stuck to a piece
of card. What is the smallest number of matchsticks that need to be —
added so that the resulting pattern has a line of symmetry?

A0 B 1 C 2 D3 E 4

0542 @ ©UKMT

2. B The original figure does not have a line of symmetry, so at least one
match must be added. The figure shown, which is created by adding —
one extra match, does have a line of symmetry, so the smallest
number of matches that need to be added is one.

A a

3. Gollum eats fish on alternate days. How often does he eat fish on a Monday?

A Twiceaday B Onceaweek C Oncea fortnight D Once a month E Once a year

0543 @ ©UKMT
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3. C Asthe number of days in a week is odd, Gollum will eat fish on alternate
Mondays.

a @

4. If youlooked in a mirror at an accurate clock at 1:30 pm, which of the following would you
see?

0544 @ ©UKMT

4. E Reflected in the mirror, the hands of the clock would have the same appearance
at 1.30pm as they would normally have at 10.30pm.
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5. Which of the following numbers is nor the difference between two of the others?

Al B 7 CcC6 D5 E 2

0545 @ ©UKMT

S. B As the numbers are all positive, the largest number cannot be the difference

between two of the others. Checking all the other options: 1 =7-6; 6=7-1;
5=7-2,2=7-5.

a a

6. Jonny’s rat is a slow learner! Every time it goes through this Start —p
maze, it visits every square at least once. What is the

smallest possible number of squares it visits more than once |
when it goes through the maze?

A0 B 1 C2 D3 E 4 —» End

0546 @ ©UKMT
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6. D The diagram shows the squares which Jonny’s rat must g, —p >
visit more than once when it goes through the maze. l

~—» End

A a

7. The lightest seeds in the world are probably those of the Creeping Lady's-tresses Orchid,
500 000 of which would weigh 1 gram. How many millions of these seeds weigh 1 kilogram?

A2 B 200 C 500 D 5000 E 1000 000

0547 @ ©UKMT

7. C Since one gram is the weight of half a million seeds, 1000 grams (i.e. one
kilogram) is the weight of 500 million seeds.
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8. Peg has six times as much chocolate as Reg. Meg has twice as much chocolate as Reg. Peg
has how many times as much chocolate as Meg?

A Three times as much B Four times as much C Eight times as much
D Ten times as much E Twelve times as much

0548 @ ©UKMT

8. A Let Reg have x grams of chocolate. Then the ratio of Peg's amount of chocolate
to Meg's is 6x : 2x, thatis 3 : 1.

a a

Beatrix takes a sheet of paper (shown on the far
left), folds the sheet in half 4 times and punches a
hole all the way through the folded sheet, as shown
on the near left. She then unfolds the sheet. How
n many holes are there now in the unfolded sheet?

A4 B 6 C 8 D12 E 16

0549 @ ©UKMT
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9. E If the sheet of paper had been folded in half once then there would have been
two holes in the unfolded sheet. Each additional fold doubles the eventual
number of holes in the unfolded sheet so after four folds there will be sixteen
holes.

A a

10. On Monday last week Dilly started to learn the Tlingit language. Every day she learnt five
new words, but when she woke every morning she had forgotten two of the words learnt the
day before. When did Dilly first achieve her target of learning fourteen words?

A Friday B Monday C Saturday D Thursday E Wednesday

0550 @ ©UKMT

10. D When Tilly woke on Thursday morning, she had learned fifteen new words, but
had forgotten six of these, so she knew nine words. On Thursday, she learned
five new words, so this was the first day on which she reached her target of
fourteen words.
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11. Which one of the sectors in the pie chart represents the mode? A

A B C D E 40
61° B

0551 @ ©UKMT

11. A The mode is the category which contains more than any of the others, so is
represented by the largest sector in a pie chart.

a a

12. Which one of these calculations is incorrect?
Adx5+67=45+6x17 B 3x7+48 =37+4x8 C 6x3+85=63+8x5
D 2x5+69=25+6x9 E 9x6+73=906+7x3

0552 @ ©UKMT
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12. E Remembering that, in the absence of brackets, multiplication is performed
before addition, we see that 9 x 6 + 73 = 54 + 73 = 127, whereas
96 +7x3=96+21=117. Itis left as an exercise for the reader to check that
the other four calculations are correct.

a

13. The diagram shows two equal squares. :‘3'

What is the value of x? scale

Al40 B 145 C 150 D 155 E 160

0553 @ ©UKMT

13. A As the squares are equal, the triangle in the figure is isosceles. So its angles are
70°,70° and 40°. Hence x = 360 — (40 + 90 + 90) = 140.
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14. If the following fractions are arranged in increasing order of size, which one is in the middle?
1 2 3 4 5

0554 @ ©UKMT

14. D The fractions could be placed in order by writing them all with a common
denominator of 630, or by writing them as decimal fractions. However, as they
are all close in value to 1, we may consider the value of each fraction minus 1.
These are, respectively, 0, +%, +&, +{ and +7. So, when they are placed in
increasing order of size, the fractions are %, 3, 4, 2 and .

A a

15. There are six different three-digit numbers, each of which contains all the digits 1, 3 and 5.
How many of these three-digit numbers are prime?

A0 B 1 C 2 D3 E 4

0555 @ ©UKMT
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15. A The sum of the digits of each of the six numbers is 9. This means that they are
all multiples of 9, so none of them is prime.

A a

16. ‘Saturn’ chocolate bars are packed either in boxes of 5 or boxes of 12. What is the smallest
number of full boxes required to pack exactly 2005 *Saturn’ bars?

A 118 B 167 C 168 D 170 E 401

0556 @ ©UKMT

16. D 2005 + 12 = 167 remainder 1 so if 167 of the larger boxes are used, one bar
will remain. If 166 of the larger boxes are used, 13 bars will remain and these
cannot fill a whole number of smaller boxes. However, if 165 larger boxes are
used, the 25 remaining bars will fill 5 smaller boxes. Using fewer than 165
larger boxes will increase the total number of boxes required since
proportionately more of the smaller boxes would be needed, so the required
number of boxes is 165 + 5.
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17. The figure shows rectangle PRSU and line QT , which divides P Q R
the rectangle into two squares. How many right-angled
triangles can be drawn using any three of the points
P,Q.R, S, T, U as corners?

A 8 B 9 Cl10 D12 E 14

0557 @ ©UKMT

17. E There are two right-angled triangles which have their right angle at P: triangles
UPQ and UPR. Similarly, there are two right-angled triangles in each case
which have their right angle at R, S and U. There are three right-angled triangles
which have their right angle at Q: triangles POQT, RQT and U QS. Similarly,
there are three right-angled triangles which have their right angle at 7', making
14 in all.

A a

18. In the subtraction sum on the right a, b and ¢ are digits, and a is less b a
than b. What is the value of ¢? — ab
A3 B 4 CcCS5 D 6 E anumber greater than 6 c6

0558 @ ©UKMT
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18. A The subtraction shows the number 10a + b subtracted from the number
10b + a. Their difference is 95 — 9a. So 9 (b — a)has unit digit 6 and must
therefore have value 36 since this is the only two-digit multiple of 9 which ends
in 6. So cis 3. Note that the values of @ and b are not unique.
Provided that b — a s 4, the difference of the two numbers will be 36, for
example 51 — 15 = 36;62 — 26 = 36;73 — 37 = 36etc.

a a

19. Two identical rectangular cards are glued together as shown to form an
'L' shape. The perimeter of this 'L’ shape is 40 cm. What is the ratio of
the lengths of the sides of one of the original cards?

Al2 B1l4 C 15 D25 E moreinformation required

0559 @ ©UKMT

19. E Let the length and breadth of one of the original cards be / and b respectively.
Then the lengths of the six sides of the ‘L’ shape (moving clockwise from the
bottom left-hand corner) are I, b, | — b, | — b, b, | respectively. So
2l + 2b + 2(l = b) = 40, thatis 4/ = 40. We may deduce, therefore, that /
is 10, but there is insufficient information for us to find the ratio b : /.
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20_ HOW many Of the Statenlents ln the bOX are None Of these statements is true_
true?

Exactly one of these statements is true.
Exactly two of these statements are true.

A0 B 1 C D3 E 4 All of these statements are true.

o

0560 @ ©UKMT

20. B At most one of the statements is true (as they are mutually contradictory).
Indeed, the second statement is true and there is exactly one true statement.

a a

21. If the square is completed with the letters A, B, C, D and E so that no
row, column or either of the two main diagonal lines contains the same * A
letter more than once, which letter should replace the asterisk? B
A B C D E Dl [C
E

0561 @ ©UKMT
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21. D The square labelled A, is in the same row as C and D,
the same column as E and the same diagonal as B. So

it must be A. The square labelled E, is the next to be - A
filled in as itis in the same row as A, Cand D and in B
the same diagonal as B. The square labelled B3 now D|E:|C |A|B;

completes the fourth row. The bottom left-hand corner As Ds|E [cs
square must now be A. This is because one of the three -
remaining squares in the diagonal which runs from bottom left to top right must
be A, but the A at the end of row 2 means that A cannot be in either of the last
two squares of this diagonal.

The squares Ds and Cs may now be filled in. We now see that the square
marked * is in the same diagonal as A, B and C and in the same column as E, so
it must be D. It is left as an exercise for the reader to complete the grid.

A a

22. Inacertain code, A= 1, B =2, C =3 etc. Words are encoded by multiplying together the
values of their letters, so the code for SQUARE is 19x 17 x 21 x 1 x 18 x 5 =610 470.
Similarly, the code for RECTANGLE is 31 752 000. What is the code for TRIANGLE?

A 2116 800 B 2721 600 C 19051200 D 25401600 E 52920000

0562 @ ©UKMT

22. C The letters used in TRIANGLE are the same as those used in RECTANGLE,
except that C and E have been replaced by 1. So the code for TRIANGLE is
9 x 31752000 + (3 x 5), thatis 19 051 200.
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23. In the diagram, triangle XY Z is isosceles, with Y
XY = XZ. What is the value of 7 in terms of p and g? P
Aip-9 B ip+q Cp-gq X
Dp+g E Impossible to determine ﬁ
S

0563 @ ©UKMT

23. B AsXY = XZ ZX7ZY = ZXYZ, so Y W
ZYZW = r° — g°. In atriangle, an exterior p
angle is equal to the sum of the two interior @’ X
opposite angles. Applying this theorem to
triangle ZYW: s
LIWX = LYZW + ZZYW  thatis Z

p=(r-qg)+r. So2r =p+q.
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24. Jack dances clockwise around the Maypole, making one
revolution every five seconds. Starting from a point
diametrically opposite Jack’s starting point, Jill dances
anticlockwise, making one revolution every six seconds. Jill

How many times do they pass each other in the first minute?

A 1l B 15 cC22 D30 E 60

0564 @ ©UKMT

24. C AsJack makes one revolution every five seconds, and Jill one revolution every
six seconds, on average they turn through angles of 72° and 60° respectively
every second. So, as they are travelling in opposite directions, Jill turns, on
average, through an angle of 132° per second relative to Jack. In one minute,
therefore, she will turn through an angle of 60 x 132° that is 22 complete
revolutions, relative to Jack. So they will pass each other 22 times in the first
minute.
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25. The diagram shows a unit cube coloured blue. Additional blue unit
cubes are glued face-to-face to each of its six faces to form a three-
dimensional *“‘cross”. If unit cubes coloured yellow are now glued
face-to-face to all the spare faces of this cross, how many yellow unit
cubes are required?

A6 B18 C24 D3 E 36

0565 @ ©UKMT

25. B Imagine the cross to consist of three horizontal layers: the first layer contains
only the cube which was glued to the top face of the original cube. The second
layer contains the original cube plus four additional cubes glued to the side faces
of that cube. The third layer contains only the cube which was glued to the
bottom face of the original cube. When yellow cubes are now added, one cube
will be glued to the top face of the blue cube on the top layer and four to its side
faces. Eight yellow cubes will be glued to the blue cubes in the second layer and
the single blue cube in the third layer will have five yellow cubes glued to it: one
to its bottom face and four to its side faces. So, overall, 18 yellow cubes are
required.
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