
1.
This arrangement of 24 matches forms 14 squares of various sizes.

Can you remove 6 matches to leave just 3 squares?

2.
These four Australian coins are positioned to form a square whose side,

measured centre to centre is 10 cm.

(a) How could you shift two of the coins to form a new square of side approximately
7 cm?
(b) Provide a more accurate figure for the side of the new square.
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3.
The diagram represents a maze, which in fact is a simple square spiral, the outside
dimensions of which are 98 m X 98 m. The walls forming the maze are 2 m thick
What distance is travelled in walking the exact centre of the path from the entrance
(arrow) to the centre (cross)?

4.
Five people attempted to guess the number of jelly beans in a jar.

Their guesses were (in increasing order) 41, 43, 45, 50 and 55. None
of those guesses was correct. One guess was only off by 2; the other
four guesses were off by 3, 5, 7 and 7.

How many jelly beans were in the jar?

5.



6.
(a) Calculate the surface area of this cube.

(b) How would you cut this cube into smaller cubes so

that the total surface area doubles?

7.
The evening entertainment in a one-week camping holiday (Sunday to Saturday)
was limited to Trivia questions. After a poor start on the 1st evening (Sunday), Jane
improved her score of questions correctly answered consistently by 11 each night.
After the 7th evening (Saturday) she had successfully answered 280 questions for
the week. What was her score on the first night (Sunday)?

8.

How would you physically cut a clock face into three sections, using the minimum
number of straight cuts, such that the sum of the numbers of each section is equal
to that of each of the other two sections?



9.

If in the 3 X 3 grid above:
* Each row must have the three colours red, green and blue in some order
* Each column must have the three colours red, green & blue in some order

How many DIFFERENT 3 X 3 grid patterns can be made following these two rules?
(You cannot create a new pattern by just rotating the grid.)

10.
After much study of human behaviour, a sociologist came to the conclusion that
there are only four kinds of people, based on broad personality types, which she
called A, B, C and D.

After further study, she realised that the situation was not as clear-cut as that;
there was considerable overlap between some groups.

Finally, she published these observations.

i. All A’s are B’s.
ii. Some B’s are C’s
iii. All C’s are D’s

IF her three observations are true, then which of the following six propositions
must also be true?

(a) Some A’s are D’s
(b) Some C’s are A’s
(c) All C’s are B’s
(d) Some D’s are B’s
(e) All D’s are A’s
(f) Some A’s are C’s

Answers on the next page.



Answers: (Worked solutions for each question follow these answers.)

1. (a)

2. (a)

(b) 7.07 cm

3. 761 m

4. 48

5.



6. (a) 600 cm3

(b) Divide the cube into 8 smaller cubes as shown

7. 7

8.

9. 3

10. Only proposition (d) (Some D’s are B’s) must logically follow.

--------

Worked solutions begin on the next page



SOLUTIONS:

1. See Answer above

2. (a) See Answer above
(b)

By Pythagoras, h2 = a2 + b2

h2 = 2a2

2a2 = 100

a2 = 50

a = √50 ~ 7.07

3. The total path from entrance to centre can be thought of as a series of
diminishing straight line paths from 1 to 15 as shown.

There are 8 East-West paths (odd numbers). The width of the East-West paths
can be calculated as

(98 m - total width of North-South walls) / (number of East-West paths)

= (98 - 18)/8

= 80/8 = 10 m

There are 7 North-South paths (even numbers); however, the “home” square
must be added as an additional North South path (No 16) that leads nowhere!
The width of the North-South paths can be calculated as

(98 m - total width of East-West walls) / (number of North-South paths)

= (98 - 18)/8

= 80/8 = 10 m

All paths are 10 m wide.

(Continued next page)



Path
calculation

Distance m98 Minus wall
Widths (m)

Minus path
widths (m)

1 98 - 2 - 5 91 m

2 98 - 4 - 10 84 m

3 98 - 4 - 10 84 m

4 98 - 6 - 20 72 m

5 98 - 6 - 20 72 m

6 98 - 8 - 30 60 m

7 98 - 8 - 30 60 m

8 98 - 10 - 40 48 m

9 98 - 10 - 40 48 m

10 98 - 12 - 50 36 m

11 98 - 12 - 50 36 m

12 98 - 14 - 60 24 m

13 98 - 14 - 60 24 m

14 98 - 16 -70 12 m

15 10 m

TOTAL 761 m



4. Since no guesses were repeated, the two guesses that were off by 7 were
probably at either extreme (41 and 55). The number which is 7 more than 41 and
7 less than 55 is 48.

Check: If the answer is 48, then 41 would be 7 off; 43 would be 5 off; 45
would be 3 off; 50 would be 2 off; and 55 would be 7 off. That tallies with the
information given.

5. See answer above

6. (a) See answer above
(b) Double the surface area would be 1,200 cm3. By cutting the original

cube into 8 equal smaller cubes, the total surface area is that of 8 X 6 faces
with dimensions of 5 X 5.

8 X 6 X 5 X 5 = 1,200

7. Let Jane’s score on the first night Sunday) be x questions correctly
answered.
Then Monday’s score is x + 11.
Tuesday’s score is x + 22
Wednesday’s score is x + 33
Thursday’s score is x + 44
Friday’s score is x + 55
Saturday’s score is x + 66

Total score is 280.

7x + 231 = 280

7x = 49

x = 7

8. See answer above. The sum of the numbers on the clock face is 78. After
separation, each group of numbers must add to 26. This is doable if the two
highest numbers (11 and 12) are combined with two lowest numbers (1 & 2) as
one of the three sections.

9. The only unique patterns that can be made are:

Other alternatives are just rotations of these.



10.
It may be useful to represent the three observations in the form of a Venn
diagram.

(a) Some A’s are D’s - NO (no overlap)

(b) Some C’s are A’s - NO (no overlap)

(c) All C’s are B’s - NO (some overlap, but region C would have to be entirely
within region B for it to be true.

(d) Some D’s are B’s - YES (some part of region D is inside region B)

(e) All D’s are A’s - NO (no overlap)

(f) Some A’s are C’s - NO (no overlap)


