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Instructions:

1.
2.

Do not open this booklet until told to do so by the invigilator.

This is a multiple choice test. Each question is followed by answers marked
A, B, C, D and E. Only one of these is correct.

Scoring rules:

3.1 Each correct answer is worth 3 marks in Part A, 5 marks in Part B
and 7 marks in Part C.

3.2 There is no penalty for an incorrect answer or any unanswered ques-
tions.

You must use an HB pencil. Rough paper, ruler and rubber are permitted.
Calculators and geometry instruments are not permitted.

Diagrams are not necessarily drawn to scale.
Give your answers on the sheet provided.

When the invigilator gives the signal, start attempting the problems. You
will have 120 minutes working time for the question paper.

DO NOT TURN THE PAGE OVER UNTIL YOU ARE TOLD TO DO

SO.
KEER DIE BOEKIE OM VIR AFRIKAANS
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PRACTICE EXAMPLES

1. If 3x — 15 =0, then x is equal to
(A) 2 (B) 3 (C) 4 (D)5 (E) 6.

2. The circumference of a circle with radius 2 is
(A) 7 (B) 27 (C) 4w (D) 67 (E) 8.

3. The sum of the smallest and the largest of the numbers
0,5129; 0,9; 0,89; and 0,289
is

(A) 1,189 (B) 0,8019 (C) 1,428 (D) 1,179 (E) 1,4129.

DO NOT TURN THE PAGE UNTIL YOU ARE TOLD
TO DO SO.



PART A: 3 marks each

Successive discounts of 10% and 20% are equivalent to a single discount of
(A) 30% (B) 15% (C) 72% (D) 28% (E) None of these.

m and n are integers with m > n. The number of integers between (but not
including) m and n, is

(A)ym—n B)ym—n—-1 (C)m-—-n+1 (D) m+n (Eym+n-—1

Recall that 1 litre is 1 000 cubic centimetres.
A hosepipe is 20m long with an inside diameter of 15mm. The amount of water (in
litres) that it takes to fill the hosepipe is closest to

(A) 0,45 (B) 3,5 (C) 4,5 (D) 35 (E) 45

The perimeter of a square is four times the perimeter of another square. What is
the ratio of their areas?

(A) 2:1 (B) 4:1 (C) 8:1 (D) 16:1 (E) 64:1
If n is a natural number then we define n! to be the product n x (n —1) x (n —2) x

---x 2 x 1. For example 4! =4 x 3 x 2 x 1 =24. If 6! = a! x b! where a > 1 and
b> 1, then a+bis

(A) 8 (B) 7 (C) 6 (D) 5 (E) 4
How many black tiles will be required to build the 15th figure in the given pattern?

(A) 403 (B) 365 (C) 481 (D) 421 (E) 225

For some strange
reason these patterns
are unfortunately not
displaying clearly in
PDF form. Apologies.


For some strange reason these patterns are unfortunately not displaying clearly in PDF form. Apologies.


Part B: 5 marks each

7. ABCD is a rectangle. The area of the shaded rect- A B
angle is
6
D 5 8 C
(A) 10 (B) 14 (C) 15 (D) 16 (E) 18
8. Let p be a solution of the equation 2% — 2 = 0. Then the value of (p —1)(p'? + p'® +
.. + p41) iS
(A) 124 (B) 144 (C) 192 (D) 212 (E) 252

9. If m and n are natural numbers such that \/7 + /48 = /m + /n then m? + n?

equals
(A) 25 (B) 37 (C) 29 (D) 40 (E) 41
10. Tn AABC, AY = AZ, BZ = BX and CX = A

CY. The length of BC is a, that of C'A is b and
BA is c. The length of AY is Z %

B X C
(A) fa+c—b) (B) 3(a+b—c) (C) :(b+c—a) (D) $(2b+a—c¢)
(E) 1(2b+c—a)

11. ABCDEFGH is a regular octagon (an 8-sided figure). The angle HBC'is

(A) 11257 (B) 108° (C) 90° (D) 105° (E) 971°
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12.

13.

14.

15.

16.

17.

The dodecahedron illustrated is a regular solid with 12
faces, each of which is a regular pentagon (5-sided figure).
The faces are joined along edges and meet at vertices. For
this solid the number of vertices plus the number of edges is

Agnes said ‘Billy always speaks the truth’.
Billy said ‘Agnes is lying’.

Charlotte said ‘Agnes and Billy are both lying’.
Who is speaking the truth?

(A) Only Agnes (B) Only Billy (C) Only Charlotte
(D) Both Billy and Charlotte (E) None of them.

The number of pairs of integers (z; y) that are solutions to the equation 6z + 15y =
85 is

(A) O (B) 1 (C) 2 (D) 3 (E) More than 3.
Part C: 7 marks each

ABCD is a trapezium with AD parallel to BC. The diagonals AC and BD
intersect at O. If the area of triangle AOD is z, and the area of triangle BOC is y
then the area of the trapezium is

(A) 2(z +y) (B) 4,/Ty (C) %’; (D) (Vz + /y)? (E) None of these.
Ifs=14+7+5+7+ - then 14+ 5+ 5 + 5+ equals
s (B) 35 (C) s—1 (D) s—1 (E) Cannot be determined

f is a function for which f(1) =1 and f(n) = n+ f(n—1) for each natural number
n > 2. The value of f(19) is

(A) 171 (B) 190 (C) 210 (D) 241 (E) 255



18.

19.

The houses and trees in the diagram are all in a straight line. In each of the six
houses lives a child. At which tree should the children meet so that the sum of the
distances they walk to that tree is a minimum?

4l ﬁ?{?ﬁ R ala

(A) A (B) B (C)C (D) D (E) Impossible to determine.

The tune ‘T'winkle, Twinkle Little Star’ has 7 notes in its first line, CCGGAAG.
All notes are held the same length of time. If the notes are rearranged at random,
how many different melodies can be composed?

9] B | I { )
71 1 ! ! i
J I
(A) 5040 (B) 210 (C) 105 (D) 72 (E) 12

20. P(z)is a polynomial of degree 1998 such that P(k) = ; for k = 1,2,...,1999. The

value of P(2 000) is

(A) 155 (B) 555 (©) 2000 (D) 555 (E) 15w
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SOLUTIONS

0 8 _72_, 0B
100 © 100 ~— 100 100°

Therefore equivalent to a 28% discount.

2. The number of integersism —1—n=m —n — 1.

3. The radius of the hosepipe is 7,5mm = 0,75cm, and the length is 20m = 2000cm. It follows that the
volume of water in the hosepipe is 7 (0, 75) x 2000cm®. This is approximately 22 x L x £ x 2000 =
3520cm?®, which is about 3,5 litres.

4. A square with side length 1 has perimeter 4. A square with perimeter 4 x 4 = 16 has side length 4.
The ratio of their areas is 42 : 1 which is 16:1.

5. 6! =6x5x4x3%x2x1. 5is prime, so one of a or b has to be 5. Then 6! = 6x (5!) = (3x2x1) x(5!).
So a and b are 3 and 5, and a + b = 8.

6. The 15th odd number is 29, and the 15th figure has a total of 292 small squares. But each figure
contains one more black square than white squares. Therefore the number of black squares is
1(29% +1) = 421.

7. 'Triangles ABC and CED are similar. By Phythagoras’ theorem E D
CD = 10. Therefore AB = 4 and BC = 3. Hence FC =
10 — 4 = 6, and the area of BCFFE is 3 x 6 = 18.

8. Multiplying out (p — 1)(p'2 + p*® + --- + p*') we obtain p*? — p'2 = (p%)7 — (p%)2 = 27 — 22 =
128 —4 = 124.

9. Square both sides of the given equation: m+mn+2/mn = 7++/48 = 7+2+/12. Therefore m+n =7
and mn = 12. Clearly m = 3 and n = 4 will work and m? +n? = 9 + 16 = 25.

10. Let CX =CY =2, BX =BZ =y and AY = AZ = z. A
Then
y+z = ¢ (1)
z4z = b (2) Z Y
z+y = a (3)
We want to find z. By adding (1) and (2) we get 2z + (z +

g (1
y) = b+c. But z+y = a (by (3)). Therefore 2z = b+c—a.




11.

12.

13.

14.

15.

17.

The angle at A is %(8 x 180° — 360°) = 180° — 45° = 135°. But triangle B
AHB is isosceles. Therefore angle ABH is %(180°—135°) = 22%0. But
angle ABC'is also 135°, so that the angle H BC must be 135° — 22%0 =
1124°.

2

Each pentagon has 5 vertices, and there are 12 faces. But 3 faces meet at each vertex. Therefore
there must be (5 x 12) = 20 vertices. Three edges meet at each vertex. But that counts each
edge twice. Therefore there are £ (3 x 20) = 30 edges. The total is 20+30 = 50.

If C speaks the truth then both A and B are lying. But then B’s statement ‘Agnes is lying’ must
be false. Therefore A speaks the truth, which is a contradiction. Therefore C is lying. It follows
that either both A and B are speaking the truth or at most one of them is lying.

If A tells the truth then A’s statement ‘Billy always speaks the truth’ must be true. But that
contradicts B’s statement ‘Agnes is lying’. Therefore A is also lying. But A and B do not both lie.
Therefore B must speak the truth.

Note: A lies. Therefore B does not always speak the truth; B sometimes lies. Here B happens to
be telling the truth.

The equation can be written in the form
3(2z + 5y) = 85,

where 2z + 5y is an integer. Clearly 3 is a factor of the left hand side but not of the right hand
side. Therefore there can be no solutions.

Triangles ADO and CBO are similar. Therefore g—g = A D
é—g. But the areas of triangles with the same height a

are in the same ratio as the lengths of their bases.

So
DO Area ANAOD AO Area ANAOB

OB ~ AreaAAOB ~ OC  Area ABOC’ 0
Therefore (Area AAOB)? = zy, and Area AAOB is

V/Zy. Similarly Area ADOC is also /zy. (Or by

symmetry) Therefore the area of the trapezium is

z+2Vr/g+y = (Vo +/5)° BB N
+

.Lett=1+3 +3% +=143+z+--. Thens—t =5
Thereforet 18

=11+ +ga+-)=1s

f2) = 24+ f1)=2+1

f3) = 3+f2)=3+2+1

f4) = 44+ f(3)=4+3+2+1,etc.

f(19) = 19+18+--++2+1=1-19-(19+1) =190



18. If 2 children living in two different houses have to walk to any tree between their houses then the
sum of the distances that they walk is equal to the distance between their houses. If these same 2
children have to walk to any tree which is not between their houses then the sum of the distances
that they walk is greater than the distance between their houses. Therefore any tree between the
3rd and 4th house gives us the minimum value of the sum of the distances that the 6 children walk.
Here there is only one tree, D, between the 3rd and 4th house.

19. Imagine 7 boxes. We have to put one note into each box
in order to compose a melody. If all 7 notes were different
then we would be able to chose any of 7 notes for the first
box, one out of 6 notes for the second box, etc. It follows that we would be able to compose
7x6x5x4x3x3x 2 different melodies. But two of the notes are indistinguishable A’s. So
they can be interchanged without changing the melody. So we really only have half the number
of melodies. The same can be said of the two C’s. Finally there are three G’s. They can be
rearranged in 3 x 2 x 1 different ways without changing the melody. Therefore the total is

1] 2] o] 4] 5| 6] 7

TX6XxHx4x3x3x2

= 120.
2X2x3x%x2

20. Let us define a new polynomial Q(z) by writing Q(z) = zP(z) — 1. This polynomial has degree
1999 and Q(k) = kP(k) — 1 = 0 for the 1999 numbers k = 1,2,...,1998,1999. Therefore Q(z) =
Clx—1)(x—2)---(x —1998)(x — 1999), where C is a constant. We can find the value of C as
follows. By definition Q(0) = C'(=1)(=2) - - (—1998)(—1999) = —C1999!. Therefore C' = 1/1999!
and

1
~1999!

Finally put x = 2000 and obtain

Q(x)

(z—=1)(z—2)---(z—1998)(z — 1999) = zP(x) — 1.

1999
~1999!

= 2000P(2000) — 1,

and P(2000) = 1g55-



