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INSTRUCTIONS

e Before you start, make sure that your details are filled in accurately.

e Do not open this booklet until you are told to do so.

e This examination paper consists of 30 multiple choice questions. Each question is
followed by answers marked A, B, C, D and E. Only one of them is correct.

e The final answers must be entered in the correct box on the ANSWER SHEET which
is supplied separately.

e Each correct answer is worth:

4 marks in Part 1 (Questions from 1 to 10)
5 marks in Part 2 (Questions from 11 to 20)
6 marks in Part 3 (Questions from 21 to 30)

e There is a penalty, -1 mark, for every incorrect answer.

e Exam duration is 75 minutes and no extra time will be given.

e Calculators and geometric instruments are NOT permitted.
e Diagrams are NOT necessarily drawn to scale.

e Rough paper, pen, pencil, and an eraser are permitted.

e Start when the invigilator tells you to do so. Good luck! !;
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PART -1 “e{e-'\ 4 marks each
1. 1,4,10, 22, 46, ... What is the next number in the sequence?
A) 94 B) 70 C) 84 D) 58 E) 92

Differences between each following the term has a pattern and grows as 3, 6, 12, and 24 .
So the next difference will be 24 x2 which is 48. So the next term after 46 is 46+48=94 .

2. Which of the following has the smallest value?

1 1 1
A) — B) 11% C) = D) — E) 05
T ) 119 )5 ) 2 )
Let's make all denominators same to see the answer easily;
pyL_10 B 1106 1L ol ® oy L_5 £) 05-L1- 50
10 100 100 5 100 20 100 2 100

3. Adam has a sister whose name starts with a vowel. What is the probability that her name
starts with an A as well?

1 1 1 1
A) — B) 100% c): D) = E) =
) 26 ) ? )3 )% )3

There are 5 vowels in the alphabet. His sister’'s name can start with one of these vowels where A
is just one of possible options out of 5.

4. Which one is the correct order of four operation signs in the equation below?

5 ]2 Jao (5] |3) =30

A) +x+— B) — x =+ (6} S - D) x =+ — E) x — =+

Let's try and see; 5x|2[+]40[+](5[-]3) =10+ 40+2=10+20=30 BODMAS is impostant!
In this question, we first sort out Brackets and do Multiplication then Division and finally Addition.

5. Alice has many banknotes of R10, R20, R50, R100 and R200.
What amount can she NOT obtain by adding any 3 of the banknotes?

A) R50 B) R80 C) R300 D) R450 E) R180
Alice must be so rich © Let’s try to get all these amounts using exactly 3 banknotes;

A) R50 =20+20+10

B) R80 =50+20+10

C) R300 = 100+100+100

D) R450 = 200+200+50

E) R180 = 100+50+20+10 which needs 4 banknotes.




6. Which one of the following numbers has only one prime factor?

A) 10 B) 12 C) 16 D) 30 E) 15
Let’s factorize all these numbers;

A)10=1;2;5;10 which has 2 prime factors.

B)12=1;2;3; 4, 6; 12 which has 2 prime factors.

C)16=1;2;4;8;16 which has ONLY ONE prime factor.
D)30=1;2;3;5;6;10; 15; 30 which has 3 prime factors.

E)15=1;3;5;15 which has 2 prime factors.

7. If the average of a and b is the decimal number in the form “a,b” then the value of “a,b“is...

A) 2,5 B) 3,5 C)4,5 D) 5,5 E) 6,5
Let’s see which option satisfies the required condition;
A) £=Z=3,5 whichisnot 2,5 B) E=§=4 which is not 3,5
2 2 2 2
c)2t2_%_45 whichis 4,5 D) 2>_9_5  whichisnot5,5
2 2 2 2
E) 545 11 55 whichisnot 6,5 /[
2 2 S
A
9
>
10-1x2 _n
6+2-1
A)3 B) 4 C)9 D) 6 E) 2
10-2

Use BODMAS and get the answer;

£
2

9. Given2®=2x2x2=8 and 2° =2x2x2x2x2=32. How many digits does 2" have?
A) 3 B) 4 C)5 D) 6 E)7

Let’s write the powers of 2;
2,4,8, 16, 32, 64, 128, 256, 512, 1024, 2048, 4096, 8192, 16abc, 32xyz, ...
We do not need the exact value of the 15" power but we can still see it is a 5 digit number.

10.? of R147 is ...

A) R84 B) R63 C) R80 D) R64 E) R42

One of the ways of getting this answer is; ;xl47 = 4X7147 = 4721 =4x21=84




PART -2 5 marks each

11. Which one can not be the unit digit of7x, if X is a whole number?

A)7 B)3 C)9 D)5 E)1

The units digits of powers of integers create certain patterns. Let’s write the powers of 7;

7, 49, 343, 2401, after this point the repetition starts. Since we ended up with a unit digit of 1 the

next term’s last digit will be 7 and then 9, then 3, then 1 and so on.
Units digits of powers of 7 goes as; 7,9, 3,1, 7,9, 3, 1, 7, ... which will never ever be 5.

12. If a is an odd number between 2 and 10, b is an even number between 15 and 33 then
the minimum value of b —a is...
A) 29 B) 5 C) 13 D) 23 E) 7

Fo the minimum value of the difference, we need;
the lowest possible value of b which is 16 and the biggest possible value of a which is 9.
So the minimum value of b —a will be 16 — 9 which is 7

13. Find the missing value in the last block.

2 2 3 6 1 3
11 4 |14 4 |10 7 ?
A)15 B) 21 C) 26 D)32 E) 38

Look close and try to catch the pattern in the first 3 shapes. It works as follows;
5x2+1=11, 4x3+2=14 , and 4x1+6=10 . So the answer will be 7x5+3=238

14. R500 is shared according to the ratio of ages of 3 brothers who are 4, 9 and 12 years old.
What is the amount of money received by the middle brother?
A) R90 B) R180 C) R80 D) R240

The relation will work like 4x+9x+12x =500
So we can get 25x=500—> x=20
So each brother gets respectively; 4x =R80, 9x = R180, 12x = R240

15. a and b are two different natural numbers and a+b=100.
How many different possible values of a are there?
A) 50 B) 98 C) 99 D) 100 E)2

Since both a and b are natural numbers, the smallest possible value of a is 1 and the biggest
possible value of a is 99. This gives us 99 different options. However a cannot be 50 which
makes it equal to b. Remember they must be different natural numbers. So the answer is 98.



16. A passenger gets onto a plane every seven seconds.

How many passengers can get on board in 1 hour, 5 minutes and 34 seconds?
A) 56 B) 140 C) 551 D) 557 E) 562
We need to find the total number of seconds in 1 hour, 5 minutes and 34 seconds ;

1 hr = 60 min = 3600 seconds and 5 min = 300 seconds
So 3600 + 300 + 34 = 3934 seconds —= 7 seconds gives 562 passengers

17. In an isosceles triangle, if each base angle is 30° more than the third angle,
what would be the value of each base angle?
A) 40° B) 80° C) 65° D) 70° E)50°

The sum of angles in a triangle is 180° and in isosceles triangles two base angles are equal to
each other. So using given conditions and assuming the third angle as x, we can write the

relation as follows; Base Anglel+ Base Angle2+Third Angle =180° — x+30° + x+30° + x =180°

So we can get 3x+60° =180" —»3x=120" > x=40" and each base angle will be x+30° =70’

18. Which of the following statements is always correct for the diagonals of a parallelogram?

A) They are equal in length

P
B) They are perpendicular to each other ?. -

C) They are parallel to each other
D) They bisect each other

E) They bisect the angles of the parallelogram

Let’s check given statements one by one;
A) They are NOT equal in length, one is shorter than the other.
Diagonals are equal in rectangles and in squares
B) They are NOT perpendicular to each other.
Diagonals of rhombus, square and kite are perpendicular to each other.
C) They are NOT parallel to each other.
They actually intersect.
D) They bisect each other.
YES they divide each other into two equal parts.
E) They DO NOT bisect the angles of the parallelogram.
Diagonals of rhombus and square bisect the angles.
A B



http://clipartfreefor.com/image.php?pic=/cliparts/what-clip-art/cliparti1_what-clip-art_02.jpg

19. The average of three different positive integers is 5. What is the highest possible value for
the biggest amongst these three numbers?

A) 12 B) 13 C) 14 D) 15 E) 10

Average of three numbers can be determined by dividing their sum by 3.
So, numbert + num;)erZ +number3 =5 — numberl+number2+number3 =15
To find the value of highest possible number, the other two numbers must be as small as

possible. The smallest two positive integers are 1 and 2 which makes the third number 12.

20. If the numerical values of the area and perimeter of a square are the same, how many of
these squares are needed to cover an area of a rectangle with dimensions of 12 by 20 units?

A) 15 B) 120 C) 16 D) 12 E) 240

If the numerical values of the area and perimeter of a square are the same then we can get this
relation; Area=Perimeter —» axa=a+a+a+a — axa=4a —» a=4

4!:111 4 em

1 e 1 2 ) 4

1 cm 1em 3 & 7 3

4 e 4em
1em o 10 | 11 12
4 em
l 13 | 14 | 15 | 18
4<|:m
Area = 16 em?

Peritretet = 1+1+1+1 Peritmeter = 4+4+4+4
= 4cm = 16 cm

So to cover an area of a rectangle with dimensions of 12 by 20 units,
we need 3x5=15 squares with dimensions 4 by 4, as seen below;




PART - 3 6 marks each

21. It is defined that n!=1x2x3x....xn and for example 51=1x2x3x4x5=120.
Which one has the smallest value?

A -1 B) % c) 2 D)

1 L
41x 41

10! 8x 4! 5!

Let’'s see which fraction has the smallest value, i.e. has the biggest value in denominator;

A) 1 1
41x 4! 24x24
B) 1 L whose denominator is bigger than A), so B) is smaller
8l 8x7x6x5x4x3x2x1
1
C) 2 2x1 = L denominator is even bigger
10! 10x9x8x7x6x5x4x3x2x1 5x9x8x7x6x5x4x3x2x1
D) t _ 1 whose denominator is smaller than A), so D) is bigger
8x4! 8x24
E) L = whose denominator is smaller than D), so E) is the biggest

5l 5x4x3x2x1
So the options can be arranged from biggest to smallest as; E, D, A, B,C

22. An alarm clock rings 5 times in 4 minutes.

How many seconds should pass for it to ring 10 times?
A) 480 seconds B) 600 seconds C) 420 seconds D) 540 second E) 450 seconds

The alarm clock takes 4 minutes to ring 5 times means in between every ring it needs 1 minute
to pass. So it will be like;

* 1 min‘ 1 min* 1 min* 1 min 1 minl min1 minl min 1 min(
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

So it requres 9 minutes which is 540 seconds for the clock ring 10 times. ©

NG
\ 3
S\ J
C)
23. There are 100 cities in a country, and each city connected by 4 intercity roads. w
How many intercity roads does the country have? )

A) 400 B) 50 C) 100 D) 25 E) 200

Number of intercity roads can easily be determined using the following method;
Number of cities x Number of roads from each city 100x4
2 (Because every road is counted twice) 2

=200




24. Fill the grid with digits so as not to repeat a digit in any row
or column. Make sure the digits within each heavily outlined
box or boxes (called cage), will produce the target number
shown in that cage. You can do this by using the operation
(addition, subraction, multiplication, or division) shown by the
symbol after the numeral. For single box cages, simply enter
the number that is shown in the corner.

So, for example, the notation 6+ means that the numerals in
the cage should add up to 6 and the notation 48x means that
by multiplying the numbers in the cage you will get 48.

A 4x4 grid will use the digits 1-4. A 5x5 grid will use 1-5, and so on.
Solve the KENKEN puzzle and determine the value of a + b + ¢ + d.

A) 12 B) 11 C) 10 D) 9 E) 8

Such puzzles may have many ways of attemting to fill the blocks and completing with correct
numbers. Firstly the single box cages are both 4. Knowing that a 3+ cage must include 1 and 2
leaves the right up and bottom left corners 3. Then write the 1s and then the 2s and so on.
Remember each row and coloumn must have numbers 1, 2, 3 and 4 only once. Observe the
following order given below and try to get the reasons behind ©.

P Tal (3] [ [al1l3] PTalal3] [2[a]1]3

= |+ b =>2— 7+ b =>z— 7+ : = |+ :

: 11 11 11

30 Tal B[ Ta|l 13 2fa] I3[ 2[a

— I 4 2— I 2—
203 [21a1 3] PBlal 13
. 2 e [ VIE 31

=>2— 7 =>2_ B
13 /4 1134 al2
‘a2l 13]1 2[a] |13[1]2 2 [a
25.1f X®=3X—a and (20)@ =2, then the value of a is ...

A) 2 B) -2 C)4 D) -4 E) 6

2d=3x2—a=6-a
So;(2@)®=(6-a)®=3x(6—-a)-a=18-3a—a=18-4a
So;18—4a=2—>4a=16 >a=4



26. How many squares can be drawn joining any four of the following dots below?

[} ° o o RECULAR SHOwW
. ° ° .
. ' ° ) [] G
[ ] [ ] [ ] [ ] Q
A) 20 B) 18 C) 16 D) 14 E) 13

Yes many squares can be drawn with different side lenghts. See the following figures below.

Figure—1 Figure—2 Figure -3 Figure — 4 Figure—-5
L) L LJ [ ] L ] L

L] L] ] . L . d VJ L]

¢ & e e . e VvV e e

Figure — 1: There are 9 squares with dimensions 1 by 1
Figure — 2: There are 4 squares with dimensions 2 by 2
Figure — 3: There is only 1 square with dimensions 3 by 3
Figure — 4: There are 4 such squares altogether

Figure — 5: There are 2 such squares altogether

27. One of the triangles which can be drawn using 12 matcsticks is
shown in the figure. How many different triangles with various i .

dimensions can be drawn using exactly 20 identical matchsticks?  *

A) 7 B) 8 C) 25 D) 33 E) 36

Here there two key points;

1) All 20 matchsticks must be used in each triangle and

2) Sum of the lenghts of any two sides must be bigger than the third one (Triangular inequality)
which means we must use more than half of the matcsticks when drawing the first two sides. For
example we cannot have a triangle with dimensions 1, 1, and 18 (Obviously not possible)

So, let’s write the dimensions of all possible triangles which can be drawn with 20 matcshticks.
Please think systematically and note that (4,7,9) and (7,9,4) are the same triangles;

(2,9,9), (3,8,9), (4,7,9), (5,6,9), (4,8,8), (5,7,8), (6,6,8), and (6,7,7).



28. What is the first term in the following sequince of fractions which will be greater than 1?
2 9 16 23
305302299 296"

p) 226 ) 219 0212 025 2%
221 212 209 203 230

Here we have to see the pattern as;
the numerators increase 7 by 7 and the denominators decrease 3 by 3.
So sooner or later numerator of a term will become greater than its denominator. We need to find
the first term which has a bigger numerator.
Let's think simple and try to find the next 11, 21", 31" terms and so on.
Why? Because that would be easy to do so. For example;
the 11™ term’s numerator will be 2+10x7=72 and the 11" denominator will be 305-3x10=275
Then we approach our answer by adding 7 to numerator and subtracting 3 from denominator.
See below;

2 9 16 2+47x10 72 2+47x20 142

: ; = is the 11th term;...; = is the 21th term:;...
305 302 299 305—-3x10 275 305-3x20 245

, 247x30 _ 212 4o ihe 31th term:... looks like we are very lucky and close ©

""305-3x30 215

and 2t :ﬁ is the 32nd term:; @ is the 33rd term; E is the 34th term;... soon
215-3 212 209 206

Yes that is more than enough as we can see the 32" term is the first one greater than 1.

29. If 0<a<b<c<d<e<20 are all whole numbers, which of the following is correct?

A) The value of a can be 16

B) The value of ¢ cannot be 3
C) The value of a+e can be 5
D) d can get 15 different values
E) None of the above

The smallest possible combination of these numbersis 0<1 < 2 < 3 < 4 < 5<20

while the highest possible combinationis 0 <15<16 <17 <18 <19 < 20
So we can say that;
a can be any number from 1 till 15 both included. So A is NOT correct.
c can be any number from 2 till 16 both included. So it can be 3, B is NOT correct.
Even in the smallest case, the sum a+e is 1+5=6. So it cannot be 5, C is NOT correct.
Each unknown (a,b,c,d,e) as a whole number can get 15 different values. So D is correct.



30. Details in the table below shows that a train is travelling from A to B and then from B to C.

From AtoB FromBto C FromAtoC
Distance 150 000 m Not given Total Distance: Not given
Time Not given Not given Total Time: 210 minutes
Speed 60 km/hr Not given Average Speed: 70 km/hr

Calculate the speed of this train while travelling from B to C?

A) 80km/hr B) 85km/hr C) 90km/hr D) 95km/hr E) 100km/hr
Remember the relations; dist =timexspeed, time= it , Speed :ﬂ
speed time
Let’'s complete the table step by step;
FromAtoB FromBto C FromAtoC
4t Step
5t Step
1% Step T 150k Total Distance
; m— m
Distance | 150000 m = 150 km dist =3.5x 70
=il dist = 245 km
3 Step
2" Step "
6" Step Total Time
: time —@ 3.5hrs—2.5 hrs
Ll ' ' 210 minutes = E hours
o =1 hour 60
Which is 2.5 hours
Which is 3.5 hours
7t Step
d ~ 95 km
Speed 60 km/hr speed = 1hr Average Speed: 70 km/hr
Which is 95km/hr

THE END

10
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