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1. Which of the following strings in the options cannot be transformed
to this string without cutting?

(4) (8) (€) (D) (£)

B At

dad 035 gllall IS J1 Jgs 01 (S Y JWg gt il 0 0SUI gl g8 B ISC2)
o

Only for B, two rings are formed that must pass through each other and it
is impossible to do this without cutting the string.
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2- A shape is made of equal-sized pentagonal tiles. Which of the
following tiles can be placed in the space in the shape to produce two
closed curves?

(4) (8) (D) (£)

(€)
N P & PO
\ Q:f* < / y \S\Q >
@ A0 W \5 / - w

C

SSE Y 1807 gt ta sy el by IS DL Olallh Oligly s dbSy 5 1,1 OF LS

Llie Lot fag OF 5T Ulyes (Y

Note that all tiles are rotated by 180". No other rotation can make the tile
fit as the pentagonal tile has exactly two right
angles.
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3- The left diagram shows a rhombus. The area of the left diagram is
increased by adding two right-angled triangles, as shown. By what
percentage has the area increased?

(4) (8) (€) (D) (£)

20% 25% 30% 40% 50%
E :J}\

Y ISy (g Ly e ekt gyl (1) ) KN s oS5

-50% e sty JWg %=1.5 o 42 (S ) Sy (lektn o 1)

The initial figure can be divided into four right triangles of the same area,

and the initial figure into six triangles, thus the proportion in g ¢, that is

% =1.5 , therefore it has increased by 50%.
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4- What 1s the value of M?
2x0+2x4
(4) (B) () (D) (£)
12 30 48 60 120
D:J}\
20x24 ::20X24:20X8X3:20x3:60
2x0+2x4 0+8 8
0
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5- khalid cuts off the four corners of a regular tetrahedron, as shown.
How many corners does the new shape have?

(4)

(8)

(€)

(D)

(£)

8

9

11

12

15

@t}hjﬂ ) Jf(.)i Cug hed S e Cilgr & el o0 = bl @)i d cb..»’ﬂ\ EY Ji.'d\
Bk Ayl 4x3 =12 L83 aremnd AN 4y 1 OISV o adad & 13] (M) Bk Llgy S

A tetrahedron has four corners. Three sides meet at each vertex. Every cut

D At

corner therefor gives three new corners. So if all four old corners are cut
off, 4x3=12 new corners are created.
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6- Reem has three cards marked 1,5 and 11, as shown. She wants to
place them side by side to make a four-digit number. How many
different four-digit numbers can she make?

(4) (8) (€) (P) (£)

3 4 6 8 9
B :JJ-\

Lis oSy altel 3x2x1=6 55 s5te &g af L=y [ 1511,1115,1151,5111 slid) &S
SN e 2 G (lege e Cd B OB (aadl lagamy Cilg 11 5 1 065
You can make 1511,1115,1151 and 5111. Notice that, normally you can

make 3x2x1=6 numbers, but when 1 and 11 are next to each other, the
order is not important, so you lose 2 possibilities.
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7- A fruit bowl contains five types of fruit: , ‘ @ and ) :
Mohammed likes i . Tareq likes ‘ 2’ @and ) . Saeid likes

@and) Sultan likes: ‘ ;

Fand ’.b' . Hadi likes ‘ and
"% The fruit is shared so that everyone gets exactly one different type

L

o.:.o

'-.

o:o'

-
0'3'3
G

.0.3.*.

of fruit and everyone gets a type of fruit that they like. Who gets ’.b'?
(E)

(4)

(8)

(€)

(P)
Sllaks

1"

insgoof Xd
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3yl
Tareq

o WY
Saeid

Sultan

Hadi

Mohammed

E At

G ey - ot famend (gt @) AgSWI e e IS fast OF )i 13)

38 dgse
zls e S gy g
Apples grapes Cherry Strawberry Banana
Vv
Mohammed
&b v v v v
Tareq
- Vv Vv Vv Vv
Saeid
olalw
Sultan v v v
ol
Hadi v v

If we want that everyone gets the fruit she/he likes then Mohammed gets

the apple and Hadi a gets the cherries.
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8- The weight restriction notice for an elevator says it can carry either 12 adults or

20 children. According to the weight restrictions, what is the largest number of
children that can ride in the elevator with nine adults?

(4) (8) (€) (D) (£)

3 4 5 6 8

C &

Wi Lde (129 =3) ol 3 P2 4 pgomdhl 3l JLSY A1 0B (ol 9 dasall § 0713
Mib 20 Sua 05K o Skl o OS13) (ol 3 o oty dmeall G 193585 OF Sl JUbYT sue
WY et 12 o0 Yoy

20—>12

x >3

_20x3
12

5 = JubY sus

We need to determine how many children can be in the elevator instead
of (12-9=3) adults. If instead of 12adults there can be 20 children,
20—>12

x >3
_20x3
12

X 5
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9- Four different positive integers are placed on a grid and then covered
up. The products of the integers in each row and in each column are
shown in the diagram. What is the possible sum of the four integers?

(4) (8) (€) (D) (£)

10 12 13 14 15
C :JJ-\

IS ) ghoeis ol ¥ aghl 3 2 Liniog 131 .6 5 1 503 5 2 L) Wl (sl caddl
G 13eS dary ¥ (sohall aa M E 65T 3 Loy 13 S8 i G Jit ¥ i M G2
LS LghaSTh ATl ¢ Jo LS La g . shall g M 3 1 ag Like gt (JWby . jlucdt Jiu

1 6 6
4 2 8
4 12

Lid 05 Wy (6 9 4 suall Jrall el G5 OF g el bl M G o T A b
W Al e a1 32 1SS Y plioiend cghall e g M 32 LaSTI3) L2 o ]
(S s o LiSh (bd o bl ¥ el faid ]y (M K2 S 1

1 6 6
4 2 8
4 12

In the top row, we either have a 2 anda 3,ora 1 and a 6. If we place the
2 in the top left square, we will need to repeat a 2 in the bottom left
square so this 1s not possible. If we place a3 or a 6 in the top left square,
it gives a fraction in the bottom left.

Hence, we must place a 1 in the top left square. From here, we can fill in
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the whole grid as follows:

1 6 6
4 2 8
4 12

Alternative solution: In the top left square we must write a common
divisor of 4 and 6, it may be only 1 or 2. If we write the 2 in the top left
square, we will need to repeat a 2 in the bottom left square so this is not
possible. So, it remains only 1 for the top left square. From here, we can
fill in the whole grid as follows:

1 6 6
4 2 8
4 12

AR
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10- The length of a set of four well-parked and fitted supermarket trolleys is 108
cm. The length of a set of ten well-parked and fitted supermarket trolleys is 168
cm. What is the length of a single supermarket trolley?

(4) (8) (€) (D) (£)
60 cm 68 cm 78 cm 88 cm 90 cm
C At

Blol an Sl (10-4=06) BLo) .60 cm ol Sup10 9 Db 4 ou Jskdl G G4
oL Db al OF aa i Jglall (0 10 cm Blio) sm By ddlio) e L) 031 . 60 cm
S5l Sl OO JLoY Jhl

108 ecm —3x10 em =78 em

T8 cm dd1gh Ayl Job (3

or SV B oo W el Jsb 2,89 cx em (Sl B Bl Jgb 2 ol s T AL

KL moge 2 WSy em gl (ST Db adais ¥ @ Ayl o)

Yy x
n \W\
O e Wi,
S

Vv

or X Jsby Jo¥ M Sl ey el BB e e A Do a0 B8sedt Jsb 05k
of ells e g .9y +x =168 Wl b i 4l ¢ 3y +x =108 (JWby dm! ) &yl

6y =168-160
6y =60
y =10 cm
(gl Sl Ayl Jgbo
VY
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x =108-3y =>x =108-30=x =78 cm

The difference in length between 4 trolleys and 10 trolleys equals 60 cm .
Adding (10-4=6)trolleys means adding 60 cm . So, adding one extra
trolley means adding 60 cm :6 =10 cm of length. This means that four
trolleys minus the extra length of three trolleys 108 cm —3x10 cm =78 cm .
So the length of one trolley is 78 cm .

Alternative solution
Let the length of one trolley equal x cm and let the left part of the first

(from left) trolley, which is not covered by other trolleys, equal y cm .
The length of a set of four well-parked trolleys consists of three parts y
of the first three trolleys and the length x of the forth trolley. Thus,

3y +x =108. Analogously, for ten trolleys we have 9y +x =168. It follows

6y =168-160
6y =60
y =10 cm

The length of one trolley is equal to x =108-3y = x =108-30=x =78 cm

\Y
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11- Noura baked a cake and cut it into ten equal pieces. She ate one
piece and then arranged the remaining pieces evenly, as shown. What is
the size of the angle between any two pieces?

(4) (3) () (D) (E)

5 4 3 2 I

360°

A G ) K2 G e ST o Olged 9 Sa 0 =36°: o dalad |Sdyg

o

=4 i STy 08 Jully

o

68 =36°. There are 9 gaps. Hence, the angle

The angle of each piece is 3

o

36° _ 4o
9

of each gap is

V¢
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12- Mohanad can make a 4x4 ¢square, where the sum of the numbers
in all four rows and all four columns is the same, from the three pieces
e [2]1]3 . . .
shown [2] [ BIi2] and one further piece. Which of the following
pieces is needed to complete his square?

—I

()

(4) (8) (€) (D) (£)

A :JJ-\

Gl paa A 24143 +1=7 et pbyl Ayl o o Jo Bllaall aladl) su) (558
dalad 399 a3k JWLg (8 9 8 5 7 (o aladll W SueY) pg0t  AxT =28 g aleST au
oLl bl g} o gg A g2 5 aege ay @ A gl L1 287 -8 -8 =5 Lgaldi pges

I A

2 2[2[1]

O] [] ISy

One of the given pieces has a row of four numbers with sum 2+1+3+1=7
. Therefore the sum of the numbers in the whole square is 4x7=28. The
sums of the numbers on the three pieces are 7, 8 and 8 and hence a piece
where the numbers sum to 28—7-8-8=35 is required. Of the options
given, the only one with a sum of 5 is A. The diagram above shows how
these four pieces fit together to make the square

\o
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10m
13- A square has side-length 10 m . It is divided into parts by three
straight line segments, as shown. The areas of the two shaded triangles
are 4 and B . What is the value of 4 —-B ?

(4) (B) (€) (D) (£)
0 m? 1m® 2 m’ 5m’ 10 m*

A At

03] .a M G WIS'OY Olygluss B+C 9 A +C Slludd

A-B=(4+C)-(B +C)=0

Areas A + C and B + C are equal since both are half the square. So

A-B=(A+C)-(B+C)=0

\1
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14- Paula the penguin goes fishing every day and always brings back
twelve fish for her two chicks. Each day, she gives the first chick she
sees seven fish and gives the second chick five fish, which they eat. In
the last few days one chick has eaten 44 fish. How many has the other

chick eaten?
(4) (8) (€) (D) (£)
34 40 46 52 58
D :JJ-\

S 7 gl cow e 5 ST OT 28 44 £ ST OF (S @) B A ol
ol bl Ll sue e Vgl gk ) Sl sus sl 8 =abY1 sus O uf gy (e
19644 =52 alus W &, ST g1 e sue 03] 8% 12=96
The only way a chick can have eaten 44 fish in total is to have eaten 5
fish six times and 7 fish twice. Therefore it had eaten fish on 8days. The

number of fish Paula brought back on those8 days was 8x12=96. Hence
the number of fish eaten by the second chick was 96-44=>52.

\V
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15- Hamza had a large number of identical cubes. He made the
structure on the right by taking a single cube and then sticking another
cube to each face. He wants to make an extended structure in the same
way so that each face of his original structure will have a cube stuck to
it. How many extra cubes will he need to complete his extended
structure?

(4) (8) (€) (D) (£)

18 16 14 12 10

A :JJ-\

(Ul oagrg o Sl G ) "W sut ) s Bli) L gadars g Gy 30 Sa
GaSa 12 aldswanl & o9 (S M 0 B 12 Slia s B9l G cpals1d g oSl oty
18 JWby Lol SlaSe 6 ) gk Ay ogrghl Bdard . 24 J1 sl g gl o i S

BLo| LaSss

There are 30 faces to cover. Adding a cube into one of the” angles” about
one edge of the innermost cube of the structure covers 2 (inner) faces at
the same time. There are 12edges of this innermost cube, hence with 12
cubes you cover these 24. inner faces. To cover the outermost faces you
need 6 more cubes, hence 18 extra cubes.

YA
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16- A kangaroo jumps up a mountain and then jumps back down along
the same route. It covers three times the distance with each downhill
jump as it does with each uphill jump. Going uphill, it covers 1 meter
per jump. In total, the kangaroo makes 2024 jumps. What is the total
distance (uphill and downhill), in meters, that the kangaroo jumps?

(4) (8) () (D) (£)

506 1012 2024 3036 4048
D :J&-\

o BLL Jual B35 Jany 4831 0F Loy alalb) lpadll sus @ g dusball Otz sus w2 o3

S 3 oy oS 1B5r0 DA 20 Jlhel BN pgloes S (VDm0 838 IS 0 Jndy WS bgon 338 IS
Cud = 2024 03) 2024 Egluy NI £ g0 O g L u =3d U g

3d +d =2024 = d =506
(2 kel Sl bl g BLLI £ gest OB JWLy

506x3+3x506x1=3036

Let u denote the number of uphill jumps and d the number of downhill
jumps. Since the kangaroo covers three times the distance with each
downbhill jump as it does with each uphill jump, it will make three times
as many uphill jumps as it does downhill jumps. Therefore u =34 . Since
we are told that v +d =2024, we have 3d +d =2024 which has solution

d =506. Therefore the total distance, in meters, that the kangaroo jumps is
506x3+3x506x1=3036.
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17- Hamad cuts a large rectangle into four smaller rectangles. The
perimeters of three of these smaller rectangles are 16, 18 and 24, as
shown in the diagram. What is the perimeter of the fourth small

rectangle?
(4) (B) (C) (D) (E)
8 10 12 14 16
B :JJ-\
o el bl & gt oot ooy Lt ol 3 s di Lot Of oSl (Sg S0 o
? 16
18 24

O\ KUV (g8 7= T WSS U PSP A (S0 g S YV AN WSS SR P PO W [ T
24+?7=18+16=7=10

From the diagram, it can be seen that the perimeter of the rectangle in the
top left and the perimeter of the rectangle in the bottom right together are
equal to the perimeter of the large rectangle. The same argument is true
for the perimeter of the rectangle in the bottom left and the perimeter of
the rectangle in the top right. Therefore

24+7=18+16=7=10
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18- Water makes up 80 percent of the mass of fresh mushrooms.
However, water makes up only 20 percent of the mass of dried
mushrooms. By what percentage does the mass of the mushroom
decrease during drying?

(4) (8) (€) (D) (£)

60 70 75 80 85

C

#1720 (Sl Lgan Akl AeSIN OB sl 8 Syl Lgae 80% OF L ylall ol s 212100 !
5 soles sl J& 30 20% OB JWby Ay S o 80% Ju OV GBIz 20 S ods caddid e
3Gl 75 Oladdl 06 JWby Gl 5x5=25  » caisl il Yoy A3 0B Wy ol
Ao AT 0 75%

gpdl S

ingal) USTY 03] AUSTI WS 0 20% a8 Mo OF ey Lol x cads) Jadll 3 834 gl ol AS 0 4

4&)’\.’4‘\ ).\aﬂ\ MQ& Lid 20%, &-E eb}\ 4x \da O\} HULE) &9 f‘J’ 4x ‘:;i d\::,ai :\aj éju

1065 USTI 8 Olaid) G JWLy Gl 16x (gT D Jlsol dmyyi ol jadt @ ol Als” Wby
(16xX+4x ) —(4x +x) 15x

x100=—"—-x100=75
16x +4x 20x

Consider 100 grams of fresh mushrooms. Since 80% of this is water, the
remainder has a mass of 20 grams. When dried, this 20 grams now
represents 80% of the total mass and so the 20% that is water has a mass
of 5 grams. Therefore the total mass of the dried mushrooms is 5x5=25
grams and hence the decrease is 75 grams or 75% of the original mass.
Algebraic Solution:

Let the mass of the water in the dried mushrooms be x grams. Since this

represents 20% of the total mass, the mass of the remainder four times as
much and so is 4x grams. However, this 4x grams represents only 20%
of the mass of fresh mushrooms and hence the mass of water in the fresh

AR
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mushrooms is four times as much and so is 16x grams. Therefore the
percentage decrease in the mass is
(16x+4x)—(4x +x) 15x

x100=—"—-x100=75
16x +4x 20x

Yy
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19- Salem the tiler is planning to make a large, square mosaic floor with
a repeating pattern, using hexagonal and triangular tiles, arranged as
shown in the diagram. He thinks he will use 3000 hexagonal tiles to
make the whole floor. Approximately, how many triangular tiles will he

need?
(4) (8) (€) (D) (£)
1000 1500 3000 6000 9000

D :JJ-\

gt awgzz dr gy Al JISCET AW ety Eie IS wu.wa.:..qbug.o\.\_ﬂ‘_}ﬁz‘_}s
A 6000 o 2 b s (gl S

Each hexagon is surrounded by six triangles, and every triangle touches

three hexagons. There are gz 2 triangles per hexagon, so approximately

6000 altogether
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20- Nine cards numbered from 1 to 9 were placed facedown on the table.
Marwan, Faris, Kawthar and Mariam each picked up two of the cards.
Marwan said ” My numbers add up to 6. Faris said” The difference
between my numbers is 5. Kawthar said” The product of my numbers is
18”. Mariam said” One of my numbers is twice the other one”. All four
made a true statement. Which number was left on the table?

(4) (8) () (D) (£)

1 3 6 8 9

E At

492 50 591 U Olg,n 5Blay Ao pdm sl d I OB e Sloglas 1ghof o dagy¥1 OF 8
@l o 397l B 994 51853 ¢ T 32 ¢ 691 2 b FBlar o udpmall radl
83441 693 51 492450 2912 ap Sla Jo Oagrshl OLBJI L) 693 51 952 J
oSN S Blay o O13gmshl OLB I 03) .4 9 2 CilS Olgpe 3Blay e w3grshl ned )1 OF o5l
1 2 Olgpe @Blay o 0L N ) g b dhaxt Sllay of Sip oJ Ma (lId aeg 6 9 3 ket 1SS O
53

Olsgrght OLed JI 0655 OF (S8 (031 .9 5 2 CilS S glay o cwdgrgbt (red J1 O OV il

S OLB I I oy ez Bl o B3 o s OB (2l ey bB6 5 3 g0 BBy e

693 j5 @l

ezt bl o Sy ¥ tda (.09 9 4 oS e Flar Jo u3grsh red ) Of jojid (fsi
8 94 pByY1 o3 pdladl g s T 9 2 S b (@llay o pagmall B ) OB (JWLs. b
Al e 9 3y Bla) 85 5 & g . e b

Since all four made a true statement, the numbers on Marwan’s cards
were 1 and 5or 2 and 4, the numbers on Faris’s cards were 1 and 6, 2
and 7, 3and 8 or 4 and 9, the numbers on Kawthar’s cards were 2 and 9
or 3 and 6 and the numbers on Mariam’s cards were 1 and 2, 2 and 4, 3
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and 6 or4 and 8. Suppose the numbers on Marwan’s cards were 2 and 4
. Then the numbers on Kawthar’s cards could only be 3 and 6. However,
this would not leave any possible cards for Deindra. Therefore the
numbers on Marwan’s cards were 1 and 5.

Now suppose the numbers on Kawthar’s cards were 2 and 9. Then the
numbers on Mariam’s cards could only be 3 and 6. However, this would
not leave any possible cards for Faris. Therefore the numbers on
Kawthar’s cards were 3 and 6. Finally suppose the numbers on Faris’s
cards were 4 and 9. However this leaves no possible cards for Mariam.
Therefore the numbers on Faris’s cards were 2 and 7, leaving cards
numbered 4 and 8 for Mariam. Hence the card numbered 9 is left on the
table.
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21- The digits 0—9 can be drawn with horizontal and vertical segments,
as shown Abdulaziz chooses three different digits. In total, his digits
have 5 horizontal segments and 10 vertical segments. What is the sum
of his three digits?

(4) (8) () (P) (£)

9 10 14 18 19
A :JJ-\

Sl alad5 W) Jo Jguad (S I il o1l 3 9l 2 ol 1 91 0 e 0By JS ose8

o 14+42+2=5

o 3+1+1=5
0+2+3=5
Lol S8 b G L3 bl (aalaie o gt i 0 OY (S p oY1 HL3H OB (el ang
2+3=5 JWbg g B alade Lad 7 54 g oy BT aade Lod Laid 7 9 4 3 ) OY s
4 9 el ) adaill (SOl (B g dly ada 5 L) o SIWI W30 O s 8 (ol adad
&ﬂ\g&iyjdﬂm 1 9:9).“ e@f}f\é@i&\iﬁ 0¢2¢3 .ﬂ\ﬁboﬁjg‘éd’u.ﬁ
05Sx p Y1 (B 0B (JWby Legr Tl abolio B Loguly Bl alir o o2 b 0 31
M3 (338 Bodg o3 Mg cawly Colollad dayyly &1 1T WS (0
84+0+1=9 g2 2Bl ¢ 402 03|
Each digit has 0, 1, 2 or3 horizontal segments, so the total of 5 can be
obtained as
1+2+2=5 or
3+1+1=5 or
0+2+3=5.

However, the first option is not possible since only 0 has two horizontal
segments. The second option is not also possible, since only 4 and 7
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have one horizontal segment, and the digits 4 and 7 have a total of
2+3=5 vertical segments, meaning the third digit would need to have 5
vertical segments and the maximum possible is 4. Therefore there must
be 3, 2, and 0 horizontal segments in the digits. Only digit 1 has no
horizontal segments and only digit 0 has two horizontal segments and
they have six vertical segments between them. Therefore the final digit
has three horizontal segments and four vertical segments and so is digit 8.
Hence, the sum of the digits is 8+0+1=9.
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22- Tarek wants to shade two further squares on the diagram shown so
that the resulting pattern has a single axis of symmetry. In how many
different ways can he completes his pattern?

(4) (8) (€) (D) (£)

2 3 4 5 6
E :JJ-\

ol o G lady el Jdod 1 st ol 0 QB 5T Gy of GBT (o, o) y92 055 OF (S8
By Ay oy (el Skl (9w Byl adanag Y (JoY1 SO OB 3 et AT ) L)

Jilass dad cllasty
" "
1 O e

Jaul o b dad Pladl g2 OISTI3] filase Jad JLSY A2 G b S Sua adtgd) B 3 (elld ang
o) T ) !

[ 1]
A2 Gb 1+1+1+3=6 bade 3l daé JuSaul dylb adasny 13)

The single axis of symmetry can be horizontal, vertical, diagonal from top
left to bottom right and diagonal from bottom left to top right. In the first
three cases, Tarek can only shade two further squares in one way to give a
symmetrical pattern. However, in the final case, there are three possible
ways to complete a symmetric pattern. Hence, Tarek can complete his
pattern in 1+1+1+3=6 different ways .
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36 cm

23- The diagram shows three semi-circles inside a rectangle with length
1s36¢m . The middle semi-circle touches the other two semi-circles
which, in turn, each touch a shorter side of the rectangle. The largest
semi-circle also touches one of the longer sides of the rectangle. The
shortest distances from that side of the rectangle to the other two semi-
circles are 5cm and 7cm respectively, as shown. What is the perimeter,
in cm, of the rectangle?

(4) (8) (©) (P) (£)
82 92 96 108 120
B . 3
s ¢ 193 Bluail S5 Jlab Canas 0B JWbg | Jderdt e Jgg! dadt Jslad B cm g jo g
.h=7 sh-5ch i
05! (36 = M\ ‘:3 e}u\ chd-“ Jj.b of C'm,?j
2h+h-T+h—=5)=36
3h-12=18

3h =30
h =10

236 +10) =92 2 el Jolordt o2 JUdly

2h 36 cm 2(h—5) 2(h-7)

Let # cm be the length of the unknown side of the rectangle. Therefore
the radii of the three semi-circles, in cm, are #, h—5and h -7
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Therefore, by considering the longer side of the rectangle, we have
2(h+h-7+h-5)=36. This has solution # =10 Therefore the perimeter of

the rectangle, in cm, is 2(36+10)=92.
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24- A group of 50 students sit in a circle. They throw a ball around the
circle. Each student who gets the ball throws it to the 6th student sitting
anti-clockwise from where they are sitting, who catches it. Freda
catches the ball 100 times. In that time, how many students never get to
catch the ball?

(4) (8) () (D) (E)

0 8 10 25 40

D :J&-\

&) B 50 ) clislias 3831 35l OF g lapd dm 651 80 8,ST1 pdleal o I Sy S
Olislias Loyl S 08 0555 OF Lyl Comd (ual S 8716 3,501 O g L (AalST8y95 oSy
Cislall) 150 8,501 55l OF ot 6,31 8,0 8,501 o b Uyl Jat g llily b 6

o S Sy Wb %:25 QoSN pf ¢ (alld Sgu |3 (50 9 6 cuauall ot il
5,531 Jo% IRl gl OF das 30,8 150 o8 S Y b G piimpns 1o O ((plilase il 39 puts
50 8801 o 25 1 eI o g i ppedl Jad ) S5 N 8pall gy 651 80
AT 3,8 gy o 035 T1 25 01 O8N smy ag (g

In order for a student to receive the ball again after passing it on, the ball
must bypass a multiple of 50 students. As the ball is catched by every 6 th
student, it must also have bypassed a multiple of 6 students at any given
time. Therefore, the ball must bypass 150 (the LCM of 50and 6) students
for the first student to receive the ball again. Before this occures, the ball

has been passed to % =25students and we can be sure that no two

students are the same because this would take at least 150 passes. After
the first student receive the ball again and start passing it around for the
second time, the passing pattern repeat itself and the same 25 players will
get the ball again, meaning the other 25 players will never touch the ball.
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720

n

25- Fawzy wants to complete the diagram so that each box in the middle and

top rows will contain the product of the values in the two boxes below it, and each
box contains a positive integer. He wants the value in the top box to be 720 .

How many different values can the integer n take?

(4) (8) (€) (P) (£)

1 4 5 6 8

D :JJ-\

o Mt analt § i1y el GO o pagghl M G 0B3gAAL Okeldl LB B g g e
il 3 il bn g an o Lwgl il § B3gsh) Sl Ml (8 83gmsh @) OB JWLg L J1gd
720 3 ape Jole g2 QW cabn® =720 JWby .abn’ & s

n=1,2,3,4,6 1512 JWby . 720=1x2x2x2x2x3x3x5 OV

Let a and » be the missing values in the boxes in the left-hand side and
right-hand side of the bottom row respectively. Therefore the values in
the boxes in the middle row are an and sn and the value in the top row is
abn’® . However, we are told this value is 720 ¢ and hence abn* =720..
Hence n 1is a square factor of 720. Now 720 =1x2x2x2x2x3x3x5 and
hence n =1,2,3,4,6 orl2

Y'Y

1090 \
Mawhiba

ol un . amga



’ aingo a
Mawhiba

flmgoglails
KangarooMawhiba

««««««««««««««««

ool Ay 4,6,12,13,22,29 o g9t S g Ladly zlrdl) (ay o dgd deyI k) —26
Uhg:A&glkb‘ysgéi\cyrﬂ\uhﬁ:AﬁCﬁ&ﬁﬁﬂhrﬁﬁ.erbﬁluSgugg\cg%gqugba\
Cdeonlt ol gl gl 2l sus (S a0

26- Farmer Fawzia is selling chicken and duck eggs. She has baskets
holding 4,6,12,13,22 and 29 eggs. Her first customer buys all the eggs in
one basket. After that, Fawzia notice that the remaining number of
chicken eggs is twice the number of duck eggs. How many eggs did the
customer buy?

(4) (8) (€) (D) (£)
4 12 13 22 29
E: JJ-\

iy oy By Bl au day iay 44+6+124+13+22+29 =86 : iy ks ol sus L
ot 9 (k) el QY adall Wby L) 2y dds Uiae gr g L) plrddl 2 sus of

3 e al @l ol i dend 3L OB (2 solm3 Ao 86 Mgpoitgj .3 oldslas
B 2 Sl 3 e g ol sus end BL 05 F1 g IV o kgl A1 L2 (ool Liai
Ay 29 oY1 Jeesl) i1 § g, Biaw 29 (55 (@) AL

Fawzia had a total of 4+6+12+13+22+29=86eggs. After selling one
basket, Fawzia notices that the number of chicken eggs she has left is
twice the number of duck eggs. Hence, the total number of eggs she has
left is a multiple of 3. Since 86 leaves a remainder of 2 when divided by
3, the number of eggs she sold also has a remainder of 2 when divided
by 3. Of the numbers of eggs in the different baskets, only 29 leaves a
remainder of 2 when divided by 3. Hence the customer bought 29 eggs.
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Ca+fry bed 2l .pop 5o LS Olup by Ao dagup o, B,y blg) U Jua =27

W/
Ry

27- Three angles «, B and y are marked on squared paper, as shown.
What is the value of o+ +y?

(4) (B) (C) (D) (E)
60’ 70° 75 90’ 120°
D :J}\

ca+f+y=90° Wby a, f+7,90° 5l blgp Blte ) q S| oy

The diagram shows a triangle with angles equal to «,8+y and 90°. Hence
o+ B+y=90°.
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Silver Bronze

28- Captain Flint asked four of his pirates to write on a piece of paper how many
gold, silver and bronze coins were in the treasure chest. Their responses are shown
in the diagram but unfortunately part of the paper was damaged. Only one of the
four pirates told the truth. The other three lied in all their answers. The total number
of coins is 30. Who told the truth?

(4) (8) (€) (D) (E)

33 JT o o oSl 065 0T LS Y
Tom Al Pit Jim we cannot be sure
B :JJ-\

09w Lpddll Sl J anlr) OB 30 8 SSlaall S suall OF g dRES) JB a5 OF il
2S” ) B B, 81 OF g Bl Al g 3y 5 92 1d (M3 409 . 30-9—11=10
SR g g A LY 1pds
e S 30-10-10=10 dwadl SHheall b anler] O AR JB Coy OF 25dd OFI
S 28 JWg g 3y s U
o5 3y dwds g2 1da Sg 11 8 Lipgpdt Sl s 03y O AR JB g OF SMD dmy 2584
ug‘:j.‘.‘“ \.’\iaj
Y wblr) oo b OF da>Ye (a9 . 30-7—12 =11 @3t JT s dpizdll Sl 308 85K
A R B Sl e T e il
Suppose Tom told the truth. Then, since the total number of coins is 30,
his response for gold coins would be 30-9-11=10.. However, this is the
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same as Pit’s response for gold coins and since the three pirates who lied,
lied in all three of there answers, this is not possible. Now suppose Pit
told the truth. His response for silver coins would be 30-10-10=10but
this is the same as Jim’s response and so is not possible. Next suppose
Jim told the truth. His response for bronze coins would be 11 but this is
the same as Tom’s response and so is not possible. Therefore, since none
of Tom, Pit or Jim told the truth, only Al can have told the truth. His
missing response for silver coins would be 11 and it can be seen that none
of his answers match any of the other pirate’s answers.
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ol B ol S Oy dens SO § 39 pedlpl Glait L B 4} 1ygd dgm ¢ (A daidt §) B
da 8y0 Jo¥ OOl Ll cuale 13) 0L Ao e Jtol B @odl ) 38 s B0 38 st e Lagie JS)
CASWN B ekl OVl BIAJ) g BN 0 o ey Lol Byl p0 BRDS 15
29- Ibrahim drives from point 4 to point B, then immediately returns
to 4 . Ziad drives from point B to point 4 , then immediately returns to
B . They travel on the same road, start at the same time and each travels
at a constant speed. Ibrahim’s speed is three times Ziad’s speed. They

pass each other for the first time 15 minutes after the start. How long
after the start will they pass each other for the second time?

(4) (8) (€) (P) (£)

20 25 30 35 45
C :JJ-\

80 JgY Ol pllglt OF 2581 JIgd) o SU) g el &8 W& DB 9 DA OF 253!
Ol \g L4285 15 & adluws Wy S alad . AM =3BM (W3 ,04 =30B ¢ o3 M i)
sl cp N il § JUH ga WS 4 ) oLy Jea OF U3 & W) sl 0B o4 /B >2
.MB =MN & . MN 8Ll 34 alady cMB +BM +MN Bl o2 alad

.MB +BM +MN =3MN o3|

2l ! by
N

— M
A } : }

) LAWY Alad) (9N LAY Al

_— s

MB +BM + MN =3MN
A&$32x15=30 & (BM + MN =2BM BLL) g slilll > L1 0 3Ly Jas 105y

Let v4 and vB be Ibrahim’s speed and Ziad’s speed respectively.
Assume boys meet for the first time in point M . Since v4 =3vB , then
AM =3BM . Each boy covered his distance in 15 min. Since v4 /vB > 2+,
the second meeting took place before Ziad reached 4 , assume in point ¢
N . Between meetings, Ibrahim covered the distance MB +BM +MN ,
Ziad covered the distance MN . Since MB + BM + MN =3MN , we have
MB =MN . Thus, Ziad b covered from the start till the second meeting the
distance BM +MN =2BM in 2x15=30min.

YV

insgo@oOfXd N .
@Mawhiba | Mawhiba.sa K:,,cu.l.l ) .audga



eets.. o0t ) w
il ajlig .
Vintstey o cucation Mawhiba
fdrmgaglails
KangarooMawhiba

bW ayf wikd o . ED =DC, AE =BC , /44 =/B =90" «ABCDE g2l 3 -30
$ WS bladl eda I O B30 Ologliuns ) 0.‘9,(5' A glace ;‘J?i > él ol AB gb
oW ok Ju Al At by 13 om? STV 09l ALt Aol drlus g 1 § 290

SaleSTh aiaoll b fragindl ALl 2 Lo 10 o Waylss:
D

E C

A B
30- In the pentagon ABCDE , Z4 =£ZB =90 , ED =DC, AE =BC .
Four points are marked on 4B dividing it into five equal parts. Then
perpendiculars are drawn through these points, as shown in the diagram. The dark
shaded region has an area of 13 cm”and the light shaded region has an area of
10 cm” . What is the area, in ¢m”, of the entire pentagon?

(4) (8) () (D) (£)

45 47 49 58 60
A :J}\
(AB Choin a5 p P ISV . fzns ABCE «AE =BC 3 /A = /B =90°
D
J K
FAH I'Ne
E C
4 P B

ol 4B Lsll 45\ FG L HI ,JK bshd) gyl . 3581 fzs ABCDE  gwlod OB
Bkl JKaY Sl

'39 T

-
%.5 - y B4
- 10-2-4=4
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AT

il (85 LSS (o JU LS JIgb Y1 o i
i dolus + OVt J il = 13 = ST O UL Al Akl il
e dmlans + Judatas 2 Al = 15 = wildll (oot Sy Al daladl d-Lns

xz+xw+xw+%:l3

xz+xw+%:10

5 e A 3Ll 3 Jagndls w0 — 4 w,ﬁi’wzg o Jad o Joad ool o

xz =4

(S9bnd JSCEN JolS i lns O3
TW 4
5xz+6xw+7= 5(4)+6(4)+Z= 45

Since £4 = /B =90°and AE =BC , ABCE is a rectangle. If P is midpoint
of 4B,

D

Jéfc

4 P B
the pentagon 4 BCDE is axisymmetric.
Draw the lines FG,HI and JK these are parallel to 4B . Lets look at the

areas of the given figures:
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'39 ) G-

:>
SRl A T
- 10-2-4=4

So, the area of the pentagon = 2x(4+2)+2x10+13=45.

Alternate solution: Assuming the lengths as shown in the drawing, we can
form the two equations:

Area of the dark shaded region = 13 = Area of 3 rectangles + Area of a triangle.
Area of the light shaded region =15 = Area of 2 rectangles + Area of a triangle.

xz—{—:l:w—{—:l:w%—%:lii

xz—l—xw—l—%:l()

By subtracting the two equations, we obtain %Tw =3, and thenzw = 4, by
substituting into the second equation, we obtainzz = 4.

So the area of the entire shape is equal to

5xz+6xw+%=5(4)—1—6(4)4—%:45.
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