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1. The diagram shows a set of horizontal and vertical lines with one part
removed. Which of the following could be the missing part?

(4) (8) (©) (D) (£)
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2- Which of the shapes below cannot be divided into two trapeziums by
a single straight line?

(4) (8) (€) (P) (£)
Triangle Rectangle trapezium regular Square
ke Jelatuns B ol 4 hexagon o
v.!é:c.a L_S"""'L‘“’
(4)

(c>/

\ (D)@ (E) /

Mawhiba



zﬂ@

fdrmgag)lails

Kangarooawhiba
Math Competition

I ol § . mge 9n LS (il delu paw e OL 1> OLE 8 dpsley 3515 sy ¢ =3
¢ G 3 angy oS8 o8y ol ol AT 8 B gl Eog S Jg sl )

3. A grey circle with two holes is placed on top of a clock-face, as
shown. The grey circle is turned around its center such that an 8
appears in one hole. Which number could be seen in the other hole?

(4) (B) (C) (D) (E)
4 412 155 14 4 7 o 11 5 912
4 or 12 lor 5 1 or 4 7 or 11 5 or 12
(4) »J>

ALl b o la Sl 4 ga (el 6By Ly B A1 OF Byguadl 0 sl

(1)

& (<) &)

The picture shows that one hole will show a time 4 hours after the other.
This is only true for A.
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4. Khalid wants to write a number at each vertex and on each edge of
the rhombus shown. He wants the sum of the numbers at the two
vertices at the ends of each edge to be equal to the number written on
the edge. What number will he write instead of the question mark?

(4) () (€) (P) (£)
1 12 13 14 I5
(B) » >

3 8=a+b lEll pakialt e QWL JW K20 WS a,b,0,d (B egi ) s S ok
A€ o AV Gl Gkt e L 21 =a+b e +d o Jeaf ol et 13=c +d

C7=12 \gug . 9+2=21 03 .9+?=a+b +c+d

Observe that the sum of the two numbers in any two opposite edges is the
same. For example the edges with end points a, b and c, d, respectively,
have sum (a+b)+(c+d) = a+b+c+d which is the same as the sum
(a+d)+(b+c) of two other opposite edges. So in our case the number at the
edge with the question mark is 8 + 13 —9 = 12.
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5. Soaad has a piece of transparent paper with some lines marked on it. She folds it

along the horizontal dashed line. What can she now see?

(4)

(8)

(€)

(D)

(E)

=i

C

b

=ERR=

c BB

5-H- S
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6. A tiler wants to tile a floor of dimensions 4m X 6m using identical
tiles. No overlaps or gaps are allowed. Which of the following tiles
could not be used?

(4) (8) () (D) (£)

N | | [TTT1T]
(D) »

5 et al (D) gb plussat (K68 (5 suall Slislias (o S 4x6=24 O &
Aoy Jass OF S 6 U DI o OF (55 O Jedl o a0

As 4 x 6 =24 is not a multiple of 5, tile D cannot be used because it has 5
squares. It is easy to see that all the other tiles can cover the floor.
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7- Tarek has 150 coins. When he throws them on the table, 40 % of
them show heads and 60 % of them show tails. How many coins
showing tails does he need to turn over to have the same number show

heads as show tails?

(4)

(8)

(€)

(D)

(£)

10 15 20 25 30
(B) s» 4
gl dalad 151()021():15 gsi Sl 0 10% <A of él@:ﬁ,

He needs to turn over 10% of the coins which is 15 coins.
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8. The diagram shows the initial position, the direction of travel and
how far four bumper cars move in five seconds. Which two cars will
collide?

(4) (B) (©) (D) (£)
A and B A and C A and D B and C Cand D

(B)

C g A pskad! byl OF &) Jgud! 0 s 51 019 5 8l 31 gy 1 ogl) oy B o8
,J.%T &) g;i e.\.!a..q jj u\js 10 o Oloddanzs

. C .

A
By drawing the arrows showing the movement for 5 seconds more, it is

easy to see that bumper car A and C collide after 10 seconds. No other
pair will collide.
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9. Maha has five circular discs, each of a different size. She decides to
build a tower using three of her discs so that each disc in her tower is
smaller than the disc below it. How many different towers could Maha
construct?

(4) (8) (€) (P) (£)
5 6 8 10 I5
(D) U

0,8 Caai slast) S RESN 809)3 wa p sl
S el s 93 o B OSUD; 5 e Sl i 93 o 81 D, Jaoma
PR 7 gl Gl 2y (AT oA 5 X G (X,7,2) 4 gl e
J.Miﬂ\ k} .3}:,-}3.\
I(D1=D3=D5)r(D2:D3’D5)r(D1=D4’D5)I(D2:D47D5) ’ (D33D49D5) :gsh Sl C‘)‘&‘ @‘?
C‘Jﬂ‘ su 03 .(D,,D,,D,) ,(D,,D,,D,),D,,D,,D,),D,,D,,D,),(D,,D,,D;)
Name every disc considering its radius. Let D1 be the disc with the
smallest radius and let D5 be the disc with the biggest radius. Denote (X,
y, Z) as the tower where X is the disc at the top of the tower, y is the disc
in the middle and z is the disc at the bottom. it is easy to see that all
possible towers are: (D3,D4,D5), (D2,D4,D5), (D1,D4,D5), (D2,D3,D5),

(D1,D3,D5), (D1,D2,D5), (D2,D3,D4), (D1,D3,D4), (D1,D2,D4),
(D1,D2,D3). This makes 10 possible towers in total.
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10- Fatimah wants to write the numbers 1 to 8 in the boxes of the
grid shown, so that the sums of the numbers in the boxes in each row
are equal and the sums of the numbers in the boxes in each column
are equal. She has already written numbers 3, 4 and 8, as shown.
What number will she write in the shaded box?

(4) (8) (©) (D) (£)
1 2 5 6 7
(E) s J

2 o JS 33 paa 055 OF g 1 .36 98 8 I 1 oo st U ST £ g0t
Ji.:Jb LS J&! o,i,.af“";.ej. ?:9 }a:}o&Jfé iy § 5o 4%:18

614[1]7
315[8]2

The total sum of all number 1 to 8 1s 36, so the sum of the numbers in
each row has to be 18 and the sum of the numbers in each column has to
be 9. So, the solution will be as shown in the figure.

AR

insgoof Xd N .
<ol un .aumga

@Mawhiba | Mawhiba.sa



“& {Uuogo
m Mawhiba

flmgoglails
KangarooMawhiba

«««««««««««««««

4 point problems b a1 filws

o Yy 33a 1 Contseal ST (Gl L) o) (8) o J Adline &S ST BV OLg) S —11
: JWS 2B

000 (U AA Q9 ArO
4S5 Of g ! W1 sudl Lo

11. Eman wrote down three consecutive whole numbers in order, but

instead of digits she used symbols sowrote o ¢ ¢ , O A A ;O A 0O.
What would she write next?

(4) (B) (€) (D) (E)
(Vv o0 QA Vile QAQ
(E)

1=0c0=Ac9 =900 ganas (Gldl o0) S B3I pis 0

QO s ey (202 32 aulsS gt @t QW1 suadl (031 .2 = Q Ly « 199 ga Jo¥1 suadl O 1
QA

From the change of the first digit we conclude that ¢ =9,A =0,0=1. So
the first number is 199, and we have © = 2. So, the next number to write
1s 202, that means QAQ,

VY
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12. The diagram shows five equal semicircles and the lengths of some
line segments. What is the radius of the semicircles?

(4)

(8)

(€)

(D)

(£)

12

16

18

22

36

(ol dor A B il daladll Job et W1 IS B ST 3010 ST B Laa ga r OF 40
s b o8 g (lgay Bllaall daglizall aladlt Jigbly LWlalt SO gt Blasl gy b e JoY!
Asbll e faad (lgay Slaalt dopiad aadll Jigbly crmddudt g i1l

2r +1242r +12+42r =224+ 2r +16+2r + 22
6r +24=4r+60

6r —4r =60-24

2r =36
r=18

(C) s

Let r be the radius of the circles. It is clear that 6r + 12 + 12 =4r + 22 +

16 +22sor=18.

Let r be the radius of each circle. As in the showing figure, we calculate
the length of the line segment AB in two ways, the first by means of the
upper three semicircles and the lengths of the line segments given

between them, and the second by means of the two lower semicircles and
the lengths of the line segments given between them, we get the equation:

\Y
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2r +12+42r +124+2r =224+ 2r +16+2r + 22
6r +24=4r +60

6r —4r =60-24
2r =36
r=18
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13. Some edges of a white cube are to be colored red so that every face
of the cube has at least one red edge. What is the smallest possible
number of edges that could be colored red?

(4)

(8)

(€)

(D)

2

3

4

5

oty oS8 Bgle Bl 352y Sy (S Y AU 05U Lshe o (b 399 OF il 0
o) e e Jie oy S0

K¢

It is clear that just 2 edges coloured red is not enough whether a

configuration with 3 edges coloured is possible. In the diagram shown
there is an example of such a colouring.

\o
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14. Matchsticks can be used to write digits, as shown in the diagram. How
many different positive integers can be written using exactly six
matchsticks in this way?

(4) (B) (C) (D) (E)
2 4 6 8 9
(C)

BA W x e (0,1) o) S a5 By ST AT Ayl Ul S1gel sis Ot a9l A1
21 Ll eSS dgllall Ol slgel sue Jaf y

(0,6),(1,2),(2,5),(3,5),(4,4),(5,5),(6,6),(7,3),(8,7),(9,6)

4kt 430 sy S dgm sus WS (SE V9 24242=343=2+4=4+2=6 L
o Loy o WLy . 31gel 3 Cllany 7 @B 1y QW (398 oy 1 @B J1g (o s gsi
6,9,14,41,77,111 : bS]

First of all, we count the number of matchsticks required to write each of
the digits. If each pair (x, y) has x as the digit and y as the number of
matchsticks required to write it, we have the pairs;

(0,6),(1,2),(2,5),(3,5),4,4),(5,5),(6,6),(7,3),(8,7), (9, 6).
We note 6 = 2+4 = 4+2 = 3+3 = 2+2+2. No digit is written with a single
matchstick. The digit 4 requires 4 matchsticks, the digit 1 requires 2
matchsticks and the digit 7 requires 3 matchsticks. This gives us the six
possibilities: 6, 9, 14,41, 77, 111.

\1
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15. The edges of a square are 1cm long. How many points on the plane
are exactly 1cm away from two of the vertices of this square?

(4) (B) (©) (D) (£)
4 6 8 10 12
(E) s

\V
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16. Triangle ABC is isosceles with B4 = BC and Z4BC =40". The two
marked angles, ZEAB and ZDCA , are equal. What is the size of the
angle ZCFE ?

(4) (8) (€) (P) (£)
55° 60° 65° 70° 75°
(D) 5
- 2BCA = zcAB =130 780 9670 s Yyl

. ZAFC =180°— LFCA —(70°— LFCA) =110°: A FAC g &l polgl o
ZCFE =180 -110"=70" &3

First we observe that /BCA = /CAB _180 -40 _ 70°.

In AFAC it is clear that ZAFC = 180° — £ZFCA — (70> — £FCA) = 110-.
So, 2CFE = 1800 — 110e.

YA
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17. Sanaa, Reema and Laila each shot six arrows at a target. Arrows
hitting anywhere within the same ring score the same number of points.
Sanaa scored 46 points and Reema scored 34 points, as shown. How
many points did Laila score?

(4) (B) (€) (P) (£)
37 38 39 40 a1
(D) U

A ] b algw 3us Ciad Uy sl il IS alged) Bus £ g0 OF LB

46;34=%=40 éj\n«g Ky9 sbw bl &}oﬁunﬂd =L§L:JJ¢&’ ERv

Observe that if we add the numbers of hits in each ring from Sanaa and
Reema together they hit each ring exact the double amount of times of the
number of hits of Laila. Since the sum of the points of Sanaa and Reema

is 46 + 34 = 80, Laila scored 40 points.

R
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18. The diagram shows a rectangle made from three grey squares, each
of area 25 ¢m’, inside a larger white rectangle. Two of the vertices of
the grey rectangle touch the mid-points of the shorter sides of the white
rectangle and the other two vertices of the grey rectangle touch the
other two sides of the white rectangle. What is the area of the white

rectangle?

(4) (8) (€) (D) (£)

125 em? 136 cm? 149 cm? 150 em? 172 em?

(D) 5 I

& Cgbose ol Aol Judon L) B OF A a9 . 3% 25 =75 cm” g3l ! Jeard! ilns
A (ol 2l Clto AUy (s3ley Edin IS OT i ok JSCEL WS pldand el Ll
2x75=150 cm” gl an¥) Jolarall dolas 03] e oSally il

<

m———————

Area of the grey rectangle 3%25=75¢m " From the fact that the diagonal
of the rectangle divides it into two triangles of equal area, we divide the
two rectangles as shown. We will find that each grey triangle is matched
by a white triangle of equal area, and vice versa. So, the area of the white

rectangle is equal to 2x75=150 cm”

1090 \
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19 .Sultan drew two lines meeting at a right-angle. What is the smallest
number of extra lines he could draw inside his right-angle, as shown, so
that for any of the values 10°,20°,30°,40,507,60°,70" and 80°,a pair of
lines can be chosen with the angle between them equal to that value?

(4) (8) (€) (D) (£)
2 3 4 5 6
(B)

bt g it ¢SS o 115 Ulgy 5 o Ollabu fuames) LS Y (L) gl Of el oo
SYglS e sue day fadlg Ah15 Llgy 9 e Olaku fuaoenw d3Lo) bslas-3 WL § (8 e
s Jlald s Of LS
107
30°

30°
20°

Two more lines are clearly not enough (Sultan will get 5 internal angles
at most, while he wants 8). In the case of 3 additional lines, Sultan will
get 9 internal angles, and indeed, after a number of attempts, we can

reach the example shown.

AR
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20 .The sum of 2023 consecutive integers is 2023. What is the sum of
digits of the largest of these integers?

(4) (8) (€) (D) (£)
4 5 6 7 8
(4) s

FHERRUANES 2S5 gt He Jeamein (1,2,...,2023 Laid Ao gl Al dovonl) slasY plsuil i
slasy) pldsuisl is O3 .&&\ Jid Y ads G Eet Al stash et Ty OF G
cdle sde Ay Corge s oY 0 ol g2 b Joew —1011,-1010,....,1010,1011
2023 s» sus G ~1010,-1009,....,1010,1011,1012 &I doall slusH dsgos JWbs
2 @byl 502 (1012 g2 Wl oda 3 sue pST . bt 38 2023 = Ll e sty
d+0+1+2=4
Using only positive consecutive integers, 1. €. 1,2,...,2023, their sum is
way too big, so the sequence must start with negative numbers, such that
many of them cancel out. Equally balanced -1011,-1010,.....,1010,1011
yields 0 as sum. Just shifting this block one over leads to —1010..1012,

where —1010..1010 cancel out and 1011, 1012 with sum 2023 are left
overand 1 +0+1+2=4.

Yy
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21 .Some camels and some kangaroos are standing in a circle. There are
three camels in total and there are no two camels who are standing next
to each other. There are exactly three kangaroos who are standing next
to each other. What is the smallest possible number of kangaroos in the
circle?

(4) (8) (€) (P) (£)
4 5 6 7 8
(B)

Wgdlo) (S5 A Sllg 0 3 81 8y llally K S0 AUy 4 S0 Jorll i
(KKK 8yglmzs AS SUlge BN Lonall drgy 4l Jars . oY1 o0 6T y9lE pue byo 38 s 351
Wbt compgbomin Jo) oo o) 397 o bb G L AKKKA Jl bl oo eyglh OF Y 03)
3 ¢ KAKKKAK &I JoY1 g aa oygld ad b ol o a1 0 ol L) ) ik
598 8 3 sl Sblge o 3us 3T 03] gkl JKAIL ST EIB e dlap 81

¥ .A
Kk~ ~K
K! \
\ .}
A\' /./A
K

On both sides of the exactly three kangaroos K standing next to one
another there must be camel A, so the sequence AKKKA is already
given. As no two camels are standing next to another, kangaroos must
follow on both sides of this sequence giving KAKKKAK and the only
remaining camel must close the circle. Hence 5 kangaroos is the
minimum.

YY
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5 cm/mily

-
20 ¢cm/min

\15 cm/min

¢S em /min S pdb B CW’Q‘J.&M ,&y\__-,ig\ &ww&w‘&ww‘ 22
G U U pus @) Aawgdt depudl Lo, JSCIL oo 92 WS<20 cm /min 9 <15 cm /min 4
oSl il o2

22 .An ant is walking along the sides of an equilateral triangle. The
speeds at which it travels along the three sides are 5 cm/min, 15
cm/min and 20 cm/min, as shown. What is the average speed, in
cm/min, at which the ant walks the whole perimeter of the triangle?

(4) (B) (€) (D) (£)
10 ¢m / min @ cm /min @ cm / min 15 ¢m / min ﬂ cm / min
11 19 3
(C) s

Jsb iy piy o ) OF aST SUSs) 600mg§3w¢.&\&%¢iy8¢d§‘j}boidp}és
(5,15,20 Slepdt 3l ool diie Cislias Y Jglall 1da bty (adaall

LS Ll — 4+ —
2 5 15

60 60 60
20
180

2 12+44+3=19min 2 &bl i U]

,ch /min gyt dawsdl de,udl 03) .3%x60=180cm

We assume that the length of each side of the triangle is 60 cm (you can

be sure that the solution will not change with changing the length of the

side, and we chose this length because it is the least common multiple of

the magnitudes of the velocities 5,15,20).

The total time is %+%+g—g =12+4+3=19min and the total distances is

3x60=180cm .

Hence the average speed is %cm / min .
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23 .Only seven people participated in this year's chess tournament, in
which each one played one game with every other one. On Monday,
Saad played 1 game, Saeed played 2, Ahmed 3,Khaled 4, Osamas
and Ashraf played 6 games. How many games did Nawaf play on
Monday?

(4) (8) (€) (D) (£)

1 2 3 4 5

(C) =

Aogelals Gy o Aol dabady (Y 091 & i G Sl JS iy ey jasd IS b e
O 250 an Bk gll Wilhls s odd WD & 09 ABUN LU BT das o ¢ £ B 6 iy I
2 Al deres Gl AR ¢ g cdaw ol s Lo DU ST alad 5 1gae e dslusl e s
OB & (49 chomwg o bl s b DY S adod 4 o 0 7 peew LB OV Coads by OB il
o DB1g Of g5 0 ey ot JoST lais OF1 Mo asluly Byal ao SN Wbyl ol L3 u

RUH TR W 3
LT
Saad R
Saesed
sigs
Nawaf
.m:-i
Ahmed
Y
Ashraf
A
. Khaled
dalut
Csama

Let's represent each person with a point, and each game between two
people on Monday with a line segment connecting their points. We start
by drawing 6 segments that come out from Ashraf's point to the
remaining points, and then Saad played his only game with Ashraf. Now
we go to Osama's point, from which 5 segments will come out for all

Yo



..........

insgoofXd
@Mawhiba | Mawhiba.sa

aaaaaaaaaaaaaaa
MMMMMMMMMMMMMM

points except Saad's point, and then Saeed played his two games with
Ashraf and Osama. We go now to Khaled, he will come out of his point 4
segments for all the points except for the points of Saad and Saeed, and
then Ahmed has played his three games with Ashraf, Osama and Khaled.
Only now is the drawing completed, and you can see that Nawaf played 3
games.
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24. Kholoud wants to write the numbers 1 to 9 in the regions of the
shape shown so that the product of the numbers in any two adjacent
regions is not more than 15. Two regions are said to be adjacent if they
have a common edge. In how many ways can she do this?

(4) (8) (€) (P) (£)
12 8 32 24 16
(E) s>

050 Of Gt W 130 06K OF g JUr 1da Oy Jaid g ylor Lad 0585 O 8 8,9 0F LY
V1 sl bo ooy lay U3 055 OF (S (gt S ) 9 9 8 ot 3 8,9 Olsuall
af G o 3blio auyl vy o6 al ud (7 suall plaogl Cows OV L1 et 3 V) ary (S
Y 63l daid 2 suadl gn 7 sl yelsbl Sl 06 OF by (3 9 2 okl § 0SS OF (S Y
A€ 34,5301 3 OV 2 sl e st ol S gt 05SCmd 3 auall gl 05 O S
el 3 4,5 aog Sy (bl g ange 05Sug p YN paall gl 4 Gl g 3 suall
83081 b adb 9 ) 1o 31usW) aiogd 2x4x2=16 alwy G lall 3us 03 .ol for d (yiygl

Note that 8 and 9 must have at most 1 neighbor and that neighbor must
also be 1. As a result, the numbers 8 and 9 must be in areas 8 and 9,
which can be in two ways. Also, the number can only be 1 in area 1. Now
we specify the position of the number 7, which has four states because it

YV

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



“& {Uuogo
m Mawhiba

«««««««««««««««

cannot be in areas 2 and 3, and the triangle adjacent to the number 7 can
only be the number 2. Since the number 6 cannot be adjacent to the
number 3, it will come next to the triangle with the number 2. Now we
will have two modes for placing the numbers 4 and 5, only 3 can be
adjacent to the other two. Therefore, there are 2 x 4 x 2 ways to place the
numbers 1 to 9 with the given conditions.

YA

insgoof Xd

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



2 ‘ 1090 \
Mawhiba

flmgoglails
KangarooMawhiba

«««««««««««««««

sde Of dilie Ly 3 suall Cislze s yplladl § obea) sus ek O e iy .25
4)3.3\.!43\ %3 adls il WIS (oo 436‘-\.& dald | adls w-U\ 4 (Solaw aslef NpY-F ‘;,,g.ﬁ\ up\é;&iﬁ\
Oplalt 1 &) e Gl i 6T 3 il ol Gl G STy b sl G WU

25. Abdallah is standing in a queue. The number of people in the queue
is a multiple of 3. He notices that he has as many people in front of him
as behind him. He sees two friends, both standing behind him in the
queue, one in 19 th place and the other in 28 # place. In which position
in the queue is Abdallah?

(4) (B) (€) (P) (£)
14 15 16 17 18
(D) U

G G iy B OF amy 1ag cadls iy Lases x g asbel il Lased x s o) OF o i
Ao 0¥9 . x <18 Wegex +1<19  03) (19 il Jg 4l Caly bl ui OT 8 x +1
X @d 05 13.5<x <18 83 .x >13.5 gy . 2x +1>28 03] 28 il & ik Y
B 3kl Al OB (3 suall Slislias e 2x +1 OF Eug .17 5116 of 15 5 14 2 &SN
A bl G G Wasg (x =16 2 el 3ad
Let’s say Abdallah has n people in front and n behind him, that means
Abdallah is in position n + 1. On the other handn+ 1 <19 and 2n + 1 >

28, that is n can only be 14, 15, 16 or 17. Since 2n + 1 must be a multiple
of 3, n = 16 and Abdallah is in the 17th position.
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26. Some mice live in three neighbouring houses. Last night, every
mouse left its house and moved to one or the other of the other two
houses, always taking the shortest route. The numbers in the diagram
show the number of mice per house, yesterday and today. How many
mice used the path shown by the arrow?

(4) (B) (€) (P) (£)
9 11 12 16 19
(B) » J

ardly ogllalt JLbt Gl OVl oda jam 847 =15 98 jludl § M ysle @ 012 sus
3d 03 ¢4 g LI Coll chist G 01l sus O 5 I Cold Jgosll Y el

2 gkl Ll e G o1l
NB 15-4=11

First method: The number of mice the left the two houses on the left is 7
+ 8 = 15. Some or none of these mice crossed the path shown (connecting
each other’s house) but the rest went to the third house. We see form the
second picture that 4 mice arrived at this third house. It means that the
other ones, namely 15 —4 = 11, are the mice that crossed the shown path.

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



insgoofXd
@Mawhiba | Mawhiba.sa

o

flmgoglails
KangarooMawhiba

««««««««««««««««

LS (Ol 58 T @B adsual (Laid T W31 alusuinl 31Ut £ g0eeS 1015 sl det 8727

oS 8 19 o)) Sa clad T (B alisuialy Sl g gammaS’ 2023 suall 4y OV g 5o
¢ T7éAﬂ\%§eAﬁ&~w‘§\C4}\LU

777
77

+ 77
77

7

1015

27. Mohammed wrote the number 1015 as a sum of numbers using only
the digit 7. He used a 7 a total of 10 times, as shown. Now he wants to
write the number 2023 as a sum of numbers using only the digit 7,
using a 7 a total of 19 times. How many times will he use the number
777

(4) (B) (€) (D) (£)
2 3 4 5 6
(E) 5
5 o 13908 adduind OF 2 ¢ 2023 & sl 43y O 15 oY) AL
277 &3 o 13508 0 ~% 3 3 2023 & ody O Gl 1 L9V Ay ol
777 6 Lkor Moy . 9x7 =63 383 5 gl 7 suall upgll Caslialt Y Silarw
77
77 uc(2»§@:ng6+6o@)6»wui%ob@\sy;&pﬁéh.ﬂM
e oy 8x7=56 0¥ 7 I oo igld oo 058 il 308 05 OF e Wl o
;; G oaue 03 ol 350 & T+T7 =14 ) gl W Jool 6 Loken L
7 .62 77 L@.:Se.\;mm
2023

50 777 pldseanly < 777x3 =2331> 2023 O Vi oS Silpe S 777 plisenasl 191 Ayl
Jow 525 (2023-2x777 =469 Al Wy oo 777 plbseiab s W 10 JolB Su1g
6 =77 & Pkt é’\ OVL) e 03 . T7Tx6+T7 =469 as Eod
Since the units digit of 2023 is a 3, we must use a column of nine 7’s
because the only multiple of 7 ending in a 3 is 7x9 = 63. This gives 6 to

carry. So the tens column must end on a 6 (so that 6+6 ends on a 2),
which means we need a column of eight 7°s as 8x7 = 56. Now this

Y
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column has a 6 to carry so we need 14 =7+7 on the left most column.
Alternative solution: Three 777’s are too much as 3x777 = 2331 > 2023
and one 777 is too little. So start with two 777’s. What remains is 2023 —
2 x 777 =469, which is easy to manage.
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el S ST e glanie qlig sy JISCHT dmgl ) plasie s @odi ¢ .28
) ) cohld) s dnnd (2 e g Sl praall cwldand! dlons (J) ALY Aol G Lunns

¢ 1S (Il Lt

28. A regular hexagon is divided in four quadrilaterals and one smaller
regular hexagon. The area of the shaded region and the area of the small

area small hexagon o

hexagon are in the ratio 4 What is the ratio .
3 area big hexagon

(4) (8) (€) (£)

3
5
)

—~
~lw| T
N

W
w|—| ™
w| O

(4

» g
by @7 s £ 508 29 (4 Solud ALY Akl dlus 03 . 3 (Sglwd phndl cwlibedl dmbuns 2,4
£) Mas £y Gillay login 1y IS copblle b sy Blin OF U ol ISl o (S ool
O34 (Sgly s 1) Sl (3l 908 O3 (Lpilall s 1 o A1 i a0

oot dls 1) gl cuslibnd) bt B O3] .34+ 4 44 =11 Sslud S gwlilead) Gluns

3
L= WS
11~

Let the area of a small hexagon be 3. So the area of the shaded region is
equal to 4 , which is the sum of the areas of the two shaded

Y'Y
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quadrilaterals. But from the figure shown, there are two unshaded
quadrilaterals, each of which is congruent to a shaded quadrilateral (the
same sign is placed on the congruent quadrilaterals). So the sum of the
areas of the two unshaded quadrilaterals is equal to 4. So, the area of the
big hexagonis 3 +4 +4 =11 . So, the ratio of the area of the small

hexagon to the area of the large hexagon is %
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ol ¢ alad IS e 1Antg 13u ( ag¥) Bygll o adad o o Adlime Sl dxw Jlo 529
SN SN Al Sl 0da oy ¢ Lddas SMes I gy o A3y adadll odn Gl
Gadl G A Osll gughe oD (pogs 92 LS8 ¢ T (6 eI Gy gV Bl G0l
LgSUl susYl paat ga b 17 paasl O WU & ) 35 23 WaTy @) slus¥ g gad O sl

SO Al sliadl Gyglt alad o

29. Salem wrote six consecutive numbers onto six white pieces of paper,
one number on each piece. He stuck these bits of paper onto the top and
bottom of three coins. Then he tossed these three coins three times. On
the first toss, he saw the numbers 6,7 and 8, as shown, and then coloured
them red. On the second toss, the sum of the numbers he saw was 23 and
on the third toss the sum was17. What was the sum of the numbers on
the remaining three white pieces of paper?

(4) (8) (€) (D) (£)

18 19 23 24 30

(4)
(23 damdl BusY odd Laid SIS au)l lgd (8 9 7 5 6 e Akl dxndt SlasY) ColST13)
o slasl &% 24 @A.é\ I Iy ‘;&q‘ﬂ .6,7,..,11 55,6,..,10 9 4,5,....9 5 3,4,...,8
Ol et N .6,7,...,11 55,6,...,10 o0 sl B 17 gget Jo Jpad! (SEV5¢3,4,...,8
0585 OF g SO Bl slia) Byt adad o slasY g g0 031.4,5,..,9  » 3ueY) 0SS
.445+9=18
If those six numbers are consecutive and 6, 7, 8 were seen, there are only
four possibilities for all six numbers: 3,4,...,8, 4,5,...,9, 5,6....,10, and
6.,7,...,11. The sum 24 cannot be obtained with 3 numbers out of 3.4,...,8
and the sum 17 cannot be obtained with 3 numbers out of 5,6,...,10, and

6,7,...,11. So it must be the numbers 4,5,...,9 and the sum of the numbers
on the three white pieces of paper mustbe 4 +5 +9 = 18.
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Galed) LWL 3 e 25 g dlais 17 g 3 24 (2850Y) aldl 55) (@2} 31 Jonw .30
O R st Syls 9 uday 3t BLLLY 8 ogbll lowgaa OIST13] . 2022 g oo dawldlg dnldlg
S LG e sus B ga b 22 e ST ObyLe 10 LU Lowgs OS5 . Sbyle 6 Jgl da ads
05 ol WBhle 8 Laghow 1956 OF o Sg

30. A rugby team scored 24 points, 17 points and 25 points in the
seventh, eighth and ninth games of the 2022 season. Their average
points-per-game was higher after 9 games than it was after their first 6
games. Their average after 10 games was more than 22. What is the
smallest number of points that they could have scored in their 104

game?
(4) (8) (€) (D) (E)
22 23 24 25 26
(C) » >
6 Jsf Jawgze OF sm Vi 5 ¢W=22 O Ay dxaldlg dmplud! SlyLht (& Jawgal

22 e S OIS Oyl

Cf (Ol 10 day s 22x6—1=131 Jormmd e 1138 5,d1 O Slyle 6 Jof JH 03)

S e Jorw dB 3, d 055 OF Y Syl it JMs MU (22 o ST daw gl 05 0O
ki 10x22+1=221

(221-131-66 =24 385,51 @Bl)le 3 ek 19555 OF (S F1 BN 00 duae B

The average in the seventh, eighth and ninth games was (24 + 17 + 25)/3
= 22. This means that the average of the first 6 games was less than 22.
Over the first 6 games, the team could have scored 22 x 6 -1 = 131 points.
After 10 games, the average must be more than 22, so over the 10
matches the team must have scored at least 10x22 + 1 =221 points in
total. The smallest number that could have been scored in the last match
is 221 — 131 - 66 =24.
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