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1. A grey circle with two holes is put on top of a clock-face, as shown. The grey circle is
turned around the center such that the number 10 appears in one hole. Which number is it
possible to see in the other hole?

(4) (B) () (D) (£)
6 o 2 7 o3 6 o3 9 41 7 o 2
2o0r 6 3or 7 3or 6 lor 9 2o0r 7
A |+
LSO 512 gl Gl Al 05 bkis Gy 1oy Olele 4 Ggluw cell 03y (G OF Slaall §y5all g
.UL‘J\B}}«G)\@C@}A

The given picture shows that one hole will show a time 4 hours after the other. This is only
true for A, as shown in the picture.
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2. Maria had to run to catch the subway, got off two stops later and then walked to school.
Which of the following speed-time graphs would best represent her journey?

(4) (8) (€) () )

t . t > 1 > 1 - t

D :

350 B (o B ) (85 1l oy byl SE il OV L yle (e B Tl o) B < g1 e g Ll
D e ) g2 U Gl Jid adl ud (e IS DB Lgllseng (Bphe B8 pw) (B ((BpS A8 ) (e

Because subway speed > Maria's running speed > Maria's walking speed. Now we classify
Maria's movements in her journey in order: running (medium speed), two-stop subway
movement (high speed), walking (low speed), and interspersed with stops between each. We
find the best representation of that journey is graph D.
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3. The positive integers m and » are both odd. Which of the following integers is also odd?

(4)

(8)

(©)

(D)

(£)

m (n+1)

(m+1)-(n+1)

m+n+2

m-n—+2

m+n

D : &

s(s2p = oyt @3p) 5 (79 =9 X 79) 5 (9= 79 X $32) 5 (S22 = 832 x $323) 100 ol

Gy WS m +Ln+1m +n NSV OB @3 p W n g m ol e (2r9) = 95 + 79) 9 (T = &3P + &5

(32 Dyl G Wl b gy 4,B,C.E Shld o W1 slusY) ud 1Sy

When m and n are both odd then m + 1, n + 1 and n + m are all even. That's why the
integers in (A), (B), (C) and (E) are all even. Only (D) is still odd.

Alternative solution: We choosem =1,n =3 and calculate the result in each option. I leave the

details for you.
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4. A large square of side-length 10 cm contains a smaller square of side-length 4 cm , as
shown in the diagram. The corresponding sides of the two squares are parallel. What
percentage of the large square is shaded?

(4) (8) () (D) (£)

25 % 30 % 40 % 42 % 45 %

D : 5
2es 10 A cm g JS 0456 (b puis b o 435K0 ALY Al 100 €11 % g5t S g pold 2SI d L
gl ALY Aaall Gl O3} LA +D =6 £ o9 sk SN WS g, b Legsiy)

10+4 10+4
A

b=Ta+7h=7(a+b)=Tx6=42cm’

42100 =42% @yl oS ay b o Aol Ailaield gl dedt 03

10

a 10

10

The area of large square is 100cm*. The shaded region consists of two trapezoids each of
them has two bases with lengths 10cm ,4cm and let their heights are a,» as in shown figure.

Then a+b =6. Hence the area of the shaded region is
1044  10+4

A
So, the percentage of the shaded area of the large square is equal to 42 +100=42%.

b=Ta+7h=7(a+b)=Tx6=42cm"
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5. Today is Thursday. What day will it be in 2023 days’ time?

Because 2023 is divisible by 7, this day again will be a Thursday.
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6. The large rectangle in the diagram is divided into 30 equal squares, as shown. The
perimeter of the shaded region is 240 cm . What is the area of the rectangle?

(4) (8) (€) (D) (£)

480 cm? 750 cm? 1080 cm? 1920 cm* 2430 cm?
D :
e o Jsb 031 . 240 om adlad) s Ja O Jaws ALY dddl pradl bt g Nl o Al 30 AMal) diladl g8

o ekl ls 031 . 5x8 =40 cm, 6x8 =48 cm & Jdasdd sl WU -%=8cm $3bmt piedl

.40x48=1920cm*

30 sides of the small square surround the shaded region, given that the perimeter of that
region is 240 cm. So, the side length of the small square is 240 _g .., . So, the dimensions of

the rectangle are 5x8 =40cm,6x8=48cm . So, the area of the rectangle is 40x48=1920cm*.
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7. The ages of a family of five add to 80. The two youngest are 6 and 8. What was the sum
of the ages of the family seven years ago?

(4) (8) (€) (D) (£)

35 36 45 46 66

D : &
TA= 8,080 3130 Bl jesl £ e WL (59750 Olgiw 6 95 Jalall oSG algel T |3
LGl T4 —AXT =46 s wajsl gsot algsl 7 |

The sum of the four eldest members of the family is 74. Seven years ago, the sum of
their ages was 74 — 28 = 46. Seven years ago, the youngest child had not been born and so
did not contribute to the sum of their ages.
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8. A wooden fence consists of a series of vertical planks, each joined to the next post by
four horizontal planks. The first and last plank in the fence are vertical. Which of the
following could be the total number of planks in the fence?

(4) (8) (€) (D) (£)
95 96 97 98 99
B : >

(o g + &8I Il A ol 1) 24)) 21501 6 0 0S8 gledl & Y1 Ao gat
(oly o + 1 2181 4) 21401 5 e Slegastl By 040

X 21 oo sue x G S+ 1 Byl e 058G 1P gge OB S
.96 =5(19)+1 » 8ygeall ol o A gl Sual)

The first field of this fence consists of 6 planks (2 vertical and 4 horizontal planks), every
next field consists of 5 planks (another vertical and 4 horizontal planks). So, the number
must be some number of the form 5x +1 where x is an integer, x >1. The only number in

this form is 96 =5(19) +1.
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9. The letters a and b are to be replaced by positive integers so that the equation %=gis

correct. In how many different ways can this be done?

(4) (B) (C) (D) (E)
0 1 2 3 4
E:J&
g=Z:>a-b=35
5 b

P (@,h) M ol AL o 0559 (35 duall gt gl g0 16 OF s b ¢ Argo B Slisl @, g
(5,7),(7,5),(1,35),(35,1)

.4 [LERTTY

a_T s 4p=35
5 b

Since the prime decomposition of 35 is 5-7 all ordered pairs of positive integers that fulfill
this equation are (1, 35), (35, 1), (5, 7) and (7, 5), and the number of them is 4.
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10. After having played 200 games of chess, my winning rate is exactly 49 % . What is the
smallest number of extra games I need to play to increase my winning rate to exactly 50 % ?

(4)

(8)

(©)

(D)

(£)

0

1

2

3

4

E:J>

358 Jire ey 37 102 52 1gd s (@ SLyL e £ g (Blyle %x200:98 g o B oLyl sus

Slpe 348 oty (S Adlo) Slyls 4l )zl 03] Bjlad) Slpe 3ue ae jedll S 3us Sle OF G (el 50 %

3 e BT lyle suey ey ¥y (102 (goles BHledt Sl pe sue (Sgluy j9dl)

Winning 49% of 200 games means winning 98 games and not winning 102. For me to
have equal number of wins and NOT wins I need to win 102—98 = 4 games to have 102 wins
meaning 50% rate of success.
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11. Salem is trying to save water. He reduced the time he spent in his shower by a quarter.
He also lowered the water pressure of his shower to reduce the rate the water comes out of
the shower head by a quarter. By what fraction did Salem reduce the total amount of water
he uses for a shower?

(4) (8) (€) (D) (£)
1 3 5 5 7
4 3 8 12 16

E:J&
s dnS™ ¢ oy L (A58) 1 o) o WS OISy ((hole) x (2 B G ol o0 g2 O @) Agudll olb) dS"OT 054
da pusuindl deS” & g %f 3l Lgadstinn g w%x jaﬁguh‘}ogL\&ﬂfc;a*aiugghd\xq.xtga\@ABXQmeM

L +xt=% o Al W‘w@w’ﬁc%xt (Sgls Rzl ApeSI OB ‘;w\g.%xx%tz%xt@w e

Let the old amount of water that comes out of the shower per second is x (milliliter), and he
consumes it for a time of 7 (seconds). Hence the amount of water consumed in the past is xz .

After the reduction, the amount of water per second is%x , and it is used for a period of time

it . Hence, the amount used after reduction is equal to3, 3, - 2 ., . Therefore, the reduced
4
quantity is equal to_’ ., and its ratio of the old quantity is T otext =L
16 16 16
VY
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12. The diagram shows three squares of side-length 3 cm, 5 cm and 8 cm . What is the
area of the shaded trapezium?

(4)

(8)

(D)

13 em?

55

2
— Ccm

65 )
— Ccm
4

B : >

BN Slil) MLs5 o e g s Jb WS g5 IV am condy ¢ P, G D) 4k G gl pakialt Vb (S

$3d M) OBt 4 Bls ¢ omg . poS gog s P 9 8 oimass ABC,ADE AFG
2 3 3+5 3+5+8

l>< i-i—4 ><5=§cm2
2 12 4

5¢m

- £ 8cm
3cm c/ q
: F

A 3B 5 p 8

Let the lengths of the vertical sides of the trapezium be p and g, and let's name some vertices
as shown in the figure. Now using similar triangles 4BC,4DE ,AFG we get

8 3
p__9 _ .SOp:—’q:

- = 4. Hence the area of the shaded trapezium is
3 3+5 3+5+8 2

l>< E—|—4 ><5=£cm2
2 (2 4
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13. Wire of length 95 m is cut into three pieces such that the length of each piece is 50 %
more than the previous piece. What is the length of the largest piece?

(4) (8) () (D) (£)

36 m 42 m 45 m 46 m 48 m

C: &
33 9 ey 3 .t 5 AT
éij EEX sz SS9l 6}:§J\ daladll J}b} 45)6 S 9l 6‘"“}‘“ daladll Jjb( P9 X g,‘jv..aj\ daladll J}bﬂ
x+§x +2x=95
2 4

.%x20=45‘5ﬁ§~h Anadl) Jgb 031 . x =20 Wgiag < 19x =380 \gse9 ¢ 4x +6x +9x =380 ) Ustabl Sy 4 & o pually

Let the length of the small piece x , then the length of the middle one is %x and the length of
largest one is%%x = %x . Now we have

X +3x +2x =95
2 4
Multiplying by 4 turns the equation into4x +6x +9x =380, then19x =380, then x =20. So
the length of the largest piece is%x 20=45.
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14. Points M and N are the midpoints of two sides of the rectangle. What fraction of the
area of the rectangle is shaded?

(4) (8) (D) (£)

o= X

wn|—| &
~~
A= Q
N—"

wl—|

| — |

C: &
BUsB Laa) gl @B g0 i IS (Ll SusB) OF dlamdiy .o pSdl Skl Sl-lons £ g0 (5led Jedarudl dlus OF a>ds
S3te 58 1 SO il dilna B ML) C s s OB WL gt o1 SO L (P Cinaig

(el dlns (6) 8831 DALY Solols £ gasty bl ¢ 1 Tolas Gy ol Beend] B9 l :lxl

4 2 2
A A
3 5

Because their height and base are half the size of the larger triangles, each of the five
shaded small triangles has an area equal to%% :% of the corresponding large triangle. The

same is true for the sum.
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C

15. Pentagon 4BCDE is divided into four triangles with equal perimeter. Triangle 4BC is
equilateral and AEF , DFE and CDF are three identical isosceles triangles. What is the
ratio of the perimeter of the pentagon ABCDE to the perimeter of triangle ABC ?

(4) (8)

(D)

D
>
3

L SN
O |w ™

—
w|h|l O
N

—~
| |
N—

D :J&
2 ‘ . ‘
(4B +BC) =§n JWL g N gilaze ABC Sl 0T & . 71 g2 dayY el e ST ool Lo o5
:u¢ CDF &l g 50 0N AF =CF = DE , AE = FE = FD =CD 44 &%) ity cpabialt dbllaze Sl 0

$9s ABCDE  gwlod) o2 w2y Wby «n=(CD + CF + DF) = (CD + DE + EA)

(AB +BC)+(CD +DE +EA)=§n +n =§n

% Sl gkt At O3
Let the equal perimeter for each of the four triangles be n. Since the triangle 4BC is
: 2 : . :
equilateral, so(4B + BC) = En . From the three identical isosceles triangles we can find

AF =CF =DE ,AE = FE = FD =CD . Now from the perimeter of triangle CDF we can find
n=(CD+CF + DF)=(CD + DE + EA). So, the perimeter of the pentagon ABCDE 1is

(AB +BC)+(CD +DE +EA):§n +n =§n

So, the required ratio is g
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0] 2]
88 1
4 85
3 90
2 89
1 88

16. On the table there is a tower made of blocks numbered from 1 to 90. Belal takes blocks
from the top of the tower, three at a time, to build a new tower, as shown. When he has
finished building the new tower, how many blocks will be between the blocks numbered

39 and 407
(4) (B) () (D) (E)
0 1 2 3 4

E:J>

o# 39 sl 085 .2 9 1 ae B asall B e BLaSs w00 3 ilislian 03U ade o IS cputdl 201 8
40 ¢ 41 oSl af 055y 3 wlislias oo 92942 daall lIS dm ogxf 3L 37 ¢ 38 0Ll wxd 0506 3 wlislias
40 539 op oeSs 4 4 03) . {39,38,37,42,41,40} S cifll SlaSly sSad

In the new tower, under each block numbered by an integer divisible by 3, there will be
successively blocks numbered by integers lower by 1 and by 2. The number 39 is divisible
by 3, so there will be blocks numberd 38 and 37 underneath it. Under the block numbered 37
there will be the block numbered by the next integer after 39 that is divisible by 3, 1.e. 42,
and under it blocks numbered 41 and 40. It follows that between blocks numbered 39 and 40
there will be 4 other blocks (numbered 38, 37, 42 and 41).
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17. Every third step of a staircase with 2023 steps is colored black. The first seven steps are
shown in the diagram. Ayah walks up the steps one at a time, starting with either her right
or left foot, alternating each step. What is the smallest number of black steps she will step
on with her right foot?

(4) (8) (€) (D) (£)
0 333 336 337 674

D : 5

T ogkin 351 Ol tighe cimyd ($98 Olryd 6 o L5 B e IS BB (5 mnd! ol 0l ol Sgmul) BT Oy 619
drg JWLs2023 =337 x 641 0of LY . Slrys 6 S edl ) Sag (! Lol 631 oy (o) Lgadd WP Lo
B A0 Bl BY sl O5SGaw Y1 Aoyl s155m domyd o AT oo lgs S 3 B gegt 337

Regardless of whether Ayah starts on her right or her left foot, she will repeat the pattern

of steps every 6 steps. In these 6 steps, she steps on one black step with her right foot (and
with her left foot on the other black step). 2023 =337 x6 +1. Since the first step in every set
of 6 steps is white (not black), she will step on exactly 337 black steps.
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18. We call a two-digit number power-less if none of its digits can be written as an integer to

a power greater than 1. For example, 53 is power-less, but 54 is NOT power-less since

4 =2, Which of the following is a common divisor of the smallest and the largest power-
less numbers?

(4) (8) () (D) (£)

3 5 7 11 13

D : 5
055 Of K8 WLy (0=07,1=17,4=27,9=3"0Y 0,1,4,9 0555 0 ;e ¥ B4l JolBy cdy oo 05500 s 06)Y o
Tl S Sials uldlly (77 sa sue ;ST922 g2 551 Jlb sue ool 031 .2,3,5,7 Laid

The digits of a power-less number can be among 2, 3, 5, 6, and 7 only since both 0 and

1 can be written as any power of themselves and 9 = 32, 8 =23, 4 =22 . The smallest two-

digit number is 22 and the largest one is 77 and it is easy to see that they have only one
common divisor greater than 1, thatis 11.
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19. A square of side 30cm 1s divided into nine identical smaller squares. The large square
contains three circles with radii 5¢m (bottom right), 4cm (top left) and 3em (top right), as
shown. What is the area of the shaded part?

(4) (8) () (D) (£)

400 cm’ 500cm’ (400+507)cm’ (500 —257)cm’ (500+257)cm?
B : >

850 Ly O7TC  (Sglas (8ghnall AMIaLI 3 510 omlns 03 (311 b Caai Jsb 7 o) 7177 (Ggland 3511 dmlins OY

E50f (S9lnd sl 85I dls & a9 . 2577CM % (S9SN i) 89101 dlsg 16771 7 (S9lars o ) AL
Slap 5 irbas ggles Jabt 531 Bl 0552 (100m ol gl o b i Jsb OF g . coilllalt 5 51 3oLns

5%x10% =500cm * gglws

Note that the sum of the areas of the two smaller grey circles is the same as that of the big
white circle since 32w +42n = 52n. So, exchanging the two grey circles with the white one,

the region becomes a simple polygon whose area is gx 30° =500cm .
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20. Khaled calculates the mean of five different prime numbers. His answer is an integer.
What is the smallest possible integer he could have obtained?

(4) (8) (€) (D) (£)

2 5 6 12 30

C: &
2,3,5,7,11 » idgi stael ind aol 5 Ao Gt Joy 31451 ¢ 902 05 OF (it (e Taste Jaugill it 055 S
SR sl g0 s Jguadt LSS (30 98 28 o pST 5 sdall Caslizs ol O¥5 .5 o Gl |y ¥ 28 = Lge ey

2+3+5+7+13
’ 5

=6 5 bl 0555 13 sl 11

The sum of 5 primes must be divisible by 5. The sum of the first 5 primes 2+3+5+7+11 =
28 does not work. Since the least multiple of 5 more than 28 is 30, we can get it by

increasing 11 to 13 we get a solution for the average of 6: 2 +3 + 5+ 7 + 13 =30.
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21. The diagram shows two touching semicircles of radius 1 and parallel diameters 4B
and CD . What is the square of the distance 4D ?

(4) (8) (€) (D) (£)
16 8+443 12 9 5+243
B : |+
EF =2 —1? =3 0l ad AEFG: Jo oyt G . EG =1+1=2 0f Lam¥ 1 ¥ JW1 JS01 3
of é : AAHD gsw,bug&xh.w?\.AH:1+\/§+1:2+\/§ S S 0 o 1
2
.(AD)2:(2+J§) +1P=8+43

]

E V3
In the left figure shown; we can notice that £EG =1+1=2. From application of the
Pythagorean theorem in AEFG , we find EF =+/2> —1> =+/3. So in the right figure shown
AH =14~3+1=2++/3 . From application of the Pythagorean theorem inAAHD , we can

find(AD)’ =(2+3) +1 =8+ 443.

A T 2443 H
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Sl @ 2023 4wy ol suall g2 Ld (Cned! ) slend) o0) Sl G
22. When it is given a list of four numbers, the Kangaroo Machine continues the list by

typing the smallest non-negative integer that is different to each of the four preceding

terms and then repeats this process over and over again. Jaqob types in the numbers
2,0,2,3,

into the machine. What number will be the 202374 1n the list?

(4) (8) (€) (D) (£)

0 1 2 3 4

C: &
:JW K o 05w et gl (@) Slae ¥t Al

2,0,2,3,1,4,0,2,3,1,4,0,2,3,1,4,...
dey 2023 agg @l sualt . {0,2,3,1,4} 2 sl 5 e 153 8y San 895 o8 Byl ) A e Tey Akl OF o>y
S gl sual Ulas ghlal) suadl 03w (3T 5 g JS Jsb) 8,58 ilyes Bide= g = 2022 v Jo) U 9IS
2 9 SJJg::L\ 5}3.\.‘\

The sequence of digits typed by the machine is:

2,0,2,3,1,4,0,2,3,1,4,0,2,3,1,4,...
Starting from the second digit this sequence has a period of 5. Then a number in the 2023rd
position is the same as a number in the 3rd position, i.e., 2.
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23. A rectangle with vertices (0,0),(100,0),(100,50) and (0,50) has a circle with center
(75,30) and radius 10 cut out of it. What is the gradient of the line through (75,30) that
divides the remaining area of the rectangle into two equal parts?

(4) (8) (€) (D) (£)

1 1 1 2 2

5 3 2 5 3
A |+

$ ABCD Joasdt s M3 Giapd oLl 3 cmglase ol dondy (a,k3 e da) Jolarull S8 8 eeditens & ad g
N SH WS M @ g EF sl i (AC,BD o JS s 05Saw) 0550 M oSS . eioshl ¥ S
Of g (SAA4 V) Olillaze O JWbg « BM =DM gl WPUI9y BEM ,DFM bl OF dla>Ye L&s gl
PS8l g JS AEFD ,CFEB (WSS ¢ 29 < AC,BD EF daniznd) glail) Sliazie M OV Comdl . EM = FM
dladl @ Obglueg Olillaze Logd JWLy M Jg N

ot i Jodorad) S8 6 tns o (B JIW1 Blas (it (75,30) 35101 538 58 el 6T OF 6 (JIgondd 5905

0+100 0+50 - . P .
S ) =(50,25) & Jolazd! S50 03] . cailiine sl (o Cinanin 058G Jolazd) 70 OF WaSo s . Jolazed

il e (50,25) Jolardt 709 (75,30) 35041 Sio c Jooll izl OB ¢ Jolazdt 513 JolSJb ads 35100 OF g

(

30-25 1
- = = (St Abs O3y pgete Cpod (1] bl o Al
75-50 5

A D

B C

Fact: Any line through the center of the rectangle bisects the area of the rectangle. To prove
this, take the rectangle 4 BCD in the left figure shown. Let M be its center (will be the
midpoint of both of 4C,BD ). EF passes through M , as in the left figure shown. We can

notice that the two triangles BEM ,DFM have equal angles and BM =DM , so these two
triangles are congruent (case SAA), then EM = FM . Since M the midpoint of line segments
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AC,BD,EF , then the reflection of 4EFD over M is CFEB , hence these figures are congruent

and have the same area.
Now, back to our problem. Any line through the center of the circle (75, 30) bisects the area
of the circle. Any line through the center of the rectangle bisects the area of the rectangle.
Since the center of the rectangle is the midpoint of two opposite vertices, then the center of
0+100 0+50
)
line passing through the center of the rectangle and the center of the circle must cut the
remaining area in half, as a semicircle is cut out of each side. So, the gradient of the line
dividing the remaining area of the rectangle into two equal parts is the gradient of the line
30-25 1

75-50 5

)=(50,25) . Since the circle lies wholly within the rectangle, the

the rectangle is (

that passes through (50, 25) and (75, 30) and so has a gradient of

Yo
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el Mgy i) SUSG Jaid dsdsuinl 13) Aol 32 Ugib 3 el iy (JulSOL Ggoeiin ot il 05 Lis .24

Hledll de Sy EULY e andsuin §13) dole B0 Oguad & conidl Wiy (ol SO W asdsuinl 13] Aol 20 Oguad

Al UL ad gl ) Caglly Cofll b oliad (sl CBgl O jladll § 03979 sl . caaddl 1) Ogonion adilag

¢ ladl) Uy 3 sl Aol oS argarg B el fopg Lodis ABla (oot Ui yglas LS ABS b psuiy § (s ) 341y

24. When Mohammed’s phone is fully charged, it runs out in 32 hours if he only uses it for

phone-calls, in 20 hours if he only uses it for the internet, and in 80 hours if he does not use
it at all. Mohammed gets on a train with his phone half-charged. While on the train, the

time he is on the internet, the time he is making phone-calls and the time he is not using it
are all the same. His phone runs out of charge just as the train reaches his destination. How

many hours did the train journey take?

(4) (8) () (D) (£)

10 12 15 16 18

D : 5
O}\.a.ﬁ— ‘:3 O”“:"“ .\.é.;.gj Acdsw UK L2 dsdsei! 13| dslw 16 Oj& ‘:3 Q’hﬁ‘ Ao (il é! Oyui-n ot A oY
Sl dyyllad) e of o248 ALY < M.\:':.:...g"‘l 130 Aol 40 Ogad @ cpeddl Ly hdd Co W aedsuinl 13) dslu 10

dylad) IVl 48y 4% Sl oY) e dgyllad) SDgaul 48 4% Sbnd SIS o dyyllad) SMgansl de g 055G . 1

1 ¢
O3S alusuinl pdeg oy UKL Gy Gglundl punde 329 (X g8 jladll Uy 0y (S 20 S35l asldsuinl ads sl

05 Gl % o IS o

* i+i+L =1= x =16
3116 10 40

Because Mohammed’s phone is half charged, the times the battery will run out are 40, 16,
and 10 hours respectively. Let say the journey took x hours. Then, it used x/120 and x/48 and
x/30 from battery and their total is 1. We find x = 16 from here.
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25. Seven different single-digit numbers are written in the circles of the diagram shown
with one number in each circle. The product of the three numbers in each of the three lines

of three numbers is the same. Which number is written in the circle containing the question
mark?

(4) (8) (€) (D) (£)

2 3 4 6 8

A >
I (A oo o S o gt & o By JSOY 05,7 cpad o s gt S5 Y w6l darSlo o) o0
oyl oy Jool> O Loyl bmY o) s st o IS 0y Joold Lglows AW o gasl a1 oyl Juol 0655 07 S Y
i) G a8 a2 20 Jool 056 OF gt 1y (o3 sl O Y ) W1 el 25T 0y fol (g5l oY1 i)
05K OF (S5 031 . 2x3x4x 6x8x9=2" x3" ga gl I dandl S8 ol 0y Juole ST S Ry o Yl
A S i les . 27 =8 of 2' =2 algda¥l ddle (g5 g1 35001 J gl (31

Lot ¢ 8 3uall ilislias (o0 dg0all alyl o Jol 05Sm . 8 g2 algiza¥l e g8 B 3511 3 gl (B A § —
Aoghe U 03 .8 Slislas oo Led 335 V2X3X4X6X9 =36 9 B o Syl ©y0 fol-

2 B o JSabyl Lo Jolr 0w 2 2 algina¥) Adle g8 @1 3N 8 dgzalt (B A G -

Joot= {9,4,2} ssealty {3,4,6) W caalt  {1,9,8} J5M it 1 elis Jo JieS . A/3x X 6x8X9 =72
L7285l !

It is easy to see that neither 5 nor 7 can be used because each number is at most on two

sets of three numbers, so the third set cannot have the same product as each of the other two.
The product of all the numbers in the two horizontal rows must be a perfect square (the
square of the common product). But the product of all seven digits that appear is
2x3x4x6x8x9=2"x3"* So, the number on the circle with the question mark can only be

2' =2 or 2° =8. But it cannot be 8 because then the product of each row would be

J2x3x4x6x9 =36 , but this is not a multiple of 8. So, the number in the circle is 2. If we

want an example to see that this is possible, we have: First row 1, 9, 8, second row 3, 4, 6
and column 9, 4, 2, with common product 72.
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26. yasser has drawn a closed path on a cuboid and then unfolded it to give a net. Which of
the nets shown could not be the net of yasser’s cuboid?

—
,J

—
P

(4) (B) (€) (D) (£)
7 | N [ L —
— Ve

C &

e g jles oy C IS OF ool o ool il § Wgiann Joamw @) ahall mogs g) d3le ) Doglad-) oy

7

|

3

~

—

™

P

Connections in grey show which pieces are glued together (i.e. belong to the same path).
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27. How many three-digit positive integers x are there, such that subtracting the sum of
digits of x from x gives a three-digit number whose digits are all the same?

(4) (8) (€) (D) (£)

1 2 3 20 30

D :
Byl o 035 sllall . x = abe = 100a + 10D + ¢ ypuaht Jo o8 B30 o 155K s1us
abc—(a+b+c)=(100a+10b+c)—(a+b+c)=99a+9b=9(11a +b)

1<a,b,d <9 ,a,b,d €7 o cddd =111d byl Jo 355 iglizs o B o 65Ss ) 05 O gl
T 37d
3 e el i d 0 g Viay O(Ula +b) = 111d = 1a+b === o3

1<a,b,d <9 ,a,b,d €Z b2\ o ol Ving d =9 = 11la+b=111 : 4% B -

i @) sl dsgemad Wby . a=6,b=8 a9 byg,idl a8 upy J> Uy d =6 = 1la+b=T4 a5t L -
St 10 sasy 680,681,682, ....,689  » byl

i @ st dsgezad Wby .a=3,b=4 a9 by,idl 388wy J- Uy d =3 = 11a+b =37 @ Ju-) -
Slast 10 susy 340,341,342,....,349 (2 b2

134s 20 ga gllall sluedl sue St 03)

Let the three digit number be x = abc =100a +10b + ¢ . So, the required difference is
abc—(a+b+c)=(100a+10b+c)—(a+b+c)=99a+9b=9(11a +D).

The result should be consisted of three similar digits in the form ddd =111d , where

a,b,deZ,1<a,b,d <9. Hence 9(11a+b):111d:>11a+b:%. So, d is divisible by 3.

-Case 1: d=9=1la+b=111, this contradicts the conditionl < a,b,d <9 ,a,b,d €Z.

- Case 2: d =6 = 11la+ b =74, which has unique solution a =6,b =8, then the numbers that
satisfy the condition are 680,681,682,....,689, and the number of them is 10.

- Case 3: d =3 = 1la+b =37, which has unique solutiona =3,b =4, then the numbers that
satisfy the condition are 340,341,342,....,349, and the number of them is 10.

Hence the total number of numbers is 20.
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28. In how many different ways can the word BANANA be read from the following table by

moving from one cell to another cell with which it shares an edge? Cells may be visited
more than once.

(4) (B) (€) (D) (£)
14 28 56 84 it
other value
D : 5

gl N B3 ol S5 g g5 . ) oo SIW Sgaall JgW1 Caalt @ Jg¥1 N B - d5Y AU
2x2=4 s Gl sae (I 3paadt S caalt G ) JgYI N e 92 05 0 -1
2x4=8 g Gl sus gl sgealt W Cidll § 05K OF 2
AX2=2 58 Glall sus :jlud) o SIS gandl CIWN Canalt § 0SS 0T -3
A 4+ 8+2=14 s LV U Gb sis S 0550
b 14 g @b susy LY Bl isline g . jlead) oo Jo¥1 Sgeall CIW Caalt 3 J¥1 N OB cigld) B
(gl N O3 Ol Lgae £ 455 . g1 3g0alt g il G Jg¥1 N OB a6 -
2xAx4=32 ga Gl aas (g1 sganll G cinal) § ) I N o g0 0550 01 -1
2x3x2x2=24 s Gl sas B O dof G 05 0F -2
Adgb 24 +32=56 s W B G b sis Q) 053
Al 56+14+14=284 s Gkl x> sue 122
Case 1: The first N 1s in the 1st row, 3rd column. If the 2nd N i1s in the same, then there are
2 x 2 =4 possibilities. If the 2nd N is in the 2nd row, 2nd column, then there are 2x4 =8

possibilities. If the 2nd N is in the 3rd row, 3rd column, then there are 1x 2 = 2 possibilities.
Altogether, there are 4 + 8 + 2 =14 possibilities.

Case 2: The first N is in the 2nd row, 2nd column. If the 2nd N is in the same, then there are
2 x4 x4 =32possibilities. If the 2nd N is one of the other three, then there are
2x3x2x2=24 possibilities. Altogether, there are 24 + 32 =56 possibilities.

Case 3: The first N is in the 1st row, 3rd column. As in the first case, 14 possibilities.
Answer: 56 +14+14=84.
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29. The diagram shows a map of a park. The park is divided into regions. The number
inside each region gives its perimeter, in km. What is the outer perimeter of the park?

(4) (8) (€) (D) (£)
iUy
22 km 26 km 28 km 32 km none of the
previous

B : >
Al Lo OB 1 . Jaad) Jad-) e g Gy daladne bglas s AW gLl Olla Ly ¢ Jaad) L) Job g2 ddud) o2
Sl

A+B+C+D+E—-(G+H+F)+K
=124+11+49+4+6-3+10+7)+4=26

The sum of the perimeters of A, B, C, D and E give the length of the outside line increased
by the dashed line. If we subtract the perimeters of F, G and H, then we subtract the length of
the dashed line but we have now also subtracted the length of the dotted line. So, we add the
length of the dotted line to compensate. In other words the perimeter of the park is (A+B +C
+D+E)—(F+ G+ H)+K. Here itis 42 km — 20 km + 4 km = 26 km.
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30. Bian wants to write the integers 1 to 9 in the nine boxes shown so that the integers in
any three adjacent boxes add to a multiple of 3. In how many ways can she do this?

(4) (B) (€) (D) (£)
6 6’ 29 6x5x4x3x2x1 | 9x8xTx6x5x4x3x2x1
A:JJ-\

B 1Baey 1 gglem 3 e wand BU 1By 3 Slislias o 13ue 558 Syglman Sl B (of Jad OF (it wgllaly 3ad S
QWS 3 o grend 3L o e gat SN L) S i W2 gl 3 e Ao

A=13,69}, B=1{2,47}, C =158

(d3Y Lo 50 oy A, B,C Do ge) 6] o0 maludly ail Jlg oY) i (&) Sl bl 1usl 0655 O st s Je 30l
I g (F Sl 31T sy AW A8 el Wgondy 6 51 A8 g0 o plillg a1y W1 g5 (B ol bl 31T Lery
(A 0SS OF i dmad) Sl M 8 211 OF ST) W) 0 gast) Laand g Bl Ao 9ol o auilidly Lol

e gal Jlal @b sus 031 .1 Wylest G b sus Wy (2 aylast 3,k sde i1y 3 52 Ls¥ de gt jlast 3,k sue OV
g0l pols a G b 3us 03] .1 ¢ aledly (2 g2 wl Mg (3 g8 Jo¥ b jlest Gl sus OV .G b 3x2x1=6 48

23Nl i Bb us 03] .6 gp BNy W) dsge) polis aig Bk sus AL .G b 3x2x1 =65V
Abb 6x6x6%6=6"

In order to achieve the desired, any three adjacent numbers must contain { a multiple of 3, a number
with remainder 1 when divided by 3, a number with remainder 2 divided by 3}. Therefore, we will
divide the numbers into three sets according to the remainder of their division by 3, as follows:

A ={3,6,9}, B ={2,4,7}, C ={1,5,8}
Moreover, the numbers of squares whose order is first, fourth and seventh must be from one set, and
let's call it the first set. While the numbers of squares whose order is second, fifth and eighth should
be from another set, and let's call it the second set. Finally the numbers of squares whose order is
third, sixth and ninth from the remaining set, and let's call it the third set (remember that all the
numbers in the squares should be different.)
Now the number of ways to select the first set is 3, the second is 2 and the third is1. So, the number
of ways to select sets is 3x2x1=6ways. Now the number of ways to select the first square is3, the
fourth is2 and the seventh is1. So, the number of ways to distribute the elements of the first set is
3x2x1=06. Likewise, the number of ways to distribute the elements of the second and third set is 6
. So, the number of ways to distribute all numbers is 6x6x6x6=6" ways.
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