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1- Basel's weather app shows a diagram of the predicted weather and
maximum temperatures for the next seven days, as shown. Which of
the following represents the corresponding graph of maximum
temperature?
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2- How many integer numbers are in the interval (20 - /21,20 ++21)?

(A)

(B)

© (D) (E)

9

10

11 12 13
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3- A cube with edge 1 is cut into two identical cuboids. What is the
surface area of one of these cuboids?

(A) (B) (©) (D) (E)
2 3 4 5
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4- A large square is divided into smaller squares, as shown. A shaded
circle is inscribed inside each of the smaller squares. What proportion

of the area of the large square is shaded?
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5- After the storm last night, the flagpole on our school building is
leaning over. Looking from northwest, its tip is to the right of its
bottom point. Looking from the east, its tip is also to the right of its
bottom point. In which direction could the flagpole be leaning over?
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6- A rectangular sheet of paper has length » and width y, where = > y.
The rectangle may be folded to form the curved surface of a circular
cylinder in two different ways. What is the ratio of the volume of the
longer cylinder to the volume of the shorter cylinder?
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7- Let z = %. Which of the following numbers is the largest?

NGRS

3

(A) (B) (©) (D) (E)
z! 7’ T \/; %/;
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8- How many 3-digit-numbers formed using only the digits 1,3and 5
are di visible by 3? You may use digits more than once.

(A) B) ©) (D) (E)
3 6 9 18 27
(C) ot e it
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9- What 1s the area of the triangle whose vertices are at (p,q),(3p,q)and

(2p,3q), where p,q>07?

(A) (B) ©) (D) (E)
% pq 2pq 3pq 4pg
(C) gotdt Jigdt Dolr
it
Y
3q | .
q /A
;:9 2p 3Ip !

Agby ( BT Sl ¢ Mol url g gl (K1 oy . Y gkt 3 I BN g
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QWS OIS @b e JIgdt s o S 5T
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L p q

1 1
3 1 3p q|= 5[(92?(1 —2pq) - (3pg —2pq) + (pg —3pq)] = 5[4pq] =2pq
1 2p 3¢q
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X

N 0
The parabola in the figure has an equation of the form y = az® + bz + ¢ for some

distinct real numbers a,b and <. Which of the following equations could be an
equation of the line in the figure?

(A) (B) © (D) (E)

y=br+c y=cr+b y=ax+b y=azx+c y=cr+a
(D) il Ji5d k]
el & ! y93 alady aladll g 1 g0 Liaily 0> 0 03) A aladll dd OF s ;-
5 (0,c) Ao § @olall g1 plady abadll Lyl . aa? + b + ¢ = 0 3lab) Gpdr samd! Logaili)

.c>0

Ol G ded 1 (B CLE Ol O¥slae o ST @3S Y (0,¢) dadd)
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11- What proportion of all the positive divisors of 7! is odd?

(A) (B) © (D) (E)
1 1 1 1 1
2 3 4 5 6

(D) s @33 Jigd) i

T1=1-2-3-4.5.6-7=2"-3".5.-7 : & Joad &Jg¥ abslge 1) 71 il Johouy 1 |3+
0<m<40<n<20< k<] Eu 273" 5 - 7" 9l o 05w 7! :w(,.o\s‘;;iasg

Sl cm,n, Lk @d st Gyl s ga sdall Ao ght sl gl sus 03]

B 4+ 12+ 1)A+1)(1+1) =60
3 9 k) Bib 3ueg <0,1,2,3,4 @) db WY (Gb 5 ga m kel Gk sus bY)

(1

Ao Gl 23Ul B8 05T 0T WY (638 el 055 S
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a+b dsall o J sl [Siege b . B=(1,2)U(3,4) 3 A=(0,1)U(2,3) <S5 ~12
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12-If A=(0,1)u(23) and B=(1,2)u(3,4). What is the set of all numbers of
the form o« +b with « in 4 and v in B?

(A) 1,7) (B) (1,5) v (5,7) (€) 1,3)v(37)
(E) none of the previous
c:>=«0 )Lg>'- do-gs N
(D) s G Jigedt dlr)

(D) 1,3)u(3,5) U (5,7)

ll<a+b<3 QWb 0<a<1 and 1<b<2 O ae(0,1)andb € (1,2) 13| :da¥
.a+be(1,3)

Jab

.a+be(3,5) OB ae(0,1)andb e (3,4) O 13) :asul

ca+be (3,5) OB ae(2,3)andb e (1,2) O 13| &)

.a+be (5,7) OB ae(2,3)andb e (3,4) O 13) :da
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13- How many three-digit natural numbers have the property that when

their digits are written in reverse order, the result is a three-digit number
which is 99 more than the original number?

(A) (B) © (D) (E)
8 64 72 80 81

(D) yie S J1sdt &l
:JWby . abe+99 = cha 382 03] . abe Syl o Aol 38 I sdadl S 1
100a + 100+ ¢ +99 =100c +10b +a < 99 =99c - 99a < c—a =1
e Sy s 9 4] 1 e doveall ol dsl LSS (Ol B 58 a,comd ) 0 JSOY
.a,c w:wmm—@ 8 drgs O3] . Sy Wag ¢ =10 OF oy M3 OY 9 degdll ¢ dsb O

o2 10 4 b Ry
348 8x10 =80 S5twy AShl SusH1 sue 03}
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14- The first 1000 positive integers are written in a row in some order
and all sums of any three adjacent numbers are calculated. What is the
greatest number of odd sums that can be obtained?

(A) (B) © (D) (E)
997 996 995 994 993

(A) Fos gl gl Bl

348 500= APl S sue = &s A1 SlasH sue ;|

s OF gy s b sl LS 065 OF g1 ol 3 03,2 065 slusl B3 ot Jool> O s
(83,8 Ladd Uy

éj»‘»"‘ 998 ‘SLF Jeeei 3yglois sasi LW g;i @s‘. Ledy v ‘:9 Stue¥) Laso 131 Caf

W) Bypeall Jo g QL9 &5 SeY) o (S sue HST e Jguad! Laua
O,E.E,0,E,E,0,E,E,...,0,E,E,0,0,...,0

250 times (O,E,E) 250 times
Mg i) L8 3 A ) 3usY) Ay Lazg ¢ ¢« 0,B,F il 1348 750 Ldde Yol Wi L2
W) Bygaall 3 LS sl et 31U Lol Uty gy p gt o Jad g i
0,E,E,0,E,E,0,E,E,...0,E,E,0,0,...,0

250 times (O,B,E) 250 times
05w J9Y) B g0l 00 Byglonin S1usT BN (6T ¢ g0 OY By (3B muald OgSaw molsh) iy
0585 AW Ao gast) oy Byglonie SIAeT WM (5T £ gasty (83,8 S mo gy cusuke ad Y 035
1998 —1 =997 Sabu 03,8 apelt sus My L33 slusl BW it Jool- 4Y Lyl 032

V1

insg@oDf Xd I
@Mawhiba | Mawhiba.sa K:,,cu.l.l ) .audga



®eoe,

3t &
gjljig
ucation

Gimgaglails
aaaaaaaaaaaaaaa
MMMMMMMMMMMMMM

Clia o 515 gl suall | K201 (8 ST Bl S (00 308 J) S Edie el & —15
¢ pSdl St Lot b ala Aad 2 i

11 12F 20

15- A large triangle is divided into smaller triangles as shown. The
number inside each small triangle indicates its perimeter. What is the
perimeter of the large triangle?

(A) (B) © (D) (E)
None of the previous
31 34 41 62 o ot sy Y
(B) 26 gustdl et it

gl

£

o St Spanall Sltliel) Sl angt OF LM sl ol pdadll Jighl g g0 g2 gllall
dalad 51 Jgb ot VT g Lot (g0 5By dalad S Jgb Ol & pgestt SUIB 39 .90 Al

.;@)}
sBy ) Sl £ 908 2 — Sl bl Sllat w00 Solw ol aladll £ oot LUy
S Edl) Lo 929 ¢ 90— 2(13+15) =90 — 56 = 34 (Sl
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3l 065 ks N sl bl Byl Gy ol wb p(N) G N e dus Y 16
DAL dad Lo L p(23) = 2x 3 = 6 s 8 il alladl § 0o

¢ p(10) + p(11) + p(12) + - - - + p(99) + p(100)

16- For a positive integer N, we denote by p(v) the product of the digits
of N when written in decimal form. For example, p(23) =2x3 =6. What is
the value of the sum p(10) + p(11) + p(12) + - - - + p(99) + p(100) ?

(A) (B) (©) D) (E)
None of the previous
2025 4500 5005 5050 et i gy Y

p(a0) + p(al) +---

(A) yis joslad) JI5ud! &l
Lokt WS Dl gegt 10 () g ges! (658 Ay Ayl 1

i8gal p(100) girmsy (1< 0 <9 o p(a0) + plal) + -+ p(a9) dypaall & S50 g

RJEI]
OB p(IV) Bald iyl 3o
+p(@):a-0+a-1+---+a-9

=a(0+1+2+---+9)

9-10
2

) =45a

(Sghmt Pyl g g0l OB (Ll

p(10) + p(11) + p(12) + - - -+ p(99) + p(100) =1-45+2-45+---+9-45+0

=45(1+2+---+9) = 45" = 2025
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16 22
20 21 2
25 1
24 5 6

17- In the 5x5 square shown the sum of the numbers in each row and in
each column is the same. There is a number in every cell, but some of
the numbers are not shown. What is the number in the cell marked with
a question mark?

(A) B) © (D) (E)

9 10 12 18 23

(B) res pldt Jigdt )
&y W pageddly < L1 B oo gl My QW1 el o Sy Sy LaS Sls ) ol
ol dL jldl 0

16 22
20031 12122 | 2
25 1
24{a3 [ 5]a4 | ©
4 X

GLLL‘,sx M&MOWT‘_@;&L\J:}QJ\@}M\@;
(20+a, +21+a,+2)+(24+a,+5+a, +6)=(16+a, +25+a, +4)+(22+a, +1+a, + 1)
=>78=68+z2=>2=10
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18- A piece of string is lying on the table. It is partially covered by
three coins as seen in the figure. Under each coin the string is equally
likely to pass over itself like this X or like this X. What is the
probability that the string is knotted after its end are pulled?

(A) (B) © (D) (E)
1 1 1 3 3
2 4 8 4 8

(B) s oWl Jigedt )

U W ags X gl D W ags K Ul Oladsg & Ll elirl cladl dgas dalad IS o ;&
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19- A naughty pup grabs the end of a roll of toilet paper and walks
away at a constant speed. Which of the functions below best describes
the thickness y of the roll as a function of the unrolled part = ?

Ya Ya
1 1

A |1 = @ 1 =2 @ 1
Ya Ya

N"
N"

O |1 € |1

(E) roe o) Jigedt )

(SuB) (2 y Aadd CISHIAN G Oy (b b g2 plad By (Bl Jsb) e 2 1 J&

SNy, =y —22k) g ) Ay =y -2k Sy (B Y dedd el g ) Uy

ey .y, =y, —2nk Spall Jo y peai A Ay Uges Ly =y —3(25) geead O
n=(y,-v,)/2k (1)

(2% golul gl dmbe Jof 4 S dm o OF 2B %)

.z, =0 @%‘M‘émi&é\aﬂdj’m&y

cx2=x1+7zy1=7ry0+7ryl@nﬂﬁayﬁv\aecxlzﬁyo&g-‘* xlgg;w@ass.\,gwm
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triangle PxV ?

P QU
T
vl
S R 1%

4
X

Ll | Sl LS ot Eu$t & PQRS, TRVU,UWXY Sl h oy (S G —20

16 $3d TRVU aa,h) &by 36 S3ld PQRS po bl dluns 819 ol & P T, X

CPXV Gl doluws b

20- The diagram shows three squares PQRS,TRVU,UwWXY. They are
placed together, edge to edge. Points p,7, X lie on the same straight line.
The area of PQRrs 1s36 and the area of TrRvU 1s 16. What is the area of

(A) (B) ©) (D) (E)
2 1 2
145 155 16 175 18
(€) O3yttt it
6 0 el
2 U w
T
. H
6 R4 V=

XL =2 \gwg WX =2 Of A& APQT AXWT ottt alis o

VH =8 \gwg RH =12 Ol &é APQT,AHRT ol alis oy

insgoof Xd
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[PVX]=[PSH]-[PSV]-[VXH]
_6-18 610 8-2_
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¢ F(f(x)) = 0 Bstaall Adbsl) Job1 e oS f1[5,5] > RUMI Jtd o JW1 JSC201 =21
15

12
1

| A3 A 5
2

21- The figure shows the graph of a function f:[-55] - R. How many
distinct solutions does the equation f(f(z)) =0 have?

(2) (B) (©) (D) (E)
2 4 6 7 )
(E) 05,5ty o311 Jigudt x|
t
\ |
\ /‘3\\ /J

. o ;
5 -4 3 P 1 3 /4 5
J 2

ol Al Add ol dayf B f(z) D) OF ey g J1 0
f(=4)=f(=2)=f(2)= f4) =0
Bygo 08T @1 el o8 Condl o Y 03] (g po f AN S5 j9der 5141 oallall OF L
1 =12, 44 el di o f Ay
(@) DY 4 Bygo o T bz Y 4l iy g JI 0
C fl@) By -2 Byse0 (yedd by al ey g ) 0
c fl@) DAY 2 Byge 0 4 by &l ey g ) 8
- flo) DAy 4 By pied s 4l iy ) o
8 S9bws f(f(x)) A yodor 3hs 03]
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22- The numbers 1,2,7,9,10,15,19 are written down on a blackboard.
Two players alternately delete one number each until only one
number remains on the blackboard. The sum of the numbers deleted
by one of the players is twice the sum of the numbers deleted by the
other player. What is the number that remains?

(A) (B) (©) (D) (E)
7 9 10 15 19
(B) 032ty g Jigedt dstr)

05 O b i ¢1,2,7,9,10,15,19 &l o sl B Blores (W 0 JS7OT @hai 2

AW due gy Y ST §get i Soluy LRUST lus] ¢ g0

ropbpad) 324 Oy Y A3l dxdt stus¥ 03

B 3 £ gad Jlael B Gl ) 3 o Lol Joy 8ot dxndt 31ue Y £ g0 1 JgY!
(WP (gdi

1) 2 Aty gt A ST 3 g0 Lgae JS e get 1) SIS B S5 )

ol BBUIN At s Y Esot Jag Gl suall dnzas ¢ PICgRVN oot W 8 gkt T OF)
R P R V|

e b,adl e 15 of 9 Slasa) (S8 03 . 14+24+7+9+10+15+19 =63

Wl bad) 384 Lagas o suond (U b

e (S5 .16 # V19 32 Lo ggas 03) (48 WS gat 1,2,7,9,10,19 sy 15 Slasiu) Lis
16 \gese Slisl WM A OF S

OSN3 18 FY1g 36 LU g g O3] (54 Weset 1,2,7,10,15,19 sk 9 Slagul dis
119,10,7 EFI9 15,1,2 b LS Legorands
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S, 1B) £(2021)

— 4+

) @) £(2020)

23- The function f() 1s such that f(z+y) = f(z)- f(v) and ra)=2. What

is the value of 12, 1B),  J202D)

1@ £(2020) °

(A) (B) © (D) (E)
1 None of the previous
0 > 2 2020 e o Y
(E) Og,ially EJu) J15d) &l

L :

Q) _JO) O
W

OF gl WSS ki +1 ol (e opaus SO el

e S0 50
)

r e il ded 03)

@+®+...+M=2+2+...+2 = 2(2020) = 4040
f(]') f(2) f(2020) 2020time
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24- Five kangaroos named 4,B,c,p,E have one child each, named

a,b,c,d,e. In the first group photo shown exactly two of the children

are standing next to their mothers. In the second group photo exactly
three of the children are standing next to their mothers. Whose child
1S a?

(D) 092ty gl 1 diedt 1)

gl

S Yl o (31 OF Jameg Bulg ol d Jib S adallg (dadd umy Jib Wb ol JS7OT Ala>Ss
L 01 L9 @Blgal Jlgst jlaall oo B E5W1 Byguall 3 Lot (LeBlgal yls8 oY1 850l
Moadlgal yleg
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25- The solid shown in the diagram has 12 regular pentagonal faces,
the other faces being either equilateral triangles or squares. Each
pentagonal face is surrounded by 5 square faces and each triangular
face is surrounded by 3square faces. John writes 1 on each triangular
face, 5 on each pentagonal face and —1 on each square face. What is
the total of the numbers written on the solid?

(A) (B) © (D) (BE)
20 50 60 80 120
(B) Cgpially sl JI3el il
:
.wu}ﬂ\éefﬁw%wj 12 W\lﬁ&\&gff)-gb\;vléx.awbég}f&ﬁg
12-5

5= 30 (golws Slay bl 3us 03

30-2
3T 20 (gl Lkl sus 03

12(5) + 20(1) + 30(—1) = 50 S9bws ) pelansl o SN £ 502 03]
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Lo LB SN (6 Jayp o sy (K yglonian Sl Jog 3315 Japt o dlai 15 wud & -26
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26- On a circle 15 points are equally spaced. We can form triangles
by joining any three of these. We count two triangles as being the
same if they are congruent i.e. one is a rotation and/or a reflection of
the other. How many different triangles can be drawn?

(A) (B) ©) (D) (E)

19 91 46 455 23

(A) Sgpally oaludt Jigudt Lol

wadd Wil 3 Jo £355 12 (A dal i dumodl o ol S Loy rlagt SN gy 1 3
pye bl Edilt 6 S

e gd 31l OF Wiy . ade LU suay Lol suowy gl Jsb OB dadl s Jo Laidl OF
tif Gk sue 318 ga DLl ool 03] Ledlaus WU OV 3gll gillas pasdy Su-g 8015
12,37 a2ysd O3] 8 Sl oo gd Jlie Lidg L oge pb udfdly SUol B o dats 12

3 3
3 7
2

L o1 sl T

(WS p Y st o dlaks 12 J) g9 dais (6T 598 Y o) ogdll OIST13) —
olls 7 Ll ey L {0,12}, {111}, {2,10}, ..., {6,6}
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ollie 4 Wl s . (2,8, 3,7}, {4,6}, {55}
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Of Coade 13] K31 3 WS (ponions pldsuinl slixl dayl J) ABC S gouds ¢ —27

CABC Gl dluws oS3 (1,3, 3 (sglud B 8 el bl lLows
A

B C

27- A triangle ABC is divided into four parts by two straight lines, as
shown. The areas of the smaller triangles are 1, 3 and 3. What is the
area of the original triangle?

(A) B) ©) (D) (E)
12 12.5 13 13.5 14
A (A) Ogpially mldt Jigedt Dot

:

ADF &JdV ity m Sl AEF Sl dluns T 2,40
ikl s o OUUsB Wb BEF, BFC O . (gl
58 QWL gl s Lo ol (e oo IS AW 15
Jhbg (il il 058 (0 BF PO Oy ded) U 214

1t WS BEF, BOF () ¢ BF,BD (n ded)
[BEF] 1 _ BF 1

=—=—=—=3BF =FD
[B F] 3 FD 3
[BCF]—§:1:>£—1:>BF BD
[DCF] 3 BD

) gl (u &l (09« =M +1 Ol A& ABF ADF () 5l i &) (00 bl iy
Bm=n+3 0l & AEF, ACF
m=2n=3043m=n+3n=m+1 osiall pllzs |2
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sg0 plas Gl (bl A& gud @i )l) B3 Dyglp pbline OP , 0Q o970 aw g ¢ —28
c0Q M Jo bind Sait ¢V il e OP 8T Jo hiwy 0Q 8T M plaed Ljige XV
i) wis B Bgly 0Q ST M Jo L WSait fply (OP STM o bidudd 51 8,0 Saily
Bl 0Q STH 8 day XY pladdly Scm golus OR 8Ll <ol 13) S0 @ WS (R

¢ desd Axsl .d cm

O 5 R Q@

28- Two plane mirrors OP and og@ are inclined at an acute angle (diagram
is not to scale). A ray of light XY parallel to 0@ strikes mirror OP at Y .
The ray is reflected and hits mirror 0@, is reflected again and hits mirror
OP and 1s reflected for a third time and strikes mirror 0@ at right angles
at R, as shown. The distance OR is 5 ¢cm. The ray XY is d cm from the

mirror 0@ . What is the value of ¢?

(A) (B) ©) (D) (E)

4 4.5 ) 5.5 6

(C) Sgpedly ot Jigadt Lol

sl dgly = wSa¥) dygly OF @has : J3-

iy on BBl LPYX = ZPOQ Sl
G LS 058 Lg b s\l (S8 Upgem 03]

OR Js WU\ plasdl Job OF 2 i . 2!

Q Gl Logas IS Olks Lyl OF Y L, (S5l
Wy S a1 St sl gl ¢ Mol Jighl o Wl oygblid o Wby @S9 cpalial!
TogeMol sl g 031 L9 o el gp LS OlsLEcs Ol pias-Y1 Ol .d\@,mxﬁ

d\/§ m\/g
—_—— =
m

5
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29- Let m(x) be the maximum value of |42’ -4z+k| for x in the

interval [-1,1], where k can be any real number. What is the minimum
possible value of a(x)?

(A) (B) (©) (D) (E)
9 11
4 2 5 B 8

¥

40’ —4r 40

‘f/\

v o 142 — 4 - 0|

k=0 Bl @ el Lallal dend Disg aladl) fd SN 3

(B) 09ty awld) Jigdt ol

:

1 A .
il s ally olaalt @ 1 O3 ‘(E’k_l) LS Al @&twwaw y=42" -4+ k

1 ; . e
.—1,5,1 B T e ke ol (m11] S b wis of Wi e [4a” —da+ k|

i K od WSS M (k) = Max{| k|| k+8 ], k—1]} goeds
Of i1y ity OT (& BN Aallall @il oloe dad BT on 29 « M(k) J desd JOI 38l
Lgablis wis O5Sawy SO ) el Silioris g
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M(—4) = Max{| -4 |,| -4 + 8|,| =4 — 1|} = Max{4,4,5} = 5,
~7 ~7 799, 9
M(—) = Maz{| — — ==} ==
(2) az{]| 5 L] 2,2,2} %
-1 -1 -1 115 3, 1
M(?)—M(ILL’{|?|,| +8|7|7_1|}_Ma${§7?75}_
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30- A certain game is won when one player gets 3 points ahead. Two players A
and B are playing the game and at a particular point, A is 1 point ahead. Each
player has an equal probability of winning each point. What is the probability
that A wins the game?

(A) (B) ©) (D) (E)

1 2 3 4
2 3 4 5

olu

(B) 051 J1gudt &yl
D S\ 319 Ay aedds dad e A 3sd Jlexm! OF 2,40 ;4
. AA, AB, BA, BB :oxW) (udedd) doesd O @)i Sia

1 . ; .
.Zuu.»\, A jsd USse AA 29 oY A G

Db A Jlal lagas IS 39 Al e Lasel) Sgai0 A B, BA WPy AWW1g A5 DU 3

1 1 , .
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