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1. What is the value of

7 49 77
! 10 10 110 49

i

KANGAROOQ

PETITION—




e

{ ALAHMAD JbL %)
[]J CENTER
o o2 ) AND CREATIATY | . £

ol cug Al
KUWAIT INSURANCE <k | 2
STRATEGIC PARTNER I< A N G A R O O POWERED BY

—MATH COMPETITION—

.\9..:.'\" i

_3Points

U0 Jho0 JJ.CHbi lo.ahdai 19 (nlc llln:sl dilnag .:aj.ijlgai duwod (12g caali .r
§ 6210ll I.g._l_.l.cj.g.b,ulg:ﬂl

2. Judy rolls five dice. She rolls 19 points in total. What is the maximum number of
sixes she could have rolled?
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3.A cylindrical can has height 15 cm and the perimeter of its circular base is 30 cm. An
ant walks from point A on the base to point B on the roof. Its path is either vertically
upwards or horizontally along circular arcs around the can. Its path is shown with a

thicker line (black for the path on the front of the can and grey at the back). What is
the length of the ant’s path?

45cm 55cm 60cm 65cm 75cm




(V)

z | ~— N )\
(Y Al e O\ A
N )2 ‘/“ \.\ SABAH | j5)0

: SN ALAHMAD |3l__in
Nz I , O\ CENTER | ol

KUWAIT INSURANCE <k | 2
STRATEGIC PARTNER I< A N G A R O O POWERED BY

-MATH COMPETITION-
. . LA
_3Points_ S

angall plall  né &Ll ctlyhiuoll (gl i dalio Gagli pllai dayi alll du (nal.€
udi gl gllshiauo jgliy 1 g bidd 231g gl dubin U5 gl i Cusy (il JAailly
Sells Jos Lgitos ddyyb pbs gl

4.Hebatallah has four different coloured pens. She wants to colour the three-striped
rectangular flag shown in the diagram so that each stripe is a single colour and no two
adjacent stripes are the same colour. In how many ways can she do this?

24 27 32 36 64
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5. We call a positive integer n two-prime, if it has exactly three different divisors,
namely 1, 2 and n itself. How many different two-prime integers are there?
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6. How many pairs of positive integers (x, y ) satisfy the equationx + 2 y = 21%9

| 2 2°+ 1 2°+ 2 0
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7. Two equilateral triangles are put together to form a hexagon with their opposite

sides parallel. We know the length of four sides of this hexagon, as shown in the

diagram. What is the perimeter of the hexagon?

64 66 68 70 72
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8. A square with area 84 is divided into four squares. The upper left square is coloured
black. The lower right square is again divided into four squares, and so on. The process

is repeated an infinite number of times. What is the total area that is coloured black?

24 28 31 35 42

KAt j%ﬂ%
o Ty




- )
= 7| SABAH | j5)0
i Vi ALAHMAD | oL
CENTER

P R | apall”
3 | duas
. .- o |
polill cug All '
as e f y 35ha 2l
KUWAIT INSURANCE I AKNIZS A DA < Keas | 2
& N N { \ ) \ A |
STRATEGIC PARTNER " F \\J ; POWERED BY

3 Po]ni‘ a8y 3i
i Gagagoll dowill Giloysall :alu-u.a 9 I 1 3o dauanllalacill 3o 2ac J5 grig gy 9

pi.3 210l Laclao djglaio cilaso i alaci culhml € 9020 (g4 Cuny adlill aygnll
Sdudgioll Gilagpoll e Jol dalidall Gphll aac o5 WJaull (nd los Jaall 99 7 Guaaell ang

71 19

9. Each of the integers from 1 to 9 is to be placed in one of the 9 boxes in the picture
so that any three numbers in consecutive boxes add to a multiple of 3. The numbers

7 and 9 have already been placed. In how many different ways can the remaining

boxes be filled?
@ o C_ ® o
9 12 15 18 24
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10. Whatiis the units digit of the product (5° +1)(5'° +1)(5" +1)?
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11. A triangular pyramid has edges of integer length. Four of these lengths are as

shown in the diagram. What is the sum of the lengths of the other two edges?

9 10 11 12 13

i

KANGAROOQO

PETITION—




47
Cr \
)
v \ﬁ \\ ALAHMAD %bt_mw

H M, X CENTER | 302l

KUWAIT INSURANCE ﬂn\s |
STRATEGIC PARTNER I< A N G A R O O POWERED BY

~-MATH COMPETITION-

E 2

Nl 1 go dapnllalacill gron wyd oba aif (ale 0! wgpoy N wingo ap aac (ol IT
¢NI=6! - 7! ala 13N 2aall pldji ggano o, 14=4-3-2 -1 =24 Juoll Juwnalc

12. For a positive integer n, n! is defined as the product of all integers from 1 to n.

Forexample, 4! =4-3-2 -1 = 24.What s the sum of the digits of NV if
N!=6!-717

1 2 4 8 9
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13. The graphs of the functions y =x’ +3x * +ax +2a + 4 all pass through the same
point, no matter what value of a is chosen. What is the sum of the coordinates

of that point?

2 4 7 8 dislag il

none of the previous
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14. We are given five numbers ¢,,4,,4;,a,,a; whose sumis S.Foreach £, 1<k <5

we know that a, =k +S . What is the value of §?

LD = ~15 15 Guu Lo s I
4 4 none of the previous
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15. How many pairs of integers m and n satisfy the inequality
|2m =2023|+[2n —m|<1 ?
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16. There are 23 animals standing in a row. Each animal is either a camel or a kangaroo.
Everyone has at least one neighbor who is a kangaroo. What is the largest possible

number of camels in the row?

7 8 10 11 12
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17. The number 5°can be written in the form »” for some integer n . What s the

valueof n ?

5 5° 5° 30 11

i

KANGAROOQ

PETITION—




/\\\//

™

4
1S
)
] N ~
4 \ SABAH | j5)0
., \ ALAHMAD |2L__in
CENTEB 1 ;f;:ﬂl

| f N\ \
o =\
< keas | 22

KUWAIT INSURANCE l < A N G A RO O il

-MATH COMPETITION-
214 { v\‘ v
4 Points =S
I 7
Ggainll qidy pld oi .ullhiwo (ajlgio JAd (nle §gain (ale Lilao |jluwo 2080 puy. 1A
§jluroll el anngi ddlill cilagid] i a4 ggay abuyg aiilga (o go

18 Mohamed has drawn a closed path on a rectangular prism, and then unfolded it to
give a net. Which net could show his path?
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19. A pentagon is dissected into smaller parts, as shown. The numbers inside the

triangles indicate their areas. What is the area P of the shaded quadrilateral?

15 3—-:' 16 17 18
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20.How many integers are factors of 2°.3% but are not factors of 2'%3%° ?

. =i 1)
13 30 273 460 G loo it

none of the previous
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21.Two functions & </on R satisfy the system of equations
f(l-x)-g(x)=x? « f(x)+2g(1-x)=x". Whatis /(x)?
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22.In a bouldering competition, 13 climbers compete in three categories. The score
of each competitor is the product of his rankings in the three categories. For example,
if one is 4th, 3rd and 6th, his final score is 4:3+6 = 72. The higher your score, the
worse your overall ranking will be. Salman ranks 1st in two of the categories.
What is the worst possible overall ranking Salman can get?

2nd 3rd 4th 5th 6th
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23. A spiral of consecutive numbers is created, as shown, starting with 1. When the

pattern of the spiral is continued. In which arrangement will the numbers 625, 626

and 627 appear?
627 626 -5 627 625 626 s
1 - 625 = 626 — 627 : - +
626 T l 626
- 625 627 .

627
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24. A block in the shape of a regular tetrahedron has one face shaded. The shaded face
of the block is placed on the board on the triangle labelled START. The block is then

rolled from one triangle to the next by rotating it about one edge. On which triangle

will the block stand for the first time again on its shaded face?

A B C D €
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25. Part of the fifth degree polynomial shown cannot be seen because of an inkblot

It is known that all five roots of the polynomial are integers. What is the highes

power of (x —1) that divides the polynomial?

&) @ @ ® ®
N N I A G

i

KANGAROO

MPETITION—




(V)

z | ~— N )\
(Y Al e O\ A
N )2 ‘/“ \.\ SABAH | j5)0

: SN ALAHMAD |3l__in
Nz I , O\ CENTER | ol

KUWAIT INSURANCE <k | 2
STRATEGIC PARTNER I< A N G A R O O POWERED BY

-MATH COMPETITION-
/ \\'/\ 4
5 Points | bl s

dogupoll dyilall guai dpan cilayo dayl () (il JAil (né paall gpall auwdi pi .1
Syl gypoll gl Jgb Lo .aaniio aic Al guoll (1d goyill glall
{unbdill (e guyd pull i Ball)

6 cm

WA
N_

26.The large square in the diagram is dissected into four smaller squares. The circle

touches the right hand side of the square at its midpoint. What is the side-length of

the large square? Note that the diagram is not drawn to scale.

18cm 20cm 24cm 28cm 30cm
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27. What is the greatest common divisor of all numbers of the form;
n*(n+1°(m+2)Y(n+3)>(n+4)°

where 7 is a natural number?

2% 9 35 93257 s 593 5°

i

KANGAROOQO

PETITION—




O ‘ | 2L
= ‘ SABAH | 1510

ALAHMAD |l
= CENTER | 3oa0i
polill cug All :

i ho a5
KUWAIT INSURANCE I A NI A DA <lens | 22
STRATEGIC PARTNER \ A INWIA - y )

- POWERED BY

5Points L5

alacill ggoao (ngluwis Cuny duulawd] Jabill Jala 11 (] 1 go alacill giag agyi .TA

L4 Joeallalacill ai_a g—o dilli gig ai .Cuull bldill o dhdi J5 Jga aillill
Solgaiwlla_ollc ng_iny pall (ulawldl (nd aong iy (nill 2aell bo . JSall

28.The numbers from 1 to 11 are to be placed in the hexagons so that the sum of the
three numbers around each of the six black dots is the same. Three of the nhumbers

have already been placed. What number will be placed in the hexagon with a
question mark?

1 3 5 7 9
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29. Two identical cylindrical water tanks contain the same amount of water.

One cylinder is standing upright, and the other is leaning against it, and the wate
level in each of them is the same as in the picture. The bottom of each of the

. . . . 2 .
cylinders is a circle with area 377 m °. How much water does each tank contain?

3 3 RY/4 0 il Juaiuall 3o
3\/57[ m3 671 m Or m —m 3 dlhooll cilogloall
4 it's impossible to determine
from the information given
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30.The product of six consecutive numbers is a 12 -digit number of the form;
abb cdd cdd abb

where the digits a, b,c and d are themselves four consecutive numbers in
some order. What is the value of the digitd ?

1 2 3 4 5
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