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1- A pattern is made of congruent pentagons. Which of the tiles below,
when placed in the central hole, will form a self-intersecting loop?

(4) (B) (C) (D) (E)

(C) >

el B gl 8 Al IV e st E1 A0 OF LY
1800 L9l Waygus C\:ﬁ oSy L@J:Qb\,}-\j

Llis odd) fag OF 5T O1yes &Y S 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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2. Which of these integers is two less than a multiple of ten, two more than
a square number, and two times a prime?

sl s Cand (gglumy (2

(4) () (©) (D) ()
78 58 38 18 6
(C) »

P STI8 5 38 o fShiwc E e b 2 yluig 10 suall Olislias bl oo BT Olld- ot 0Y

S (2 38 M (2x19) dof 3us Cinw by 38 Lo (SI (2 ylAis (16 ¢ 36) e 34

.c;s«al\

All the given options but (£ ) are two less than a multiple of ten. However,
both 38and 18 are two more than a square (36and 16) but only 38is two

times a prime (2%19). Hence the answer is 38.

insg@oDfXd
@Mawhiba | Mawhiba.sa



dimgoglails
Kangaroollawhiba
Math Competiion

dUogo
|Mawhiba

Al il )y e By a8 OF ey gt 5 6 ) Vi Slad S0 b olad -3
Comyglnae (s i IS o AglPl eld Lo L dgglunis Lgay SN U5ST Eust

3. A young kangaroo cut a pizza into six equal slices. After eating one slice,
he arranged the remaining slices with equal gaps between slices. What size
is the angle of each gap?

(4) (B) (©) (D) (E)
5 8 9 10° 12°
(E) s>

The sum of the angles of all 5 gaps is

cach gap is:% =12".
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4. Judy has an unusual habit of drawing the xy-plane with the positive
coordinate axes pointing left and down. What would the graph of the
equation y =x +1 look like in a coordinate system drawn by Judy?

(4) (5) (©) () (£)
/N | _ |
/ I |

7 N

AN
/
/

/

(D) s>

c =1 et paill g 1 @bl phadll g OF Gt Aslaall gLt Jred)

The graph should pass the y-coordinate at 1 and y should increase as the x-
coordinate increases, so the correct answer is (D).
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5. Omar has a cube numbered 1,2,3,4,5,6. The probabilities of rolling a
2,3,4 or5 are still % each, but the probability of rolling a 6 is twice the
probability of rolling a 1. What is the probability of rolling a 6 ?

(4) (B) (C) (D) (E)
1 1 7 2 Bl
4 6 36 9 18
(D) 5 &
P(1)+P(6)=1—4X%=% Oiaw\y@b\j

P(6)=2xP(l)

P(6):§—%xP(6)

3 1
2p6)==
2() 3

P(6)=

X

W | N
Nel il )

W | —

We have P(1)+P(6):1_4X%:§ .

and P(6)=2xP(1). So we get P(6):§—%><P(6)

3 1
ZP(6)=—
R FO=3

P(6)=

X

W | =
w | N
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6. Which of the expressions below has the same value as:
216" +16" +16" +16"

(4) (8) (©) (D) (£)

1 619 431 460 1660 4122
(B) s
l6=4" O ol
16" +16" +16" +16"° =4x16"
=4><(42)15
=4x4*
=431

Notice that 16 = 4’and write the expression as follows:
167 +16" +16" +16" =4x16"

= 4><(42 )15
=4x4"
— 43
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7. Hebatallah wishes to color the squares and triangles of the following
figure so that no two neighbouring figures, even those sharing a single
vertex, are the same color. What 1s the least number of colors needed?

(4) (B) (€) (D) (E)
3 4 5 6 7
(C) » &
LA O 5 Of Lot g 01 5 B o #ld M JSCET 5 s 5 DU Bus wrgs
:Jud J§.:*.JL;

There are points where five figures meet, so at least five colours are needed.
Five is also enough, as seen in this figure.
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8. There are 6 glasses on a table with their open ends up. In any one move,
we turn over exactly 4 of them. What is the least number of moves required

to have all glasses upside down?

(4) (8) (€) (D) (E)
5 3 4 5 6
(B) 5 J*

2is U 8L 0 L6 IS drg Y, e 2 9 e LS 4 Ol Lyl 05w ((L9Y) B gladt iy

L) Bglad1 3 g LSK @y e dgrne LS 4 S5 2 D(UUUD)U s

Whatever the first move, we will have 4 glasses down and up. There is no
2nd move which will have all the glasses down. However we can move
D(DDDU)U to D(UUUD)U which leaves 4 glasses pointing up which we

can turn over in the third move. Hence the answeris 3 .
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9. Salman started with the number 1 and multiplied it by either 6 or 10.
He then multiplied the result by either 6 or 10, and continued this
procedure many times. Which of the following cannot be one of the
numbers he obtained?

(4) (B) (€) (D) (E)
100,320 580 9% 320 580 2% 320 570 110,380 530 950, 550
(B) s J>

o M 348 Syl 3 10 348 Ladsuaul 131y (I o N 38 oyl 3 6 Shall Luadsuaal 13)
198 Al e e ) suall (ol b
(2><3)N ><(2><5)M =2V %3V x QM x5M = NHM 3V i 5M

(5 3l 568 5 3 duall 348 £ ge Solud 23Ul 848 OF La>Blaws
(B) s sl S a3y ag

If he used the factor 6 N times and the factor 10 A7 times, the number he
would get is of the form:

(2x3)" x(2x5)" =2"x3" x2" x5" =2V %3V x5V
Observe that the exponent of 2 is equal to the sum of the exponents of 3
and of 5. Of the numbers given the only one that fails this is (B), as

90 #80+20 .

insg@ofXd N .
@Mawhiba | Mawhiba.sa K:,,cu.l.l yun .audga



fmg-o g)lails
KangarooMawhiba

«««««««««««««««

) dLog0
m |Mawhiba

3 AR s Logis JS moge g2 WS i 3 )b on OVeay 53y Y19 dgul LBUST 012 ~10
¢C «B A obu&\u;wo,&uius@u@ a.’\...,.k\%;_www

10. A black trail and a grey trail cross a park, as shown. Each trail divides
the park into two regions of equal area. Which of the following must be true
about the areas 4, B and C ?

(4) (B) (©) (D) (E)
A=C B=4+C Bzé(/Hc) B=§(A+C) B=%(A+C)
(B) 5 U+

ARAH Bl (2l Gl £ S Gl e Al il OF oo
D +B = 558 bl jluy s Al dxlus

D+A4+C = @b Wl gy Je ddbidl d-luwe
B=A4+C sy D+B=D+A+C il

To the left of the black trail, we have D + B is half the park. To the left of
the grey trail, we have D +4 +C 1is half the park. Equating these, we see
that B =4 +C.
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11. Exactly one of these statements about a certain positive integer n is
true. Which statement is true?
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(4) (B) (€) (D) (E)
n is divisible | » is divisible n 1s odd n=72 n 1s a prime
by 3 by 6
3 Mobd fisn | 6 Joad Lin G3B e N Jof s
(C)

Lyl bepeo E L) B oda 3 055w Brore 05713 Y 46,,...43\,30,&0?‘;&5‘2 D 3
0 Lasf beoew A HLH AU 0dd § 05w Bronw O3] aY ool g2 065 OF (S8 Y B jL3-
S A oda 3 0GB O13] 4Y meovall g2 055 OF S Y E jl3) W 2 o 1 30l
o9 o 055 C 0P el 92 4 OS] .C 5l 4 050 Wb sl 31 M Ll s €
Bl 2 C O gt Gow U Lo dmpn Sy )b g &Y aBl5 s doew B 055 I3

dowon ]l

D cannot be true since £ would also be true. B cannot be true because 4
would also be true. Since » 1snot 2, if £ were true, C would also be true,
so E cannot be true. The true statement is either 4 or C . If 4 is true, then
C is not, but then B would be true. So 4 cannot be true either, and the
answer must be C . The number » must be some odd number that is not
divisible by 3 nor is it prime, for example n =25.
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12. A triangular pyramid 4 BCD has sides of length 5, 6, 7, 8, 9 and10 . The
points M ,N, P, O, R and S are the midpoints of the edges of the pyramid,
as shown. What is the perimeter of the closed hexagonal line MNPORSM ?

(4) (B) (€) (D) (E)
19 20 21 22 23
(C) »

Of ud JSCadt duan (0

MN =~gc  NP=Lup . Po=tuc or=Lup . Rs=1pc . sm=Luc
2 2 2 2 2 2

MNPQORSM 3al) cotdudt L3t Jgbo

%(10+5+6+7+8+6)=21

MN 1s half of BC . In fact each side of the closed hexagonal line is half a
corresponding parallel edge. So the perimeter of the hexagon (starting from

the segment MN ) is %(10+5+6+7+8+6):21
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B

AB = 4,BC =8,CD =2 && C 3B & Okl Ogly 4 sby IS5 ABCD -13
CAX +DX)\waiu.BC$b¢BXM\

D

A’Y

Ci

13. A quadrilateral 4BCD has two right angles at Band C , where
AB = 4BC =38 and CD = 2 . Point X lies onBC . What 1s the minimum

(4) (B)

(€)

() ()

N2 12

13

10 Gro K s Y

none of the previous

(D) s >
Y ik § bl AB DX o JS dssl s
AX =XY Olud AB =BY &g

YD & AX + DX jied kb i

JBCH+(CD +BY ) = 8" +(2+4) =8 +6* =10

If we extend the line 4B to the point ¥ , where 4B = BY , connect YD
which crosses the side BC at point X , then connect 4X . From the graph,
we know that 4X =XY , the minimum value of 4X =XY isYD.

YD = \[BC +(CD +BY )’ =[8 +(2+4) =8"+6" =10
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14. Hamza has a number of all black or all white unit cubes and wants to
build a 3x3x3 cube using 27 of them. He wants the surface to be exactly
half black and half white. What is the smallest number of black cubes he

can use?
(4) (B) (C) (D) (E)
14 13 12 1 o B st Y
none of the previous
(E) s>

Tphot aipe 54=6x9 (n 1hag Sph Sl 9 o lgin JS' (5958 i azgl 6 o pS1 aSL
Sewl 27 9 g2l 27

Sl Bl 3 g pho S S camgl 3 ain gl 5 S CaSLl () d g pheo oS JS
g aso ylars 1S Sl oy 3 predl) CaSU pog iy (Olgry din pglanes (D)1 BV2) S
g ol e gl Yo 1S CaSll S G st S Lol (il

gt Sgeil aups 24 =8%3 Ll 050 (931 s 5139w SaSe 8 B3 ag 13] L g3y 8 A STl
G oSG iy Ok 13 gul Olagpe Blizy iy cadd ingery i By ol 3 gl s iy
3phaall el3gedl Slag bl sue Jlar) 0653 ixd) arg¥l usi S0

244+2+1=27

O e 39790 el 929 10 52 \galdseinl 4.&5@ £13 gl CLaSKI o 30 ol O ud G

None of the numbers in the answers. In fact the smallest number is 10.
There are 9 small squares showing on each of the 6 faces of the large cube,
for a total of 54. In order for 27 of these to be black.

Each small cube placed in the corner of the large cube will have 3 faces
visible, each small cube placed on the edge of the large cube (other than the
corners) will have 2 faces visible, and when the small cube is placed in the
middle of the large cube, one face will be visible, while the hidden cube in
the center of the large cube will not have any faces visible.

He can put a black cube in each of the 8 corners (8x3 =24 small black
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squares) and one each in a central edge spot (2 black squares) and a central
face spot (one black square). The total number of small black squares is:

24+2+1=27
From the above, we find that the smallest number of black cubes he can use

is 10 and it is not among the options.
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15. A diagonal, a semicircle and a quadrant of a circle are drawn in a
square of side 6 cm . What is the area, in ¢cm*, of the shaded part ?

(4) (B) (©) (D) (E)
9 37 67 -9 0% 12
3
(4) 5 4

M @ Bgles 055 1,2,3 bl paast O ud IS dwstin (o 2 a1 lad g

2
. %:?:9 :JM'A\ s ) dolns

Notice that part 1 coincides with the same part on the right. Combining of
1 and 2coincides with the same part on the top. Thus all painted part

2
coincides with the quarter of the square area. Then its area = % = ? =9
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16. The figure shows four squares. The smaller ones have side lengths a , b
and ¢ . The vertices 4 and C of two of the smaller squares coincide with
two diagonally opposite vertices of the large square. The vertex B of the
third small square is on the side of the large one. Which of the following
expressions represents the side length of the largest square?

(4) (B) (€) (D) (E)
%(a+b ve) | Na+b ve? | la+b) et | J(b-a) +e* | Na¥+ab+b®+c?
(C)

Ayl 1 o) bl el OF Lo JSCad) ki oy

ad 4 Ollazs WP gy o Adsllans 5 ,blakl WBLIgY OY (Olsllaxs
x OF s uysbiad 4 fas o

bl b x c e
x? =(a+b)2+c2 =x = (a+b)2+c2

c a+b

It is easy to see that the two shaded right angled triangles are equal
(hypotenuses equal and one acute angle equal). Then by Pythagoras on one
of them we get

x? =(a+b)2+c2:>x = (a+b)2+c2
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17 . We have two positive numbers p and ¢ , withp < ¢ . Which of these
expressions is the largest?

(4) (8) (©) (D) (£)
p+3q pP+2q pP+q 2p+q 3p+gq
4 3 2 3 4
(4) 5» g

D12 @S et SLLEL U g g Lgand WALl LTI

3p+9g 4p+8g 6p+6g9 8p+49 9p +3¢q
o120 127 127 12 7 12

q &MO}QQ\@}:KQ\)\AA\&JUc P < g Nydyglass p g Sl pged OF LB

3p+9 +3 I
AP PTIL y Ss b ST

First write all the options as expressions with a common denominator of 12
to give 3P +9 ,4p +8 ,6p *6q ,8p 4 ,9p 3 . Since we are told that
12 12 12 12 12

p < qand the sum of the coefficients of p and q in each expression is the
same, the largest expression is the one with the largest coefficient of ¢ .
3p+99 p+3q

12 4
Alternatively, we can observe that each of the expressions is a weighted
average of p ,q.As p < q,the expression with the greatest proportion of q

will be the largest, which is (4).

Therefore the largest expression is
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18. How many three-digit numbers are there that contain at least one of
the digits 1 or 2 or 3?

(4) (8) (©) (D) (E)
27 147 441 557 606
(E) s>

1§ o 39 Jiloe BW o0 B56SL1 el e . 9x10x10=900 5 Jjle BN 1o L35S0 Shaet) sue
st Je g gy Jyle BN oo 05S00 Slusd) sus S . 6xTx7 =294 38 3 4 2 4 1
900294 =606 8 80 3 i 2 i1

There are 900 three-digit numbers in total. Let’s calculate how many of
them do not contain 1, 2 or 3 . The first digit of such a number could be
4,5,6,7,8 or 9, giving 6 options. For each of the second and third digits,
there are 7 options. So there are 6x7x7 =294numbers. Therefore there are
900 —-294 = 606 numbers that contain at least one of digits 1, 2 or 3 .
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19. I write down a 4-digit non-zero number N = pgrs . When I place a
decimal point between the ¢ and the r, I find that the resulting number

pq -1s is the average of the two-digit numbers pg and . What is the sum of
the digits of N ?

(4) (B) (€) (D) (E)
14 18 21 25 27
(B) 5
Ll
pq +rs
pq.TSs =
2
]
N rs _pq+trs
PA% 700"~ 2
S ot 200 §
200pq + 2rs = 100pq + 100rs
100pqg = 98rs
2 e el
50pqg = 49rs

Sialt peildll) G 051 50,49 09 (99 U1 10 1) iyedy o0 GLsSe SI3e TS 9 pq ST 8
.pq =49 WIS rs = 50 Ustaell dxght U3 031 (1 L Y
2 o8 g92 by N = pgrs =4950 ¢ oo

4+9+5+0=18
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We are given:

_ +7rs
pq.rs =—
That is,
LTS _pq +rs
PATT00~ " 2

Multiplying both sides by 200:
200pq + 2rs = 100pq + 1007s

Simplifying:
100pg = 98rs

Dividing both sides by 2:
50pq = 49rs

Since pgand rsare two-digit integers (from 10 to 99), and since 50 and 49
are relatively prime (their greatest common divisor is 1), then the only
possible solution to the equation is rs = 50, and therefore pq = 49.
Therefore N = pgrs =4950, the sum of the numbers is

4+9+5+0=18.
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20. Two candles of equal length start burning at the same time. One of the
candles will burn down in 4 hours, the other in 5 hours, each at their own
constant rate. How many hours will they have to burn before one candle is
3 times the length of mthe other?
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(4) (B) (€) (D) (E)

40 45 63 47

1 B 20 3 14
(4) 9 g

G5 Jo¥l dnasdl . Olele 500 G B7E L) danadd) Loty el 4 JMs G B3 JsY) dnaid)
prr S oLl 34 £ O 5 x 58 Cpmetdl oa IS s OF 2 W1 dmet o
AoV dnesdt Jab Juel B AW dmeidt Jgbo

Mg 358 A1 dneidl g Lgayy Big L9V dredd) Butgll dsLLl &

‘[l_tgjx u}b O,Q*ch\:’;“ M\j (1—%))( \.:L}b Oﬂéﬁiﬂ\ PN Q\&L«J\&c [ASY

Rt

20—-4t =60-15¢

llt:40:>z‘:ﬂ
11

Let the initial length of each candle be x . Let candle A be the faster
burning candle, completely burning in 4 hours, and let B be the slower

burning candle. After ¢ hours the lengths of the candles are A : (l—ﬂx B:

(1—%jx We need to find ¢ such that length of B = 3 X length of A
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@ Bl e slusd #loil Bl e axg S Je dlg sue S Dbl cw Gyl s 21
Slldl 3 g b Cbladl 0oy S5 (5, 12), (3, 11), (0, 16), (7, 8), (4, 14),(9, 10)
Ngads Jguad! 4S8 Bom ol Lo JSSEJ1 3 22400

o N N et TR A ) B

21. Tarek has six cards with one number written on each side of each
card. The pairs of numbers on the cards are(5, 12), (3, 11), (0, 16), (7, 8),

(4, 14)and (9 , 10). The cards can be placed in any order in the blank
spaces of the figure. What is the smallest result he can get?

(4) (B) (©) (D) (E)
23 24 25 26 —27
(D) s 4

ol gl o 0 T BBlayg ca <4 g a, A s uslr e 0SS g BBllay OF o
S glas UsS o) bl .g—B <b —A olss ldag ca+A <b +B Ui jo49 .b<B 3b,B
bl S sy ddal

(bladl glr Jo g el 13 SO Slllad) ks U

P9) A byl aaaig 14,15,16 29 (5, 12), (3, 11), (0, 16), (7, 8), (4, 14),(9, 10)
—_ Y Y Y= Y —

17 14 16 15 18 19

[ et —Adle Jo S eyl o Y SO CBladl piai ¢ ok Sl e (3,7,0

3+7+0-10-14-12=-26

Let the numbers a,4 and a <4 , be written on one card and the numbers b,B

and b < B , be written on another, and let be a + 4 <b + B . Then we observe

that « —B <b — 4 . Likewise, if we create two inequalities for the remaining

numbers and add all the inequalities.

So we select the three cards with the smallest totals on both sides of the

cards (5, 12), (3, 11), (0, 16), (7, 8), (4, 14),(9, 10) and put their smaller
— e 7 Y 0

17 14 16 15 18 19
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numbers (which are3,7,0) to the + signs. Then we put the other three cards
with their bigger numbers to the — signs . We obtain:
3+7+0-10-14-12=-26
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HEWAPINAY

22. Kangaroo solves the equationax’+ bx +c =0 , and Beaver solves the
equation bx’+ ax +c =0, where a, b, ¢ are pairwise distinct non-zero

integers. It turns out that the equations share a solution. Which of the
following must be true?

(4)

(B) c) | (D) (E)

The common
solution must

The quadratic equation
ax’+ bx +c =0has exactly

be 0 one real solution
a>0 b <0
a+b+c=0
Of g Bpslt (b1 | @+ b +0=0 Ganl) dsudd
0 05 Ay > > Laall b
(E) s >

ar’+ br+c=br’+ ar+c 08 r g il H 00 ok

ar*+ br—br’— ar =0

r’(a- )(ab)o

r ) =0
r(r )(a b) 0

.a+b+c=0 OT-@&,.»\:.V:I Ky cazb ,c#0, r=0 gﬂj

If the common solution is », then we have ar*+ br+c =br* + ar +c, which
leads to r(r—1)(a—b)=0. Since a=b , c #0, r =0, it must be the case that

a-b#0 and r=0. Hence, we deduce that the common solution is » =1,
which implies that a+b +¢ =0.

|Mawhiba
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23. T have a strip of paper that is 12 em long and2 cm wide. I make a crease
across it at 45" and then fold it, so that the two parts of the strip are aligned
in a right angle, as shown. What is the smallest possible length, in c¢m , of

XY ?
(4) (B) (C) (D) (E)
62 72 10 8 6++2

(B) 5
Gt S BT XY b s S XZ +ZY =12+42=14 4d (Z Gy o6 XY Z
N2 g g 05y g cabialt illae G 0585 O
o Ysb Pﬁ@w;jyﬁi_miojj OB ¢ a,b @B s § AW Al Ygb 0713 LY

. atb s
2

EE2 )<at b

=a’ +2ab+b<2a° +20° = 0<a’—2ab+b" = 0<(a—0b)

a’® + 2ab + b*

“;bf <a’ 4+ =2

Yy

M gs“ﬁ
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Consider the right-angled triangle XYZ . The sides XZ and ZY add to 14.
We want to minimize the hypotenuse XY of this triangle and this will occur

when the triangle is isosceles. Hence the answer is 74/2 .

The proof: if the lengths of two sides of right angle (of a right triangle) are
a,b, then its hypotenuse is not less than the hypotenuse of a right triangle

with the lengths of the two sides are GTH

A+

=a’ +2ab+ b <2a> +20" = 0<a’—2ab+b = 0<(a—0b)

a’® + 2ab + b*

Y <a+b =2 y<a®+ b

a+b
2

Which is true.
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24. Fatimah has several unbiased 12-sided dice, each with faces labelled 1
to12 . When rolling all the dice at once, the probability of rolling a 12
exactly once is equal to the probability of rolling no 12s. How many dice
does Fatimah have?

(4) (B) (€) (D) (E)
8 9 10 11 12
(D) s

A4S gséu\ﬁ 12 st J.@Ja.‘g Jadd e A9 () KE9 .1 gR LbL éjj\ )\awi sde Of B

n-l1
n 12 e YT Jleamt 5 G-l Je nxéx(%) S Jlaxlg 12 st ,glay Y 1 -1

:ﬁ:uaggia.(%%] 32 sy

1Y 1 (11"
- =n X—X| —

12 12" 12

11 _n

12 12
n=11

Suppose she is using » dice. Rolling exactly one 12 amounts to choosing
one of the » dice to show 12 and all » —1others to not show 12, which

happens with probability » xéx(%) . On the other hand, rolling no 12s

has probability (%j . Setting these probabilities equal and cancelling a

n-1
11
common factor of 11 , we see that 2" 5o n=11.
12 12 12
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P(x +1) = x>—x + 2P(6) &N G P(x) 39431 38 —25
CP(x ) alas £ 908 s

25. A polynomial P(x) satisfies the relation P(x +1) = x*-x + 2P(6) for
every real x . What is the sum of the coefficients of P(x)?

(4)

(8)

(€)

(D)

(E)

—40

—6

12

40

G WY

none of the previous

(4) s g

gy ¢ P(6) = 20 + 2P(6) gy «P(5+1) = 5° =5 + 2P(6) & St x =5 pooy
88 3 gu QW\»@.«& sy dayyw Ay bS”  P(x +1) = x°—x —40 T - P(6) =-20
x =0 gy 3y P(1) Ay 3945

P(O+1) = 0°—0 —40 = P(1)=-40

- =40 Sy P(x) Dl £ g0

Putting x =5 we get P(5+1) = 5°-5 + 2P(6), so that P(6) =-20. Now the
given equation becomes P(x +1) = x*-x -40. A quick way to find the sum
of the coefficients of P(x) is to observe that it is P(1) (this is true for all
polynomials). So putting x =0 we get P(1)=-40.
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S x,y,z wﬁw\yﬁ@uéi.r =3,2"=7,6 =7 013 x,y,z Mﬁ‘_26

26. The values of x,y and z satisfy 2* =3, 2* =7 and 6° =7 . Which of
the following gives the relationship between x,y and z ?

(4) (8) (©) (D) )

Z:y Z:£+1 ZIL— Z:x Z:y—l
I+x X y -1 X
(4) g

:oiv.w

7=6" =(2X3)Z =2 x3* =2* X(ZX )Z —DF Q¥ —pEHaz :22(1+x)

.z ZIL LC-“)‘ y:2(1+x) OW\hjczy:7 ugj
+Xx

Using various index laws, we have
7 =6 :(2)(3)2 =27 x3° =) X(2x )Z — D7 % Q¥ — I =2z(1+x) )

Y

But also 2" =7, 50 y =z (1+x )and therefore z =T
+x

ol Cun amga
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4, 5 JS'dy . 03l o (o5t gy JSOSRIAN § (laypo B (0 0580 Bgll (0 day b =27
P SN Ly doead) Jg.ﬁ\ o5 O\JUJL\ ods 5.}}7;}&\ slasd) P S JQ 1 Chwaig ddke Olay o
Salginal LSl 4 Gl bt § Sl sl Lo Sl b sda jam pd-) Jary B cgud (S5 M

@ 30 ] 42 q\/j\\j{)% <g\ 14

27. A strip of paper consists of eight squares. Initially each square contains
the number 0. In every move ,we chose 4 consecutive squares and add 1

to each of the numbers in those squares. The figure shows the outcome after
a number of moves but unfortunately some ink is covering some of the
squares. What number is written on the square with the question mark?

(4) (8) () (D) (£)

24 30 36 48 e s ¥

none of the previous

(4) » >
O A s\pr) dad (Olag kol 8gm gl S e sus SO 1 Chig Al Ol 4 ik 3ye IS4
Slab) o Sbhadll (0 b slzl dmy ((redll Sl o) @I Jg¥1 e el Slag b e Slkeall
a+b =30 Jo ot B, C o lardgy doed bt ypeall ot (1ISa g moliell W1 0 )Y
OF s s U3y 131y .d +e =24 g .c+d +e =36 Sy .c =12 uga+b +c =42 «
.a=17,b=13,c =12,d =10 and e =14 3> O LSad (Gl W8 weg
A B C D E F G H

a+b b+c
“ atb latb+c ctd+e| d+e e
+etd| +d+e

In every move ,we chose 4 consecutive squares and add 1 to each of the
numbers in those squares. After a operations with the first four squares, »
with the second run of four squares, etc, we will end up in a situation as in
the figure above. From observing squares B and C, we see that
a+b=30,a+b+c =42, and thenc =42-30=12. Now look at squares F and G.
The difference between them is ¢, s0 ¢ =12,c +d +e =36 =>d +e =36-12=24.
If we want an example to show that the situation is attainable, we may take
a=17,b =13,c =12,d =10 and e =14

090 \ A
|Mawhiba



..........

insg@oDfXd
@Mawhiba | Mawhiba.sa

o

tagogjlails
;angarooMawhiba

«««««««««««««««
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?w)i}:\ w..\.b t}aﬁ Ld . La2lb Ob.\r A1y odd

28. A function / : R — R satisfies f (20-x) = f (22 + x) forall real x .

It is known that f has exactly two roots. What is the sum of these two
roots?

(4) (B) (€) (D) (E)
-1 20 21 22 G K g oo b
none of the previous

(E) >
dlaal) Aol & jaysndl . 20—a =x ey (20—x =a Euf X kel LSS yaddt Al g O3
42—q Ofsbas Ny . f(a) = [ (42 — a) PSS Fy« f(a) = f (22 + 20—a) : e Jat
Ca+42—a =42 g i) paed 03] Lall yeddl ui ga
O3 . a =21 Wy g =42—a Obslwas ouydd! OF o, caki o ASWL g2 42 — g OF LY
oSN Lyl gl 05K 42D O U 3w B L D £ 21 05Kmd JIgdl 3 jSEL1 51 030 92 b
AN g oslan a5 a,h, 42D B g gl BN W Wsll) QWL p 221 0¥ b 242D
Ok Olyder 0,42 —a JWby Gl

If a 1s one of the roots we can choose x so that 20—-x =a, thatis, 20-a=x .
This gives f (a) = f (42 — a). So 42—-a is also a root. Hence, the sum of the
roots is a+42-a=42. Note that 42-ais definitely a different root because
suppose a=42-a, so a=21. If b is the second root mentioned in the
problem, so b # 21, then by the above 42-5 is also a root. But as 5 #42-b
(because b =21), the equation would have three distinct rootsa,b,42—b
contrary to assumption. Hence a and 42 -qare distinct.
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29. Twelve points are equally spaced on a circle. How many triangles
containing a 45 angle can be formed by choosing three of these points?

(4) (B) (€) (D) (E)
48 60 72 84 96
(D) s >

30° et e IS ALY BSIL gl 1 3315 o glumse JSCiy Buslias dlai 12 Ll

U Of gt 45° dygly Olaray cpilll il 3 b 0F 61 .90° o)\.:Li» Lo s 45° st dyg) )
(3X30° =90° oY) 51l o Jols2 3 login Joady (pilall

sl OV A DBAsas 31 e el Gy s (A1 05l 0L1) g Lty 45 gl dygly s
Clie 12x8 =96 kbl sue aygl Il 35S 5l Bl s Ay o g Aadel) dlesd) LAY e Al (o
248 JWby 12 pasisy ipe ois ¢ ppaliall Gilase e 8701 o 1S5 orgy T oS0 S

196 —12 =84 ddksll colaled

We have 12 points on a circle, and the central angle between each pair of
consecutive points is 30°.

An inscribed angle of 45° subtends an arc of 90°. Therefore, the endpoints
of the two sides that form a 45° angle must be two points that are separated
by 3 intervals on the circle (since 3 X 30° = 90°).

An angle of 45 is created by a line subtended by two points spaced three
apart. For any given base arc three points apart, there are 8 positions for
the third vertex of the triangle. So we have 12x8=96 possible triangles.
However, any isosceles triangles will be counted twice and there are 12 of
these, so the total of different triangles is 96-12=84.
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30. A special four-digit number abcd satisfies the equation
abcd =a’ +b" +c¢ +d* . What is the value of a ?

(4) (B) (€) (D) (E)
2 3 4 5 6
(B) 5

6 oo ST Ladsandl S1as 0559 LU 6 Sl dagznd MU < 6° = 46656 OF oo
.5 =3125 5 4" =256 Of Wy
(a=1 N3 G arg ¥) bo,adt 358 ¥ ldag 4 +4* +4* 14* 21024 of LS

o sSTsde Jo Jsat Se Y 5 sual oy aif B3 L 4% 14% 1 4% £3° =795 <1000 &NS)
. 1000

13 05Sam jledt Jo De Jof OF 6T (57 =31250Y 8urg 50 5 sl et M

.a=3 05&5

3 +4%+3° 45 =3435 g pall suall

Estimation shows that 6° = 46656, 4* =256 so we cannot have a 6 or more
as one of the digits, but without the 5 the right hand side won’t be larger
than 1000, so among a,b,c,d there should be exactly one 5, that makes

a=3 since 5° =3125. The special number is 3* +4* +3° +5° =3435.
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