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3 point problems

S iend L ¥ 200013~ 2013 sud

The number 200013 —2013 is not divisible by

(A) 2. y (B) 3. | (C) 5. | (D) 7. |  (E)11.

Al aabid) ol aabl) dbos Lo L 4 0 U o J b ctilaze o b1 ftls g L1 g3 Olail Lol
?CJ,UJ»\:

The eight semicircles build inside the square are congruent and the side of this square
has length 4. What isthe area of the non-shadowed part of the square?

(A) 21 \ (B) 8 | ©Q6+n | _(D)3n—2 | (E) 3n

%A\Q;\J\ibjﬁ}}\ﬂ\cfp}b.SJM\Qle)W&fWJM LA;JAS;\JCQ)Tﬁw)@:;\
$X 2l Ssé M J e aslldl O las 01 95 ol4) WS (3 90° @)&ﬁ/\l)f))xuw
Y

/) M
\ T

Consider a three-quarter circle with center M and an orientation arrow as indicated in
the picture on the right. What is the position of the oriented three-quarter circle when
it is first rotated counterclockwise by 90° around M and then reflected at the x-axis?

(A) (B) ©) (D) (E)

M M M




@ 2 L. BC craze M« AC=2AB . 120° 55ty BAC 31 3 ABC il
P |

In triangle ABC, the measure of angle BAC is 120>, AC =2AB and M is the midpoint
of BC. What is the true relation?

(A) m(MAC) = | (B) m(MAB)= | (C)m(AMC)= | (D) mM(AMB)= | (E) m(MAB) =
90- 60 1200 300 90-

alaal) o 2 (5 SU
¢ 3x* —61>11xy —3y?
Which pair is a solution of the inequality

ARO | B | ©@©2 | OO2 [ ECL-D

A doryl L2 saall 38 e L cdeas 810 1) 47 wslil,

Adding 4'° to 8!°, Mihai has also obtained a number which is a power of 2. Find this
number

(A) 27 L ®2> | ©27 | (©2° | (E)2”

Ll B 0,55 X,y o BMe 6T . OB =BC 34 50 O wils B3]

If O is the center of the circle and OB = BC, what relation between x and y is always
true?

(A)2x=3y | B)x+y=90 (C)x =2y (D)Xigz(i: E)x=y
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Considertheequilateral triangle with sideequal to 1, and the squaresbased onits sides.
Find the length of segment AB

(A)1+§ (B)2+x/§ (C)1+\/§ (D)\/§+\/5+1 (E)\/5+\/§+1

Mmgx\)u\&j,@b\,mw‘y\wﬁ &lwA il e bilsT Al o5 2
o osn Sl w1 E W clleal) s J3l aall L ghud

Kant the Ant leaves A to get to B, following the arrow indicators. Find the path she
needs to cover in order to obtain, in the end, the minimum result of the operations she
meets.

(A) -1 | ®2 [ ©6 [ (O1 | (E)3
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(A) (B) ©) (D)

10

Eouall L5 055 QTJ(.QZ_QL:J\ :\A;fy\ygf. 2.05 « 4lie e ¢ gedt

The sum of a number and its reciprocal is 2.05. Which of the following numberscan
thisnumberbe?

(AYo6 | "(B075 | (©o08 | (D)10 | (E)1.2

11

i) (s @ b I BB LaU 12 3 b)) Ao 2 L s 250 10.2 ¢ 2 100 s 4
P O poal ) e Bl 8al o e 057 ded on ) o 3 e 201 B4 3 amn s OF sl ) 51Ty
fe &)

Bert runs the 100 meters in 10,2 seconds. The same distance takes his running friend

Ernie 12 seconds. A start of how many meters does Ernie have to get so that the two
friends can start and finish at the same time?

A1 | ®»12 | ©15 | (D18 | (E) 20

12

o i) ks QU s rol L 0,1,2,3 adtme o dn )l e 0,805 11 e aaedl Lk 2013
By oy g e LUT e W3 paeall laSll e 88 pot pn 18 CanSGan sl @ Sadlame o1 0 05555 11
¢S NG omll prall CaS S s L aedas

2013 is divisible by 11 and is made of the four consecutive digits 0, 1, 2 and 3. What is
the smallest next number which is divisible by 11 and made of four consecutive digits?

(A)2031 | (B)2103 | (C)2130 | (D)2134 | (E) 2310

13
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Let2 be a real number that satisfies?’ =a+1. Consider the following

statements:

1
a*=a’+a,a*=a’-la*=a*+a’*-1a’ =
a_

How many of them are correct?

(A70 | (B) 77 | @©131 | (D)143 | (E) 4

14

flge ot L. 1000 2 Jol> 2,4,16,25,50,125 sl 0 &30

(A) 70 (B) 77 (C) 131 (D) 143 (E)i £

Three of the numbers 2, 4, 16, 25, 50, 125 have product 1000. What is their sum?

(E) None of the
previous

(A) 70 (B) 77 (C) 131 (D) 143

15

Gl W okl el dan 4 3 i Vit 3 3 e ey S5 e e T s8 L Bl
Com sale

I plece 20 cents
ewvery sixth corn FREE

Mrs. Margareth bought 4 cobs of corn for everyone in her 4-member family. In the shop
she got the discount the shop offered. How much did she pay?

(A0S | (B120 | (©28 | (D)320 | (E) 80

16

°\MJ?EWJ§“;J"M\GK)1:SOMJJW.C:&OLHMAU@WLB
Caaidl a-lwe L .20cmx30cm

The Scotts’ family apartment plan is made in scale 1 : 50 and has a rectangular shape
with dimensions 20 cm X 30 cm. What is the area of the apartment?

(A12m2 | (B)150m2 | (C)300m2 | (D)450m2 | (E)600 m2

17
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George started training for the marathon 18 weeks before the run. According to the
plan, he had to run 60 km each week. Unfortunately, during the 12th week he got sick
and was not training at all. How many kilometers does he need to run during the
remaining 6 weeks to catch up with the original plan?

(A) 10 | (B) 70 | (C) 78 \ (D) 360 | (E) 420
Al Lo fozi OF g ) s bl sue o7 | 19
1-3+5-7+9—-....
2013 Wi oS
(A) 2011 (B) 2012 (C) 2013 (D) 4026 (E) 0,5 of Se
2013 U
How many terms need to be included in the calculation 13 + 57 + 9 ... for the result
to be equal 2013?
(A) 2011 (B) 2012 (C) 2013 (D) 4026 (E) The result
can never
equal 2013
S A s 3 & el o e (57| 20
1
1024000
How many decimal places are there in the decimal number
A) 10 | (B) 12 | (C) 13 | (D)14 | (E) 1024000
Wy ole sl 3 .2013 w0 Ky 4l e 300 @ iz OF b mida (52013 6500l ) plall 1da | 21
¢
(A) 1981 (B) 1982 (C) 1953 (D) 1952 ol i (E)
<l slall
This year John can multiplied his age with the age of his son and get the answer 2013. In
which year was John born?
(A) 1981 (B) 1982 (C) 1953 (D) 1952 (E) more
informatio
n is needed
22

What is the value of z for which 2011*"*"" — z is divisible by 1000 ?

(A192 | ®208 | (©)321 | (D581 | (E)ss1

10
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Let C; and G, be two different circles with center O. Let [AB] be a chord of
the Cj that is tangent to C; and such that AB = 20cm. What is the area of

the grey region?

(A)2rncm® | (B)10mem® | (C)20mcm® | (D) 100mcm® | (E) 120w cm’

23

¢ st 6,9,5 0 U5 e wand GU N aeb sis aoT L
Which is the smallest natural number n such that the remainder of the
quotient of n by either 5, 6 or 9 is 1?

(A) 21 \ (B) 91 | @©121 | 271 | (E)541

24
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Let fbe areal-valued function with graph Above.
The graph of the function [f{2 — x)| — 1 is

25
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B, sds e s 522 ) 2013 Al e foxiy g 875 o051 anw e S0 31V sue oS
§ (A e gl
How many six-digit numbers are there which contain the string 2013?

(A)278 | (B)280 | (C)282 | (D)290 | (E)300

26

Loy 299 58 150m e ls ol 1l 2SS L lpeomm o onlis Ll 2SS 00 13 e 2 3
Slandl s L& 0IS7 13 300m L Jlas o) 1) 2SS

In Pippa’s Pizza Parlour, the cost of a pizza is proportional to its volume. A 15 cm
diameter pizza costs 2.99 EUR. What is the cost of a 30 cm diameter pizza with the
same thickness?

(A)5.98EUR | (B)5.99 EUR | (C)8.97 EUR | (D) 11.96 EUR | (E) 11.99 EUR

27

iz;) "7 5s” 10000 e o Y sl cs),,xi\cjﬁ;yv\;y\ O O] @ sl denld A 8
?f-.eﬁwﬂ\ s S ks Cani Lo cams o) bl g skl 1A
”In arecord-breaking journey, a female humpback whale travelled across a quarter of

the globe, a distance of at least 10 000 km”, according to a news item. On that basis,
roughly what is the radius of theearth?

(A) 1500 km | (B)3000km | (C)6500km | (D) 10000 km | (E) 15 000 km

28

@MJJ&«Mim JM\)((\.;)TZ\:)UJQ)L 4n DM\%W}QWD.«U«)ST}A n Sl
AN =AM dad L pBT BN e 06 AM sdell o L g

The number nis the largest positive integer for which 4nis a 3-digit number, and mis
the smallest positive integer for which 4mis a 3-digit number. What is the value of

4n—4m?

29

(A)90 | (B)899 | (C)8% | (D)225 | (E)224

§ 50 50 s Ly CLLE:J\ bl sae a5 5 8 )U)SY\ o :.LcJﬁ Lo
What is the minimal number of chords on a circle such that the number of intersecting
points among them in the interior of the circle is exactly 50?

30

(A) 9 | ®10 | ©oun | o122 | (E) 13

12
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¢ B2 a,C v Bl ST B e a,b,c oleindl ¢ 10 ¢ 5 gl g les U1 S

¢PQ L
4]
10
b P, Q
AN
In the picture the areas of the triangles are 5 and 10, as shown, and the lines a, b
and care parallel. If the distance between aand cis 6, what is the length of
PQ?
36 12
(A) 4 (B)5 (C)6 (D) 3 (E) >
?ﬁff}ﬂj.ha.)bj\ Q\)L}-\QAL_;T 32
Which of the numbers (A) - (E) is the largest?
(A) V20413 | (B) +/20.13 (C) 204/13 (D) \/201.3 (E) V2013
sland g Leds™ 12,23 050641 | 33

X°+4x%+x -6=0

¢ X°+4x*+x°-6=0
The numbers 1, —2 and —3 are all roots of the equation X+ 432+ x — 6 =0. How

many real roots does the equation x® + 4x* + x> —6 =

Usleall Raadl ) ddl sue L

0 have?
(D)4 | (E)6

|

(C) 3

|

A1 [ (B2

34

of a triangle with vertices at marked points?

Sadas Lo aw gh, el dmlows BT L1 Lr o Jgb dns 5 352 3 blE o Lol

Six points are marked on a square grid with cell of size 1. What is the smallest area

|

A14 |  (B)1/3 (C) 1/2

D1 [ ()2

|

13
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L35 0,5 of g s (B)

(83 5 Ay 4l (Gﬂ!\ Sde (C)

il 26 ane e 0,8 Of Sk saal (D)

g ge g8 3 s s (E)

Given a six-digit number. The sum of its digits is an even number, the product of its
digits is an odd number. Which is the correct statement about the given
number?

(A) Either two or four digits of the number are even.

(B) The number must be odd.

(C) The amount of the odd digits of the number is odd.

(D) The number can consist of six digits different from each other.

(E) Such anumber cannot exist.

35

Of Al &'y T BLA B L8 L el ¢ Ly (1) Kl s s ©F sl

e jud

36

a K
(A) atbte (B) Ja* +b° + ¢ (©) \a? +5 + & + 2ac

(D) va? + b + ¢ + 2be +a,b,¢ o 2533 (E)

An ant wants to walk from point K to point L the shortest way possible. What

is the distance the ant has to walk?
L

/ c

a K
(A) atb+e (B) Vo’ +0° +¢ © \/a2+b2+02+2ac

(D) \/a2 + 0+ +2c | (E)Itdependsona, bandc

14
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Tt S It GO R e
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e .2t =1ty .

After simplificating the fraction - (y = 0, x = y), how many of the following
y —xy
P2tz Ty T
expression can be theresult: ——;— (=) (=2)5) 52
yy Y y oy

37

A0 | B1 | ©2 | ®3 | (E) 4

¢ 2013 st o s ¢ gat e ST a5 6 e IUI SIS e
Which is the greater sum of the divisors of 2013?

38

(A) 75 y (B) 95 | (©)194 | (D)2014 | (E)195

Sl sae a5 B JISKal sae o7 LU e I (3 dez U1 SIS L

AT L LT

lwe |

ET T T L]

Chelidraws thefigures shownin the graphic aside. How many of these figures have the
same quantity of triangles?

(A0 | (B)1 | (€) 2 | (D)3 | (E) 4

39

Sl all Ll Jala 5 ) geanall 3 50l i Conai Jsha Lo, 10CM aalin Jgla gl o dsmiall sl
Vajuitkh.\w

The regular octagon of the figure measures 10 cm on each side. Which is the measure of the
radius of the circle inscribed in the smallest octagon formed by the diagonals?

A0 [ ®75 [ (©5 [ (25 [ (B)2

40

15
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5000 5 4000 cn bt sde oS . (suelas 2478 sall S 5 5L
We say that an integer number is ascending if each of its figures, from the second, is

greater than the figure of their left, such as 2478. Howmany ascendingnumbers are
between 4000 and 5000?

41

A7 B8 | ©9 | M1 | @Eu

4 point problems

PN ey addndl Oy by pB, U el s BN i By KANG=AROO+2013 5L 3
Sl das L L (ade
¢ K-A+N +G-A+R-0-0

In the equality KANG = AROO + 2013 the letters denote the digits of four-digit
numbers (different letters denote different digits). What is the value of the expression
K-A+N+G-A+R-0-0?

AN [ B5 | ©o0 | M™-13 | (E)-l4

42

& L (Lo 6 5 bl © 0y Lio 3 ST 2018 sy 5 SUp 1 a1 s o 5,80 S1IEY1 JJS7
s amtee 3 2003 " Lol e s o (Gl Sl e ) sl i
All 4-digit positive integers with the same four digits asin thenumber 2013 are written in

one line without gaps and in an increasing order. How many times does the pattern
’2013’ appear in this sequence of digits?

w1 | B2 | ©3 | ™4 | (E)9

43

3l 1 ool e el il ol 2013 L2l Uy 2013 saald dor Ll deall wlisliall sue (57
¢ (4t

Howmany positiveintegers are multiple of 2013 and haveexactly 2013 divisors (including
1 and the numberitself)?

(A)O | (B)1 | (€)3 | (D) 6 | (E)other

44

¢ 213 suad Sl fsedl pa QW) e
Which of the following is the binary representation of the number 213?

(A) 11001101 | (B) 11010101 | (C) 11010111 | (D) 11100001 | (E) 11111111

45

16
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What is the number of all different paths going from the point A to the point B
at the given graph?

46

we | ®»8 [ ©9 [ ™12 [ (BI5
¢ 7 saal il S8y W e 6T | 47
B g xS g 3505 b (o ) (A)
5 s s L2(B)
sl a5 A s uawad(C)
3l I s b 5 55 a-Lus (D)
s bob a3 50 s u 2! (F)
Which of the following is a possible correct definition of r?
(A) theratio of the areas of a unit circle and a unit square
(B) thecircumference of the unitcircle
(C) theratio of the diameter of a circle and its radius
(D) thearea of a circle with unit diameter
(E) theratio of the circumference of a circle and its radius
¢ s il Lk b (b o dendll fiby @ 0F tolx & abe f5,1 BN 0 0,50 s (57| 48

How many three-digit numbers abc have the property that a is divided by b and b is
divided by c?

(A) 36 \ (B) 40 | (C) 42 | (D) 44 \ (E) 81

17
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¢ A(APQF)/A(BCDP)

B C
Consider the regular hexagon in the picture, where P and Q are the middle points of
sides AB and FE. What is the value of this relation A(APQF )/A(BCDP)?

(AS8 | (B)12 | (C) 314 | (D) 1 | (E) 3/8

49

B8 got oS L 2V ol ¢ sa (gl Lge B ¢ et s lH) U Alime A o B Slef Bk
Skl ol Wb dlss

Five consecutive positive integers have the following property: there is three of them
with the same sum than the sum of other two. How many such set of integers exist?

(A) 0 \ (B) 1 \ (C) 2 | (D) 3 | (E) more than 3

50

tadslall J;- b

2x3 " 1+ 46x3* =8100

The solution of 2 X 3°*3 + 46 x 3*= 8100 is

(E) None of the

(A) 1 (B) 2 (C) 3 (D) 4 reviots

51

2150 ¢ 5ol Jo Jramd 8 el SlaeW oda wa ¢ 5 pend) o Alite B Sl 10 ol S
e ASHL 0 U1 e S

10 0 5, pdl e 48 ems 3a2 aal (A)

11 0 5,5l e 48 s 500 20l (B)

ST 19 0 5, pdl o 48 s 302 5T (C)

21 05 5,5l o S s sae ;ST (D)

Gauss wrote 10 consecutive integers on the board. He then added the 10 numbers and
found that their sum was 150. For which of the following we can be certain that it is
true?

52

18




(A) The smallest integer he wrote on the board was 10

(B) The smallest integer he wrote on the board was 11

© The largest integer he wrote on the board was 19 or more

(D) The largest integer he wrote on the board was 21

(E) Gauss made a mistake in this calculation

In triangle ABC the bisectrix of angle A and angle B intersect in point L If /C =y,
then ZAIB =

(A) 2y (B) 180—y (C) 360—-4y (D) 60+ y (E) 90+%7/

¢ A+B+C od Lo . ﬂ+ﬁ+(f=198 O™ 13) 53
If AA+ BB+ CC =198 howmuchis A + B+ C?
(E) None of the
(A8 (B) 9 (C) 18 (D) 19 orevious
12013 sl Caeliae AW slue Y an Y1 e s oS | 54
a)2012% + 2012+ 2014
b)2014% —2012*
€)20132013
d)2012x(20+13)x61
Howmany of the following four numbers?
(Aynone | (B)ope | (C)two - | ~(D)three | (E)all four
S sl ZAIB RIE ZC il QRGN K] R 3 bl AB ;gij‘ju*ﬁ"’ ABC C,_L_U‘_} 55
c
¥
f
A 8
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Albert, Ben and Chris together take 4 lumps of sugarin their coffee. One of the possible
distributions is: Albert 1, Ben 3 and Chris 0. How many distributions are there possible?

56

(A) 4 | (B)6 | Q9 | D12 | (E) 15
57
U’J{J"Q\ 5;\_,\5\ ¢ C,S ke adly jj A u;f‘g}“ 3;\”; . AB =6,BC =3 ab ABCD ol L
¢DC S Lwuw. DS oz ¢ B
ABCD is a rectangle; AB = 6 and BC= 3. The circles with midpoints A and
B passing through C resp. D intersect in S. What is the distance from S to
the segment CD?
1
(A) 242 (B) 3 ©C) x (D) V10 E) 37
(Jg.‘:\j\ }ig,\) (,_k:..p - b}.wi) u,a_yi.b))u o QJS..". s 58

sas g Woila i CUdl sae S0 Lpad D ST Lomedd Sledl e Ll e e il i
dad Wo=b OIS W =b 42 Gt i aad oL et e E G D s s
W <b saslyssh= s W =b 05 13l ¢ w <b Lisew =b Lis ¢ w >b s>l g 5 gl

S| Sl o Bems 55l oS

A A >

A path has white and black tiles in a regular order. Ann walks along the path,
from the left to the right. At each tile she mentions the number of white and
black tiles she has passed already. w is the number of white tiles, bis the
number of black tiles. Consider five statements: sometimes w = b + 2; if w =
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b, then after one step w > b; always w b; always w b; if w = b, then after one
step w < b. How many of these statements are true?

A0 ] B)1 ] ©2 | D)3 | (E) 4

o Sy 15T 0F e LS ¢ Laens ST 1 a8 Labai ¥ aSsdl Ol e s 6X8 i, 1 aCshi s
$ ot 55T 5 Lahi ¥ ) X102l 3 e L s o5 U e

In a 6x8-grid half of the squares are not intersected by one of the diagonals, as you can
check in the picture. How many of the squares in a 7x10-grid are not intersected?

(A) 26 y (B) 30 y (C) 35 \ (D) 40 \ (E) 44
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5 point problems

X
?y o Lo (S iy Ll (3 0 sl el ) S ) B il e oy PQ il
30
20 X
P
Q
20 y

50
The line PQ divides the trapezoid into two quadrangles with equal areas. What

istheratioz / y

3 4 5 5 5
A) ®) 3 © 5 ©) 3 ® 5
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Gy MASEMB =3MC =4 . . gui, M ahg (5% sty ABC
. ZBMC ;\U\J.j\

In equilateral triangle ABC, one knows the distances from an interior point M to each
vertex of the triangle: AM =5, BM = 3, CM = 4. What is the measure of angle
BMC?

(A) 90° (B) 100° (C) 120° (D) 135 (E) 150°
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¢ AU{,2335}={12,...9} . tiu &l A il ol pasl sus oS
How many different sets A have the property that

AU{1,2,3’4)5} ={1’2"“79}?

A512 | ®256 | (@©25 | 32 | (®)3
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e gy ekt 3 ALY, B.1),C2,3), D,3), M(a,) bz e
¢ a+b e b (5 aw B MA+ MB + MC + MD

Consider the points A(1, 1), B(5, 1), C(2, 3), D(4, 3) and M (a, b) in the Cartesian
coordinate system so that MA + MB + MC + MD has a minimum value. What is the
value of thesum a + b ?

(A) 16/3 | (B) 3 | @©5R2 | (D)25112 | (E)37/16
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S8 , e e i Dl o oz PUD AL sty ek 1 N saeps

How many factorial expressions n!(n+ 1)! have exactly 51 zeros at the end?

A25 | ®5 |  ©4 | ©®2 | ()1
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Dl dad Ld  dd sde X P (X) =3P (1-x)=4(x 1) o5 13|

¢ POQ+P(2)+...+P(2012)

IfP(x)-3P(1-x)=4(x -1), x real number, then what is the value of this
expression P(1)+P(2)+...+P(2012) ?

(A) 2012 - 1005 | (B) 20121003 | (C)2011-2012 | (D) 20121007 | (E) 2011 - 2013
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sde et 3505 3 N1 e sde BT L @b e Of gad G abe pB,T AW e 1 S slael) sae oS
¢ 50 sl s gy ablad) blas
How many three-digit numbers abc have the property that a + b /= ¢?

A)wL | ®s8s | ©sur | @ss | (E)720
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¢ a,b ¢ o2 L. aabb=1815 <l .1815 SOy abilens (nedy oo Lagas IS 3as NEN N
Someone multiplies to numbers, both consisting of two equal digits. The product is

67
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1815. So: aa - bb = 1815. What is the sum of a and b?

ws | ® | ©@w0 [ ou | @1
e (214314 41000 . 5 s | OB
?5:M\L5L;w,up ;Axﬂwgseb.b
2
What is the remainder of (14214 314 ...4-1001) when divided by 5?
wo | ®r | ©2 [ @3 | ()4

What is the smallest integer which has not less than 12 positive divisors?

(A) 211 (B) 2° -3 (C)2:3.5.7 | (D)22.3.5 | (E)2:3.5.7
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