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3 point problems 

 

  

3102311102

The number 200013 − 2013 is not divisible by 

1 

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

 

 4

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

2 

(A) 2π (B) 8 (C) 6 + π (D) 3π − 2 (E) 3π 

 

 M

90Mx 

 
 

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?  

3 

(A)  (B)  (C) (D)  (E)  
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ABCBAC120AC=2ABMBC

In triangle ABC, the measure of angle BAC is 120◦, AC = 2AB and M is the midpoint 

of BC. What is the true relation?  

4 

(A) m(MAC) = 

90◦ 

(B) m(MAB) = 

60◦ 

(C) m(AMC) = 

120◦  

(D) m(AMB) = 

30◦ 

(E) m(MAB) = 

90◦ 

 

 

2 23x 61 11 3xy y  

Which pair is a solution of the inequality 

5 

A) (2, 0) (B) (1, 1) (C) (9, 2) (D) (0, 2) (E) (−1, −1) 

 

 1541082

Adding 415 to 810, Mihai has also obtained a number which is a power of 2. Find this 
number 

6 

(A) 2
10

 (B) 2
15

 (C) 2
20

 (D) 2
30

 (E) 2
31

 

 

 OOB BC,x y

 
 

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

7 

(A) 2x = 3y (B) x + y = 90◦ (C) x = 2y 
(D) x + 2y = 

180◦ 
(E) x = y 
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 1

AB

Consider the equilateral triangle with side equal to 1, and the squares based on its sides. 
Find the length of segment AB
 

8 

(A) 
3

1
2

 (B) 2 3  (C) 1 3  (D) 3 2 1 (E) 6 2 1  

 

 AB

 

 
 
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. 

9 

(A) −1 (B) 2 (C) 6 (D) 1 (E) 3 

 

almanahj.com/sa



8 
 

 

 

 

10 

(A)  (B)  (C)  (D)  (E)  

 

   
 

 

 

 

 3012
The sum of a number and its reciprocal is 2.05. Which of the following numbers can 
this number be? 

11 

(A) 0.6 (B) 0.75 (C) 0.8 (D) 1.0 (E) 1.2 

 

 011010303

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? 

12 

(A) 10 (B) 12 (C) 15 (D) 18 (E) 20 

 

 2013110,1,2,3

11

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? 

13 

(A) 2031 (B) 2103 (C) 2130 (D) 2134 (E) 2310 
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 a3 1a a 

4 2 4 5 4 3 2 4 1
, 1, 1,

1
a a a a a a a a a

a
       


 

Let a  be a real number that satisfies
3 1a a  .  Consider the following 

statements: 

4 2 4 5 4 3 2 4 1
, 1, 1,

1
a a a a a a a a a

a
       


How many of them are correct? 

14 

(A) 70 (B) 77 (C) 131 (D) 143 (E) 4 

 

 3,4,05,32,21,0320111 15 

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

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

(A) 70 (B) 77 (C) 131 (D) 143 
(E) None of the 

previous 

 
 

31 

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? 

16 

(A) 0,80 (B) 1,20 (C) 2,80 (D) 3,20 (E) 80 

 

  1 : 50 

30cm20cm

The Scotts’ family apartment plan is made in scale 1 : 50 and has a rectangular shape 

with dimensions 20 cm × 30 cm. What is the area of the apartment? 

17 

(A) 12 m2 (B) 150 m2 (C) 300 m2 (D) 450 m2 (E) 600 m2 

 

 
1860

18 
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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 

 

 

1 3 5 7 9 ....    

3102 

19 
 
 
 
 

 (A) 2011 (B) 2012 (C) 2013 (D) 4026 (E)

2893  

How many terms need to be included in the calculation 1 3 + 5 7 + 9  ... for the result 
to be equal 2013? 

(A) 2011 (B) 2012 (C) 2013 (D) 4026 (E) The result 

can never 

equal 2013 

 

 

1

1024000

How many decimal places are there in the decimal number     

20 

A) 10 (B) 12 (C) 13 (D) 14 (E) 1024000 

 

 31023102

 

21 

(A) 1981 (B) 1982 (C) 1953 (D) 1952 (E) 

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 

 

 What is the value of x for which 
201320122011 x  is divisible by 1000 ? 22 

(A) 192 (B) 208 (C) 321 (D) 581 (E) 881 
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1 2,C CO AB

1C2C

20AB 

Let C1  and C2  be two  different circles with center O.  Let [AB] be a chord of 

the C1 that is tangent to C2 and such that AB = 20cm.  What is the area of 

the grey region? 

 
23 

 

(A) 2π cm
2
 (B) 10π cm

2
 (C) 20π cm

2
 (D) 100π cm

2
 (E) 120π cm

2
 

 

  n  55,60 

Which is the smallest natural number n such that the remainder of the 
quotient of n by either 5, 6 or 9 is 1? 

24 

(A) 21 (B) 91 (C) 121 (D) 271 (E) 541 

 
 

f

(2 ) 1f x

. 

 
Let f be a real-valued function with graph Above. 

 The graph of the function |f (2 − x)| − 1 is 

25 

(A)  (B)  (C)  

   
(D)  (E)   
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 3102

How many six-digit numbers are there which contain the string 2013? 

26 

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

 

 15cm2.99

30cm

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? 

27 

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

 

 01111

”In a record-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 the earth? 

28 

(A) 1500 km (B) 3000 km (C) 6500 km (D) 10 000 km (E) 15 000 km 

 

 n4nm

4m4 4n m

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

 4n − 4m? 

29 

(A) 900 (B) 899 (C) 896 (D) 225 (E) 224  

 

 50

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 (B) 10 (C) 11 (D) 12 (E) 13  
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 201a,b,ca,c 6

PQ

 
 
In the picture the areas of the triangles are 5 and 10,  as shown,  and the lines a, b 
and  c are  parallel.   If  the  distance  between  a and  c is  6,  what  is  the  length  of 
PQ? 

11 

(A) 4 (B) 5 (C) 6 (D) 
36

5
 (E) 

12

2
 

 

  
Which of the numbers (A) - (E) is the largest? 

13 

(A) 20. 13  (B) 20.13  (C) 20. 13   (D) 201.3  (E) 2013  

 

 1, 2, 3  
3 24 6 0x x x    

 
6 4 24 6 0x x x    

The numbers 1, −2 and −3 are all roots of the equation x3 + 4x2 + x − 6 = 0. How 

many real roots does the equation x6 + 4x4 + x2 − 6 = 0 have? 

33 

(A) 1 (B) 2 (C) 3 (D) 4 (E) 6 

 

 1 

 
 

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

13 

(A) 1/4 (B) 1/3 (C) 1/2 (D) 1 (E) 2 

 

almanahj.com/sa



14 
 

 

 

35 

 (A) 

 (B) 

 (C) 

 (D) 

 (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 a number cannot exist. 
 

 KL

 

 

36 

(A) a b c  
(B) 

2 2 2a b c  (C) 
2 2 2 2a b c ac  

(D) 
2 2 2 2a b c bc  

(E)  لا تعتمد على, ,a b c.  

An ant wants to walk from point K to point L the shortest way possible. What 
is the distance the ant has to walk? 

 

(A) a b c  (B) 
2 2 2a b c  (C) 

2 2 2 2a b c ac  

(D) 
2 2 2 2a b c bc  (E) It depends on a, b and c  
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 3 2

3 2

x x y

y xy
( 0, )y x y 

2 2
2 2 2

2 2
; ; ( ) ;( ) ;( )

x x x x x

y y yy y

After simplificating the fraction  
3 2

3 2

x x y

y xy
 (y = 0, x = y), how many of the following 

expression can be the result: 
2 2

2 2 2

2 2
; ; ( ) ;( ) ;( )

x x x x x

y y yy y
 ;? 

37 

 (A) 0 (B) 1 (C) 2 (D) 3 (E) 4  
 

 2013 

Which is the greater sum of the divisors of 2013? 

38 

 (A) 75 (B) 95 (C) 194 (D) 2014 (E) 195  
 

  

 
Cheli draws the figures shown in the graphic aside. How many of these figures have the 
same quantity of triangles? 

39 

  (A) 0 (B) 1 (C) 2 (D) 3 (E) 4 

 

. ما طول نصف قطر الدائرة المجصورة داخل الثماني الصغير المتكون 10cmالثماني المنتظم في الشكل طول ضلعه  
 من تقاطع أقطاره؟

 

 
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? 

40 

(A) 10 (B) 7,5 (C) 5 (D) 2,5 (E) 2 
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247840005000 

 
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. How many ascending numbers are 
between 4000 and 5000? 

41 

 (A) 7 (B) 8 (C) 9 (D) 10 (E) 11  

4 point problems 

 KANG=AROO+2013

  

K A N G A R O O      

 
 
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 − O − O? 

33 

(A) 6 (B) 5 (C) 0 (D) −13 (E) −14 

 

 2013

2013 

 
All 4-digit positive integers with the same four digits as in the number 2013 are written in 
one line without gaps and in an increasing order. How many times does the pattern 
’3011’ appear in this sequence of digits? 

43 

(A) 1 (B) 2 (C) 3 (D) 4 (E) 9 

 

 201320131

 
How many positive integers are multiple of 2013 and have exactly 2013 divisors (including 
1 and the number itself)? 

 

44 

(A) 0 (B) 1 (C) 3 (D) 6 (E) other 

 

 213 

Which of the following is the binary representation of the number 213? 

45 

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

 

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

46 

(A) 6 (B) 8 (C) 9 (D) 12 (E) 15 

 

  47 

 (A) 

(B) 

(C)  

(D)

(F)

Which of the following is a possible correct definition of π? 

(A) the ratio of the areas of a unit circle and a unit square 

(B) the circumference of the unit circle 

(C) the ratio of the diameter of a circle and its radius 

(D) the area of a circle with unit diameter 

(E) the ratio of the circumference of a circle and its radius 

 

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

48 

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

  

almanahj.com/sa



18 
 

 

 ,P Q,AB FE

( ) / ( )A APQF A BCDP 

 

 
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 )? 

49 

(A) 5/8 (B) 1/2 (C) 3/4 (D) 1 (E) 3/8 

 

 

 
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? 

50 

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

 

 : 

32 3 46 3 8100x x   

The solution of 2 × 3x+3 + 46 × 3x = 8100 is 

51 

(A) 1 (B) 2 (C) 3 (D) 4 
(E) None of the 

previous 
 

 01021

 

53 

(A)10

(B)11

(C)19

(D)21

(E)

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

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

(C) 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 

 

 198AA BB CC  A B C  

If AA + BB + CC = 198 how much is A + B + C? 

53 

(A) 8 (B) 9 (C) 18 (D) 19 
(E) None of the 

previous 

 

 2013 
2a)2012 2012 2014   
2 2)2014 2012b   

)20132013c 

)2012 (20 13) 61d     

How many of the following four numbers? 

54 

(A) none (B) one (C) two (D) three (E) all four 

 

  ABC,A BIC  AIB 

 
In triangle ABC  the bisectrix of angle A and angle B intersect in point I. If C   , 

then AIB  = 

55 

(A) 2 (B) 180  (C) 360 4 (D) 60  (E) 
1

90
2
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 13 0
Albert, Ben and Chris together take 4 lumps of sugar in 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 (C) 9 (D) 12 (E) 15 

 

 
ABCD6, 3AB BC A,C S

B,D SSDC 

 
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? 

57 

(A) 2 2 (B) 3 (C)  (D) 10 (E) 
1

3
3

 

 

  

w

b2w b w b

w bw bw bw bw b

 
 

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, b is the 
number of black tiles. Consider five statements: sometimes w = b + 2; if w = 

58 
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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? 

 (A) 0 (B) 1 (C) 2 (D) 3 (E) 4  
 

 6 8

7 10

 
 

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? 

59 

(A) 26 (B) 30 (C) 35 (D) 40 (E) 44 

 

5 point problems  

 
PQ

x

y
 

The line PQ divides the trapezoid into two quadrangles with equal areas. What 
  
is the ratio /x y   
 

60 

(A) 
3

2
 (B) 

4

3
 (C) 

5

4
 (D) 

5

3
 (E) 

5

2
 

 

 ABCM5, 3, 4MA MB MC  

BMC

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? 

11 

(A) 90
◦

 (B) 100
◦

 (C) 120
◦

 (D) 135
◦

 (E) 150
◦
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 A   1,2,3,3,5 1,2,...,9A  

How many different sets A have the property that 

 A ∪ {1, 2, 3, 4, 5} = {1, 2, ..., 9}? 

 

13 

A) 512 (B) 256 (C) 255 (D) 32 (E) 31 

 

 (1,1), (5,1), (2,3), (4,3), ( , )A B C D M a b

MA MB MC MDa b

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 the sum a + b ? 

11 

(A) 16/3 (B) 3 (C) 5/2 (D) 25/12 (E) 37/16 

 

 n!( 1)!n n 51

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

13 

(A) 25 (B) 5 (C) 4 (D) 2 (E) 1 

 

 ( ) 3 (1 ) 4( 1)P x P x x   x

(1) (2) ... (2012)P P P  

If ( ) 3 (1 ) 4( 1)P x P x x    , x real number, then what is the value of this 

expression (1) (2) ... (2012)P P P   ? 

 

65 

(A) 2012 · 1005 (B) 2012 · 1003 (C) 2011 · 2012 (D) 2012 · 1007 (E) 2011 · 2013 

 

 abca b c 

50

How many three-digit numbers abc  have the property that a + b /= c? 

66 

(A) 981 (B) 875 (C) 891 (D) 855 (E) 720 

 

 1815. 1815aabb,a b 
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? 

 (A) 8 (B) 9 (C) 10 (D) 11 (E) 12  

 

 2(1! 2! 3! ... 100!)5  

What is the remainder of 
2(1! 2! 3! ... 100!) when divided by 5? 

68 

(A) 0 (B) 1 (C) 2 (D) 3 (E) 4 

 

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

69 

(A) 211 (B) 25 · 3 (C) 2 · 3 · 5 · 7 (D) 22 · 3 · 5 (E) 2 · 3 · 5 · 7 
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