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Instructions to examiners 
 
 
Formal requirements: 
 

1. Mark the paper legibly, in ink, different in colour from that used by the candidate. 
2. The first of the rectangles next to each problem shows the maximum attainable score on 

that problem. The score given by the examiner is to be entered into the rectangle next 
to this. 

3. If the solution is perfect, enter maximum score and, with a checkmark, indicate that 
you have seen each item leading to the solution and consider them correct. 

4. If the solution is incomplete or incorrect, please mark the error and also indicate the 
individual partial scores. It is also acceptable to indicate the points lost by the candidate 
if it makes grading the paper easier. After correcting the paper, it must be clear about 
every part of the solution whether that part is correct, incorrect or unnecessary. 

5. Please, use the following symbols when correcting the paper: 
 correct calculation: checkmark 
 principal error: double underline 
 calculation error or other, not principal, error: single underline 
 correct calculation with erroneous initial data: dashed checkmark or crossed 

checkmark 
 incomplete reasoning, incomplete list, or other missing part: missing part symbol 
 unintelligible part: question mark and/or wave 

6. Do not assess anything written in pencil, except for diagrams 
 

Assessment of content: 
 
1. The answer key may contain more than one solution for some of the problems. If the 

solution given by the candidate is different, allocate the points by identifying parts of 
the solution equivalent to those given in the answer key. 

2. Subtotals may be further divided, unless stated otherwise in the answer key. How-
ever, scores awarded must always be whole numbers. 

3. If there is a calculation error or inaccuracy in the solution, take points off only for the 
part where the error occurs. If the reasoning remains correct and the error is carried 
forward while the nature of the problem remains unchanged, points for the rest of the 
solution must be awarded. 

4. In case of a principal error, no points should be awarded at all for that section of the 
solution, not even for steps that are formally correct. (These logical sections of the so-
lutions are separated by double lines in the answer key.) However, if the erroneous in-
formation obtained through principal error is carried forward to the next section or the 
next part of the problem, and it is used there correctly, the maximum score is due for 
that part, provided that the error has not changed the nature of the task to be completed. 

5. Where the answer key shows a unit or a remark in brackets, the solution should be 
considered complete without that unit or remark as well. 
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6. If there are more than one different approach to a problem, assess only the one  

indicated by the candidate. Please, mark clearly which attempt was assessed. 
7. Do not give extra points (i.e. more than the score due for the problem or part of  

problem). 
8. The score given for the solution of a problem, or part of a problem, may never be neg-

ative. 
9. Do not take points off for steps or calculations that contain errors but are not actually 

used by the candidate in the solution of the problem. 
10. The use of calculators in the reasoning behind a particular solution may be accepted 

without further mathematical explanation in case of the following operations:  

addition, subtraction, multiplication, division, calculating powers and roots, n!, 







k
n

, 

replacing the tables found in the 4-digit Data Booklet (sin, cos, tan, log, and their inverse 
functions), approximate values of the numbers π and e, finding the solutions of the 
standard quadratic equation. No further explanation is needed when the calculator is 
used to find the mean and the standard deviation, as long as the text of the question does 
not explicitly require the candidate to show detailed work. In any other cases, results 
obtained through the use of a calculator are considered as unexplained and points 
for such results will not be awarded. 

11. Using diagrams to justify a solution (e.g. reading data off diagrams by way of direct 
measurement) is unacceptable. 

12. Probabilities may also be given in percentage form (unless stated otherwise in the text 
of the problem). 

13. If the text of the problem does not instruct the candidate to round their solution in a 
particular way, any solution rounded reasonably and correctly is acceptable even if it 
is different from the one given in the answer key. 

14. Assess only four out of the five problems in part II of this paper. The candidate was 
requested to indicate in the appropriate square the number of the problem not to be as-
sessed and counted towards their total score. Should there be a solution to that problem, 
it does not need to be marked. However, if the candidate did not make a selection and 
neither is their choice clear from the paper, assume automatically that it is the last prob-
lem in the examination paper that is not to be assessed.
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I. 

 
1. a)  

The class midpoints (in kilogram) are: 54.5; 58.5; 62.5; 66.5; 
70.5; 74.5; 78.5. 1 point 

This point is 
also due if these 
numbers are 
used in the cal-
culations. 

Use the above to calculate the mean: 


40

5.7855.7465.7095.66115.6245.5835.542 1 point 

These 2 points 
are also due if 
the candidate 
does not detail 
their calcula-
tions but ob-
tains the correct 
answer by cal-
culator. 

= 68.5 (kg). 1 point 

The standard deviation: 

40
105662921164103142 2222222  ≈ 

1 point 

These 2 points 
are also due if 
the candidate 
does not detail 
their calcula-
tions but ob-
tains the correct 
answer by cal-
culator. 

≈ 6.39 (kg). 1 point 

Total: 5 points  
 
1. b)  
Among the 40 students, there are 9 “lightweights” and 5 
“heavyweights”. 1 point These 2 points 

are also due if 
the correct rea-
soning is re-
flected only by 
the solution. 

There are 







3
9

 different ways to select the three lightweights, 

and 







2
5

 different ways to select the two heavyweights. 
1 point 

The total number of different possibilities is 















2
5

3
9

 = 840. 1 point  

Total: 3 points  
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1. c)  
The sum of the five grades is (3.2·5 =) 16. 1 point  
(As there may only be two grades, at most, smaller 
than the median) there are 2 twos 1 point  

and so the five grades are 2, 2, 3, 4, 5 (and this is the 
only possible set of grades). 1 point  

The average absolute deviation from the mean is 
2 3.2 2 3.2 3 3.2 4 3.2 5 3.2

5
        

  1 point  

= 1.04. 1 point  
Total: 5 points  

 
2. a)  
Let  be the smallest angle of the quadrilateral. The 
four angles then are , 3, 9 és 27. 1 point  

40 = 360 1 point  
 = 9 1 point  
The angles of the quadrilateral are 9°, 27°, 81°, and 
243° (such quadrilateral does, in fact, exist). 1 point  

Total: 4 points  
 
2. b)  
(Assume the polygon has n sides.) 
The sum of the interior angles is o180)2( n ,  1 point These points are also 

due if the correct reason-
ing is reflected only by 
the solution. also 

2
]2)1(1432[ nn  

.  1 point 

180)2(
2

]2)1(1432[  nnn . 1 point  

360180143 2  nnnn  1 point  
0360382  nn  1 point  

The two solutions of the equation are 18 and 20. 1 point  
Check: 20 is not a solution, as the polygon in that case 
would not be convex, its greatest angle being 181°. 1 point  

An 18-gon is a correct solution, the polygon would 
be convex, as the greatest angle is 177°. (Such poly-
gon does exist, 143 + 145 + 147 + …+ 177 = 
= 2880 = 16 · 180). 

1 point  

Total: 8 points   
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3. a)  
Rearrange the inequality: 05052  xx . 1 point  
The roots of the equation 05052  xx are  
10 and –5. 1 point  

As the coefficient of the quadratic term is positive, 1 point This point is also due for 
the correct diagram. 

the solution of the inequality is −5 < x < 10. 1 point  
Total: 4 points  

 
3. b)  
The domain of the inequality is x > 0. 1 point  
(Using the rules of logarithms:) 

181loglog2 93  xx  1 point  

1)log81(loglog2 993  xx  1 point  
3loglog2 93  xx  1 point  

3
9log

loglog2
3

3
3  xx  1 point  

6loglog4 33  xx  1 point  
)9log(2log 33 x  1 point  

As the base-3 logarithm function is strictly monotone 
increasing, here x ≤ 9. 1 point  

Comparing this with the domain, the solution is: 
0 < x ≤ 9. 1 point  

Total: 9 points  
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4. a)  
 
 
(The area of the regular 12-gon may 
be obtained by dividing it into 12 
congruent isosceles triangles.) 
The base of such a triangle is 5 m, the 
base angles are 75°, 
 
 

1 point 
These 3 points are also 
due if the candidate cor-
rectly calculates the area 
of the dodecagon  with 
the formula found in the 
four-digit data tables. the height that belongs to the base is 2.5 tan 75   

 (≈ 9.33) (m). 1 point 

The area of one such triangle is 5 2.5 tan 75
2

    

 (≈ 23.3) (m2), the area of the 12-gon is 
2(12 2.5 tan 75 )    280 m2. 

1 point 

The volume of the straight prism part is 
28 12 2.5 tan75     (≈ 2240) (m3). 

1 point  

The volume of the top pyramid is 
23 12 2.5 tan75
3

     

 (≈ 280) (m3). 
1 point  

The volume of the tent is approximately 
(2240 + 280 =) 2520 m3.   1 point 

A different answer may 
be accepted as long as it 
is rounded reasonably 
and correctly. 

As 2520 12.6
200

 , 1 point  

a minimum of 13 heaters are required in winter. 1 point  
Total: 8 points  

 
4. b)  
No more than one mistake means either 1 or no mis-
take at all. 1 point These 2 points are also 

due if the correct reason-
ing is reflected only by 
the solution. 

The probability of successfully catching a club is 
0.997. 1 point 

The probability of missing no more than once: 
72 7172

0.997 0.997 0.003
1

 
    
 

 2 points  

(≈ 0.805 + 0.175) ≈ 0.98. 1 point 

Do not award this point 
if the solution is not 
rounded or rounded in-
correctly. 

Total: 5 points  

2.5 
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II. 
 

5. a)  
The solution of the inequality in the interval [0; 2]: 

3
5

3
 x . 2 points 

Award maximum score if 
the candidate obtains the 
correct solution by sub-
stituting every one of the 
seven integers in the in-
terval [0; 2]. 

(As 1.05
3
   and 5 5.24

3
  ) the integer solutions of 

the inequality are 2, 3, 4, and 5. 
1 point 

Total: 3 points  
 
5. b) Solution 1 

The expressions within the absolute values change 
their signs at 10 and 15 respectively, thus resulting in 
three different cases. 

1 point 
This point is also due if 
the correct reasoning is 
reflected only by the solu-
tion. 

If x < 10, the inequality turns into: 
20 – 2x + 15 – x < 2015, that is −660 < x. 1 point  

Comparing this to the condition x < 10 one obtains 
669 suitable integers (659 negative integers, zero, 
and 9 positive integers). 

1 point 
Comparing this to the con-
dition x < 10, the solution 
in the set of real numbers 
is the interval ]–660; 10[. 

If 10 ≤ x < 15, then 2x – 20 + 15 – x < 2015, that is  
x < 2020. 1 point  

Hence all 5 integers meeting the initial condition (10, 
11, 12, 13, 14) are solutions. 1 point 

Comparing this to the 
condition 10 ≤ x < 15 the 
solution in the set of real 
numbers is the interval 
[10; 15[. 

If 15 ≤ x, then 2x – 20 + x – 15 < 2015, that is  

3
1683

3
2050 x . 1 point  

There are 669 integer meeting the initial condition 
(683 – 15 + 1 = 669). 1 point 

Comparing this to the 
condition 15 ≤ x, the solu-
tion in the set of real num-
bers is the interval 







3
1683;15  . 

The total number of integer solutions of the inequal-
ity (the sum of the above) 134356692  . 1 point 

The solution of the ine-
quality in the set of real 
numbers is the interval 







3
1683;660   This in-

terval contains 1343 inte-
gers, so the original ine-
quality also has that many 
integer solutions. 

Total: 8 points  



Matematika angol nyelven — emelt szint Javítási-értékelési útmutató 

1511 írásbeli vizsga 9 / 17 2018. május 8. 

 
5. b) Solution 2 

Consider the function 
15202)(,:  xxxff RR . 1 point 

This point is also due if 
the correct reasoning is 
reflected only by the so-
lution. 

3 35, if 10
( ) 5, if 10 15

3 35, if 15

x x
f x x x

x x

  
   
  

  

  

  

 3 points  

The line y = 2015 intersects the graph of f in two 

points: (–660; 215) and 





 2015;

3
1683 . 1 point  

 
 
 
 
 
 
 
 

1 point  

(Between the two points of intersection points of the 
graph of f are always below the line  y = 2015, while 
all other, not common, points are above it, so) the 
original inequality has as many integer solutions as 

many integers there are in the interval 





3
1683;660  

1 point  

The number of integer solutions is therefore 1343. 1 point  
Total: 8 points  
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5. c) 

The graph of the function 1
2
1 4









x
x  is: 

 

1 point 
This point is also due if 
the correct answer is 
given without a diagram. 

(Compute the values of the function for each non-
negative integer within the domain up to the zero of 
the strictly monotone decreasing function:) 
f (0) = 15, f (1) = 7, f (2) = 3, f (3) = 1, f (4) = 0. 

2 points 
Award 1 point if there is 
one error, 0 points if 
there are multiple errors. 

There are 16 suitable gridpoints on the line x = 0, an-
other 8 gridpoints on line x = 1, etc. 1 point 

This point is also due if 
the correct reasoning is 
reflected only by the so-
lution. 

There are a total (16 + 8 + 4 + 2 + 1 =) 31 gridpoints 
within the given section of the coordinate system. 1 point  

Total: 5 points  
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6. a)  
(1) true 
(2) false 
(3) false 
(4) false 
(5) true 

3 points 

Award 2 points for 4 
correct answers, 1 point 
for 3 correct answers,  
0 points for less than 3 
correct answers. 

Total: 3 points  
 

6. b)  
(There are two possible answers for each of the five 
independent questions, so) the total number of differ-
ent possible ways to answer the questions is 25 = 32. 

2 points  

As there are 34 students in the class, (according to 
the Pigeonhole Principle) there must be two among 
them who gave exactly the same answers for each 
question. 

2 points  

Total: 4 points  
 
6. c)  
By giving the correct answer to each question, one 
may receive 1 + 2 + 3 + 4 + 5 = 15 points. 1 point  

Giving the wrong answer for question n this total 
score is reduced by 2n, which is an even number. 2 points  

So, the possible scores must always be odd. 1 point  
Total: 4 points  

Note: Award maximum score if the candidate gives the correct answer by examining all  
possible cases. 
 
6. d)  

Apart from the order of the terms, there are three 
ways to write 39 as a sum of odd integers. 1 point 

This point is also due if 
the correct reasoning is 
reflected only by the so-
lution. 

13 + 13 + 13, these terms can only be written in one 
order. 1 point  

15 + 13 + 11, these terms can be written in six differ-
ent orders. 1 point  

15 + 15 + 9, these terms can be written in three differ-
ent orders. 1 point  

There are 10 different possible ways to make 39 
points, meeting all of the given conditions. 1 point  

Total: 5 points  
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7. a)  

baxx  2)('f , and so 1 point  








212
64

ba
ba

 2 points  

The solution of the equation system: 
a = −0.5 and b = 8. 1 point  

 



 

2

0

2

0

232 4
3
5.0)85.0( cxxxdxcxx =  1 point  

c2
3
44  . 1 point  

The equation 
3

502
3

44  c  yields c = 1. 1 point  

Total: 7 points  
 
7. b) Solution 1 
Of the lines passing through the point P(0; 35), the 
one with equation x = 0 is not a tangent to the parab-
ola (as it is parallel to the axis of the parabola), 

1 point  

and so we will find the equation of the tangent in the 
form of y = mx + 35 (here m is the gradient of the 
line). 

1 point  

The line is tangent to the parabola if and only if the 

equation system 










38
2
1

35
2 xxy

mxy
 has a single so-

lution of an ordered pair of real numbers. 

1 point  

Express y from the first equation, substitute it into the 
second, and rearrange: 

032)8(
2
1 2  xmx . 

1 point  

The equation system has a single solution if this 
quadratic equation has a single solution, i.e. its discri-
minant is zero. 

1 point 

This point is also due if 
the correct reasoning is 
reflected only by the so-
lution. 

064)8( 2 m . 1 point  
This yields m = 0, and m = 16. 1 point  
There are two possible tangents:  
y = 35, and y = 16x + 35. 2 points  

Total: 9 points  
 
7. b) Solution 2 
Of the lines passing through the point P(0; 35), the 
one with equation x = 0 is not a tangent to the parab-
ola (as it is parallel to the axis of the parabola), 

1 point  
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The gradient of the tangent that passes through the 
point P(0; 35) and touches the parabola in the point 

)385,0;( 2  qqqQ  is  

q

qq 3538
2
1 2 






 

 (where 0q ). 

1 point  

The gradient of the tangent drawn to the parabola in 
point Q is also equal to the derivative of the function 

38
2
1)( 2  xxxf  ( Rx )at q. 

1 point 

This point is also due if 
the correct reasoning is 
reflected only by the so-
lution. 

One has to solve the equation  

8
3538

2
1 2









 

q
q

qq
. 

1 point  

Rearranging the equation: 642 q . 2 points  
q = 8 or q = −8 (so –q + 8 = 0 or –q + 8 = 16). 1 point  
There are two possible tangents:  
y = 35, and y = 16x + 35. 2 points  

Total: 9 points  
 
7. b) Solution 3 
The equation of the line that passes through the point 
P(0; 35) and has normal vector (A; B) is 
Ax + By = 35B.  

1 point  

The common points of the line and the parabola are 
determined by the solutions of the equation system: 











BByAx

xxy

35

38
2
1 2

 
1 point  

Express y from the first equation, substitute it into the 
second, and rearrange: 

032)8(
2
1 2  BxBABx . 

1 point  

If B = 0, (the equation is linear and) the line passing 
through point P is parallel to the axis of the parabola, 
hence not a tangent. 

1 point  

If 0B , the equation is quadratic. The line through 
point P is tangent to the parabola if and only if the 
quadratic equation has one real root, i.e. the discrimi-
nant is zero: 

1 point 

This point is also due if 
the correct reasoning is 
reflected only by the so-
lution. 

064)8( 22  BBA . 1 point  
This yields A = 0, and A = −16B. 1 point  
There are two tangents. Their equations are y = 35 
(in case B = 1), and −16x + y = 35.  2 points  

Total: 9 points  
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8. a)  
Correct diagram, complete with data: 

 

1 point 
This point is also due if 
the correct answer is 
given without a diagram. 

Use the Pythagorean Theorem to find the length of 
the diagonal of the base: 

2 212.5 10 7.5   (cm). 
1 point  

The length of the base edge: 7.5
2

a   (≈ 5.3) (cm). 1 point  

The sum of the areas of the two square faces (2a2 =) 
56.25 cm2. 1 point  

The lateral surface area (4·a·10 =) 7.54 10
2

   (=150

2 ) cm2 (≈ 212.13 cm2). 
1 point  

The surface area of the cuboid is (56.25 + 212.13 ≈) 
268 cm2. 1 point  

Total: 6 points  
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8. b)  
(Let the length of the inside edges of the square faces 
be x dm, the length of the other edges be y dm.) 

2882 yx  (dm3), 
1 point  

the inside surface area of the tank is  
xyx 32 2   (dm2). 2 points 

1 point for the total 
area of the square 
faces, 1 point for the 
total area of the other 
three faces. 

Express y from the first equation, and substitute it into 

the second. The interior area is 
x

x 8642 2   (dm2).  1 point*  

Find the minimum of the function  

x
xxff 8642)( , : 2  RR . 1 point* 

This point is also due 
if the correct reason-
ing is reflected only 
by the solution. 

The derivative of f (which is differentiable over its do-

main) is 2
8644)(
x

xxf  . 1 point*  

f  may have a minimum wherever its derivative is 0, 

that is 08644 2 
x

x . 1 point*  

From which x = 6. 1 point  

The second derivative at x = 6 is positive, so here f 
has a (local and also global) minimum. 1 point 

This point is also due 
if the candidate refers 
to the change of sign 
in the first derivative. 

The (inner) length of the edges of the square faces of 

the tank is 6 dm, the other edges are 





 26

288 8 dm. 

 

1 point   

Total: 10 points  
 
The 4 points marked by * may also be given for the following reasoning: 

Refer to the inequality between the arithmetic and 
geometric means. 1 point 

This point is also due 
if the correct reason-
ing is reflected only 
by the solution. 

 3 222 4324322343243228642
xx

x
xx

x
x

x  

= 72. 
2 points  

Equation only if 
x

x 4322 2  . 1 point  
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9. a)  
One ticket will certainly not be enough. (If the four 
numbers not marked on his ticket are all winners, he 
will only get one of the winning numbers right.) 

1 point  

If he plays with two tickets marking, for example, the 
numbers (1; 2; 3; 4; 5) on one of them and (5; 6; 7; 8; 
9) on the other, then he will get at least three of the 
winning numbers on at least one of these tickets. 

2 points  

Therefore, the minimum number of tickets is two. 1 point  
Total: 4 points  

 

9. b) Solution 1 

Assume that Zoli has already marked his five  
numbers. 1 point 

This point is also due if the 
correct reasoning is re-
flected only by the solution. 

There are a total 







5
9

 
(= 126) possible ways for Dóra 

to fill her ticket. 
1 point  

They will have exactly four numbers in common, if 
four out of Dóra’s five numbers come from among 
those also selected by Zoli, while the other one 
comes from among those not selected by Zoli. 

1 point 

This point is also due if 
the correct reasoning is 
reflected only by the so-
lution. 

The number of favourable cases is therefore 















1
4

4
5

(= 20). 
1 point  

The probability is p = 
63
10

126
20  (≈ 0.159). 1 point  

Total: 5 points  
 
9. b) Solution 2 

There are 















5
9

5
9

(= 15 876) different ways to fill in 

two tickets. 
1 point  

There are 







4
9

(= 126) different ways to select the 

four numbers they both mark. 
1 point  

Dóra may select her fifth number out of the remain-
ing 5, while Zoli has only 4 choices left (as this is the 
one number that is different). 

1 point  

The number of favourable cases: 45
4
9









(= 2520). 1 point  

The probability is  p = 
63
10

87615
2520  (≈ 0.159). 1 point  

Total: 5 points  
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9. c) 

75323780 32  , 1 point  
so 5 and 7 must be among the numbers marked. 1 point  
The number 9 must also be marked, otherwise the ex-
ponent of 3 could be no more than two (in the prod-
uct of 3 and 6) 

1 point  

The product of the remaining two numbers must be a 
multiple of 322   (= 12). 1 point  

If the fourth number marked is 3, the last number can 
be either 4 or 8. 1 point 

Out of the numbers 1, 2, 
3, 4, 6, 8 two must be se-
lected, such that their 
product is a multiple of 
12: 2-6, 3-4, 3-8, 4-6,  
6-8. 

If the fourth number marked is 6, the last number can 
be either 2 or 4 or 8. 1 point 

The number of such tickets is therefore five. 1 point  
Total: 7 points  

Note: If the candidate lists the possible combinations proving that they are all correct (while 
not proving that there aren’t any other correct solutions), 1 point should be awarded for each 
correct answer. If the candidate also lists incorrect answers, deduct 1 point per incorrect 
answer. (Be aware, though, that the total score given must not be negative!) 
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