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From 2005, the Hungarian school-leaving exam (érettségi) in mathematics can be taken at two levels: standard level and
advanced level. The advanced-level exam also serves as the university entrance exam in mathematics.

The written part of the advanced-level exam takes 240 minutes. Part I consists of 4 problems worth 51 points in all. Part II
consists of 5 problems worth 16 points each, of which students choose and solve 4, for 64 points. So there is a total of 115
points possible.

This problem set is similar to such an exam. We advise the reader to work through the problem set while measuring the time.
There are 240 minutes to solve and present the problems.

Part1

1. In the equilateral triangle ABC, let D and E be the points dividing the minor arc BC' of the circle with center A and
radius AB into three equal parts, with D closer to B and E closer to C. Let F' be the midpoint of the minor arc AC' of
the circle with center B and radius AB. Find the interior angles of the hexagon ABDECF'.

(11 points)
2. Solve the following equation over the real numbers.
. T
\/x2—2x—15~lg(5—x)-Sln<x—§> =0
(12 points)

3. After a storm, four out of twelve telephone lines do not work. We try to make calls on four of the lines. What is the
probability that exactly two of the four calls are successful?

(14 points)

4. Prove that in an arithmetic sequence {a, }
(z—y)a:+(y—2)az = (x—2)ay

where z, y, and z are natural numbers.

(14 points)
Part 11

5. Three vertices of an isosceles trapezoid are (—1, —3), (5, —1), and (2, 3). Find the coordinates of the fourth vertex if
the product of its two coordinates is negative.

(16 points)
6. Two parallel classes of a school wrote the same test; the maximum possible score was 120 points. The average was 74
points in class A and 84 points in class B. The girls in class A averaged 71 points, and the girls in class B averaged

81 points. The average of all the girls was 79 points. The boys averaged 76 points in class A and 90 points in class B.
What is the average score of all the boys in the two classes?

(16 points)


http://db.komal.hu/KomalHU/cikk.phtml?id=201258
http://db.komal.hu/KomalHU/showpdf.phtml?tabla=Cikk&id=201258

Advanced Level Practice Set - 2007 (February 2007)

7. The depth of a small stream, measured perpendicular to the direction of the flow, is given by the function f : [0, 3] — R,

3 —Ox

T (the units are meters).

a) How far from the edge of the stream is the water the deepest?

b) What is the greatest depth of the water?

. . . . . m
¢) How much water flows through this cross section per minute if the speed of the flow is 0.5 —?
S

(16 points)
8. The vertices of a pentagon are A (0,0), B (12,5), C' (12,6), D (10,8), E (4,6).
a) How many lattice points are on the boundary of the pentagon?
b) How many lattice points are in the interior of the pentagon?
h+2b—2
¢) The area of a polygon whose vertices are lattice points can be computed by the formula ¢t = %, where h is

the number of lattice points on the boundary and b is the number of lattice points in the interior. What is the area of the
pentagon according to this formula?

d) Find the area of the pentagon without using the formula above.

(16 points)

9. Solve the fOHOWng equation over the real numbers.
log log (4%’2) + IOg 1 10g 1 *1 =1
3 2 3 2 x

(16 points)
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