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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. The figure shows a track consisting of 2011 squares. The numbers 1 to 5 were written into the squares, one after the
other, repeatedly to the end of the track.

[1]2]3]4]5]1]2]3]4]5]1]2]......

A piece stands on the first square. Each time, we move the piece forward as many squares as the number on the square
where the piece currently stands. Find the sum of the numbers on the squares where the piece never lands while it goes
along the track.

(10 points)

2. A large company has 1320 employees, and 60% of them eat in the company cafeteria. The ratio of the number of
cafeteria users to the number of employees is g times the ratio of the men using the cafeteria to the men employed by
the company. The ratio of the men using the cafeteria to the men employed by the company and the ratio of the women

using the cafeteria to the women employed by the company are in the ratio 2 : 3. How many men and how many women
work at this company?

(13 points)
3. 13 large boxes are stored in a warehouse. Some of these boxes each contain 13 medium-sized boxes. Some of the

medium-sized boxes each contain 13 smaller boxes. The number of empty boxes is 205. How many boxes are there in
the warehouse?

(14 points)

4. We place red and black balls into four boxes as shown in the table.

box | 1| 2 3 4
red | 5|10 7 | 14
black | 5| 5 | 14 | 14

We draw one ball at random from each box. Prove that the probability that all four balls drawn are red is the same as
the probability that all four balls are black.

(14 points)

Part 11
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5. The figure shows the rear window of a car and its wiper. The wiper is an arm made of a 10 cm and a 20 cm piece
joined at an angle of 120°; the 10 cm piece is the crank, and the 20 cm piece is the rubber blade. The crank can turn
through an angle of 120° about the midpoint F' of the longer base of the rear window, which is a symmetric trapezoid.
(Consider the rear window a plane figure.)

D 60 cm C
920 em 30 cm
P 120° '\ .
A F 10cm B
80 cm

a) How far is the endpoint P of the blade from the side C'D of the window when it is closest to it?
b) What percent of the rear window does the blade wipe?

(16 points)

6. The figure shows the floor plan of a block of buildings to be built and its underground garage. The floor plan of the
block is three squares placed next to each other, with sides 50 m, 40 m, and 30 m. The underground garage is a rectangle
DEGH whose longer side DF is one and a half times its shorter side.
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a) What is the area of the underground garage?

b) The car entrance of the garage will be at the midpoint F' of the side EG. At the corner A of the block there will be
a stairway down to the basement, from which a door at the point B leads into the garage. (A, B, and F' are on a line, as
in the figure.) How long is the segment BF"?

(16 points)

7. Let f (x) = 2% + bz + c, defined on the set of real numbers. For some real number k, f (k) = 190.1. Compute the

following sum.
fk=1D)+fk+D)+fk-2)+fk+2)+---+f(k=5)+ f(k+5)

(16 points)
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8. a) Solve the inequality \/ log? # — 10log1 2 + 25 > 1 over the real numbers.
2 2

b) Let 0 < x < 5. Prove that

Va2 — 22+ 35+ V& +20 — 22 < 10.5
(16 points)
9. Consider the family of functions defined on the set of real numbers
fxy=2>+(a—1)2* - (20+2)x+a—4

a) Prove that if a is an integer, then f (—1) + f (0) + f (1) + f (2) is divisible by 6.
b) Find the zeros of the function if a = 4.

c) For some value of a, the tangent line to the graph of the function at x = 2 passes through the origin. Find the
equation of this tangent line.

(16 points)
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