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

standard level and

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. Solve the following inequality graphically over the real numbers.

(¢ — 1)°

6 <logs

(11 points)

2. The face of a clock is an equilateral triangle with side 20 cm. The hands are fixed at the center of the triangle so that at

12 o’clock they point toward one of the vertices.
a) How long can the minute hand be, if it never reaches beyond the face of the clock?
b) At 3 o’clock, what is the area of the part of the clock face cut off by the two rays determined by the two hands?
(12 points)

. A brochure on healthy eating says, among other things, that cholesterol is found in foods of animal origin. The following
table gives the cholesterol content of some foods (in mg per 100 g):

1. Brain 3000 10. Lean pork 68
2. Pork liver 460 11. Pressed ham 45
3. Beef liver 305 12.  Poultry 38
4. Liver spread 224 13.  Smoked pork loin 36
5. Cracklings 155 14. Butter 230
6. Winter salami 150 15. Emmental cheese 135
7. Smoked bacon 140 16. Cream cheese 83
8. Pork neck 95 17. Breast milk 20
9. Beef 75 18. Cow’s milk 10

a) In how many ways can three of the foods in the table be chosen?

b) If a bar chart were made to compare the cholesterol content of brain, pork liver, beef liver, cracklings, and smoked
bacon from the table, in how many different orders could the chosen foods appear?

c) The names of the 18 foods in the table are written on identical slips, and three are chosen at random. What is the
probability that the sum of the numbers written next to them is less than 70?

d) The names of the 18 foods are written on identical slips, and three are chosen at random. What is the probability
that the sum of the numbers written next to them is less than 3000?

(14 points)
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4. A cube-shaped container with edge 12 cm was filled with liquid up to 3 of its height, and then tilted a little along one

of its edges. The figure shows the cross section of the container with the level of the liquid in it.

A

C

We know that the point P bisects the segment AB. How high is the liquid above the vertex C'?

(14 points)
Part 11
5. Solve the following equation over the pairs of real numbers.
1 2 2
(2 + sinx) + (y* +cosz)” =0
(16 points)
6. f (x)is aquadratic function, and ¢ (x) is an inverse proportionality. We know that f (1) = ¢ (1) =6, f (2) = ¢ (2) =3,

fB)=9(3)=2
a) Is there any other x for which f (z) = g (x)? b) Find g (12). ¢) Find f (15).

d) Is there a real number x for which f (z) is equal to the reciprocal of g (x)?

(16 points)
7. Let N =9-2%" 4 64 - 3%,
a) Prove that there is no natural number n for which /V is an odd multiple of 5.
b) Prove that IV is divisible by 73 for every natural number n.
(16 points)
8. The functions f (z) = sinz and ¢ () = cos z are defined on the interval [0, 27].
a) Find the equations of the tangent lines to the graph of f that are parallel to the line x — 2y = 0.
b) What is the area of the region bounded by the graphs of f and ¢?
(16 points)

9. The 12 lattice points (points with both coordinates integers) on the circle of radius 5 centered at the origin determine a
twelve-sided polygon.

a) Show that this polygon has no inscribed circle.
b) Find the area of the polygon.

¢) A margarine box in the shape of a frustum of a pyramid, 6 cm high, is designed with a lid similar to this polygon, of
area 74 cm?. What will the area of the base of the box be, if it is designed to hold 4 deciliters?

(16 points)
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