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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.

Part I

1. Write the equation of the circle that passes through the point (5, 5) and touches the circle (x+ 2)2 + (y − 4)2 = 10 at
the point (1, 3).

(11 points)

2. Candies of the brand “Sajó Sóder” are packed in fifties. Quality control found that a package contains exactly 50
candies only with probability 0.9.

a) What is the probability that, buying six packages of candies, every package contains 50 candies?

b) What is the probability that among the six packages there are at least two that do not contain 50 candies?

(12 points)

3. Find the set A ∩B, if A =
{
x ∈ R | 3 (cotx− tanx) = 2

√
3
}

and B = {x ∈ R | |x| ≤ 2}.

(14 points)

4. About three different right circular cones we know that both the radii of their bases and their heights are three consec-
utive terms of an arithmetic sequence, with the same difference. Show that the volumes of the cones cannot be three
consecutive terms of an arithmetic sequence.

(14 points)

Part II

5. The shorter leg of a right triangle is 150 units, and one of its acute angles is 15◦. We join an interior point P of
the triangle with the two endpoints of the hypotenuse. These segments and the two legs are the sides of a concave
quadrilateral whose acute angles are 12◦ and 72◦.

a) Which endpoint of the hypotenuse is P closer to?

b) How far is P from the longer leg?

c) What is the area of this concave quadrilateral?

(16 points)

6. Consider the parabolas with equation y = (p− 1)x2 + 2px+ 4, where p is any real number different from 1.

a) Is there a value of the parameter p for which the parabola has no common point with the x-axis?

b) Find the points that lie on every member of the family of parabolas above.

c) Find the value of the parameter p for which the sum of the squares of the roots of the equation (p− 1)x2+2px+4 = 0
is 5.

(16 points)
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7. Find the integers a and b for which lg (3a+ 2b) = lg a+ lg b. (lg is the base 10 logarithm.)

(16 points)

8. We rotate the graph of the function f (x) =
√
x, defined on the interval [0, a], around the x-axis.

a) Find the largest integer a for which the volume of the resulting solid of revolution does not exceed 1000 units.

b) Write the equation of the tangent line to the graph of f at the point with x-coordinate 4.

(16 points)

9. Find the acute angle for which the sum 4 cos2 x+
1

cos2 x
is minimal. What is this smallest value?

(16 points)
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