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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. The vertices of the triangle ABC are A (−2,−3), B (8, 1), and C (2, 5).

a) Write the equations of the lines of the sides of the triangle.

b) Compute the largest interior angle of the triangle.

(11 points)

2. a) Decide which of the following statements are true and which are false.

1) A quadrilateral can have two parallel side lines.

2) A quadrilateral can have two opposite side lines that are parallel.

3) A quadrilateral can have two neighboring side lines that are parallel.

4) A quadrilateral can have two perpendicular side lines.

5) A quadrilateral can have two opposite side lines that are perpendicular.

6) A quadrilateral can have two neighboring side lines that are perpendicular.

b) If someone writes the true or false answers in the previous problem at random, what is the probability that all of the
answers are correct?

c) In problem a) it is also possible that someone cannot decide, and writes nothing for some statements. How many
different ways of answering are possible in all?

(12 points)

3. For which x are the following expressions defined?

a) lg
√
x2 + 4x− 12 b)

√
lg (x2 + 4x− 12)

(lg is the base 10 logarithm.)

(14 points)

4. Let f (x) = x6 − 3x4 + 3x2. Compute the value f
(√

3
√
3 + 1

)
.

(14 points)

Part II
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5. In the coordinate system we join the origin with the point
(
a, a2

)
(a a positive real number) in two ways: first with the

line through the two points, then with the graph of the function f (x) = x2 through the two points. In both cases we
rotate the connecting curve around the x-axis.

a) Compute the volumes of the two solids of revolution obtained this way, if a = 2.

b) Find, as a function of a, what percent of the volume of the larger solid is the volume of the smaller solid.

(16 points)

6. Find the real numbers x for which √
x+ 5− 2√
x+ 7 + 3

:

√
x+ 6− 1√
x+ 8 + 4

≤ 0

(16 points)

7. a) Compute the volume of the right prism with a triangular base whose base edges are a = 8 cm, b = 10 cm, c = 14
cm, if we know that the height of the prism is m = ma, where ma is the altitude of the base triangle to the side a.

b) What is the volume of the largest cylinder that fits in the prism above and whose axis is parallel to the height of the
prism?

(16 points)

8. We want to divide a trapezoid-shaped plot into two parts of equal area with a fence that is parallel to the parallel sides
and joins a point of each leg. Give the length of the fence as a function of the lengths of the two parallel sides of the
trapezoid.

(16 points)

9. Find the values of the parameter k for which both of the equations

sin4 x+ cos4 x = k − 1

4
and sin4 x+ cos4 x = k +

1

4

have a solution.

(16 points)
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