Problem Sets from 1986

Technical Colleges Entrance Exam - 1986

translated from: KoMaL, September 1986, pages 251-252
Pdf file: KoMalL, September 1986, pages 251-252

These problems were given at the written mathematics entrance examination of the technical colleges in Hungary in 1986.
Problems 6/a, 7/a, and 8/a were recommended for students coming from vocational secondary schools (in place of problems
6, 7, and 8).

1.

6/a.

T/a.

8/a.

Solve the given equation over the real numbers.

log (42 + 2) — log (—6z) = log (1 — 2x)

. The first term of an arithmetic sequence is —210, and its nth term is 228. The sum of the terms between them is 45.

Write down the first nn terms of the sequence.

. In triangle ABC, the angle at vertex A is a right angle, and one of the angles is 30°. The distance of vertex A from the

center of the inscribed circle is 21/2. Find the radius of the circumscribed circle.

. For which real numbers x are the following expressions defined? What values do they take?

a) sin (% cos (7‘(17)) b) /sin (7x)

. Two sides of a triangle are 8 and 12, and the median drawn to the third side is 9. Find the area of the triangle.

Solve the given inequality over the real numbers.

(w2 —:c+1)x_2 > 1

. The base of a regular square pyramid is the square ABC D, its apex is O, and all of its edges are h units long. Find the

area of the quadrilateral that the plane through the base edge AB and the midpoint F’ of the edge OC cuts out of the
pyramid. What angle does this plane make with the base?

. We write the consecutive positive integers on a board, starting with 1, up to a certain number. Then we erase one of the

602
numbers. The arithmetic mean of the remaining numbers is T Which number did we erase?

The height of a trapezoid inscribed in a circle is 8, and one of its legs is seen from the center of the circle at an angle of
60°. Find the area of the trapezoid.

The line g through the origin cuts a chord of length 10 from the circle (2 — 5)? 4 (y — 10)* = 50. Find the equation of
g and the coordinates of the endpoints of the chord.

Solve the given equation over the real numbers.

\/:L’—l—2+4\/x—2—|— r+7—6Vr—2=5


http://db.komal.hu/KomalHU/cikk.phtml?id=198630
http://db.komal.hu/KomalHU/showpdf.phtml?tabla=Cikk&id=198630

Problem Sets from 1986

Economics Entrance Exam - 1986

translated from: KoMalL., October 1986, pages 298-299
Pdf file: KoMaL, October 1986, pages 298-299

These problems were given at the written mathematics entrance examination of the universities and colleges of economics in
Hungary in 1986. Problems 6/a, 7/a, and 8/a were recommended for students coming from vocational secondary schools (in
place of problems 6, 7, and 8).

6/a.

T/a.

8/a.

21

. Find n if the ratio of the sum of the first n positive even numbers and the sum of the first n positive odd numbers is —.

20

. Solve the given system of equations over the real numbers.

82£E+1 — 32 . 24y—1

5.5T7Y — 4/252y+1

. For which real numbers are the following expressions defined?

a) loglog+/x b) log+/log x ¢) Vloglogx
In rectangle ABC'D, AB = 2.4- BC. We enlarge the rectangle by a dilation with center A so that the area of the new

rectangle is — times the area of the original one. Because of the enlargement, the diagonal of the rectangle becomes 13
units longer. Find the sides of rectangle ABC'D.

. The base ABC of the triangular pyramid OABC' is an isosceles right triangle with ZAC'B = 90°. The lateral edge

OC = 3+/3 is perpendicular to the plane of the base. The face O AB makes an angle of 60° with the plane of the base.
Find the surface area and the volume of the pyramid.

—
Let ABCD be a quadrilateral in the plane. Give a construction for the point P for which PA + P.B) + ﬁ + ﬁ =0.

. How should we choose p and ¢ in the polynomial x2 + pz + ¢ if we want to get the polynomial x% 4+ 1 when we multiply

it by a suitably chosen quadratic polynomial?

. Solve the given equation over the set of integers.

cos (% <3x — V922 — 167 — 80)) =1
A parabola with an axis parallel to the y-axis, opening upward, passes through the point A (5,4) and is tangent to the
x-axis. The tangent line of the parabola at A is perpendicular to the vector v (4, —1). Find the equation of the parabola.
Prove that a triangle is a right triangle if and only if its acute angles « and [ satisfy sin « + sin 5 = cos « + cos .

Prove that every term of the sequence

SR
T n4+1 n+2 7 2n

an

is greater than the previous term, but less than 1.
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These problems were given in 1986 at the written mathematics entrance examination of Hungarian students applying to study
at universities abroad. Problems 1-5 were the same for everyone. Of problems 68, the ones marked A were recommended
for students who graduated from academic high schools, and the ones marked B for students who graduated from vocational
secondary schools.

1.

6A.

TA.

8A.

6B.

7B.

8B.

Solve the given equation over the real numbers.

log (367" + 792) = log 16 + log 63

. In a right triangle, the bisector of one of the acute angles divides the opposite side into two segments of length 1 and 2.

Find the angles and the sides of the triangle.

. Solve the given system of equations over the real numbers.

vVr+3y+1=2, V2r—y+2=7Ty—=6

Three vertices of parallelogram ABCD are A (—3,—-2), B(2,0), and C (3,3). The line through B perpendicular to
the diagonal AC intersects the line C'D at E. Find the coordinates of E.

. Of four numbers, the first three are consecutive terms of a geometric sequence, and the last three are consecutive terms

of an arithmetic sequence. The sum of the first and the fourth number is 14, and the sum of the second and the third is
12. Find the four numbers.

Solve the given system of inequalities over the real numbers.

xz—ﬁx—7<0, sinz >0

Let ABCD and EFGH be two parallelograms in the same plane. Prove that the midpoints of the segments AF, BF',
CG, and DH, if they are not on one line, are the vertices of a parallelogram.

Prove the following statement for every positive integer n: if a, b, ¢ are integers such that n divides a + b + ¢ and
a® + b% + 2, then n also divides a* + b* + ¢*.

In the isosceles triangle ABC, the base BC' is 10 units long, the altitude from A is 12, and D is the midpoint of the
base. Let M be a point of the leg AC. Find the length of the segment AM if the quadrilateral AM DB is cyclic.

Solve the given system of equations over the real numbers.
Ty Yz zT

=1-z, =2—-uz,
r+y Y+ =z z+x

Prove thatif 0 < z < g, then

sinx < V2
1+ tanx = 4
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