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PROBLEMS FOR JUNIORS

JP.556. In acute AABC the following relationship holds:

ZsinzA(cosB—l—cosC) < 2+;<13;_15(;>2_6<;)3>

cyc

Proposed by Marian Ursarescu - Romania

JP.557. In AABC the following relationship holds:

(9 + E) cos? ?+(a + E) cos? S—l—(a + E) cos? i < 3(? + 1)

c b c a b a 2

Proposed by Marian Ursarescu - Romania

JP.558. If a,b,c > 0;x > 0 then:
Z (a® + ) (b3 + ) S Z (ba? + x)(cb? + )

2 3
P ac® + x P c+x

Proposed by Daniel Sitaru - Romania

JP.559. If ,y,z > 0 then:

2
92;( ) <23+ 20+ 2

Proposed by D.M. Batinetu - Giurgiu, Daniel Sitaru - Romania

JP.560. If z,y,z > 0;xyz < 1 then:
1 1 3(z+y+ =z
(Ll 1y, ety

7 3
cge T Yy z TYz

Proposed by Daniel Sitaru - Romania

JP.561. Solve for real numbers:

logzm(w2 +x42) = log\/m(ﬂlc2 +x+1)

Proposed by Marian Ursdarescu and Florica Anastase - Romania
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JP.562. If a,b,c € (0,1) and x,y,z > 0 such that a = (bc)*,
b = (ca)¥,c = (ab)® and xyz = 1 then holds:

Za”(a"—l—y—|—2)2"_1 > 6-Vabc,n € N*,n > 2

cyc

Proposed by Marian Ursarescu and Florica Anastase - Romania

JP.563. In acute triangle ABC, A’, B’,C’ are symmetric points
A, B,C to the sides BC, AC and AB respectively. Prove that:

o[A’B'C’] T\ 2 r

7_4<7> +8.— —1

o[ABC] R R
where o[ABC] is area of ABC.

Proposed by Marian Ursarescu and Florica Anastase - Romania

JP.564. If x,y,z > 0; 22 + y? 4+ 22 = % then:

1 1 1
Aty+2)+2(-++-)>18

r Yy =z

Proposed by Daniel Sitaru - Romania

JP.565. If a,b > 0 then:
3¥a+5Va+3Vb+5Vb<4va+4vVb+ 8

Proposed by Daniel Sitaru - Romania

JP.566. In AABC the following relationship holds:
b c\ a? 4R /R
S5 < (B
- Z c + b/m2 — r \r

Proposed by Marin Chirciu - Romania

JP.567. Let ABC be a triangle with inradius r and circumradius
R. Prove that:

9v3 r?

9v6 T
2 R2§sin3A—|—sin3B—|—sin3C’§\8/_ 1—E

Proposed by George Apostolopoulos - Greece

JP.568. Let ABC be a triangle, with inradius r, and circumradius
R. Prove that:

A B C R\4
4 < sec? = 22 27<2<7) 2
< sec 2 + sec > + sec 2 = or +

Proposed by George Apostolopoulos - Greece
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JP.569. In AABC prove that:
a? — b? b% — c? c? — a? 3R
S e I <

ab be

ca r
Proposed by Ertan Yildirim - Turkiye

JP.570. In AABC the following relationship holds:

12R?p b2 +c2  9R?
< a < V3
RS2 V"2 =2

Proposed by Marin Chirciu - Romania

PROBLEMS FOR SENIORS

SP.556. We consider the function f : (0,00) — R, f(x) = 7v3ml'smm
Prove that it is integrable and prove the inequality:

8
/ f(x)der <10+ 1n2

where 1 > e > 0 and € — 0.
Proposed by Adalbert Kovacs — Romania

SP.557. Prove the following inequality:

3 gsingx

dr<2+1In3
7034

Proposed by Adalbert Kovacs — Romania

SP.558. In AABC, O - circumcenter. If the bisector from angle A,
altitude from angle B and CO circumcevian are in concurrence,
then holds:

g S <o 5

Proposed by Marian Ursarescu - Romania

SP.559. In acute AABC, AD, BE,CF - symmedians. Prove that:

r3 < AF -BD-CE < Rr
R~ AB+BC+CA ~— 4

Proposed by Marian Ursarescu - Romania
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SP.560. For k € N fixed and o > 0 evaluate:

1 LAY A
L= 1l . _
300 /ne <ZI_I n+i )

=1

e

Proposed by Marian Ursarescu and Florica Anastase - Romania

SP.561. Let be the function f : [0,1] — R integrable such that
f(1) =1 and

[ 1wdt = Swiw) —wf@), va.y € .1
Find: -
= ! ) - an2a: L.
1= [* (@) tan? oa

Proposed by Marian Ursarescu and Florica Anastase - Romania

SP.562. If 0 < a < b < 7 then:
/b 2 + v/2(sinx + cos x)
a sin (g + :c)

Proposed by Daniel Sitaru - Romania

> 4(b—a)

SP.563. If a,b,c > 0,a + b + ¢ = 3, then:
2a*

S g o

3a2 —2a+5 —

Proposed by Marin Chirciu - Romania

SP.564. If a,b,c > 0,(a + b —1)2 = ab and X\ > 0 then:

1 1 AVvab
— >1 A
ab+a2—|—b2+a—|—b_ + VX

Proposed by Marin Chirciu - Romania

SP.565. If a1,a2,...,a, > 0,a1 + a2+ ...+ a, = n then:

(0 23 )i Lo

n

Proposed by Marin Chirciu - Romania

SP.566. If A > 0 then find:
/1 (z2e®* + (A + Dz + 1)ewd
T
0 A+ xe®

Proposed by Marin Chirciu - Romania
4 ©Daniel Sitaru, ISSN-L 2501-0099
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SP.567. Prove that % is the largest positive value of the constant
k such that the inequality

(a+k)*+(b+k)*+(c+k)*+(d+k)*+(e+k)*+(f +k)* > 6(1+k)*
holds whenever a > b >12>c>d > e > f > 0 satisfying
ab+bc+cd+de+ef + fa=6

Proposed by Vasile Cirtoaje - Romania

SP.568. Let a1 > 1> a2 > ... > an > 0 such that
a; +as +...a, = n. Prove that:

ajaz +azaz+ ...+ anar <n

Proposed by Vasile Cirtoaje - Romania

SP.569. Let a, b, c be positive real numbers such that at most one
of them is greater than 1 and abc = 1. Prove that:

11(b2% + c?) — 10a? N 11(c? + a?) — 10b2 N 11(a? + b?) — 102 L
b+e¢ c+a a-+b -

Proposed by Vasile Cirtoaje - Romania

SP.570. Let a,b > 1 fixed. Solve the equation:

( x >logﬁ:1: ( T )10g\/3m
ab? “\a2b

Proposed by Marin Chirciu - Romania

UNDERGRADUATE
PROBLEMS

UP.556. Let be f : [a,b] = R;0 < a < b, f continuous, convex and

/Oa f(x)dx = a; /Obf(m)dx = 2b

Prove that:
a+tb
2
/ f@)dz <a+bd
0
Proposed by Daniel Sitaru - Romania
UP.557. Prove:
s cos® 20
/2 cos 0 arccos (1+sin29) 40 — §C(2)
0 1+ sin? 6 9

Proposed by Said Attaoui — Algeria
©Daniel Sitaru, ISSN-L 2501-0099 5!
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UP.558.Prove that 3 is the greatest positive value of k such that:
1 " 1 n 1 n 1 n 1 > 5
a+k b+k c+k d+k e+k T 14k
foranya>b>c>d>12> e > 0satisfying ab+ bc+ de+ ea = 5.

Proposed by Vasile Cirtoaje - Romania

UP.559. For given n > 2, prove that n — 1 is the smaller positive
value of the constant k such that:

1 1 1
artaz+...tan>—+—+...+—

aj a [ 7%%
for any positive numbers a; witha; < as < ... < a, and a'fan > 1.

Proposed by Vasile C7 rtoaje - Romania

UP.560.Prove:
oo oo —(z+y)
/ / (@+ye dxdy = 2¢(3)
0 0

1 — e—(m+y)

Proposed by Said Attaoui — Algeria

UP.561. Prove:

2 (™ xsin(x) _
3/0 1 + cos?(x) dw =¢(2)

Proposed by Said Attaoui — Algeria

UP.562. Prove:
*° sin(2x) T
/ ———log(x)dx = ——(log 2 + ~)
0 x 2

Is there a way to prove that?

/01 log(l_Tm) COS<1—293—|—2332)Si ( 1—2z )da:

n T
(1l —x) 2x(1 — x) 2x(1 — x)

2

where v design the Euler - Mascheroni constant given by
I'(1) = v = 0.557215... and I'(a) = [;°t* 'e~'dt is the gamma
function.

Proposed by Said Attaoui — Algeria

UP.563. Calculate the integral:
/°° Vzin?z
dx
1 (x+1)(x2+1)

Proposed by Vasile Mircea Popa - Romania
6 ©Daniel Sitaru, ISSN-L 2501-0099
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UP.564. Calculate the integral:

8 arctan(z)

dx
o Vol —2? +1

Proposed by Vasile Mircea Popa - Romania

UP.565. Evaluate:

oo

q q 2
2,1 <(2q +1)(q + 1)>

q=0

Proposed by Said Attaoui — Algeria

UP.566. If 0 < a < b <1 then:

/ab /ab /ab \/(1 - m)(ﬁzy)(l —ydedydz > (0 —a®)?

Proposed by Daniel Sitaru - Romania

UP.567. If —2 < a < b < 2 then:

b rb x 2 —a\adb
//dmdy§< )
a Ja 2—xy+1 2—b

Proposed by Daniel Sitaru - Romania

UP.568. Let a # 0,a + b # 0. Find all the functions f : R — R
such that:

f(2)=1and af(f(x)) +bf(x) =a+ b,V € R.

Proposed by Marin Chirciu - Romania

UP.569. Let A € N* fixed. Evaluate:
lim {/A2n2 + (2A — )n + 1}

n—oo

Proposed by Marin Chirciu - Romania

UP.570. Solve for real numbers the equation:
VI8+z+V7T—z=2*>—11z+ 25

Proposed by Marin Chiricu - Romania

MATHEMATICS DEPARTMENT, ”"THEODOR COSTESCU” NATIONAL Econowmic, COL-
LEGE DROBETA TURNU - SEVERIN, ROMANIA
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