ROMANIAN MATHEMATICAL MAGAZINE

PROBLEMS FOR JUNIORS

JP.526. Let a,b,c € (0,1). Prove that:

b—l—c_|_c—|—a+a—|—b2 2V ab n 2vbe " 2\/ca
l1—a 1—b 1—c  1—+vab 1—+bc 1—+/ca

Proposed by Marin Chirciu - Romania

JP.527. If z,y,z > 0 with x +y + z =1 and A > 21 then:
1

x3 4+ y3 + 23 + xy +yz + zx

Proposed by Marin Chirciu - Romania

>3(A+3)

JP.528. If a,b,c > 0 such that a + b+ c =3 and 0 < X < 1 then:
1 n 1 n 1 > 3
a4+ B3I+ SBH+XNTAF1
Proposed by Marin Chirciu - Romania

JP.529. If a,b,c > 0;x € R then:
a b
s 2 2 .\3 + P02 2 )3
(bsin“x + ccos? ) (csin” x + bcos? x)
c 27
+— >
(asin“x + ccos?2x)3 — (a+ b+ ¢)?
Proposed by Daniel Sitaru - Romania

JP.530. In AABC,O - circumcenter. Aj,B;,C7 are the inter-
section points of AO, BO,CO with BC, AC and AB respectively.
R;, Ry and R3 are circumradii of ABOC, AAOC and AAOB re-
spectively. Show that:
1 1 1 4F /Ry R: Rs
R4t ) +3= (o5 + 2+ )
OA; OB; 0Cy R?\BC AC AB
Proposed by Ertan Yildirim - Turkiye

JP.531. If a,b,c > 0 and abc = 1 then:
(Go8 (o ) v

Proposed by Khaled Abd Imouti - Syria
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JP.532. In any AABC,I - incenter, r - radii, R - circumradius,
s - semiperimeter, the following relationship holds:

AB+ BI+CI<2(R+r)

Proposed by Marian Ursarescu - Romania

JP.533. Let be the triangle ABC with AD, BE,CF - altitudes
and H - orthocenter. Prove that:

HA+HB+HC>2 (R)2 1
HD HEFE HF — r

Proposed by Marian Ursarescu - Romania

JP.534. In AABC,I - incenter and D, E, F the points of con-
tact of the cevians AI, BI,CI with the circle, then the following
relationship holds:

2(R? — Rr + r?)

r

ID+IE +IF <

Proposed by Marian Ursarescu - Romania

JP.535. In AABC the following relationship holds:

4 2.2
2 :ra+rbrc > 2
2 2 =S8
cyc rb+rc

Proposed by Marian Ursarescu - Romania

JP.536. In AABC the following relationship holds:
2R _ (4R 2
2R, WRATS

r S

+1

Proposed by Alex Szoros - Romania

JP.537. Find the angles of a triangle ABC if
sin A 4+ 2sin B t1= 3v3
\/sinzB—l—sinzC—{—2cosAsinBsinC 2sinC

Proposed by Cristian Miu - Romania

JP.538. In AABC the following relationship holds:
3 cos? 4 3
ED IS .
2R — h, — 4r

Proposed by Alex Szoros - Romania
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JP.539. In AABC,0 € (AB),0Q || BC, where Q € (AC).

P € (OC) such that RP || BC, where R € (AC) and T € (AB).
If the lengths of the segment RT is the geometric mean of the
lengths of the segments OQ and BC, then OP < oc

Proposed by Gheorghe Molea - Romania

JP.540. Let be AACD with m(C’AD) > 90°, B € (CD), such that
m(BAC) = 90° and AC > AB. B. The bisector ACD intersects AD
in E. If (BE is the bisector ABD, prove that:

1 V2 ( 1 1 )
AD 2 \AB AC
Proposed by Gheorghe Molea - Romania

PROBLEMS FOR SENIORS

SP.526. If a,b,c,A > 0,a + b+ ¢ = X then:

}:VT+A22wﬁ+vﬁ+¢a

Proposed by Marin Chirciu - Romania

SP.527. If x,y,z > 0withxz+y+z=1and 0 < A < % then:

9— A
a:y—i—yz—l—za:—}\myzST?

Proposed by Marin Chirciu - Romania

SP.528. If a,b,c > 1 then:

1 S ab — 1 n vbe — 1 n Jea —1
3vV2 " b+c+vV2 c+a+vV2 a+b++2

Proposed by Marin Chirciu - Romania

1
§(a—|—b—|—c)-|—

SP.529. Let ABC be a triangle with inradius r and circumra-
dius R and let the interior points D, E, F' be chosen on the sides
BC,C A, AB respectively, so that AD, BE,CF are the bisectors
of the triangle ABC. Let r4,7p,7rc be the inradii of the triangles
AEF,BFD,CDE respectively. Prove that:

3R2
6472

Proposed by George Apostolopoulos — Greece
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SP.530. Let a,b,c be the lengths of the sides of a triangle with

inradius circumradius R. Prove that:
1

313 1 1 1 31— 2.

< <
Y(m+1)R ~ {L/m-a+b+{”/m-b—|—c+{‘/m-c+a — Y(m+1)-2r

for all integers m > 0 and n > 1.

Proposed by George Apostolopoulos — Greece

SP.531. If a,b,c > 1, then:

lab+ b i, 1 a1 1
a+c+ca’_%2 a,b—i_bc_Fca,_3
3 3 Vv abe

Proposed by Vasile Mircea Popa - Romania

SP.532. Prove that in any right triangle with the cathetus b and

c we have the inequality: r < 2_%4\/§(b + ¢), where r is the inradii
of the triangle.

Proposed by Laura Molea and Gheorghe Molea - Romania

SP.533. Prove that £k = %
constant k such that

1 1 1 1 1
—+-+-+-+-—-5>k(a+b+c+d+e—5)
a b c d e

is the largest positive value of the

for any positive real numbers a, b, c, d, e satisfying
ab+bc+cd+de+ea=5

Proposed by Vasile Cartoaje - Romania

SP.534. If the lengths a, b, c of the sides of a triangle are the roots
of the equation kx3 —Ix2 +9kx —1 =0 (k-1 # 0), then find the
area of the triangle.

Proposed by George Apostolopoulos — Greece

SP.535. Determine all the numbers abed such that:
l1+a+b+c+a-b+b-c+c-a=a-b-c-d

Proposed by Neculai Stanciu, Titu Zvonaru — Romania
SP.536. If x > 0 then:

2 x .2 2 2x .2 x .2
— e " dt +/ e v dt> 2/ e " dt
ﬁ /0 0 0

Proposed by Daniel Sitaru - Romania
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SP.537. Solve for real numbers:
3e® + 3e3% + 1 = 4e2® + 3. Vet

Proposed by Daniel Sitaru - Romania

SP.538. In acute AABC the following relationship holds:

36 < 4<ZtanAtanB>§ 9+ [Jtan® A

cyc cyc

Proposed by Daniel Sitaru - Romania

SP.539. If a > 0; f : R — R is a function such that:

f(a:n — 1) <azx < f(x) — 1;(V)x € R then:
a

F@)+ £(a) + £8) > 2V

Proposed by Daniel Sitaru - Romania

SP.540. If z,y € [3,4]; z,t € [1,12] then:

1 1 100
Lyl o
z t/ — 3

1 1
(a:+y+z+t)(x+y+

Proposed by Daniel Sitaru - Romania

UNDERGRADUATE
PROBLEMS

UP.526. Prove the identity:

| sin(x)| > 1
———dr=1-2 —
/0 1+ xr2 z Z (471,2 — 1)62"’

n=1

Proposed by Vasile Mircea Popa - Romania

UP.527. Prove the closed form:
/oo Inx d 3272w
r = — sin —
0o 3+x/T+1 81 18

Proposed by Vasile Mircea Popa - Romania
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UP.528. If a, > 037, > 05an4+1 = an +n-7ryp3n € N* and
lim r, =r>0
n—oo
then find:
Q = lim (2H,, — logay,)
n—-oo

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

UP.529. If a,, > 0;n € N*;1lim,, yo0(@nt1 — an) = a > 0 then find:
Q=1 ! 2
- n‘j{.‘o( Unl Y (n+ 1)!) Fn

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

1
n

UP.530. Find:

2H,

Q2= lim

1 1
Jim VEn—Dn nWm) e

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

UP.531. Prove that:
> 22 sinh(2x) 373
/0 cosh?(2x) T 128
Proposed by Said Attaoui — Algeria

UP.532. Find all continuous functions f : R — R; f(0) = 0 such

that:
f@) =f(3)+ Mz eR

Proposed by Daniel Sitaru - Romania

UP.533. Calculate the integral:

1 arccos T
/ dx
_1VAxt +x2 4+ 4

Proposed by Vasile Mircea Popa - Romania

UP.534. If a,b > 0 then:

/ab /ab(m“ —T— y? + yt j/_ m2>dwdy = 1n2<2)

Proposed by Daniel Sitaru - Romania
6 ©Daniel Sitaru, ISSN-L 2501-0099
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UP.535. If x,y,z > 13 # y # z # « and
logy ¢ + log=y +logz2 =10
z x Yy

then:
log, x log, v log, z

log3(¥) ~ log3(Z) log3(%)
Proposed by Daniel Sitaru - Romania

UP.536. If 1 < a < b;m > 1 then:
(b _ l)m—i—l _ (a _ l)m—i—l bm+1 _ am—i—l

b—a<
m+1 + *= m+1

Proposed by Daniel Sitaru - Romania
UP.537. Find:

1 —2
= s () (5 ()
nsooqn-8M \ N 2n n

Proposed by Daniel Sitaru - Romania

UP.538. Solve for real numbers:

:Bt2_|_1
dt = 2 —2
| wdt=2v-2)

Proposed by Daniel Sitaru - Romania

UP.539. If 0 < a < b then:

b
/ e’ dx > (b—a)-va2+ ab+ b2

Proposed by Daniel Sitaru - Romania

UP.540. If a,b € R,a < b, f : [a,b] — (0,00), f - continuous then:

[t [ ) e

Proposed by Daniel Sitaru - Romania
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