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PROBLEMS FOR JUNIORS

JP.286. If a,b,c > 0;ab + bc + ca = 3 then:
(a2 +b2)(ab+1) (B2 +c2)(bc+1) (24 a?)(ca+1) S8
a+b b+ec c+a -

Proposed by Daniel Sitaru - Romania

JP.287. If z,y,2 € (0, 5) then:

(H log(1 + 2 sin? a:) <H log(1 + 2 cos? :c)) < log® 2

cyc cyc

Proposed by Daniel Sitaru - Romania

JP.288. Solve for real numbers:

x— 2 x+4
2,/ + =1
r+3 (Vr—2+Vx+4)2

Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam

JP.289. If a,b,c > 0;abc(a + b+ ¢) = 3 then:

(a® —2a +4)(b° — 2b+ 4)(c® — 2c+4) > 9\/3(a2 + b2 + ¢2)
Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam

JP.290. In AABC the following relationship holds:

WaWp + WpHWe + WeWq > hohy hpyh. h:h,
We W, wp he hg hy

Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam

JP.291. Solve for real numbers:

1 1 1
ﬁ—i_%—i_% 3

2 2 2

0;7 bc Ca 3\3/03 t:l33 =

Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam
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JP.292. If x,y,z > 0;a > 3;xy + yz + zx = 3 then:
1 1 1 3

<
a+ x2 + a + y? T a+22 " a+1
Proposed by Marin Chirciu - Romania

JP.293. If a,b,c > 0;a + b+ c = 3;k > 2 then:
(k+ a®)(k 4+ b*)(k + c?) > (k + 1)3

Proposed by Marin Chirciu - Romania

JP.294. If a,b,c > 0;a + b + ¢ = 3 then:
c 9
> T 2 T 7 2
b(b + 2¢) c(c+ 2a) a(a + 2b) (vVa + Vb + /c)3
Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam

a

JP.295. If a,b,c > 0;a + b + ¢ = 3 then:

a? b2 c? 1

+ + >
b(a+5¢c)3  c(b+5a)®  a(c+5b)3 T 24(y/a+ Vb + <)
Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam

JP.296. If a,b,c > 0;abc = 1;n > 2 then:

S 1 n 1 1 >3(n+2)
@ ¢ n+a n+b>b n+ec- n+1

Proposed by Marin Chirciu - Romania

JP.297. If a,b,c > 0;ab + ba + ca = 3 then find:
1 1 1
in Q(a, b, c); Q(a, b, -
min Q(a, b, c); 2(a, b, c) (@t by + bt o)p + cta)y

Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam

JP.298. If x,y, 2z € R such that:

tanz(tany + tanz) =5
tan z(tanx + tany) = 9 then find Q =x +y + =
tany(tan z 4+ tanx) = 8

Proposed by Daniel Sitaru - Romania
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JP.299. If a,b,c > 0; abc = 4 then:
2(a® +b%) +c® 2% +c%) +a®  2(c®+ad) +b° S 15
(a +b)2 (b+ )2 (ctap =
Proposed by Daniel Sitaru - Romania

JP.300. In AABC,1I - incenter, ID,IFE,IF - symedians in
ABIC,ACIA,AAIB,D € (BC),E € (CA),F € (AB). Prove
that:

[DEF] r?
[ABC] — 2R? — Rr — 272

Proposed by Marian Ursarescu - Romania

PROBLEMS FOR SENIORS

SP.286. In AABC the following relationship holds:
V27 1 1 1 V27
< + + < ;
\/(n+1)R vVna+b /nbd+c nec+a V(n+1)2r
Proposed by George Apostolopoulos - Greece

neN

SP.287. In AABC the following relationship holds:
2 1 1 1 1
< + + <
(n+1)R ~ nmg+mb nmp+m. nmc+mg - (n4+1)r
Proposed by George Apostolopoulos - Greece

SP.288. If a,b,c > 0;a + b + ¢ = 3 then find:

Q . 1_|_1+1+3 ab I be 4 ca
= min| —4+—4—
a b c a? — ab + b2 b2 — be + c2 c?2 —ca+c?

Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam

SP.289. If z,y,z > 0;x 4+ y + z = 1 then in AABC the following
relationship holds:

> : <> :
xsin A+ ysinB + zsinC — sin A +sinB —sinC

cyc cyc

Proposed by George Apostolopoulos - Greece

SP.290. If x,y,z > 0;x + y + z = 3 then:

v+ Y+ vz +12 > 5(zy + yz + 2x)
When equality holds?

Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam
©Daniel Sitaru, ISSN-L 2501-0099 3
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SP.291. In acute AABC, let hi, hs, hs be the altitudes of orthic
triangle. Prove that:

Ft h3
SR S 4863 (Z - T“) (Z u3(A)>

cyc cyc

Proposed by Proposed by Radu Diaconu - Romania

SP.292. Let ABCD be a tangential quadrilateral circumscribed
to a circle with radii »r = 1. Prove that:

(ABCD) - Y~ u(A) /() + a(B) + i(C) < 2\ [ (Z cot ;‘)

cyc cyc

Proposed by Radu Diaconu - Romania

SP.293. If 0 <a<b<e0<L<z<y< z;z+y+ z=3 then:

(m—1)(azibb)zj:+(y—1)(\/_)ab (z—l)( +b)“+”>0

Proposed by Daniel Sitaru - Romania
SP.294. If a,b,c > 0;a + b + ¢ = 3 then:
a? b? c? 1

>
&/4(b% + 1) + 4b + 4(c® + 1) + 4c + /4(a®+1) +4a — 2

Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam

SP.295. In AABC the following relationship holds:
(a + 27)(b+ 2r)(c + 2r) > 2R3(3V3 + 5)

Proposed by Florentin Visescu - Romania

SP.296. In acute AABC, H - orthocenter, O - circumcenter,
I - incenter the following relationship holds:

Z (ro + AH)? S 36(40I? + 12Rr + r?)
pw(A) +rg-cos A — 47 + 9R

cyc

Proposed by Radu Diaconu - Romania

SP.297. If a,b,c > 0;a + b + ¢ = 3 then:

Va + %+%+Z a > 7
12 cge TbCc+ /4(b% + ) T 12

Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam
4 ©Daniel Sitaru, ISSN-L 2501-0099



Romanian Mathematical Magazine Spring Edition 2021

SP.298. Find without softs:

Q /Z log ( 2)+<1_tanx)1 (14 sin2z) |d
= (0] COS 4T D E— (0] S1N 24X XL
0 & 1+ tanx &

Proposed by Proposed by Pedro Pantoja - Natal - Brasil

SP.299. Solve for real numbers:

{Wﬁ+y%+¢@—4P+y%+¢ﬂ+wy—m%+J@—Aﬁ+wy—a2=10
x + 2y = 5z

Proposed by Daniel Sitaru - Romania

SP.300. If A € M, (R); A% = 242 4+ TA + 41I,, then find:
Q =det(A? — 34 + 31I,,)

Proposed by Marian Ursarescu - Romania

UNDERGRADUATE
PROBLEMS

UP.286. If n € R;n > 2 then:
n 1
/ (n +ax)Vii+atde > n V (14 V2)log(nv2)
0

Proposed by Florica Anastase - Romania

UP.287. If 0 < a < b then:

2ab vab
tan_l( e ) —{—/ e tdt < tan~'(Vab)

2ab
a-+b Z2ab

Proposed by Daniel Sitaru - Romania
UP.288. Solve for real numbers:

2 ¥ = 12825 + yF)

423 — 3y = 1t+vi—zy \/21—“”?/

Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam

UP.289. If 0 < k <m;0 <!l < n then:
I (tan—1(1 4 x2))™m*n

A4\ k+t 1
_ t -1 1 2 m+nd >
(5)7 ] tan a4+ a)yminde > R Ve

Proposed by Daniel Sitaru - Romania
©Daniel Sitaru, ISSN-L 2501-0099 )
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UP.290. If a,b > 1; f € C2(]0,1]), f£(0) < 0, f convexe, then:

1 1 1
2 [ 2 [°
2/0 f(zx)dx > a /0 f(x)de + b /0 f(z)dx

Proposed by Daniel Sitaru - Romania

UP.291. Prove that:

1 2
/02 (log(1 + =) log(i + a:))dw < ; (/01 log(1 + :c)d:c)

Proposed by Daniel Sitaru - Romania

UP.292. Prove that:

1 x 2 1 1 (m + 2)2
tan—! d 4 ——d R T
LA(an e A R

Proposed by Daniel Sitaru - Romania

UP.293. Solve for real numbers:

2 y2_4$4+y4
wta=\V 2
2?y? —y3+1=+/222 -2y +1

Proposed by Hoang Le Nhat Tung - Hanoi - Vietnam

UP.294. In AABC, AD, BE,CF medians; G - centroid;
AM = MG,M € (AG);

2cot A = cot B + cot C

Prove that: DEMF is a cyclic quadrilateral.
Proposed by Marian Ursarescu - Romania

UP.295. Find a,b,c,d € R such that:
a b n c dy (10
-b a —d ¢/ \0o 1
3 3
a b n c dy (20
—b a —d ¢/ \0o 2
Proposed by Daniel Sitaru - Romania

UP.296. If x,y,z > 0;xy + yz + zx = 3 then:

5 2z I 2y Lo 2z >§
(y + =2)7 (z +a)7 (z+y)" ~ 4

Proposed by Pedro Pantoja - Brazil
6 ©Daniel Sitaru, ISSN-L 2501-0099
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UP.297. If a,, € (0,00);n € N*;lim,, o0 ':;‘at: = 0 then find:

Q= lim " a1 -vas - Jag-...- Yan,

n—oo

Proposed by D.M. Batinetu - Giurgiu, Neculai Stanciu - Romania

UP.298. Find:
Q= lim ( 42/ (2n + DN - (n 4+ 1)! — XY/ (2n — 1)1 - n!)

Proposed by D.M. Batinetu - Giurgiu, Neculai Stanciu - Romania

UP.299. If m,p € N* - fixed values; a,, € (0,00); b, € (0,00),
n € N*

) Ani1 ) bnt1
lim ————— =a>0; lim ————
n—oo (3n + m)any n—oo (4n + p)by,

. (n +1)? n®
Q= lim —
n—00 n+\1/ An41 bn—|—1 n\/ an * bn

Proposed by D.M. Batinetu - Giurgiu, Neculai Stanciu - Romania

= b > 0 then find:

UP.300. If f,T' : (0,00) — (0,00);limgz 500 {B(sz"z_;)) = a > 0 and

1
exists limg,_, oo (f(w% then find:

Tz +1)s (D)7
x? (x + 1)

Q2= lim

n—oo

)-(f(w))i

Proposed by D.M. Batinetu - Giurgiu, Neculai Stanciu - Romania

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