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SP.587 Let a, b, c be sides in AABC.If tan B = 2; tan C = 3 then:
2F
a?+b% +c* > —-(3V2 +3V5 + 2v10 - 11)

Proposed by Daniel Sitaru — Romania

Solution by proposer
Itis known that: tanA4 + tanB + tanC = tan A tan B tan C
tanA+2+3 =tand-2-3
5+tanAd =6tanA =>tanA=1= 4 = 45°

B 2tang
tanB=tan<2-—)=—B
2 1—tan2§
2tang B B B B
2 = B=>2tan—=2—2tan2—, tan?—+tan——1=0
1—tan2§ 2 2 2 2
2 2
C 2tang
tanC=tan<2-—)=—C
2 1—tanzf
2tang C C C C
3 = 3 —3tan?— = 2tan—, 3tan’—+2tan——3 =0
1—tan?5 2 2 2 2
2
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M= 23 T 2.3 T 3
tan & = Y101 (2)
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A Ztan%
tanA=tan( -—)—
1—tan25
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A A
tan?—+2tan——1=0
2 2

A -2+V8 -2+2V2

tan—= 2—-1
2 2 2 V2
tan§=\/f—1 (3)
a? B a? B 4R%sin% A B
4F  2bcsinA 2 -2RsinB-2RsinC-sind
sinA sin A A @3
= > =tan— = V2 -1
cos(B—C)+cosA 1+cosA 2
a2 \/—
E> 2—-1 (4)
b? B b? B 4R? sin’ B B
4F 2acsinB 2-2RsinA-2RsinC-sinB
sin B sin B

2sinAdsinC -%[cos(A —C) —cos(4 + 0C)]

B sin B B sin B S
" cos(A—C)—cos(mt—B) cos(A—C)+cosB
. sin B . B1V5-1
——— =tan— =
1+ cosB 2 2
b? 5-1
7> 2 B
c? B c? B (2R sin €)? B
4F 2absinC 2-2RsinA-2RsinB-sinC
B 4R?sin? C _sinC
" 2-4R%sinAsinBsinC 2sinAsinB
_ sinC _ sinC _
2 -%[cos(A — B) — cos(4A + B)] cos(A — B) — cos(m — C)
sinC sinC C 2v10—-1
= > =tan— = ——
cos(A—B)+cosC  1+cosC 2 3
2 _
c_>\/ﬁ 1 (6)
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By adding (4); (5); (6):

a? bz ¢ V5—-1 J10-1
— Yt —+—>V2-1

aF Tar T aF VZ-1+ S EE

a? + b? + ¢2 4/10 4
f>4\/§—4+2\/§—2+T—§

F
a2+b2+cz>§(6\/E—12+6\/§—6+4\/10—4)
F
a2+b2+cz>§(6\/f+6\/§+4\/10—22)

2F
a? + b? + c? >?(3\/§+3\/§+2\/10—11)



