CONCURSUL INTERJUDETEAN DE MATEMATICA
“ PETRU MOROSAN-TRIDENT ”
Editia a XIV-a, Braila, 7.12.2019

Clasa a VIII a

1. Determinati perechile de numerele naturale (x, y) care verifica relatia:

3(3xy+7)" =7(3x+3y)’ =615.

Prof. Carmen si Viorel Botea, Briila

Solutie:

33y +7)" =7(3x+3y)" =615=3(3xy+7)" =63 (x+y)  =615}3 (2p) =3y +7)" -
“21(x+y)" =205(1p) = 9x°y” +42xy +49 - 21x> ~ 21)% —42xp = 205 = 3x7 (37 - 7) -
-7(3y*=7)=205(1p) = (3x* =7)(3)* = 7) =205 =5-41 (1p)

3x*-7=1 3x*-7=5
Atunci 2 =x,y €l si 2
unet 13,2 _7-205 13y -7=41

2. Se considera cubul ABCDA'B'C'D',AB=4cm si AB'nBA'={0}. Daca punctul
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M e (BB ') astfel incat sin (A{BOM ) = TS , atunci determinati lungimea segmentului BM.

=x=2y=4=(x,y)€{(2.4),(42)}(2p)

Prof. Daniela si Nicolae Stanica, Braila

Solutie:
C. Bl At
Desfasuram BCC'B' in planul 4BB'A', ca in figura alaturata. y
— (0
Masura unghiului C'BO este egala cu 90°(1p).sin(«BOC") d ,
B

In triunghiul dreptunghic C'BO , avem C'B = 42 em si
C'0=2410 cm. (1p)
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Se obtine sin(£BOC") = - sin(£BOM )(1p), deci punctele C', M si O sunt coliniare. (2p)

Se calculeaza BM si se obtine BM = g :g cm. (2p)



3. Aflati toate numerele abed stiind ¢d 3d* —2c¢* —12d +4c¢ >137si 7b° —5a” —126b+20a > 20.

Prof. George-Florin Serban, Braila
Solutie:

3d* =2 —12d +4¢ 2137, 26 —4e+2 <3d* —12d —135, 2(c ~1)* <3(d -2)* =3-7* (1p),
0<2(c—1)’ <3(d—2)* =3-7* <3-(9-2)* =3-7* =0, rezulta 2(c 1> =0, c=1,(1p)
0<3(d—2)° -3-7%,3-7 <3(d -2),

d-2/>7, d=9.(2p ) 7b* —5a* —126b+20a > 20,
5a’ —20a+20<7b* —126b+7-9° =7-9*, 0<5(a—2)* <7(b—-9)*-7-9° <7-9°-7-9* =0,
rezultd 5(a—2)* =0,a=2,(1p),0<7(b-9)" -7-9°<0,7(b-9)* =7-9° =0,(b—9)* =9°,

|b — 9| =9,b= O.(l p) In concluzie singurul numar cu aceasta proprietate este abcd = 2019.(1 p)



