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CLASA a-X-a 8

Partea I (50 puncte) e

Pentru intrebarile 1-5 scrieti pe lucrare litera corespunzatoare raspunsului corect:

1. Suma solutiilor ecuatiei /x4 ++/5—x =1 este:

a) 0 b) 9 c)5 d)1
2. Calculand arctglJﬁ/§ obtinem:
1-3
S5r o V4 /4
a) —— b) =— C) — d) -—
) 12 )12 )12 ) 12

3. Numdrul solutiilor intregi ale ecuatiei log, (Iog 1 (x2 -3x+ Z)J <1 este:
2
a)l b) 2 c)3 d) nici una

4. Numirul 37 -5¢2 +37+5J2 este egal cu:

a) -2 b) 2 c) 14 d) 10
b c a
. lg— lg— lg— .
5. Daca a,b,ce(0,00)—{1} si P=a ¢-b a.c b atunci:
a) P=1 b) P=10 c) P=0 d) P=2

Partea a l1-a (40 puncte)
Pentru problemele 1 si 2 noteaza pe lucrare rezolvarile complete

Problema 1 (20puncte)
S se determine neN,n>2 pentru care: 49+ 206 + /49— 206 =144
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Problema 2 (20puncte)
a) Fie a,b,ce[2,»). Se demonstreze ca:
10,1 (2bc +1) + logp,, (2ca+1)+log.,; (2ab+1) > 6.

Prof. Catalin Cristea, Craiova

b) Determinati numerele reale K cu proprietatea ca:
(abc)* +[@-a)1-b)A-c)[ <1, Va,b,c € (01).

Prof. Leonard Giugiuc, prof. Daniel Sitaru, Dr. Tr. Severin

Timp de lucru: 2 ore si 30 minute. Din oficiu: 10 puncte



Barem de notare-clasa a X-a

l. 1.¢) 2. ) 3.d) 4. b) 5 a.)
1.
Problema 1.
Notand a="{/49+ 206 >0avem: Y144 =a+122, deunde ne{2,3,4,56,7} ....ceco..... 5p
a
N=4 VErfiCA TElAtIA .....eoiiiiiiiiiie et sttt sttt s op
Ne{2,3,5,6,7} nu verifica relatia ..........ccccocoviiiiiiiiiiiiiii s 10p
Problema 2.
a) Cum b,ce[2,00) rezultd (b-1)(c—1)21<bc2b+C i, 2p
Prin urmare 2bc+1=bc+bc+1>bc+b+c+1=(b+1)(C+L) i, 2p
Analog 2ca+1>(c+1)(a+1),2ab>(a+1)(D+1). i, 2p

10g,,1 (2bc +1) +logy,; (2ca+1) + logc,; (2ab +1) > log,,; (b +1)(c +1) +
Avem: +logp,, (c+1)(a+1)+log.,, (a+1)(c+1)=

=10g,,1 (b+1)+1l0gy,; (a+1)+l0g s (a+1)+10g,,: (C+1)+logc,s (b +1)+logy,; (c+1) > 6.
4p

TOTAL 10p
b) Aplicam inegalitatea mediilor si obtinem:

— a+b+c

abe < 3—(a+b+c)

and Y1 —-a)(1-b)(1—-¢) = 3 Vab,ce(01).

Adding up ,we get Vabc+ Y (1—a)(1—-b)(1—c)<1Vab,ce(0,1).
On the other hand ,abc € (0,1) and (1—a)(1—b)(1—c) €(0,1) Va,b,c € (0,1) =

(abc)* < Vabe and [(1—a)(1—-B)(1—-)]* =Y (1 —a)(1—-b)(1—¢) Yk

1
EE and ¥ a,b,c € (0,1) .

1
Fromhere,(abc)*+ [(1—a)(1—b)(1—c)]* <1 Vk Eg and ¥ a,b,c € (0,1) .
Now consider the function f:R — R, f(k)
3k-1

1
= (E) .Since f is the composite between a strictly

increasing function and a strictly decreasing one ,then f is stricly decreasing .

1 1 1
On the other hcmd,f(g)= 1= f(k) = l‘v‘kﬁig .So for a:n}rk{g,ifa= b=c¢
=£ ,then we get

(abc)*+[(1—a)(1—-b)(1—c)]*=1.

In conclusion ,the range of k is [g,m) .

TOTAL 10p



Solutii-clasa a X-a

I. 1. Notand a=3x—4si b=\5—x avem a+b=1si a>+b? =1 de unde
ae{-2,01} & xe{-4,4,5} . Suma solutiilor ecuatiei este 5.
Raispuns corect ¢)

2.
tg” +tg”
arctg 1+\/:)_)zarctg —4 3 =arctg[tg(ZJrZD=arctg[tg7—”j=arctg(tg(7z—5—”n=—5—”.
1-43 1—tg%-tg% 4 3 12 12 12

Raispuns corect a)

. XE((S_ZJ;S_ﬁju[3+ﬁ’3+fnmm xey

2 2

Rispuns corect d)

4. Notand x = %l? —5J2 +3’/7+5\/§ obtinem x° =-3x+14, de unde gisim ca x=2.
Raispuns corect b)

b c a
g2 1gSs  1gd
5. IgP:Ig[agc ba -cngz(lgb—Igc)lga+(lgc—Iga)lgb+(|ga—|gb)|gc:O, deci P=1.

Raispuns corect a)



