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1. Se considerd determinaniul & = Junde x . xy.00 8 B sunt solufiile ecuatiei ¥ =3x+2=0.

Jp n) 54 se calculeze x +x2 +2 .
Sp| b)Sisearatecd x; +x3 43 =—6.
Sp c) 54 se calculeze valoarea determinantului .
L. Pe mulfimea numerclor reale definim operafia x= y=xr+4x+dy+12.
5p a) 84 se verificecll xo ym(x+4)y+4)—-4 pentru orice x, ye R,
Ep b) Bi se calculeze x o (=4), unde r este numiir real,
sp «¢) Sinind ci operatia .. ™ este asociativil, i se caleuleze (=2009)< (=2008)0--- o 2008« 2009 .
k) L 5y L : x
.:3,) (“3iedcd | &=z47 c‘il:?j r3 asy
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4] Ko(-4)=(xH)-4#4)-4=-%, FcEL
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1. Se considerdl determinantul & = , unde abce R,
C
Sp a)Pentru a=2, b=1 5i c=-1, 58 3¢ calculere determinantul o .

Sp b) S4 se verifice cil J=~;—(n+&+¢1{a—b}i +{b—ﬂz+{€—ﬂ]2}.{l'iﬂﬂitﬂ abcu k.

X 3! 5!
€} 54 s¢ rezolve In mul{imea numerelor reale countia |57 27 3

X 5]’ 21’

2. Pe mulfimen numerelor reale definim operafia x= y =3y —fx—6y+ 21.

Sp | =) Sdsearate ol x= y=2{x—3)(y—3)+3, pentru orice x,ye R.

Sp b) 81 s rezolve in muljimea numerelor reale ecuatia xox =11,

Sp | ¢ Stiind cfi operafia "= " este asociativi, s3 se calculeze 1042 0432042009

=0.
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1. Se considers determinantul & = ,unde x,,%,x; € R sunt solutiile ecuatiei x° - 2x =10,

a) 54 se calculeze x +x) +x;.
b) S se caleuleze x* 4 x,° + 3,
c) 5i se calculess determinantul .
2. Se consideri polinoamele cu coeficienti reali = X* +a¥* 28X +AX 496, g=X? +2X - 24 5
hm (X 42X =240 X" -4).
i) 54 =& scrie forma algebrich a polinomulul & .
by 53 se determine a,be K astfe] incdt polinoamele © & b s8 fe cgale.
€) 54 se rezolve in muljimea numerelor reale ecuagia 167 +2-8" =28-4" =§- 2" +06=0,
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Xaloy + X1y F Koy = 7 -

I’.uf;gfs:hf.{:{j ".-E

» {Eltrzftxafz{;{f-x;:;;?;xg):ﬁ e
'ﬂy (.-hfﬁ’ '.(E- '!"fa) = 0 = > { - 3

8 2 2,
o A _,{'-e .’l'.'ll3

K1, +Y, Xe: ¥

¢ b 2 Thy - Zaly

) ol = K b 66 X3 Xy :':{’.k"!-[h.t’zfry] { X3 ir =
K;-i—{;‘ffl f-f .H:,_ A J(r' 2

@D a) 4 (22t ) o kb2 2o 4x ey e 5 =
= )(?,LME—.‘&HEH&?:-??{

6') ;_/:451 =2 ?—f} G&A_’Li/]

iy

' X
¢ ,gf’ff.g,g,“,gaﬂ.zﬁ%:c 2=f>0
Ly 2244 96 =0
@.Q‘fﬁ“EVKfl—'i): 0 (ol :.E,}

ﬂ'iﬁ"-ﬂf,{ -4 =0 i &, = —6 <0, U Conbhe
Fa “:"F'?G':-:"'EE}J; o = )

<& .
e Lsfiarisisal, =2

mcumunmu,tmmlrmn,mmm
thizo'=r tri=> € 22K

ﬁ;} = -2-::::1)4-:.:-{ Conldiiig
45.; -2 t{, =7 ﬁ?.?-:f-;-xa,_?'



¢ | SUBIECTUL IT (30p)

l.hmﬂﬁmhy_[m]ucnﬂsideﬂmﬁndz fy =[l; ﬂ]. A=[; -:] $i X{a)=1y+ad,unde ac R.

Sp| a)Sdsecalculeze A’ unde A*=A-A-A.
Sp | b) 5@ sc verifice dacd X({a) X(b)=X(a+b+ab), oricare ar fi numerele a,be R
5p

c) 58 se calcubere suma X1+ X2+ X(3)+ ..+ X({2009).

------

5p | a) Saserezolve in Z, ecuaia 2x+5=i.
113
3 3.1
3 1.2

sp | b) Si se calculeze determinantul in Z,.

ixi-y--i-

Sp :}SﬂmmﬂwhﬂﬁMd:mmﬁi‘ A
Xtdy= .
K b -5
i L.l -8 Y 642 24 44F | ):_4
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=I,+ah fﬁﬂfﬁgﬁ:fl{'[d térab)d = K(&thiméz;
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e (Ef‘zﬂﬂjﬁ‘!f?): 2009T, + (#—szlgf._.;pmg/ﬁ_ =209 L, F

£ 2009({#2003) 5 _ 20097, + 2009 Loos § = 2009( L, + 00T 4) =

5 % _ 2009-X (toos % ? A
4492 A ~ A =7
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. | SUBIECTUL Il (30p)

1. Se considerll matricen A-[I-J

i
a) 58 se determine x real, stiind cd det(A)=0.
b) S se verifice egalitates A =(2x—6) A—(x? —6x+8)-1;.

1 1 0
,xeR Senoteazli A =A-A, 1= :
x=3 0.1

c) 5 se determine xe& R pentrucare 4° =24.

2. Pe multimea numerelor reale s considerd legea de compozifie 1o v=xy-2(x+p)+6.
u) 58 se arate ¢ xo y=(x-2)(y-2)+2, oncarear fi x,ye K.
b) 53 se demonstreze ¢ x-2 =2 oricarear fi xe R.
<) $tiind i legea de compozifie .- ™ este asociativil, sii se calculeze valoarea expresiei
E=(-2009)-(-2008)=...2(—1}=0=1=2=.,.-2009

@ o) detW=]"" |

X=3

Tee < T4

§£2_ f

T R e R e e i I
z x4 # = . -3)% 4 s 4
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X bx+d0 = 2-b L x+l6 =P "

@ a) (x_.g/j(?-a)+g:43:ip-2¥ 4—&%?.—:&?-2(1—#.3{/}&&:13} ﬁfj&a
) Xof< (x-2)(2-2)+2=24, FXEK

e) (-2009)e (-2008)c - cof-t)e e deQe---02007 153 ,}{].{1 od
Xodz=d, Frex.
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+ | SUBIECTUL I {30p)
1. In reperul cartezian xOy se considerd punctele O{0,0) §i 4, (n,2"), ne N.
Sp | @) 58 se demonstreze cd punctele O, 4, 4; sunt coliniare.
Sp | b) 54 se determine numérul de drepte care trec prin cel pulin doud dintre punctele O, 4,, 4. 4; .
Sp | ©) 38 se calculeze aria triunghivlui determinat de punctele A,. 4, 4,.2. ne M.
1 ¢ 0
2. Se considerd multimea G={4, | xe Z}, unde matricea ,gx=[u 1 u],;ez.
r b1
Sp | a)Sseverificech A,-4, =4, unde x,yeZ.
Sp | b) Stiind ci mulfimea G impreund cu operafia de inmulfire a matricelor formeazd o structurd de grup, s se
determine elementul neutru al gropului (G,).
Sp | ) Sasearate ci functia /:E — G, f(x)=A, este morfism intre grupurile (Z,+) 5 (G,). /
& o> 9 R |
g Lk ! A 2 & e o
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P fae ~AAf =
o i 8 + g+l - Llat
el tai E-4d'l=1 {?f“* 4 LA g 2u=f
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. | SUBIECTUL I1 (30p)

i : 3 4 I 2}, 10
I.Seﬁmuderﬁrmm:e]nj-[l 3].8‘ [l ]]FI: {l] ]].
S5p -}Sluml-:ulm:nuu'imﬂi.wv;h B'=B-B.

Sp |  b) 54 se verifice 4 A"=[2 3]‘

50| ¢)Saseamtech C*=6"-I;,unde C=B+47 5i C*=C-C-C-C.

L, Fie polinoamele j=f3+ait’1+.f+i si g=X+3 dininelul Z,[X].

Sp 1) 54 se determine a& L, astfel incdit polinomul f s3i fie divizibil cu polinomul g.
50 | b)Pentr a=i shsearatec £=(X¥+DX?+1).

Sp | ) Pentru a= 1 s& se rezolve in inelul (Z4.+,) coumjia flx)=0

o) Betibe (*i)jf) i i’ii)( )#
zr) dethtef 3§ (=9e4 =t ) (__13J
,ar-_'f_ ﬁ¢-"<3—‘r
et
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@LlJea -

L=, A 3 SR T T
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A
¢ a=1; ¢-= (x4 = Xk + 1) (x4 )=+ )4 T)

A, 2 1 |
f) r-'1==fq; fw)|=0 => X—:Lf‘/(x'fﬂ’ =0
- -\
Ifff:é‘!-——:br\’;:;{:ﬁ:a:‘: . 51
= il ey -
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SUBIECTUL IT (30p)

1 1) 10 9
1. Se consider matricele r=[1]. Ir'=[2 aif3=[u | u}. Definim matricele 4= X-¥" si
3 001
Bla)=ad+fy, unde ae R §i ¥' este transpusa matricei ¥.
1 2 -3
5p :]Elsemtenﬁnuh‘iuad=[2 4 6|
3 6 -9)
Sp | b) 58 se calculeze determinantul matricei A .

“3__,1

=p ) 5# se arate cfi matricea S(a) este inversahila, oricare arfi ae R‘LE].

2. Se considerd polinoamele f,ge Z.[X], f=(a+3X* +Ir+20+3 gi g=2x?+2x +3a+1b
Sp a) S4 se determine a,be Z, astfel incit cele doudt polinoame si fie egale.

3p | by Pentra a=b=3 s se calouleze in Z, suma f©)+ /) + @)+ L)+ £(d).
S5p ) Pentru d=b=§sﬁmmm1winh¢¢mﬂaf{:}=ﬁ.

t 4 : g 2.0
i s A r'“r:(;_ (4 23)= 4 & -€
{ 4 -3 ? e 6 =
&) oeta=2 7 2 _g; =0
3 39

da 34 g
¢ ol ;
) Bita] _(iﬂ_ ba ’é“)+ {? o
gq__ E-ﬂ'_ 1_-"“" 3a
at(+le-da ALe -3 j i <
i alope] e e
- amral e () = —-%a+d
@iﬂ)l{'f&ﬂ) 1t —1§ e +3a ﬁﬂﬂ/’fﬁgﬁ B e 4| ;d
iy i X ﬁ(&) Mftﬂﬁ:i‘v&t Vac
At bl $0 =2~ —tatd+0 # .
1 asl
= Batif= Bt 315.‘-'_1‘-33— -"_, i 4 A &>
®df:j fj%ﬂ&.{*?—a—:jﬁ vl'-;jf = gﬂ- o < f_} La=d
L A
=> 3 ﬁﬂ =2 t:l::ij?:_ﬂ,
T O L
¥ = L f{anfmrfrzhfraj#fr& P A F LRI
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, | SUBIECTUL II (30p)
L. In multimea M ,(Z) se considers matricele A= [" 3],,{‘{: j],fﬁ[}] "ﬂ;mf[g 3].
a) 54 se determine numerele Intregi a, b, ¢, d astfel incit 4+21, =04 .
b) 54 se calculeze determinantul matricei 8= A- 4",
c) S se arate cA, daci A+ 4" =21, amnci determinantul matricei A - A" este un numdr divizibil cu 4.
2. Pe mulfimea numerelor reale se considerd legea de compozifie xo y={x=4)(y=4)+4.
a) 54 se determine elemeniul neutru al legii de compozitie.

b) 53 se rezolve in mulfimea numerelor reale couafia xexcx=x.
¢) 53 s2 determine douli numere a,be QVE astfel incat a-he M.

; 2 =D o4 =
@ at & = i) J e Efi.o =piile @
e o o+t2/7(0 0 s ¢ =0

A+2=0 ol =—2

&) f%::(ﬂ} "&)*fi CJ :(Dg“‘g:

oot B = 0 — (4 -c)(c-6) =~ 6)" J:'?+E) (i_ o t_}g

o e é+c y [Le : 2
f:) A+ A _<[“{-f, iD‘{ }I C{*f- D’t’

2 b 2 #:4‘6 ,'{r
ﬁ;&&:(ﬂ ) Ak (h-F)

L )

LX)

A

. 4 PR | im {E—-frf:.lf--"} =3
@ a) Koez €ox=K] (c-4) (e-4) 1 =%, (=4
=7 C-fg=d =7 e=9

¢) Qr:nx)a *[ ~4) Mj ¥z &‘ "r) Hr %J(l’-‘f}'f‘? (&’-‘r)*f"?
iz @) BTG, e
(- )(=x +es)z0 =74y EE US e

A ~fxt{5=0 =2 ior -5
¢) @acb=(a-t)(b4)t+4

I{--jl-

a - £ o W@:-}L—i +h =NE&
.-If-_-_ i_ - EJQI"?-—E r‘ 2_

- o D P
b -4 = 2 => b=4+5
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1. Se considerii matricea a=[2 'ﬁ].&mﬂfh "(u n) §i A"=A-d-.- A, oricare

de o

Sp | ) S& se calculeze determinaniul matricei A.
Sp| b)Sascaratech 42+ 47 =0,

5p | <) Sasecalculeze suma A+2- A%+ . +10- 4",

2. Se consider# polincamele f,ge RIX], f=(X-0"+(x-2" ¢ g=x?-3x+2.
5p | &) Sa se descompund polinomul g in produs de factori ireductibili in K[.X].

Sp |  b) 54 se demonstreze ca polinomul f nu este divizibil cu polinomul g.

Sp | ) Sase determine restul impértirii polinomului f la polinomwul g.

1 =& o EecaD
(i M#—:J L =
@ )‘I A :!} c 1;_.1'; __ng.f{-{f){i ‘5):_{}
ey (2 B )'( _c#g ) T 2

,ﬂ}- ,431-;;1*--_: -_;4,,4;_&1:._(_4):,4-
1, 43 _ AtA=0Og »
— : ﬂ:£4+34—4,4+3';;Fgfgtfm-£¢f9f¢

{
c) A+ QA%+ {04 = -0 3o
'):: @4)&+-{34},¢+m+(?=m;,¢:~:.-ﬂ wilion A3

_ xlx-4]—20-¢)= (k-2 (x~4

)L 440 p?x‘zi"if > 917

do
— {24} t(2-2
¢) £ ) % S

{a
£(4) = (4-4) F(4-2] L

o ~ -_ o _,fl
c) ;(’-.—,{?24&,1; thaao{h-i%ﬂﬂg T—*/?

R ]

@) a)j-;x-

¢ ax+4-

1= -4 2 ik = 1 iﬂ};mfg -
ifij: 26 t6- =1 a+d =4 ;{L_T_{’_Li
bou) = &40 Eui
&=
[Z=L]
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. | SUBIECTUL II (30p)
1. Se considerd matricele U =(0 0),X=(x y)# P’={

q
v J-.m weva k.
1w

a) 54 se arate cii dacd X -F =U', atmci (¥ =9)=0.
b) S se determine valorile reale ale numdirului v pentru care determinantul matricei ¥ esie nemal.,

g . | 3k =0
t}ﬁmWHﬂWMﬂﬂﬂumﬂmﬁm:{ >

< <

9x+3y=0

2. Pe multimea numerelor reale se considerdi legea de compozitie ToymP+ 1.
a) $& s¢ demonstreze ¢ xo(—x)=—1, oricare ar fi x real.
b) 54 se arate céi legea de compozitie * « "este asociativi,
c) S& se calculeze (—4)=(=3)-..23=4,
9

pes . +1r = ':j.-:
¥ = _:{)(; Tj{) :(mff:( ¥ ﬁJ’) (

= K4
"Lr- '._'--I'..--;I s = ? I._E- &
f“ et :’Z@A (A ) =0 X (4L g)z0 =2 KV =9/ =0

Gty =0
A~ 9 % "I.l‘l—j’ ey r g TS e 1"-{_3;3}
&) Af.fb’:-]d v(':{rjf ? e

c) j3xey =© /"{:“{3 £aR S:Ejflﬂ‘f,"ﬁﬂf)(‘ifﬁj
o :"3!!.‘-{
{"}‘,Lat :I-:::: ? G e Ky=2
,,g_;g;ﬁ: ;-:’4; oL =t f,}’i;'j / o T ol
- g
@ o) v5 (MY eatrs rxt =4, ¥ueR

i 3
&) (koy )% = Titeys=r ok \uleg M 484 =k
x*;[’}"’é}: K ‘Ijt}f?-erz?'-i g ﬁfﬁf_‘?gi_%?.__j_{ -:L;ff,{l‘f-? 22
= ?{xa j)ﬂﬁ:: Iﬁ(‘:}vﬁé.)f tx, ?r.gc? <
’ - 5 —G i L—_;Cj.:-_
S o eore s r-
3 3 3
:Q_J]a{—,{)ﬂ(—,tjafff)ao ] —-J-J—JFG U—A;;-J o =
_H_gl"r__-_._ \.}/_/GG"' 3/(_3 _5_'{ Ea;l,u."f:-_i—-ﬂ'fj—_
00wl EipeSwgs
e B = L w2
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1 1 00 011
1. Se considerd matricele 4=|0 1 LI3=|0 1 O|g =0 0 1|.5enotcazd cu X x=x,
0 0.1 0D o1 LU |

a) 36 se verificecl A=/,+8.
b) 54 se calculeze suma A* + B*
<) 54 se calculeze inversa matricei A” .
2. Pe mulfimea numerelor reale se defineste legea de compozitie x+ y=xy+T(z+y) +42.
1) 54 se caleuleze 2 5 (—/2).
b) S& se verifice ci xe y=(x+THy+T)=7 ,oricare ar fi r, ye K.
) Stiind cd legea de compozifie .= * este asociativd, si se rezolve in muljfimea numerclor reale ecuatia

I :=x=x=f-£ 8 O o6 4 A (,.e' A :’)*4
A +={o 0 Hoss |ou =
C;}&*,'I’b <,;:;| N #)7‘{0&5. bl

+24d <L

* N 2 .
@EJ:'(:_ f i) = (%)
A

o 0
@ a) vz o(-Vz)= (T-(Va) F HVz ~T)ri2 =40
_;u:,r##{m}r,/#%:a:

¢+ o xYy#E(xey ] FE7
A SR :_f-f':g,r #x g eR

e KeXakK=X :
(){a I') o X :L"& +¥)f£+¥)r :jﬂx‘:[@f%}t)i - .;.‘;\_](f-p#’j_ ; -
- Q{{.?:)E_ ;(
MMETETT:“ GI: :?) Tlxe¥)=0 i X +¥j@+x) E;):j

EF=0 =7 K=~
: ; Kp=—C

2 3 e ==l a
21240 =D KeE=Tyr jAtE={=2 Xy o~



1 |
1 3 9
1

1. Se considerd determinantul D{a) = ,unde @ ests numér real.

l 2 a
Sp | @) Si se calculeze determinantul D(9).

Sp | b) 5ii se rezolve in mulfimea numerelor reale ecuatia D{a)=10.
Sp

c) 5& se rezolve in mulfimea numerelor reale ecuafia D{]-']I=IJ-

2. Se consideri mulfimea M =[k;+=)cR, ke R ﬂﬂpﬂ'ﬂﬁl.ﬂ'_r=.l}'—ﬂ#+_ﬂ+i.'!+k.
oricare ar fi x, ye R .

5p | a) 58 se determine ke R astfel inct 2+3 =12,

S5p | b)Pentru k=2 sd se rezolve In M ecuatia x*x=6.

Sp ¢) 5i sc demonstreze o pentru orice x, ye M , rezultd cd 1+ yva M.

) o) )[ﬁ).ﬂlj ;;; }:-.E%Ef‘j?f?-fr—fi'cff:gﬁ
4 &4

|
i 4 { o
6] da) = /4{ 3 g /:-:é‘-ig*'f*ﬂ'j mrast =
i a a® = _'.?_g?'.__rfi G -:_i(fﬂ;i'é’ﬁ.f‘y

af-4e+3=0 {42
ﬂ-;,éﬁ--ﬂ:%'; B B <¢Ez

d
'1.] b{";}‘}‘:ﬂ =
ig*:g =3 X =4,
i
@ 2) 243= ﬂr?:—ﬁc{é:ra)-e&z-f&:EF-a“é+&E+£:kE—FH§fé
1+3% 4 | &3—4&1‘6:2’;’ /ﬁl-"{rd.’fc+§=ﬂ; @”2)2:D=}-&:E
g s = X EE
b)) pegexx-A{fex) £ L K5 ¥ F L= L
.-{1'_{4: x+E=6" X(I~‘i)=c} =2 .T Ky =0 %%2;"‘“‘}; A Coting

K=5 ,agﬁ.uf:ﬂe
= Kzfh => X-tezo S . ”i "
<) -l’.‘J’ElP‘T ?‘2'3';::&:;5-&;5 (x )(’T fno ==
=> X #Ju:-itﬁ&Eea;_::aﬁ;?-—i(x+;f;’+£‘£}ﬂ{+£=;~,
- &L =3 X:F(?v Eié,f-mj <>

. ﬁ(x '%&21‘&%’: .
= XY ty) —r_::-,r:ﬁ-;?f.—‘a"“""; bﬁl,?i’—-‘\‘]
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. | SUBIECTUL 11 {30p)

l.&:umﬁiﬂl:!man'im;!:[: ':}Em;{m.s:nm A"mA-A-. 4,
e woow

Sp | a) S#se calculeze 4%+ A4,

"
b) $ﬂindc&d"=[sﬂ ';]pmnumm ne M, n>2, 58 se rezolve ecuafia det(4")=2.5" -125.

¢) Sa se determine transpusa matricei B= A+ A% +..+ 4™,

2. Se consider polinomul f = X* +mX? +n, unde m,ne K. Radicinile polinomului sunt x, ,x;,x; .5, .
a) 54 ge determine m,ne& K, stiind cd polinomul § admite ridicinile x =0 §i x, =1,
b) 54 se determine me R astfel incit raddcinile polinomului si verifice relatia x7 + % x5 +x3 =2,
c) Pentru m =1 §i n=1 sl se descompund polinomul | in produs de factori ireductibili in R [ X].

‘ol o grilagy 250
@ a | .41‘_- 44 = o j)(:} AJ:(,Q A,r)ﬁ'({? 4)
2 .2.5- s 5 o 20 ﬂ)
ﬁ'-i'ﬁ-:(ﬂ ¥ )f o 4}2— o 2

$ 44 4 3

g A . ™
e 5 0 L ~M_ 2,8 L 425 =>5=421=>
= - =0
b) det#= |5 7]=5", < il
i it fovs ™D G
o) skt N O, e Su
; - 52009 ole 2003 ol
o il 4 ¥, e _—of o
5( 51 ) = “ )
el S 2009 2 2009
AL =0
| =) &, = = ok
@ olfZ;  fieminzo < =t

_ o=
L o sl Y P

K, =
-H.;_.Kl + i{gfﬁ ¥ K,-..-’I.'E f'{t’f} FEE’{’& +,;' 5' -

o7 plartex E-Fi( EA N e AN 0
(eenen <a)20) KitpiogH e litnh 1 Y,
u“_‘fm‘_

x‘l{rx?ﬁt ekt e c2mn 0 Q= = oo
i 2 3 q'q a Z x:‘-’f)?— l—@i‘—,{—x/{ﬂ{ij{.{jh
¢)i:r&+il+,-f:£+2x-f1+-{:( i >
2 2
= et ) (X +X )
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. | SUBIECTUL II (30p)

L‘S:muidc.ﬂnutrtmlej:[l 2],3:[_"’2 "12]35:2:[; ]]Inﬁ{zﬁk}

Sp | &) 5ase verificecld AR =84,

Sp | b)Sasecalculere A*+ 8% unde A*=A-A5i B*=5.-5.

Sp| c)SEsearatech C'=5*.1, unde C= A+ 8 5iCl=C.C.C.C.

2. Se considerl polineamele cu coeficienti rafionali f = ¥4 +aX? +bX7 -5X 46 5i g=X 4+ X -2,
Sp | @) Sd se determine a,be  astfel incit polinomul f si fie divizibil cu polinomul g.

5p | b)Penatru a=-3 i b=1 s se descompund polinomul f in produs de factori ireductibili in Q{X].

5p | ) Sa s rezolve in muljimea numerelor reale ecuagia 3 -3 43" —546-377 =0,

@ <) ‘M’H(’i ‘? (1 4 p A,k “ A eran=ns=
b ( 4 '?. 4-4 &€ ey

T-2+2 9+

2 ) 5~ Lo i
¢) ﬁ:ma,:( J }/;‘; 4;;5 {G m),&&
e o § 4T ¥y 8- ) - '”{}_55
CE (11)(24 o L ( )
,q-+.r5 - SA+5B =5 (A+A)= ﬁ[(;_ ..:t)f-( }] o > -E

: “_ Lt
¢) C=Ath= ﬂ:i; ¢ .,@J_;J i L,
- 3 =5k =0
O arb—Exe6] XK 2 frf 2
@ « o ¢ d

Y 2l --.'ad")}f.t"{a {;3){- L2t =0 =>
/' anPe( &) s Bt

~ax -~ @x +2a => §-of=0 L__;.,g =3

/s {5_?I)£E_(;'},jg+2czf§ {jgigiﬂ b =47
&) L= £ R 3 2 f{&_f{_.f..
L3 (x-3)(xex-2) = A0 - digd
,:[x—af)(,g.__c)(xﬂrﬁtgj il 4.4 2B

? :(x-;g{..x:"-uenz)
S ol T ﬁﬁmﬁ:
wotau 3°=T >0 oy ati,d'affffﬂzu
srat iy U ) () (Kt 42) =

mcmunm'rmmwmrmi - Proba D, MT2, programa M2 ( adain Er)

£t -3=0=>423 =52"=3=7 ;=1 2

AR SRR S LR W { =
2 g -‘(E_:.EJ

E¥AF220; Q=4-§=-3<0 =24, ER



ﬂ'll.'-l-_j.r-l-;:i“z_a

1. Se consideril sisternul Sx—2y+z=-2 ,unde m este un parametru real.
(m+lx+2y+3z=-2

i 1 1
Sp a) 54 se determine me R, stiind cll | 5 =2 1|==I12.
M4 2
Sp |  b) 54 se determine m e R astfel incit sistemul 53 admit3 solutia (1,2,-3).
Sp ¢) Pentru m = -1 sf se reznlve sistemul de ecuafii.
2. Se consider polinomul f = X* =9X* = ¥ +9 care are radacinile x.x;, 5, € K.
Sp a) 53 se determine citul i restul imparfinii polinomului £ la ¥° -1.
5P | b)Siseverificect x5 +x3+x =004 +xf +x)-18,
Sp ) 5 se repolve in muljimea nomerelor reale ecuatia J(3°)=0.

@ a) -6m tiued ct0+lwel —Re - A5 =—4%

_.::.l'i-ir(. _i_ e _}..-j_..u,'_——-afﬂ .——r}ﬂ'[-l- Ea
_-..E-'E"I-fz"_:l- d_'._ ‘_'1;_ ;j Wogr 3 7 "'E--fi_.:'g
5%~ 1:,+Z"'-2 = ; ; . >
= rn sl £ 1=
,m';:i _i j/fjﬂﬂ-id?—ﬁrf‘riﬂ Jif KT pxnE A3 et
% 2.0 - % = (2 =% :d;'
~{ VL /f--e_d_,._._II = :_{,
ﬂ&‘i s -2 -2 = —A§ ijjii‘f:y =
o - -'3
e > Qs S
ot — W T
‘% L - - o il
K=t T R T Ly T
=4 "= e > 7
&’ﬂ;,} bt ih=G- T Mzt
- —X =5
@ a) 4 =15(x-9) ~(x- 5?/] = (x-3)u*=Y => T =0
‘ﬁ'} ,Il‘r{'ft_-l"fa:—-‘_g__ = ( -f}t' +,.( f—{f’.{‘( ;({fgf-fxﬁf‘-"l'ﬂ"
XiXetXKgt Ko Ky=F =1 Xt Lex2=gi+2= 83
’ff‘(ixj,:- d-—:-'ﬂ -I-..[ *E’I;raf‘f?'-eﬂ
5 ,-'(1 "?.{L --f +£9=0 ?
,(3-'?:‘ Kyt P =0 J J
' P e TP AT R T T
] mumrmmmmﬁ-mmugmwmﬁ ) ?i'{; Ly ( 't
< {"5‘}-:{.] , . =uJ
el ol KL 4K = 9 — (¢
1%.9)(3'%41) zo (dhiv af Ka+Ks I, K )

E}{—;ﬁ':}x;‘:i { t_:"_;_

Ehsz =2 X, =0 K2 =0



. | SUBIECTUL I {(30p)
l.Inrq:r,mJ cartezian xCy se considerd punciele C{0,0) gi A, (s, 2n+1), ne K.

i) 58 s determine couatia dreptei 4, 4;.
b) 54 se calculeze aria triunghivlui 04,4,
) 58 sc arate cli toate punciele A {(n,2a+1), ne N sunt coliniare.

a 0 a
0 0 0)asR}.
a O a

Sp &) 54 se verifice dacd A(a)- A(b)= A{2ab), oricare ar fi numerele reale a §i b.

L]

2. Be considerd mulfimea H={.ﬂn}=

sp b 53 sc amate cf A[é} este element newtru fajd de operatia de iInmulfire a matricelor pe M.
Sp | «c) 54 se determine simetricul elementului A{l)e M in raport cu operatia de inmulfire a matricelor pe

muljimea A, » A
4 § j:{}’; Afﬁizhﬂyﬁlﬂ‘

{ Aale:3); Ae(2)5)  Afal y
A) a) 43, ¢ 84 gl
Aalty ! ~11+tr~rf—_c:l “—*‘)j Aoty ix'_:r+f:,£:
4 e Spln A1
)"}lﬂ”’h!h—*imf &'—(4‘3 *’liﬂa -
7§
=k ol s
4 'ifi ”"‘i

Ak AL
e ‘ ﬂ;ﬂ (&JQ/HLV

) Auclnjhutt) | A, (wa;20tt) ]

s jf:,; j’ = M -.tim}f,ff,f-imffm ._W Y;,__
3 2 +4 A “imﬁ-m—ﬂ.mu—m.—_c} =’ o
r J > frevuclede ﬁmft’iury'?%f‘n:jﬁm&mﬁg
s 4o & 9ad 0 20k :
@ al Ale) nHIrJ’: Eh 0 0 ) g o {JJ: ; o & :ﬁ'@“@f
o« oa/\bod ) Gt 0 2k )paper

M Ala) A(%) :ﬁ(_ﬂ&g}: M) | (o) 4l4) =A%) ()
A4 o) =424 @) =] _pa), VhE)eM

<) 4t 4= A(4) : y
f’?‘f’i“;f’.{):.g’}r[é) -"> ﬂ.{’:i—_ =}j{=é
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« | SUBIECTUL I {30p)

L. Se considerd multimea G = 1 [ﬂ'""‘!|I = ]l abel, az:l}-
=h  a=b
; : 1 0 00 : i

a) 54 se verifice dacli matricele I, = [ ]ﬁmﬂ;:[ ]l]:tﬂ'];lll]]l.lﬂ;lmuG.
a+h b
-5 G-
Sp ¢} 58 se demonstrere cd inversa oricfirei matrice din ¢ este ol 0 mairice din .
2. Se consider polinomul cu coeficienti rafionali = X" +a¥® —5X +14 gisuma §, =5 +xJ 4 17,
ne N, unde x;,x;,x; sunt diddcinile polinomului f.

&) 54 se determine numdnl rafional o astfel incdt polinomul f 58 admitd ridécina x = -2

b) Pentru a=—4 i se rezolve ecuafia F{x)=0.

¢) Pentro o = -4 s se demonstreze egalitatea 5, + 42 =45, +55,.

::l-r—b J A</ 1:_4;,:_:,]_—‘5{5“_
© ) L (ﬂ A.’){ }{ﬁ':u - 16
1 -
O ¢ ¥ =D ﬂ,:ﬂ#,f:-—? 'I:-’Iz k :
0, L(‘} ;) e e . &.? HC;H—& 4
H M= ; E)E%(E); al +48 '_'(Afi& eedt’™

)

b) 55 se determine matricea EE_M,{Z}MHM[ J=d1+bﬂ , oricare a, be L.

)

SR A .E"{:é‘ X={ Iy,
gt ety )
I i
’6 :'6‘ gd—‘:—'—g“ i: y
a+{t=a-t 26'1?:—43 =1 }&_J
¢) olet 4 = @AE)(&. 6) +6°< 1;634--%_“5 &F:—f%ﬁ_?ﬂ,* -
= jfa- = 4 . — =
% Li;” ;_i_ K 5((} :.Hﬂ)" o glé{iﬁf
_ fatr-€) & e i pling ,;f"f@ G?. FAEEG
Sl i) 2 o2-0l) A e
@ GI-"",I jf{_:g,,]-_—,u =5 ~-¥+¢a -{-—Iﬂ--f'd"';‘:-'ﬂf e =~ ey
5) X —'r[.::z-rfr',f-rf«”"; e, == {'G\‘fui 11)

T o
l'h ,&E r{d __)("-" E;—_ ¥ —GK ¥ ;L‘:EEUE
SR - Kt - ) e
4 =3 =) ade Bt A f :_?:_:F' Xa =3+Uz
T el z @ 2 :35—.25 e B
. Kaa = ez2v2 :3iﬁ
mauumrmunmnci-mnn.mmuz <

)2) ~Gxi-SK AAEzO

-2

Xy ~q rr =S it =0
e Than Y it

X, +4, H:j ‘rfh{-'fz-f-ia) 5(*’*’#*51* )‘HE 3 :
(& )sesl S5 thzee;  Sath2=45.75S,
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SUBIECTUL II (30p)

L
1. in reperul cartezian xOy se considers punctele 4 ,,[Iogz [%} , log, 9“] si B,(-n,2n) , ne N,

5p a) Si se determine ecuatia dreptei care trece prin punctele B, si B ,.

5P | b)Siscaratecs A, =B, , oricare ar fi ne N".

S ¢} S se demonstreze ci pentru orice ne N, punctul 4, apartine dreptei 4,4, .

2. in multimea R[X] se considers polinoamele f=X*+ X  + X2+ X +15i g=X* - X -1.

Sp a) S se determine citul $i restul impdrtirii polinomului f la polinomul g .

5P |  b)Sase arate ci dach y este ridéicin a polinomului g , atunei y° =2y +1.

Sp ) 54 se demonstreze ci dacd ) este ridiicind a polinomului g, atunci f(y) nu este numar rational.

, X 1
@ a) 1> (-4;2) | Bal%4) Bl f 4] =0
-1 49 4

'D

‘ A o, ¢ SHET
g Ryt Ey —-‘uﬁ-ﬁf “‘2"‘_:7 (I{} '

W “ loo 25 /59 9" ﬂ; ¥l
4 Gf( 4)% av; u-'/}’L)

A (-0 20) = B - ‘“‘J

& . ./-Lm ("’“‘ QHR’)
U e s
-4 2 /f
-2 & A
o u A
< {‘r e v+ )Cz'-*.{'-?" z
@ o (ePeorn Lot

-—x{ﬁ’?’ i Wbty

i

O 2 XA

H2x3’+2x tiy

/1 'ng'f“!f

/RS o gy eyt =(yeley =2yt
-Efjjga—?g:f/fzjyj‘?y

c ( 1) ( fzfﬁ)f?‘?"er |
/ ’ﬂg‘rjj{,{ ;rfj Jur = ﬂ"_'}ii é&i =" ¥J+_S %& s, 5

t e+ g=2 A‘méﬁm*‘ﬂzj

L
:—(7'?“' EM% o bl,.-u(-l'ﬂ\'flﬁf

Fi = ?J{L{'.‘iﬁ

= &‘
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SUBIECTUL II (30p)

5p a) 54 se scrie ecuatia dreptei determinate de punctele 4; si 4, .
Sp b) 5 se caleuleze aria triunghiului QA4 .

1. In reperul cartezian xO se considerd punctele 0(0,0) §i 4,(n+2,3n—2) , ne N.

5p ¢) 53 se demonstreze ¢fi pentru orice ne M, n23, punctele 4, 4, §i A, sunt coliniare.

5p | &) Sise calculeze f(0)+ f(1).

Sp b) 54 se rezolve in multimea Zs ecuatia f(x)= 0.
5p ¢) S se determine ciitul impértirii polinomului 7 la polinomul g.

O o)ty (37} Aalisd)

fryfg ! J3 A A
@ 4 4

&) Mol2;-2) ; 3y

_ o o A
J..{] O Ao s . 124{ o lﬂg F.jd ,{f

) | » 4 A4
4 4 4

2. Se considers polinoamele £ =3X° +3X° +3¥ +de Z,[X] si g =23¥° +3x? 31 3¥ 1 3e B ¥].

- i o4 X+ G442 -4 -94-3y =0
§ 4 e Al
z4~_,.4if '3‘{*{7 '

fryfys 3X-g=4=0

=42+ =&

L/g:.{xm?uﬁ-z: ﬁ =

o bA_ ﬁa&ﬂum FM;‘S(RW
m+2 -2 4 =y ’4‘! Aoy i
A
- Ay, 2 A 2.3, =2
@ ) -%E[SJ'*T?H}:%F?HHH 4. 8. Mt
A o ok ot A ,‘&Z,:{oiﬁfﬁ;‘r
0 3edieded=d b el qe3 a8
: . peth R e 1) B2k R
‘](CJ}:?:!?(;{ ;{(.-{/-:3-’.,—"@) (2) - {__._ .fl_
J .
(el ws Ko i’“‘:’f’? s Ls
i F =g L Xo=§ -
AL A A A
A A A A& & B , 7 o4 S B 4
' SLr-f’}&/\-&gx%fr _i_’(_fjiﬂ—-%ﬁ XN 1 5 2
T A 2\
A O e Vel R
: , A A
/%"x"ff%ﬁxzf—'%x%? 2:,{?"%&,( -
3 1333 Bx2+3x %

rrErIT
x‘%-e 2 +ix 4
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, | SUBIECTUL 11 {30p)

1
1

003

fXN)=m X -3X+1;,unde X2=X-X.

Sp | &) S se calculeze detil; +2).

Sp | b) 58 se demonstreze el (A=t + B

sp| ¢ Sasearstwed (f(A)) =y +38+38%, unde (£(A)) = 7(4)- £(4)- ().

2. Pe multimea numerelor intregi se definesc legile de compozifie 1+ y=x+y-3 §i rey=(x-3(y-3)+3.

Sp | @) 54 se rezolve in muljimea numerelor intregi ccuatia Tor=x*x.

Sp b) 54 se determine numdrul intreg @ care are proprietatea cil x-a =3, oricare ar fi numéirul intreg x.

xo(p+lp=4

(x-y)e1=8"

Do) Lt e4) - } [ > [

1
1. Se consider matricele d=[ﬂ 3

yunde x,ye X .

S5p| ) St se rezolve sistemul de ecuntii {

; : 0 i o T
wimae(333)(22 :z;a)
; ' o I+3§Hc’-
224, w
(W)

@ o x+§§f3~*(x~3)(x~3)f3 2x-3= x;anm

&"*E‘_
i Vi = B =35=
L Prp ST ﬂ} 4 - 6¢—6o=¢% < ,:

(1'3)(‘“'3#3:3; VxeZ | fJ{—?-)(d, 3),0 ¥xEZ => ae-.a.wﬂl-i’
&%]3{5

r:) f(ﬂ-;;ﬂﬂ:fr = ’Er.j’f‘z /_Eﬂﬁzyﬂw-g %3“3“9——-;; r 2

.a_:-y ~3J(1-3) 43 =5 e
== }J}-i' ij :EE ijai =4 "

7 =2

c
Q
d

2

B =
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¢ | SUBIECTUL II (30p)

1. Se considers mulfimea G-{{;& :J| abe kL, a -3 =|}1:.M (&),

00
8) SA se verifice ci rz=(:] ':}EG §i c},n[ﬂ u]‘ G.

2p
25 | h) 54 se arate i pentru orice doull matrice 4,B€ G are loc egalitatea 4 - B=8- 4.
Sp ¢) S8 se demonstreze cfi inversa oricirei matrice din G apartine mulfimii G.

2. Se considerti polinomul § =mX* +11X* +7X +m, feR[X].

Sp | &) Sase determine me R astfel incat polinomul [ <& fe divizibil cu polisoial g =4 -1,
5P| b) Siise determine me Q astfel incit f(v2}e Q.

Sp €) Pentru m = —Qmmu}cdmmp!mabﬂrrkl:mﬂﬂrpolmm

wd” b= ﬁl 3!1? -i'r jCG

0" a-36=o 4’ =2 D G
sy GG f: ai'fg-G at f&L{ e b3l
EF/”‘L 3‘5““)6 s '
&CHﬁJ L s Lj A= 54,
}-:‘:.-:(3‘6 a_) ) [adebe) 8 ¢36d =2 ABEG,
c ol } (cfiéd Lfﬂ"if !
S Y R ANy
c) AEG Mﬁ:ﬁ}-f,@:i_ﬁﬂ:? JA = A

L A= -5-):(—:1 '5*), a3 (-8)=a%3654 =
" Al B ¥ 3(-¢) a // _s A les

‘L} “"r{f s f‘” S m{rH-r;t{-,mHﬂ Q=48 | )

&) {07) = ﬂmu"+.f;£,+w"rm {£m+yd"+mf£i
{(z) e @ => Aamtf=o --?rw.——%

o) m=-3] f:—?xaf-,fh:f:,_ix.-
E;+}{L+K5:f£-_: y (x‘ -FIL-H%)
Cikg t KKyt KKy = 5 ‘:,?’ X, fibtngz({fxt+a{‘fg rﬁl@):
KiKeryz @ =-F z—¢ - fel
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« | SUBIECTUL II (30p)

1. In reperul cartezian x( se considerd punctele 4(7,4), B(a,a) §i C(3,~2) unde ae R.

Sp | a) Pentru a = 0 s se calculeze aria triunghiulii ABC .

Sp | b)Pentra g =-2 s se determine ecuatia dreptei care trece prin punctele £ §i C.

Sp ¢) 54 se determine a& K , astfel incit puncicle B, C5i M(x,=2) sunt coliniare, pentru orice xe K .

2. Se considerd polinomul fe R[X], F=X"+aX? +(a+3)X* +6X -4 care are riddcinile Xy, X5, 05,1y,
Sp a) 58 se determine g R astfel incit x +xp +xy + 5y =3,

5p | b)Sisedetermine a€ R astfel incét polinomul si fie divizibil cu X — 2 .
Sp | ) Pentru o =-3 58 s¢ descompund polinomul f in produs de facton ireductibili in R[X].

D a) #z4),; Bloe) Cl3-2) A edla

A Tk — A3
£ = ;_ ;( A ) = A2 +49=26 ; ‘“{m-ﬁﬁ 2 26
g —A o < Z y
- . =0
&/ B{”E‘;di)_}r (‘:(3; _g) oL J..é -_—1 j

pe T =2 *'57 £5 6 +2x+€‘y :.cj)‘ A 5::,-%;@:&1;.5121“3*5:::
AN !-c:r'" FLeR - _ 74 +@X—€ HL(-PJ%Q -3a<=d
S &<

3 -2 A
A i(ifﬂra(&,+_2_,)|;§l—_.-}@.-I-E,,){,{rjlj:ﬁf Fxea
a +l-o=2 4d -2
& a) x_{{-xfﬁ?if—j ;1} i
Kqthat¥s EJ:j- =y 4 +2aVZ -,.(aﬂ)-z-ré&i—a; zo
e xﬁﬁh{ :?1{{ s i . Uz +4] =~ E(ﬁf.{)/.’dﬁh{)
JaUz4la the6e6V2-€=0, La(VZ +4) =
a=-5%_
¢ 4= x‘f,.B.::'-’-'fG{—&; K =V2 =3 K, =Uz :,;,Q(_ﬁ_J(HE; -

2 G s g
=L£=2/f X“2x t6L-%
/:f T +2xt lnE-—?»x +2

¢/

—_—— P 2_
/=31 242 x F6k—G g =X — 2K +2
_37,,&_—%—— x*-3g+2=0
ﬂ"!-q__#‘? Z_‘l:ﬁ}_a:‘{
v Ky = BEL =1
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r=2jsir==]

1. Se considerfl sistermul de ecuajii {2x+ v+ r=d4 | unde me K.
mr=y+dr=1

Sp | =) Si se determine me R astfel incit (2,1,~1) =i fie o solutie sistemului.
1 =273
Sp h}SﬁmmnﬂumuﬁlL’i 1 l|=m’-3m,miuss.
-1
Sp ¢) Pentru m = -5 &3 ge rezolve sistemul de ecuagii,
2. Se considerdi polinomul f =X —(m+ X7 -3X +3, feQ[X]
Sp | a) 88 = determine me (0 astfiel incdt suma rddcinilor polinomului f <8 fie egali cu 1.
T 81 U1 L0 Ateniis moe 2 astfol inelit polinomal f <8 admita ridicing x, =3 .
P! o) Penion m=0 55 se descompund polinomul f in factori ireductibili in Q[X].

@) o) Aasd-b=ti=7 Lik =6 => Awi=3

A

: e > =
bl (4 o] g b ey 465 ~Suaress
- d o
— - ;E.ﬂm—f-.f_.-{}

_.fii:‘i? o _m‘:-fj_"
an 4400267 M@=\ K age 3

{-23 )
e ®, 0T o /.—, —S5(~5/¢tdS =40#0
. -y -4 4 .
S oy Y T2 il
be =y 4 *fJﬂ“"i
i =4 N
L JC A5 6160 —{+26 ={%0
Pry=lg . gt |°
‘:r 4 : A Ao
4 s - i e = 19 v =3
Dpsig A Y :Jf‘rﬂd-fé ; 514}3:3?3':-%&:4 Lo
5 B A A b ;?:A ! )

4
s ’ = - 8
@ a) x;+xg+:3:—£—:-&«uﬂf Ak H{=A=7 Mt

o et =B -S43 =0=> ML= O
¢) ip-fd?')-sﬂj 3 '-(MHI-E—H@:?‘E:GJ oA
¢) oy L= La"-2EET X (x~4) ~ 3(x~4) =(x~1) (=3 =
=0 ~
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¢ | SUBIECTUL IT {30p)
a+y+r=1

1. Se considerd sistemul de ecuatii |I+1y+mr=l gi matricea A{a)=
x+¢y+az:=]

Pl |
1 2 =&
1 4

Sp | =) 54 se calculeze det(A(4)).

Sp b) 58 se determine ac & pentru care matricea A(a) este inversabild.

Sp c) Pentru ae R'{1,2} si sc rezolve sistemul.

2. Fie polinomul f = X" +aX’ -aX -4, fe R[X].
a) 54 se determine a& R astfel incdt x + x; +xy =-2 ,unde =z, x;, x; sunt ridicinile reale ale
polinomului f .

Sp b) 5i sc determine g R astfel incit polinomul f sd fie divizibil cu polinomul rt-z2.

Sp ) Si se determine g & pentru care polinomul  are o riddcind rafionali pozitiva.

| ‘ {44 : Lyt 46 =6
@CL} f?f’fr,’:(:;i) afe,f!‘#ffd):/{a{r }:jiﬁ.ﬁ 2~k

)

¥ Ala) canvtmedda => oed-(n(a)) #0

Z_ LB 2
M_@'{n}): i {2.: /:."{Q.E+af—4-—£—-§.«:€ @r= & -3a+f
- (a-A)fa-2) #0 _>aeR\{{ 2}

P g
L
! b Zatld
% &:d{‘rgﬁﬂ{}— {la | ¢ 6T
L rlatd & ™ J 3
A I[ 5?-& i o 3
i s W
’f A ’r ; e ,ﬂx_ &"',_?}Qi"’.f. :-ffgjé?-;ﬂf&"zl—ﬂ
"ﬂ'zi{f 2o fom, FESTE el 4
{4 MY, .

@ o) ;{l-ﬂibffa_"..i et )
X 4K, tKa= = ]f'fsfi e :-?ffﬁf':-f{_@:ﬂ
b xaff = KR "?‘Hff—mw
25 +24 - alZ -*/6/: -2+ QA:; ayz—
~2avz_=-40z | :{F-’M'L) =>a=2.
; ) ) : : WE = “t-d ety
f.‘} ot j,' haddeim J‘me ﬁdhﬁ»ﬂ: olovizetd A %’,{;-‘L‘ }
Keed § L] = lta-a—-4=-3¢0
Ko=) {lz)= ¥ tia -2 -1 = L@ 4 leH=0=>a==4
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phie == =2 & feadd .



¢ | SUBIECTUL II (30p)

]
I.hmm&&:{g E].h:u' ?];ij [ﬂ ]} unde a,be E. Senoteazd A*=A-A.

5p I}Sﬂﬂacﬂlﬂdmjz_

5p | 1) Si se verificech A* =af, +hd.

Sp | o) Stiindcl Xe Af(Z) §i AX = XA, sl se arate X existh m.ve £ astfel Inclt X =m/; +nd.
2. Se considert polinomul f = X*+aX? - X =1, unde ae Z.

S | &) 58 sc determine a mmdc-lxﬂmrldmﬂlmimumu]ui I

Sp | b)Pentru a =1 sl se determine :Adicinile roolc o2 polinemulni

Sp c) 58 se demonstreze ci f [ x )t (), arcare ar fi xF-.;u

1
& ) ﬁtﬁ(m&)(ii) Gﬁ feﬂr 2y g e |
&) a.f Y = .fL)+ aé 3, {f‘,ﬁf@)_

c/ ¥ = '*';{){‘,_ﬂz(})
I:(&&){iﬁ ) (ﬂﬂﬂ. ﬂj*gf)
TR 9 CHIE Sl o

e W "
A =XA => %_:g&_;,{ =7 r;}té
ﬂ — R
G+ U= gvﬂ_ﬂ A&'E

ay +6¥= s
AY# 2 (a (Jrila
r th i 3) o iji) Ekffﬁ

= Kdat TG0
L'L' _-f(” o => Ata-4-1=0 =2 a~= - 4
'E'“/ £- X (B x—t= x3cte) - (x44) '(xﬂ}(x ﬂy é{f—y(’xﬂ(xﬂﬁ/
X‘t{""ﬂ =2 Xy=—A ,{f_;{
A =0 =)= A . —_
iil-}-! 0 => Adrtssa<d0=7Kg o édﬁ’, = 144
{') -ﬂfi{{x] decd -{_E"* e —f =P A
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. | SUBIECTUL Il (30p)

R EWE R

Sp| u)S4secalculeze 4%, unde 4% = 4. 4.
Sp | b)Saseverificecd AB-218=0;.
sp c) 84 se arate o dacd X e A4 (K) 5i A-X-B=0,, atunci suma elementelor matricei X' este

egald cu 2ero.
2, Se considerd polinoamele f,ge Z,[X], F=X% +1si g=X+1 si mulfimea

.|"1"={::+1a.t’+|:i'{1 Iﬂ.b,cE Z.;} .
a) 54 se verificecl g’ = 1.

Sp
5p | b) 54 se determine citul §i restul impdirtinii polinomului [+ g la polinomul f .
Sp | c) S8 sc determine numdrul elementelor mulfimii H .

x 4 A i o i 2)— A
A =) ‘41:’&; J)(HAJ (i 2 /= ° 2
: 2 2 -2 ). 2mz ( )
£) ﬁ@:{jj){j _j)‘{ -a)A

- f 4 ,
) Tﬁgz . gf-f o )(i G Pl ?jr’r:‘i)

¥ :(-Hr)(f rfJ (’”’M:ﬁv ifi‘; ¢

(frv‘)"ﬁz/hﬂ RATA — A iy el

s 4V =0

(.{__:'IL;' 2 _{{44}*‘&1"—9 3
A = K+t
@ /]é fx+xf+i4-af+i i ﬁf"f?’;'fﬂp{iﬂ’) E Zf”%“'ﬁ"f
b4 74 -
<) F-”{&fi:{+¢i iqﬁc{‘z }
- A -1 L
4 A g,g'-{g?,f} - & DI'{}
acid iy, b E&' it bt el & =
M . H : .r' e &
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¢ | SUBIECTUL IT (30p)

10 1 -1}
L. Se consideri multimea M ={aly +bV |a,be R}, unde I, =[u J 5i F=[] IJ'
Sp | &) Sdseverificecd [ye M .
Sp | b)) 54 s arate o doch Ae M gi A este matrice inversabill, atanc a v 0,
Ep ) Stiind ciil 4, Be M , 58 seamte cd 46c &

& mulfines numerelor reale se considerd legea de compozitie x* p=xy—5(x+y)+30
e | u) % se demonstreze o .':""_1-"={.'|.'—f”f|-'—5}+5.ﬂl'iﬂl!’ll‘ﬁ ryvelR.

Sn | B S4 se determine elementul nentru al leeii de conusitic 3

& | e} Stund ol lagea de compozife | *© esfe Aa0cialva, b e rezolve in Dnil{imes nimmeielon ieae

EYTT T =
[T

s {-“5')f4i +G*VEH§,,£'¢1 fmffr—d 0 6
L"’( &GJ ﬁ-— - i} -_5‘-
{) pemms s sttt r=\g a}t(g.~8/ "\t *

ﬂ»wum&/&d—ﬂ_ —olebhto=>(ath)(a-)eL %0 =2
=3l b5 %0 =2 @£ =ra£0
c)ﬂ-rﬁe!‘d A= auj_?_H.’I/ Bee L tdV ] a8 c,der )
A= Cfa_.E ce) (e L, ~wfff’/ a;f +adlbtbered v
;:,:_,cif t(adtbe)y+4dlV
vi=vve (L) 8)=
t = ac Ly + (adtbe)ly =>ABENM
@ a) Qc_;){'}rb_r)#r X\ =SK- fy+2¢ﬁg‘— A= Sx+y) 430 =

=X I—&" ..-'( g =y
=iy ¥ Fx,y a2
O gAY g e

@..5)(ee.s“.ﬂ —Q =>» €-6=0=7F<= é
¢/ [@’#5)@{-5)-#5]{—;{ =& &-—5)455' 5](1 $)e5=K

(L 5)():‘ 5$)- (x-S)= o, (—l’ f)(:-ffﬂx+£~.i-m’) =

(JL SN xE~+4ox+24) =0 X~S=0 =>X,=§

X —mx:ﬁzqr-;r;?
A =—HL00-96 =6
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+ | SUBIECTUL II (30p)
1. In mulfimea A#(R) notlim cu A’ transpusa matricei A .

1.0
a) Sa se calculeze [, +(/,)', unde I, -[ﬂ 1].

Sp | b) Sa se demonstreze ci pentru orice de A% (R) i me & are loc relagia (md) =md’.
5p | c) S se determine matricele A€ A4 ([R) pentrucare A+ 4" =0, unde Gzn[:: 3]
2. Pe mulfimea numerelor reale se considerd legea de compozifie x*}r={x—-ﬁ}{y—ﬁ]+ﬁ,
Sp a) 58 se rezolve ecuatia xé x=x , unde xe B
S5p | b) 54 sc demonstreze cii legea de compozitie ., *™ este asociativ.
Sp c) 55 se mﬂimsalamumdmmallegjidemulpmiﬁe,f".

;t{(}#‘._‘ztz(iﬂ
@D <) (J-e.):(u '{)r%i Llfiieaz,)#t b rm.c)
' = = - Ve gud =
5‘) H—Qdar_(ﬁ)f a’i-Z({. ol A _Q" o£f | Pl 3 e
f-ﬂ.-l'.il e - : 2 t__ A G -'W.{'_") b mﬁt—-
a B) okt pE el ¢ (2a dec
{!) f#éﬁfl(@)j H_:("--G‘E) A _<{‘}= r?f)f Ath {éﬂz 2l
| Lo+ g e E:d:ﬂ_
atdtzon => (4% -a;}:(a j) . }{-ﬁ-"fc:c} =>
= E‘j:? A= j ';’)EU“ZLL(!EJ! KER
C =X CHC

* ; 2 (x-uz)=0" ((~3)(&a~Vz =0
(y i} G#ﬁ}{r_@f“ﬁ;x / xr@) (x LGJ ’ ( L) L=z

feEe0=> XW2 [ AWE=0=2 = H) 1/&1:.»6 f
) (xxy) ez _—,ﬁ'x—u’z}{'& Vz) w‘;_j:- & :Lpf-ﬁ}(y—ui) P LE] :
[ e-v3) € vz = QA Y VR)(2E) Uz ©
X« (j#2)= X [(y-vz) (2 Vz)+/z| :(x_uzﬁ y-vz)(2 —ufé‘ﬁdz—@+
+yz = (x-UZ)Y2)(2 =) +/z &
o @ @ =2 Q Fj)#%—vf*{y#&)j AR
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¢)] X#* :}(&11 bfxiﬂé{f:ﬁ‘?_. If X4 ¢z kX=X fxeR
:{,rél(;x:; X —Vz)(e—vz)+iz =X

- x -va) (e-vz] —(x-vz) =9

G*ﬁ)(g‘ﬂ_i -'JJ :,.:}hdxé.ﬁ - e =iz 'Y,



SUBIECTUL 11 (30p)

,1'+-l'.l:|.!-'|-ﬂ='l=ﬂ'

1. Se considers sistemul de ecuatii .:+by+bl:=-&,lll!sd= a,byce R, sunt distincte doud clite doud.
T+oy+cI=c

Sp | =) 53 se rezolve sistermul pentru =0, b=1§i c=2.

Sp | b) Sase verifice ci det (A)=({a-b){b-c){c—a),unde 4 este matricen asociath sistemului.

5p c) 88 se demonstreze ¢ soluia sistermuludi nu depinde de mumerele reale o, b 5i c.

2. Pe mulfimen numerelor reale se defineste legea de compozifie x * y=x+ v+ m , unde m este numir real.

Sp &) 53 s arate ci legea de compozitie ™ este asociativi,
Sp |  b) 54 se determine m astfel incit e =—6 s fle elementul neutru al legii "=".
5p | <) S se determine m astfel incdt (3 |*( 2] em+3=342.
= X=0 K =&
(‘D‘l) %;3 it yae =1 Ry grep el
c=2 ;C-fz:l.w 4 =2 i+ o= 2 (LS
+2 St
}——4 H_
J—ezo =120 Ty & o (-ara)
4 # g & oL —
é} et (4)= ;‘;h éﬂz / -[c‘- b -4 ti'a:a_ X =9 LAY
z o e
A ot 6-a) =
iy f’“"[:mf& a) (€ eas
f-o)le) | eeal™ (g (onepe
g &' & |- 1 S oa-6)(G-c)re- 2
T
p . ik et L N R i
& Q A bl _d"; E'-d.:'f_l, = &=
{ Lo k= S0 F T : :
By = "e’hih{uclr" A 4 J f&;wﬁem&“ﬂm olopnck
i ¢ € Sarte e .ra‘_ff‘\‘_, & .

K wt |2 = (Xt o JEFE= £ ‘!'Et?m' }(ﬂfi— ,r_e—._xf{:fiﬁ-,f,
S g(#‘* ;1_51-1#7’?{21%&) Fafim} U‘ﬁ%i,jet =3

w2 B i i r..r'H,.:—-G
&) Keecerks =X e L o

; ﬂmﬂfrjmfrfrrﬂmfm-rﬁwf*““"5
) (3 2
b ~VZ=3(E => = “UZ => =02
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Sp

Sp

Sp
Sp
Sp

@ < ”H“rf”d(; f{)ﬁ

. | SUBIECTUL Il {30p)

1. Se considerd mulfimea M={Al’a.fr]=[db o

a) 58 se calouleze determinantal matricei A(1,1) .

b) S& se demonstreze ch dacl A, 8€ M, amei A+ Be M.

<) 54 se arate cii det(/; — A(0,4)) 20, oricare ar fi be R .
2. Se considers inehul de polinoame Z,[X].

; ]| u.beﬂi} si matricea r,=[] “]_

01

a) Pentru ge Z,[ X}, g-[fi-i)z[fﬁ:’,ﬁuu]mieu g[ﬁ}.

b) Daca feZ,[X], f=X"+2¥, shsearatecd f(x)=0,oricare arfi xe Z;.
<) 58 s detenmine toate polinoamele A Z4].X ] , care au gradul egal cu 3 i pentru care

A(i)=a(i)=4(3)=0. (01 bty /__“*;/:I,

g)ﬁ.-‘?nfﬂ /?“-(3&8._, ’rﬁ:upff—ﬂf

¢)

W iz ate 4+ol
-'(&fi) @ te) 4 3 {“’U )
r..--ﬁ-fﬂ,{::;__ -‘f ":"J (gp— At

M(fr#(qﬂyr_ /é" ;5; ~f+£+ﬁ» (fwr—@/fiqéﬂﬁ"é?gg

@ 2| 2 '—'{*’i‘q'ﬁ"ﬂf 5?{0/’ (0¢7) *{ﬂﬁj )

¢) A=ax *elxexrd; a+d

1
4 (.-:JJ—'.::{’ 4 (if=a f—ﬁf{'m{ A(1)= .:z,+,f.’r+2c+c>f

s ] 16+
F b etes g ) ?v‘r'
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. | SUBIECTUL II {30p)

1. Se considera punctele 4, (m,n”), unde ne M.
a) 58 se determine ecuatia dreptei A4, .
b) 54 se calculeze aria triunghiului Ay, 4 .
c) 54 se arate cii pentru orice m.n, pe N, distincte doull cite doud, aria triunghiului J,.,J_.-IP esbe un
mumdr natural.

2. Se consider#i polinomul _.r"-»nl-..i':"'+4n.!'3+|:m]+7].t'1+4u¥+4.nndﬁmi E.
a) 58 se determine me B stiind cd x =1 este ridicind a polinomului [ .
b) 5& se determine m & K stiind ci suma rédacinilor polinomului f este egald cu 0.
c) Pentru m=-5 ﬂuﬂmﬂmmmlﬁnﬁmmlmmkmmj):}-ﬂ

@ HJJ' A‘a‘([};ﬂ) :’ dq_i{"r;!{) 14‘-:! Jl)ﬁg 0 f'?—aff-f -—(}r’;—ﬁ}

dA A
JE") ﬂll{i“} Uz?‘ﬁﬂhﬁ_tﬂ_ = f‘é’f

43

28 E

L L
[ M —Ad ,-"[.-l,_*"'{'u_l..

o @)y | § e
— AL |
? #FM)(nym - w) (q.{,—m;)({?%}[yﬂ/
& ﬁ“m*ﬁfi iﬁ“’& L =3"f‘*"’~‘*’*‘*) f{f—ﬂu -ﬂ/
e //w.r

” .{ | 2b]= 4| € 1y

.f:'.l ﬁ-"’k‘j Jﬂ&m"“uﬂ‘fa 7 ma{_;}}m {__;5—:{;.
o

= & **’:mf":
) a] 2)=0 =7 fz—f‘fﬂﬂ'fﬂ j?: O Lo
8 SR MM o FTIRNT S Mme=-3

¥%%a J :
[:' JE z - x{._-_‘,f (C-‘EL“@%

¢] m=-5] 1€= G x'-20 K> 32X —200¥%
. ,:' "_!, T '{ ,.l(.ﬂ
- i N -
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5p

Sp
Sp
5p

SUBIECTUL TI (30p)

1
1. Se considerf multimea M= { [ﬂ

1 21 1

a)Dacd A=(0 1 3|siB={0 1 2|,sfsecalculeze 48,
001 ¢ 0 1

b) S4 se demonstreze ci pentru oricare X,¥ e M, rezulticd X¥e M.

¢) 54 se demonstreze ci, dacd Ue Mgi FU =UFV , pentru orice F e M , atunci existi pe & astfel incit

0 p
U={0 1 0f.
001

2
2. Se considers polinomul f =(X? ~2X +1)" ~a*, unde ac R.
a) Stiind cll 2=0 si se determine solutiile ecuatiei f(x ]—

b) S& se verifice ci f—( 2X+1+a Xz-ZXJrI a

€) S se determine e B pentru care polmﬂmul S are maia rﬁdﬁmm e reale.

4 &4 {34’
@ «) /’1"4’52@43) ) (
oA ""’f

: i &, e ,f & Oy
,} X \féL/f:f X (O § {3; o ) @2_
0 ¢ A O O 4
s 4 gt Cet &y F Ef‘!g"" ‘14"1“‘33 LgFLe ¥
ol 0 A At 4, C‘/M/ tacb, {7x+{1 LEZ

A4 S , {1 & ¢
. U("’“M; u=(o A K ) V= (0 :‘) fi*)
4 O QO -
G e

U e A atwe Crptram) [ atad C e ban
vu=UV => 8 A bt ac /:(@ A brw
O

=3
o A

&M:lg‘mfyﬁ;ﬁ'&.z e (%:KM-L:—G; {/&'Z’_.. =

A O fa
=>
@ LL) 6-=0 ‘aqixﬁd)g_-o; @r..w)cf:o s U= g A O)
£ f = [{Er z;z,xﬂfﬂ GJ [C12_211'—1) -{—a,j: (13”";&1

=L ¥ 54 L
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SUBIECTUL II (30p)

1. Se considerd mulfimea M= {{z ;]

* i 1 3
abedel } si matricea A=[2 ﬁ].Semteaz;ﬁ ou X7

transpusa matricei X .
S5p| a)Sasecalculeze 4" -A.

Sp b) S& se arate cii, pentru orice matrice .fi:’z(Ifl &

; dj din M , are loc egalitatea det(X - X" )=(ad —bc)’.

5p ) 54 se arate clt, pentru orice matrice X=[; ;JE M cu dct[X~X"}=ﬂ,are loc relatia %:%-
2. Pe multimea numerelor reale, se considerd legea de compozitie definiti prin x= y=xp—x—y+2.
Sp a) Sd se arate ¢ legea “o ™ este asociativi.

5p b) Sa se arate ci, pentru oricare x, y & {1, +<o), rezultii ci xe ye (1,+20).

5p ¢) Si se determine oe £ cu proprietatea ¢ xoag=g, oricarear fi xe & .

Do) #ha=(LE)te)-Cs s ){,)

| z = -::2.@1",4:.:

£ ¥ P vl = .

&l ;('XE:(;:_;){;ED,[}: alidd €¢5€dd
' 2, 1Y) _(abted)abl+cdd) =
oot ;:',,x{h).; (c;,zfez)(ﬂ’r +.51/‘ (& 3 , “

- (aﬁ.g.z—f— st ied n z+§/g&g "f—_/sa}fﬁ'izaﬁccf#cjef‘::
;.f&p_ola%g.e_&aw B ol il @hofﬂ_‘ghﬂf/ p
N ) i —_ Og"fghﬂ R = P {lozr:.gc :}-@5 - =
¢/ et k-a)=0 =>a 4-2

@ o @ﬂ\‘()i‘é:({y——x’:ffyu&:a{jﬁf ~XE— Y b hits KRG bR
4, ol Bl e Ry 2=KE e G K L Lut ez @
Ko (pot)= Koy E-pmbed) = Ay TN THECROTA -

'“H%f}ei- E—2 'ﬁ‘{f"(/’g'&?‘tz’_? Er+»r+"r+a‘5 @

Ozm (‘@‘Iﬁ @‘}) xg})o%:.xU(yﬂé:j)f bl’f\;:fig:'G(’f}'f—“‘j
&| x e(ttoo)=>x5¢ => X~i>0 } =2 (~)(y—1) >0
?E. {, Fﬁgﬂz-}‘}r?’-{ ~Hhy 'b?*-w{?'cl F{LT‘—-X.-&?T-{}-{} {+/{ ik
=7 "L\}’_k-‘:ff'a}”( T Ka @('JLH%, b‘x,j@(,(!th)
ﬂ) KQ-X‘HQ{*Q‘:—CL#/’ X(@""L}‘ :2,({1 ﬂ_’&j;o; (X_E)(‘Q""{):E‘;b%‘i

C?d —d{=0 = ;1' (3 Fl ;i
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SUBIECTUL II (30p)
1. Fie functia f: M, (R} — M, (R) definits prin f'(4)=A4+ A, unde 4" este transpusa matricei 4.
5p a) Si se calculeze f(I,).

5p | b)Sasedemonstreze cii (A+B) =4 + B, oricare ar fi 4, Be M, (R).

5p | ) Sa s determine matricele A€ M, (R) pentru care detA =1 §i f(4)=0,, unde GZ:[E E]

2. Se considers ecuatia x' —ax’ —ax+1=0 cu solutiile X, Xy ,Xy, %, unde ac .

Sp a) Si se determine ge R astfel incdt x +x;, +x3+x, =5.

S5p b) Pentru @ =1, sé se determine solutiile reale ale ecuatiei.

Sp ¢) Si se determine valorile immgl ale lni ¢ pentru care ccuana admite cel putin o solutie numar intreg.

@ o) L(L)=L, tL,f - 2L, = L
&,x&eﬂgf&)gﬁ'— e (ff f} ﬁé(ig

s*2(g L)i #es C“‘;l; MANCCRWIKY

ﬁ-&-t fﬁ;{}-— (Q-PQ +2 s kil @{.;5/ ,4, +{5 I?lf? s ,/4{(52}

A S S PR o
o ST e ) e
g, S 0 :v'a:J:0-=?A:Q@-o)
b+e 24 | = 72 bte =0
‘c;fﬂfﬁ—:,{ )’ frz:{—;pﬂ-:iff; A= s d} Ay (
@ ‘:‘*) X, 40+ Xg€X, = g =3 =g
8] 20 B pedeo; Klx-t]-Gi-aiza; OCt)la~s] =0

-F" T —
XA (x £) ( 4( 4,‘1 A= Xy
(K 1) (JC + xh{)( ,’ CJ X -: :—_ Si 7z ,(31 e

. . - Y i M-—-
) gt o st g i o el

%}(- j A-a-ati=o0; 2a=2 = =41,
A Adtaeqdl =0 Aa=—2 =3 R=—A
%‘K'“' / o .

BACALAUREAT 2009-MATEMATICA - Proba D, MT2, programa M2




5p | a)Saseverificech B> =3B, unde B*=B- 5.
S5p| b)Sdsearatecd miy +nBe G,oricare arfi myne Z.

00 0
5p | ) Sasearatecidaci A€ G si AE=O3,1tlmciA=0;,undv303=[[} 0 ﬂ]si A2=A-4.
000

2. Se consideri polinomul f=X*-12X? 435, feR[X].

s5p| @)Sasearatec f=(X"-6) -1,
Sp b) 53 se demonstreze ¢ii polinomul f nu are ridiicini intregi.
S5p c) Sd se descompun# polinomul f* in produs de factori ireductibili in R[X].

@‘-’l) &zﬂ(.ux)(x;jj) (333) 33
—p ki 3 3 =
AL A oo 2 3 Y e U G(;T
/

6'} Ma L, 4MB = ";’Lnﬁ;’ ,ﬁ,ﬁﬁ' —| s At M
’ 0 © ar M M AL M M AT
Z a L O 4 £~ B oA cZ
&)A’?.ﬁalw)(ﬁhz% 7ol
; 4,& O
fé :J’E.'z taﬂ -2 2ak ¢-* 2 {a +2£3100(i4?
&'I‘QEE’;F ?‘{’26“" uﬂff@ A"’"‘C] 7 a,;g +{
+ —
lzfﬂ{-ﬁt Z-:ifff*“g“z oA é—?a_:«@-:..{):? /}HO?‘

@ <« KL SE T = (51 )Z/f
&) ff’(r—le «':J(JC 64) = -¥) (5 +0% ¢
¢

f"'K’ :F GJ?)({Z..
K. -",S o =7 7 _
(-x ¥){ )I \){u:' = -.-.—_,';bet‘fu- iUE

tf = (5% (x*-5) = J‘)(Kﬂ/j(){ S )(x+/5)
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SUBIECTUL II (30p)
b
§1 A= ¢l
1

1
0
0
o
5p a) Si se determine nurnerele a,bgicastfelincﬁtA+F={ﬂ 2 5]

il
1. Tn mulfimea M, (Z) se considerd matricele F=[l} 10
001

=T~

o 0 2
5p b) 54 se arate ¢ penitu e =c=0 51 b=—1 matricea A este inversa matricei F.
L2 %
5p | ) Sdserezolveecuatia F-X =4 5 6),unde XeM;(Z)
7 8 9

2. Pemultimea ® se considerd legea de compozifie x % y=2xy—x—y+1.
S5p | a)SAsearatecd x#y=xy+(l-x)(l—y),oricarear fi x,ye R.

5p b} S se arate ¢ legea de compozitie ,, # ™ este asociativi.

Sp ¢} Sé se rezolve in multimea numerelor reale ecuatia x* (1 - x) =0.

- 2 a A+é- 2% % a=3%
@ a'} ik 5 & & [TTn & 5")';-; (46=%=> =3
g © Z g o £ £ =5 »
— A { & =
'6“} ojﬂi‘ﬂ?‘-:z‘ FO0=7 5(}"’ ":.--%;—___*F“ F :(0 1 @)
=~ /4 O =4 iy { o A
¥ =g A 1O - gy f . B £ 0O =¢f F__-—’n'
© oa‘)f &:4?“’)4“(@ A’fi T
' ; o o .
'ﬂ) K=TF. (‘1 S"G):: g 4B tl 5t ¥ ‘,16 ; c
+&3 0 o4/ \*+¢79 > 8
@ a) K:(wff(d-rx)(,f—j);ij-f {_x'jﬂj’ :z,{yr,{_.}-ﬁ.—:ﬁ’k&;

g X, Y C&il
m{y} @,ej);;g:(ﬂit(} —X-—J#F{)I—?::_ 41‘?%-2,{&—2?8 f—:’t{g-iri + X+
¢ e p B QI?%—LEXJ’F-ZX%HZ?E+('+}’+% @
X'w(jr#%): XL*(zj&““‘~,}“f%.'f'ff) :ixy&_zxy_zg%f.gx, i
= 23& +UEE g = Q,t[y:-}-;?u( »-i*;%-ﬂx% 54 k2 @
ol {_'Q .-"3}, @ = ﬁi_&);{.%:_x #(}f_&/;*bleﬁ&ﬁffe
‘C) Lx(d—X) - x—(4—x) £4L =0 i ﬂx-z,‘ta——k-ﬂf%l’f;{ =0

/ |
—2xt+2x=0|: (-2)
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SUBIECTUL I (30p)
x+3p+2z=>b
1. Se considerd sistemul < x—2y+az=5,unde a,bes K.
x+y+dz=4
Sp a) 83 se calculeze determinantul matricei asociate sistemului.
Sp b) Pentru a=-1 51 b =2 s se rezolve sistemul.
5p | ) Sé se determine numdirul real b, stiind 3 (xy,)7.2¢ ) este solutie a sistemului si ca x; + y, + 2y =4.

2. Se considera polinoamele f = X2 12X +35 §i g=(X-6)"" + X —6. Polinomul g are forma
algebrici g = amu;.ffzwg +am3Xﬂm ot a X+, cu ag.a e Gaae € K.

Sp | a)Sdsecalculeze f(5)+g(5).

Sp b) 54 se arate cd numarul gy +a; +...+@agpe SSte negativ,

Sp ¢) 54 se determine restul impértirii polinomului g la polinomul £

) f § 4 |
a’) 4= 4«2 4 /:-P{-Ba.-*f"2+{r..r4’i—~ a= Ja 4= ,Q[Q_;V
A A 4
ey) a=—14=2 Q= 2(—4-¥)=—46
Z ] _
Ay =] 5 35 j,} /x;s+w—zz1¢~.{- +1-6o=- 60
¢ A G ﬁ:ﬁ—%“
iz 2 { 3 2 s ‘i! 3
&:[:{rn,f/—»f?,; A= =8 EI ‘}r:“j: :
d § 1 41 4 4 s ﬁ&:{;

Kotlpet 42 =4

Won 42 » e "{:_3 *.z_*”i

L o) «® “ 3

@ @) 7{{&} 25— {25%¢35 =0
§<5)= 6¢) Vs =—d~ =2/ if‘-’ﬂ*ﬁf””i

C}gxaﬁ-:‘@-{-%c:ﬁ: =7 &,=0

2009

(%(ar)_‘@—éj “F1-6=-5 ~§=

éd} G-a'fQ;‘P"’“"F'Q

2009
R oy
e) X 2x 4357 CK-S)K~¥/

g r:,fi T ?ho@[}c ‘:_Wf :Jj%acj)z:/f,v)i:ﬂﬂf‘
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SUBIECTUL I {30p)

1. Se considers mulfimea A ={[: ﬂ

1 0
ah.ce !i} §i matricea [5 ={l] J-

®) Sisearate cd [, 8 M.,

b) Stiind ci 4, Be M, sl se arate cd A+ Be M.

c) S8 se demonstreze cfi det( 4B - B4) 20 oricare ar fi 4, e M.

2. Pe multimea numerelor reale se defineste lepea de compozifie x# p = =xp+2x+2p=2,

a) 534 ge rezolve in mul{imes numerelor reale ecuafia x+=4=10.

b) Si se determine ge R astfel Inclt x*a=a*x=a, m:muﬂ:ek.

2 *m*dﬂlﬂ_

E!J{H 2004 2009

@&) I ( } :;,,JF;:E {ﬁ 0 Cc=4/ fﬂ_fi—'v%
43) el li) /= (LE-E- Fj) H?‘-.o@ﬁt/ff. ._,;;,4-1&*!5:'.”3‘{{

Q;fﬂa. ‘1{]" t by

zE' "f“g‘L‘l ”%I’i‘f-; u_',&zf-ﬁ é} ﬁ',{f +£{.L_,E
ﬂ) R {fj ) 51 5} (-@;qbffrg 2 bot ey
. a,qcté. b %g‘+5ief

. :5-
4 cL) A QJ 4, ar +2.06, L, b+ e,
= 35‘ ~"11g:‘ f'g‘i'fz.—"apcf

g 44 23

c) Stiind cfi legea ,, =™ este asociativa, sa se calculeze
H+/5 =

Aty B = 2 :
(b, €4 Cem by % . i3 A AEA
oot (#ry—Art) = (il( b, —a b +6,Co" E‘L-CI/:&‘Q# ;I_Fz"
@ m} ihretcnn] L =40 - A +¥-2=10, ,2;,4 Bk
4] -ax+tx tia-2=& j X@- o) —(L-af=0 /&) 2 :
4._.q=-0=> AL ir—x-—-Zx-r'};i.-:i
Aved tsl‘ct 2 atesr X#2-2KK=
2ex=2, Fxer (olin &)

¢) 4048 / X+2=
2—*-%? * B 2009
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SUBIECTUL M (30p)
+4y+dr=15
1. Se consider sistemul 3x+{a+4)y+35z=22 ,unde ce K.
3x+2y+(3-a)jz=16
a) Pentru o =1 si se calculeze determinantul mairicel asociate sistemului,
b) 5a se arate ca triplemul {7,1,1) nu poate fi solufie a sistemului, oricare ar fi ae B
¢) Sé se determine solutia {xy. ¥y, 2, ) a sistemului pentru care v, +2, = 3.
2. Pemuliimea ¥ se considerl legile de compozitie x L ysx+ p+l, xoyp=ax+by=1, ou a,be & gi
functia f(x)=x+2. f:ZE,

L)

Sp 2) 54 se demonstreze ol x L (=1)=(=1) Lr=x oncarcarfi xe 2.
Sp b} 54 se determine a,be & pentru care legea de compoaitie , o ¥ este asociativi.
S5p| cDacla=h= lﬁnmledﬁmchnIMnmIimhutgrwk EJ. ) # (Ze).
iy & K
@ a)a=4. 4"y ﬁi) olet 4 ’3 s ? =Y e i v
3 2 2 3 a2 1 e .1
X 3??15%;1— 22 ;K‘i == . _gpro=r (34 d)var fool
(et = = Lo/ . .
3?-*5"’“""{3'“"’)1 =l6 { ﬁe MM&M; i o€
r Vg +4Z=1€F

5{-2—9-5

a +4 S2=/
e, e oo,
e 7+ 2Yye r:—cg‘q;eb:m {

-‘{ !
c/l ;ig*gt:i’dq‘*‘??-ﬂ:- if{ﬂ?{xuﬂb'&{@’ 4&c)= P }-a-réﬂ_'ﬁ LD

@{"U n"'f’_a‘*;'dg _ Cﬂlfi}{&’ +2,]=6
{ﬁ‘;“‘;h@& eV 0 G =€ w2 §+3&n ¥

2
1 : -+ =% .
(@+Y)y i(at2)2. =6 )l.?.g: 3;:3#'1 “Eiﬁf‘i—f;j "

Xo=3] o=2 ;2 =4

@ a) xLC4) = K-Le4X }_? Y L (—4)=C 1) LK=X, Y¥xEL
(-4 L« = —f £Xt{ =X

4 ’ Ha-a—d —a
p a ¢ o2= {LI{_E‘& o 1‘: = 2
&JG[ :-@::{n(r{* “J EJH_ +£ &"g_ =6
i }xﬂtf,}"* <‘xelyez), X ?*3'-’ & =4'
< £ Woxt2]LEE '_\‘“{ =1
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SUBIECTUL I (30p)
r+y+zm}
1. Se considerd sisternul [21+y—z=3. unde as K.
X=y+izr=a
Sp a) 58 se calculeze determinantul matricei asociate sistemului.
Sp b} Pentrn o =0 28 2o resolve sigtemul,
Sp €) 54 se determine & R astfel Incit soluia sistemului s4 verifice relatia Imydzr.
2. Se considerd polinomul f& R[X], f=X1-2X2+a¥ 8,
Sp a) 54 se determine numérul real a astfel incit o didicing a polinomului £s3 fie egald cu 2,
SP | b) Pentru a=4 54 se determine citul 5i restul fmpargirii polinomului fla polinomul g= X7 - 2.¢ + 4,
Sp | ©) 88 se demonstreze cfl, dacl o6 (2, 400), atunci f'nu are toate rdicinile reale.

o { { ‘.II’ .
@ <) ‘5‘-'{2 ﬁrf};"/’{ff—:?:’—n""a’--@“: ~7
{4-4 2 '
L. o A f el o e
ﬁ; ﬁﬁ:’:: 3 { =f ':%"""3""‘51"_"'{‘:':-—'?” ﬁg‘:-—/_?_ 7 |~ " 2-3 ;
O -4 .2 i o 4 )
.ll'.-:._ﬂ.—"'E —:E_:f ﬁ:‘r
O I s 8o r=f
g 7|2 A4 3]=3=%"243=0 . ey -
& e
1-4 0 T >
> tf g—- %ﬂ'-ﬂ#lﬂ ’
o B i it e 2=A {te=
’1 }'“'h gzl (=790 =2X=A / g & E=0
4 = - 3-2 _*= f
L —2=3 ~2=3 [ A :
I;{..'h- +iz2z= - +EE=—I1—4' “'1:? r,"( =4 :._-}:f-r:
w4l on-4t 2 i+lo=Sd =z0a=0

A _ il
@ e-} .fri}f:ﬂ =» fr2 (a2 0 =7 la=-f =rr=%

fr} :f:a o9 bx-£= X[ FRe#%) - = _):’-C? o 1;{;32;&;

P, -4 ol
c) K +Xptky, =2 (XI{-KLEL!;) =1
2 — G 1
Ao Xg F f,-nfa"l'r f{';_'fg. ,.‘(-L o {LifK:-ILZ(—ffIL-{-I“{'g -E-J(Z {3):‘?
~eky Lo = "? ..d“‘“'-;a_

.l L z
d z 2
ﬁp-f cz,{:(gi-f-m) = s¢-Fa<o =24 €K, K, <O

decy [ awr are Zonte
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SUBIECTUL 11 (30p)
1 1 10
1. Se considerd matricele A4 -[I _1] §i I3 =[“ 1}
Sp | @) Saseverificecd 47 =2/, unde A* =4 4.
Sp |  b) S&se determine x real astfel incit det{ A -/, )=0.
Sp | ©) 54 se demonstreze i A* - X =X A*, pentru orice X'e Ay (R),unde 4*=4-4-4-4.
2. Se considerd mul{imea G-{a-w-ﬁj aba Z, al—zb‘=1}.
Sp | a)Saseverificech 3+247eG.
Sp | b)Sd se demonstreze cf x- ye G, pentru oricare x, ye G, .
Sp :}Eﬂ.marau:.imiudmtdmmﬂpmﬂmmrHsmGmmpmwinmndﬁmnmmrehrrml:.

B R T )( e | 1oe | B (o2 2 %R

y Arm;:( ) Py Png )f@rx)(-ne-x;-ff -
I g e e e k=2
g ':.j'Ur.E

g o c::w—:vx:f{—? [z
t) ﬁr i..L =2 H" @'LL)' é’ia
Aexeid Loks é,z} _ A = XA xed (R)
PR T Y

@ a) atbiz= 3¢z =2 b SL ( =2 3kiif €6
@t 24°=9-24=+
&1) ’{cj €6 L= @, +6, W .e.?.‘f{ F
? Qﬁrufer,z_ Q _J'_ff =4
Ky = @,a,+246 +(a,t faaﬁjt
Rl il o ) e w@,@,éﬁ - AR
FME@LFQ@J__@{@@ 1065 al(el285)71 b fa )
A
) €= J+ob& &G }ié-G#K:tl-Eg'Lrj ua—zﬁ- 1.
¥ x's Ko g x':czr{f}"vri' aat18 ¢ t(a b ale =4+ap

aa't266'=4 (-8
mmmunmrm—numnnnl Proba D, MT2, programa M2 -ﬁ-ﬂ#’- &3; < 0160 =5
o B0l - 240 =-¢

f&ﬁ,ﬂ.fd,j}_ o_ fa'- at =va'zea
AR P P L G xtatelz-a-&z
"T l 2(- 3—)' ':_n-f

VXe G, ix~&: ﬂ@g{? P lxHhce



i 3

= | 2

a b ¢
1. Se considerdl mulfimea M=‘[1} i d]| abede R] §i matricea Oy =
0 0 a

n) S4 se arate ¢l Oy & M.

b} $4 se demonstreze ci produsul a doud matrice din A4 este o matrice din M

c) Stiind c& de M ;idﬂ[d]=ﬂ,ﬂudummlmucﬂd‘3=ﬂ,.und=.ﬂl3 = drA.
2. Se considerdi polinomul 7= X* - X7 +aX? +bX +c,unde a,bceR.
Sp a) Pentru a=sc=1 3 b=-1 s se determine ciitul §i restal impéirgirii polinomului £ Ta 8
Sp b) 54 se determine numercle a, b, ¢ stiind ci restul implririi polinomului f la X401 este X, iar
restul impériirii polinomubai f la X -1 este 1.
Sp :}Snudenmddadai[l nnmnlfuummm:lnmmlereule
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SUBIECTUL IT {(30p)

, ; 00 a BY . . Ha
1. Se considerd matricele 0 = & L . d= i din Ay (R). Se noteazhicu A' transpusa matricei A .
5

5p | a)Stindcl ad =4 gi be =3, sd se calouleze det(A)

Sp | b) Sise caleuleze A-A'.

5p | ) 55 se demonstreze off dach suma elementelor matricei 4. A" este egald cu 0, atunci det{A)=0.
2. Se considers polinomul f = X* +2X* + aX? + bX +ce R[ X ], cu ridacinile x5y, 13,5,

5p a) S ze calculezs suma X + Iy + Ly +.1;.

Sp | b) 54 se determine radcinile polinomului f stiind ci @ =—1, p=-2 §i c=0.

Sp ¢) Stiind o ridicinile polinomulul © sunt In progresie aritmeticd, sd se demonstreze ¢ b=a-1.

EL) oet (4)= JE{{}L{_ aol —bo =B
a b t’:) ate s ﬂ{'%-gt?{:
&) A= (Q‘ ﬂ) pod'e ){baf actbo fczﬂsnf_
tz'l S - a_,-Eﬂ—!',q: bLed A Yacelbol = @Jcc) +{£+0U
S =0 ,bﬁi*;:ﬂ {45 -
M{ﬁ}ia_ofre-f:: —E‘}-’ (- 4::'.,,‘

Dumd Ky +£L+x,,+kf = -2 p
" &) f— Py D e F :,{3{”3;,,{_{,;&}:(~f+;)5,{f{;:

— & (x%u)(ce2)= K (x=2)(x+e/(x+2)

—

_.-...-(,]..,é!“'-f-ﬂ_é'r =i}

Ay =0

f{ﬂ‘dﬂ’ =3 X(x=i){K+e)(xe2)=0 => |Xz=4

"4:,'3_7--—1rll
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¢ X X K,
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SUBIECTUL I (30p)

b
1. Se considera matricele f;-[:; ]ﬁ A= [“

d

] din My(R). Senoteazi 4" = A 4.

5p | a) Sise calculeze 4°.
Sp| b)Saseverificecd 4° =(a+d)A-[ad —be)l;.
Sp | <) Stiindch a+d =0 5i Me M (R) cu A°M = MA?, sl se demonstreze cil AM = MA.

2. Se considerd polinomul f & R[X], f=X"=2X* +aX +b cu radicinile x,,x;,%; .
g) Pentru a =1 §i b=0 &l se determine x,, x,, x,.

b) Stiind c& x* +x +af =2, siscamtecd a=1.
¢) Stiind cd =X - .r,}q.’:' xﬂ{.&'-.t;]l ﬂudmﬁmnm&ﬂtmjgib.

\ 2 a ,g_ althe ak +&ol
(if/' ﬁ'-) -4' Z-(r:_, c;f, J ({L‘LE‘E’CI:’{ J'E«‘C-!'-G[ gdaﬂn O
ﬂp{r M-rb-ﬁf‘
d - —Ge = hH E}”" adhg);
@_—E ) (_’ﬂd )f_,z C&“Lfd, e i 0 ¢

a4 b afh-ée-af' ) - Aut
(ﬂ.c+£9f Sebe

’y A= fa+d)4 - (aol- ,{J}r_j_f n | :

) e casd) A= (aol-be)E, M= @ jpm—pd-be]ig
(A= 6ok M A = (aol-be) ME, = @+el)Ma - (acl-€c) 17

Alm = mAT - @ eol) 0
'_“P(’G,-E-r:-” 1‘?'1“"[ @L'{'d;lmﬁ‘:"?ﬁ'ﬁ’f‘:ﬁfﬂ
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‘E-H. ':iq__ -"':-5 :-g_
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£
X *ILH‘T ”1(’! I;_hfxl-l‘fzat‘g} s
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SUBIECTUL I (30p)
' B & A & | o o) e

1. Se considerii mairicele J—[d —EJ' fz—[ﬂ l]‘ E&—[n n] gi mul fimea

G!{H{I,y] |H{I,]‘]=ﬂ= +yd, x,y€ R]C,—H’:[R].
Sp | &) Sase verificecl A2 =y, unde A°=d-A.
5p |  b) Si se determine inversa matricei A (1,1).
ip ) 5# se determine matricele inversabile din multimea .

2, in mulfimea R[ X se considers polinomul f = X7 + p¥? +1 cu ridacinile x,x,,%, §i pe R.

Sp a) 54 se calculeze /(-p).
Sp
Sp

b} Si s¢ determine pe B pentru care polinomul [ este divizibil cu X - 1.

t}Simmhuhz:hﬂumped:piRamq+a+xg
1 - 22 Cj
© &) 4 —2)(‘1 ( i
¥ 3 —4
% .__,,r ; -
&) M4 ) f__szjﬁl D{) (ﬁ JEJ*%JA
MH“, "}L LI s z: -3+ 6 :*f‘-?LU‘ :-?:fpi‘?"r

g “:C _j); M*:(’_f ) ) j M“!aémh m";-(::[ EJ
¢ M{Kfﬁ')”xfﬂ—*:ra? :(ﬁﬂJ 3:?
"MH[“]‘ (sz)(x ij} +¢,§ ,A:l"r}f
det Miey) 40 =5 k™40 =vc #0 => M4y ﬂ%{ﬁmhfﬂﬂ
) fCp)==p* pira=1.
&) Xl => Lly=0 =5 dtpti=0 ;”#'*'3

e) [X 4Kt xy=—ps (m,-f.sr -H'E) (_f:,’,r

X'y Ko ¥ o =
Ry KL FHers 11 K0 e K F 2ot x5k, )=fr

) : ’(r £X, +H31:ﬁ£' a
ki+§,x, f4=0 ‘ 3 /
Xyt ky + =0 X -r:’;xf;fftu
k"‘-‘-ﬁg,x;ﬂ' i 7 [E’f,gjvr A, TO

b

mmum’rm&mmnﬂti Proba D, MT2, programa M2 J‘(?, 'fﬁ"f T Xy T
X f.t' ¥ x + 4 3=0 G 0
f 5 f”l’f/ 3= X “fa'f»’f -F,ﬁ-«(——z,-»ﬁ) ff—”
K €x, ﬂq} g -3 G ; ¢ -




SUBIECTUL 11 {30p)

1. Se considerd matricele /; =

1 00 2 '@ 0
0 1 0)sid=0 1 Qf.
00 1 11

Sp | ) Sa se determine matricea 4”, unde 4% = 4. 4.
3P | b) Sa se demonsireze ¢l A° =447 - 54+2/0,, unde A1 =4 4.
5P| ¢) 52 se determine numerele reale m,n, p astfel inclt 47" = mA® 4 nd + pl, unde 47 este inversa

matriced A.
2. Se considerll numerele reale xy, xy, &y cu proprictatea of;

1 | L. -1
X +x+x 1,—+—+—=— By + X +an =-1.
RS L i

Sp ) 54 se caleuleze xyxx .
5P | b) S se determine o, b, ce R, stiind cd ecuafia * +ax” +bx +c=0 are solufiile x,x,, x,.

3P| ) 58 se descompund polinomul £ = X7 —2X? —2X +4 in factori ireductibili peste R[.X].
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r_‘”fr_ 5.-4'1"*31 { f::l & )-‘f" T ::/U &y,
5"::" ‘:J -'*-~" & e 2 Lo 3 4
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2 ks Lo g 35 )4 O —4 A
MLH—-Fr"-Lﬂa,r-&,I' s fans2m 4o © O
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4M+EM+I:E{ L k 2 wuru r'l'..vl.n-f-r"-t-‘-'gﬂ
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_ irla-d_—i.-iE il et J L{f
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(. £ - R gy Ko
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Do M, SN == i :
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100 il
1.5=midaﬂmu{uiu3=[u | ﬂ}sil&[ﬂ 1 l]ﬁn%{l].ﬁcnﬂtﬂ:ﬂf”=£-ﬁ-...-f
o1 001

i} e i oF
pentru orice ne N*
5p | a) 54 secalculeze X7.
ip b} 54 se determine inversa matricei X .
Sp | ¢ Sése determine numirul real r astfil incit X7 =3X° +r2X + 1.
2. Pe multimea numerelor reale se definegte legea de componitie x- v = 2™,
5p | a) S se calculeze 2009 (~2009).
5p | b)Siserezolvein B ecuafia x-x" =64,
Sp c} Sia:dnrm:z:cﬂ,thd{xuy]=z=2"' atunci x=—y,
2 A A 4 £ 4 {f 2 53
0 o =l ii) oo i i)
4 0 o =HFL = L &
(] 12) e o
£ 4 A Fokad @
4 o +*
£ /(-4 © g od W e a4 o
E2n A -
N, :
. . T d & ¢ e
A O oA g o =y - i
: N KR SR Ggr=2
3x+hvfu,3: o Ler GER Feh=(
0 [, a+ R==-3
A 1009 —Loo ¥ &
@ } 2009« (—2009)= 2 o
2 Lent wrt- g 2
{’r) Yax =6§ =1 — 64 =>» 2 =7 =2 KA +Kk—-€ 0O
g - T
-_,'_‘11"1"'}’ A A _ £ Ke
2 ..J;H}, k = H_F(( X,=2
' st i T
ﬂ-;] (}("Z}”E—; _2_ -:}:Z: ‘2‘
2*12 £44 Aty Kty
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3P | =) 54 se calculeze det( M, +M,}.
5P | b) Sk se calculeze M2, unde M2=M,-M,.

c) S se determine matricele X & A7 () pentru care M X = XM, oricare ar fi ge K.
2. Pe mulfimea B sc defineste legea de compozifie x# y=3x* +3 .

Sp | &) 5&sccalculeze x+0,
Sp b) S se demonstrere cii legea ., * " esle asociativi,

Sp | c)Stindcs xgeQ §i x, =xy*x,,orcarear fi ne N” sl se arare cil x, ¢ Q.

@ o) Moty <(E 11+ f)—("i ,lep&f(ﬁrﬁmg):‘r-ﬁ-‘—é

2

©

£~) pMe ;a,)/ / (! za,)
¢) Kedy(R) - ,a:( 1) M Sad i

(2 ) ame Y *:::z

X o =X Aol =r D
WWIJXM{:_ = tat= ﬁLx{-E?' &= ?’a_,fi__cl,-:_;;.f =
P N J.«:.ra
X' }J’ b‘rwiﬁ?

o) X #0= JxPeo® =X
&) K?f—{?féj-:— xﬂ:ﬁz - Lx{hkf}i) -d{wﬁ—
Ch—ﬁ)ﬁ}, Li {-‘] ;re_[@f_“xT )fEL g ifjfgg
=> K'P(?f&,}_ J{f{}gfz’bf &’x‘yag“
1"_'} K#;IB*X!_I:X;##;: U*‘f ‘hlfg_ X, L//_-
R i é"}T“a@f&') = u"'x Yotz i3 ) —nnf@r

K, J{:cml ‘u—*" +( ﬁ’ (/{_%F 3
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SUBIECTUL 11 (30p)

1. Se considert mulfimea M:{[“ ‘!'J
T a

abce [FE} si matricea [, =[; U‘].

Sp| a)Siscamatecd e M.
h) Stiind ¢ 4, Be A, sfige arate ¢l 44+ Be M.
3p | «¢) 58 se demonstreze o det{ AR~ BA) <0, oricare ar fi 4, Be M.

2. Se considersi multimes M ={ fe Z,[X]| /=X"+aX+b}.

u) 5 se calculeze _,f{i:] pentra a=h=1_

Sp
SP | b) S se determine a,be %, pentrucare f(d)=f(i)=1
Sp ) 54 se determine numinul elementelor mulimii A7 .

4 ‘T’JCMW‘&—! 5*'*‘1“"

@) a) f
; : a
@ & {,__../f A - ( 1 ){f
ﬂ“/ A = (‘:A CE Jg - r:'*ef?
Gy @ .ﬁ-{{'ﬂl_ {_Cx/f{ . E;fﬁz_j 1{' L) el
#45 :< 8 G 4Q /
;F‘e‘{"ﬂla I'at-t ﬁ;&e_f'gffl &': i,il_..‘f"gf HL )
o L
ﬂ} s :<fﬂ: &:Kﬂt QLJ Lo, + 20y f"gﬁfﬂiqa

Q. b )/ & ﬂ.,J (Qaﬁifaéfif.‘, r:eié‘iréﬁ,)
ﬁﬁ_:(ﬂq_ “11,)("1’-: s )~ 0, G, @l L, 6, +2,8:
Etf.,:,-ﬁ-;_?,, o
»"rf’f-"'f’:-#=< 3 2,0, - ,ﬁ? -

M(ﬁfb——fbﬂ)-f (b, -be)c0 &4 ﬁe:‘cﬁf

,ar
@ ij g = :f x‘_t_x'f-..f' f(i)—-ff.—ffwf’ EJ Fg\:jl' d:J
¢) f{ﬂ,’ ¢ fi4)= 4*&*” ,r' el #H’L f}{;fﬂf-ﬁ =7
% &= P O : a=2
; {ﬂfﬁ:-f} s &= 1 4 =4

B dgEE L G 482
3 .5‘- S G ﬂﬁ“&‘ﬂ Guse vadoare
acqo; 4 : jf 2 3@&&&%&*?%@ f""’f

ale 7 EM'GL
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SUBIECTUL 11 (30p)
I lma 0

L. Se considerd matricele H{a}z[ﬂ 1 ﬂ'].und: a>0.
a 0 a
Sp | =) 5 se calculeze det H{a)),Va=0.
Sp | b) Sdsearate ol H(a)- H(b)=H (e b), Ya,b>0.
sp | ) Sase calculeze determinantal maticei #(1)+ #(2)+ H(3)+...+ H(2008). 7
2. Pe mulfimen G =(2,=) sc considerd operafia xo y=xy = 2(x+ y|+6.
Sp | m)Sdsearstech xoy=(xr-2)(y-2)+2 Vx,yeG.
Sp

b} 54 s2 demonsmeze ¢ x= ve (7, penire ¥, ye (7.
Sp €) 58 se arate ¢ toate elementele mulfimii F sunt simetrizabile, in raport cu legea ™"

b ®
Ii.} o{&f{H{ﬁJ}];/é} A c}(;_a? Vﬂi..ﬁ't_}
o o

=

&) T R e i teod © )
HE&J'H(H:(& ¥, :’J) b 4 alslp 24 3 [
¢ = o CF SR A o a &
o : - E’.}’"CJ
- A &L(jﬂ?—} y )__: J_E{'ﬂ"g,/f g
0
€ = g op Ludttu 2. 2e® O "
{) H{IJ-F-HEiJ""" 'f'-f—rfEGDd’)J_— o v 4 Jﬂﬂf o o
g e 2008
gg0f i&(i*f---ﬂua&y o 0 & {+
a= ) oo ® o | = b
; o ma«t’{'zfﬂaf’) / M{(Hfdf Hzf+ #H(zm,ﬂ

- Qo0& 2o . {00%. 2ooy

@ af (k-2)Cy-Y+¢ :..Ej--ai.t-f_?-n‘if-z.:l?"

-45“} ¥t il =P X-Lr7o 5&}{{_2){3"'%}3’9 :'?I.}"‘afrff}'jf?}t?{{—.i’,
o )%;{?1 => ¥-2%0 o
ry-2leeg)cere => Koy €6, Tayg =

,ﬂ/ IE{-_E; Xof g e.k‘:.lf'j' @”E)({Eﬂz}{—ﬂ :'{; [:.{—.?__Xf-_f_‘i_.['.[i_g‘;:ﬂ -

=73 [Ji—--?.){-'e—'ﬁj—..:-ﬂ => € =%

- ( =3 ple -x=2+ 4
Kox'zxlex =3 (X-B(£-2)+2=3 r—z-ﬁ £=8E = 28

/
Vxe G, ?-x':ifr—ilgé & . & Kot'=klox=e
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SUBIECTUL II {30p)

Ll]‘ll‘mt]‘ B i 2 L bl 1 | #
fimea M, (R) se considerd matricea A [2 9 -Benoteazi A"=A-._-A nel',

5P | ) Sd se demonstreze ca A% =34,
5P | b) St se calouleze det(4").

Sp «©) 54 se¢ determine inversa matricei #= 4+ I, unde flt[; ':'J

2. Pe mulfimea G = (0,2} {1} se considerd operatia oy = 0>

sp :]Sfudnumiuenmnlmumluﬁilmmlulcmﬁﬂ ree=§, unde ¢ este bara logaritmulud
S5p | b) 54 se demonstreze off x- ye G, pentru Vi, ye G,

Sp €) 58 se arate cd operafia ,,- ” este asociativi pe multimea G .

0 o £ 56)=C 2s(t)-on
4

= 5
) =347 Az3a-A=3A% 3.41,4 A a=3hA=34 - A =34

e e 3ol Ff""j 0 :
&l B = ?1)?,, ) ( ) oleb (15)= 6-2=4 €0 =2F 3

Lok *‘(j’*")ﬁ;_ ._-@"—[i:f)

&
5513(’&;:32 > bt (s)
3bue 3
@ ‘z’J R ol :')f-'-J’ ‘,{3:55':‘.:,{——-.2 =2 A=

o, . 36 3du
&) xjcsuv{ > {iif L ) Wi pes PR
%"?u,}r b{{ &CG

3&,3 EE-L:]: St ?&l?’&-{f‘

(K‘-"jr)ﬂa = i a
’iﬂme oyt
Ke(ye¥)z xo y o= X My ) Aﬂ'im* %ﬁ 5l 2l

=>(koy) 2 =xo(yot), Fr i te6
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SUBIECTUL I {30p) -
L. In reperul cartezian xOy se considerd punctele (0,0} §i A, (mn+2), Ve N,
Sp | =) Sd se determine ecuafia dreptei A 54, .

Sp b) 54 se demonstress cf punctele Ay, 4, sunt coliniare.

Sp c) 54 se arate ci aria triunghiului 04, 4, ,, nu depinde de numirul natural ».
2. In inelul B[ X] se considers polinomul f =x' —x~5 cu riddcinile x,x;,x,.

Sp ) 54 se calculeze f{—%).

S5p |  b) S4se determine g B pentru care restul impdrtirii polinomului £ la X -a este -5,
N B h
» A S -
In & &

X '1‘”' - '—"E"g"{-_-‘::l
5 - - r " ko & ﬁ- 3 ixr
(-U c»L/J ﬁ—a(.ﬂ‘_ ij,.r Al £ 3} ﬂp.-?-“ /t.'.‘] E /"’ﬂj ";'u d j .
i %

Sp ) 58 se caleuleze determinantul

{
4 ﬁaﬂ';f—wﬁ*f?’_a“"ﬂ f‘{-_ﬂ’/’
& Ao, o i~ tr=2
Ag(2;% d &4 4 W
Anlsic) 4| e =2 M T
- A
ﬂ) d({}:ﬂ),-- fq'ﬂ{‘h;m*é);" A-"L"H (""’-\"f;"“*%} Jﬂﬂ"‘u"“hfr =

A L i A —E-"ﬂ-"'z,:
i = = & A -:M[’Mag,)}h{m“_,r{ﬁfg},l-;m £l — AL i
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SUBIECTUL IT (30p)

¥=2y+3cm-3
1. Sc considerdi sistemul 4 2x+ y+z=4 , unde m este un parametru real,
mr—ytdz=1

5p | &) 53 se arate ¢l pentru orice m numdr real wipletul (0;3;1) este solutic a sistemului,
5p h) 58 se determine valorile parametrului real m pentru care sistemul admite solugie unicd.
Sp | ) Pentru m# 3 54 se rezolve sisternul.

2. Pe mulfimea numerebor reale se considerd legea de compozifie x# y=2gv—6x -6y +21.
Sp

#) S se arate ¢ x* y=2({x-3){»~3)+3 pentru orice x,ye R.

P | b)Sdse rezolve in mulfimea numerclor reale ecuapia 5° +5° =11.
p | ¢)54se determine clementele simetrizabile in raport cu legea ™",
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SUBIECTUL I {30p)

1. In mulimea matricelor pétratice M 5(R) se considerd matricea A=[: j]

Senoteazii A"=A-...- A, ne H",
‘_U—

de i o

5p | &) SEscaratech A+ A% =24.
Sp h}Sﬁmd:h:rmim:mu*icﬂexeMI{R],I={; “].aatt‘altncitdu{x+,4}=:.

so | chSutindoh 4% =4, Ve N', o oo derionstoeze of U423 4 1. amttm D) o v w IV,

2. Se considerli polinomul £ =X+ X* +mX +1, fe R[.X] curidicinile x,.x,,%;.

Se noteazl S, =y +x} + 3, pentru ne ",

Sp | @) S&se determine numirul real m astfel incdt x, =1.

5p | b) Sdse arate cd S, + 5, +mS, +3=0.
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Sp
5p
Sp
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a)
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K
e A

a) 54 se calculeze det(A4).
b) S3 se demonstreze ci A’ =74, unde A =A4- 4. A.
©) Si se demonstreze ¢ A-B=A,unde B=A" — 6/, §i A" =4-A.

2, Se considers polinoamele f,ge R[X], f=X*+ X + X s X +1sig=X '+ X1+ X +1.
a) 54 se demonstreze ¢ =X -g+1.
b) 54 se determine ridicinile reale ale polinomului g .

<) S8 se calculeze f(a), stiindc3 a este o ridBcind a polinomului g .
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s3I )ﬁ: PR e

,4;—.4& ?L# A

- Ber 34 Qﬁ-f eh b=

= FA—CH = M

L= x (e x+a)tl = X@t
o ¥ Bdngt ¥

i

= N

gz el x-f,f—cn—}i““"' 3’""7&.3(#@

o) f=rgr;  §
{(a]= ﬂ’qfé(ﬂj%ir- a-0fti={ ; flay= 1

BACALAUREAT 2009-MATEMATICA - Proba I, MT2, pregrama M2



SUBIECTUL IT (30p)

1.In M(R) se considers matricele J{;]=[I:;" |_—2:x]' se R,
a) 58 se calculeze A(1)- A(=1).
b) S se arate c& (4(x))" = [ (x+1)" -1, pentru orice x real, unde (A(x))" =(A(x))-(4(x)).
€) Sa se determine inversa matricei A(1).

2. Fie mulimea G={a+6v3| abe Z, o’ -3 =1}

Sp a) 548 se verifice dacll 051 1 aparfin mulfimn &
Sp h]ﬂmdmmmcﬂpmmuﬂunyiﬁau:yeﬁ
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SUBIECTUL II (30p)

2r=J3y+4zmi)
1. Se considerd sistemul de ecusfii 4 =3x+ y+z=-1,cu ae E. 53¢ noleazd cu 4 matricen sistemulud,
2x—z=a

Sp |  a) 58 se caleuleze determinaniul matricei A .

Sp b) Pentru @ =1 =3 s2 rezolve sistemul.

Sp €] 54 se determine cea mai micd valoare a mumirlui natural a pentru care solutia sistemulu este
formatd din trei numere naturale.

L Pe K seconsiderd legea de compozitie asociativd xe y=x+ p=+1.

Sp a) 53 se calculeze 2008 - 2009,

5p | b)Saserezolvein E inecuagia xex” S3.
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SUBIECTUL II (30p)

-1 -1 0
1. Se considerd matricele A=[1 0 u]. f;u[
Gol @
Sp | @) 54 se calculeze determinantul matricei A.
Sp | ) Sa se calculeze A’ gtiind c A" =4 4.
Sp ) 53 se calculeze inversa matricei [q+4.
2. Se consider polinomul fe R[X], £ =X - pX? + ¥ —r, cu radacinile x,, 5,5 € R.
Sp | @) S#se calculeze f(0)-f(1).
Sp | |b) 54 se calculeze expresia (1—x )(1—x; )(1-x3) in functie de p,q,r.
Sp | ) S se arate o3 polinomul g = X + X7 + X ~ 1 nu are oate ridicinile reale.
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l.Eumni.dl:rimlu'i.wlc.-l-[ﬂ 3].:1=[; ?]:imﬂﬁmiC{A}-{xqu](R]Md=H].

0
Sp | &) 58 se determine numerele reale a gi b astfel incdt A-[b :]_—.:z,
SP | b) Sé se demonstreze ¢ A-F=A,unde B=A"-21, 5i S=A-A.

3k
Ep €) 53 se arate cf daci IEC{J}.nmimiaﬂn,bskuﬁlimﬂ X=[: ]

a

1szd1imaﬂ={—l,1}ﬂdcﬁ:nqtelngmdemmpozi|ie:-;pnﬁ_
ap ;]Sﬁmmlwinﬁmﬁnr-:=;;.
Sp b} 53 se verifice cgalilaiea I'y_:;::;:::i:::;ﬂ[:i_:;{[i H pentru oricare x, e 3.
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O ( C ) o (} red
2 = 3 f
&) #=(%] ){ , ,m gL
ﬁﬂ#ﬂifL#EI ‘?-'L_' XL ’( )j
v [* %) ¢ —_ :.4x=:* J
) K=(x fﬁ)c@?} % : 3,{1
- " &=
et K, = o =5 {3,- 3 )
G 11:3":&; {'{:,{".r duc i ),.!)(3
& g ., AE o 5 f cf#:ﬁ:m,( frgﬁrm{p{r:ﬂf:?.
i o X e
-1 Kot Yt T s o | 5j__3_<x1,:_1{_ &G
ixtr{;{fi:ﬁ; 4 _25-—-{{7..-9 G XL:E’ q-g I'.:;

a &, .f wm
- o 22 LLRAP) AKX -
{’f} ﬂ—xq'tﬁfhrif{ sl LIS 4’ l_ﬂ;_i i,"t-ﬂ:&j &,
Ky 4K eytd+xy—A=Yytd J
::)fat‘-‘j(, HKJUFG:

G :}-—,{d__.ti:f_,al'
ﬂ’) I',:lf: K—.{ ..:‘:,‘-::'_,.{

» 4 AEYF 0= D> K¢ "‘"’ﬁ*}}

ALE ofgs bl < Geakying =5 Kpenspiiro= x>y

BACALAUREAT 2008-M ATEMATICA - Proba I, MT2, programa M2 =?£}L>__; :.}..{{_J(}a_,f [y
AL

{;:fz: =7 fﬂf#*!(y*ﬂ’}-a = ';.tqﬂxdﬁi?ﬂ; -—flf}rjb-{ﬂfﬂﬂ'ﬁ}
ﬂ_}nj«fsﬁxyhp Z,{{u?-‘f*t}“{*’ @)

Atk

ﬂfA.-u.@'ut[%J =>~LckEf< =2 ,r“r_ycﬂg tx, ffFG



1 0
a) 54 se verifice dacd [/, aparfinc multimii (.
b) 54 se arate i X (a)- X (b)=X{a+b+5ab). Va,be R.

L. Se considerd matricele A=(4 l], Iy =[I ?] 5i muljimea G={X{ﬂ]|ﬂ&ﬂ}if{u}-ﬁ+aﬂl+

< &

Sp | €) 58 se amate ¢ pentru a:—é inversa matricei X (@ )este matricea x(l;“h}

2. Se consider polinoamele f,ge Z.[X], F=3X" +4xX +ix+3sig=xt+ix.
Sp -}Sluﬁlﬂuhﬂf{IJ-g{ﬁ].

50 | b)Saseverificecd f=(3X+3)-g+2¥+2.
Sp | <) 54 se determine numiirul ridicinilor din E, ale polinomului f .

Do) Io~L¥oax floje G pta=o
&) AX(al-xce)=(Z, can) (L, «8A)=L, 't arL, ¢ AL ralA =

= _E ¢ antbAtalbA”

e f’)( } (:aa ﬁ’),f{!‘. -‘)_ t
i . b -sA=L, t(atd «Sab/A=
Klal X&) =L, ¢aht 4"':”;&”&@,) paber
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-3I+{+’3x t{f‘?f%i_}xf-q{ '1‘3.{{-'2:#
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SUBIECTUL II (30p)
r+y+3z=0

L. Se considerd sistemmul { 2x = y + mz =0, cu m parametry real §i 4 matricea sistemului,
dx+y+5z=10

&) 58 se calculeze dererminantul matricei A pentru m=1.
b} 54 se determine parametrul real m stiind ci determinaniul matricei sistermului este mol.
) Pentru m # —1 58 s rezolve sistemmul,

2. Se considers polinoamele f = X7 +3X? +3X +1, cu ridicinile <%, ,x,6 R si
S:X'I—Hd-l,nuridﬂchﬁlth,heﬂ.
Sp | =) 58 se calculeze diferenja $—8, unde S = + 3, +x3y 5i 5 =3 + .
Sp | b) S4 sc determine citul gi restul impérfini polinomului flag .
Sp u]s:mmlmlmpmdmmf{y,}-f{h}._
Ft o — i —AD =33
@ a) m=1; olel (4= f’i‘,{i R LT s e
£ e | et olebgti=34+3=6

E"J] M{ﬁ}:ﬂ - 3au 35 =0 :;"'.-‘-‘ﬂf"-"u__{

o{.E.f (-“U $0 =3 *ﬂﬁfm G‘MDS‘ZA-L. CMHJ-%W
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X +5
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£ SkT+ik
TSt flox S
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o) x°-2x+dco =5 (¥ra) =9 P2 L5 1T i
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SUBIECTUL I (30p)

a1 .3 I O W
1, Se consideri matricele 4=|=2 2 6|, f;={0 1 0|giB=4-15.
=1 1 9 o o1

Sp a) 54 se calculeze determinantul matricei A.
Sp hjsnummumAl—a‘,mdu.ﬂ-.:-.:ﬁa:=a-3
5p | ) 54 se arate o inversa matricei B este F1=%,{—13-

L Pe mulfimea numerelor reale definim legea de compozifie t= y = xp+3x+3p+b.

Sp I}E#Hml:d.:ﬂ_j*=[,x+3}{_p+3]-u3101'imm‘ﬁ.'I:'._F"Eﬂ'..
Sp b) 54 sc determine elementul neutr al legii .o "
Sp ¢) S4 s¢ determine we N,n 22 astfel incit CJ = C; =13.
" afaay ~4 4 3
@ o) td=|_, 2 c|=t]|_, 1+ 3(=°
-3, 5% § ~% 3 9
e w3 YA~ 4D g b e T
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1.Senumidmimn-imtaj=[1 "'].f1={' ':'J,af[g E]a.;g:;zﬂ,gam

a) 54 se verifice cd A* =10,.
b) S& sc calculeze inversa matricei B.
€) 54 se determine x= R pentrucare &' - B' = x4,
2. Se considerd polinomul # = X* -2X7 +1, cu ridiicinile x.x;, %56 B.
S0 | @) 58 sc arate ¢& polinomul f este divizibil cu g = X7 =1,
Sp b) 54 se calculeze produsul 5-F unde S=x +3 +5y+x; 51 F=3 0 -x 3.
Sp

c) 54 se calculeze suma T'=x' +x3 +x] + x5 . iy
ey )_aarﬁ & —F :(c .1): 0,
q"] 4= ["2 )("" = _F(zﬂfez ~“f+4 &

Y
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| i LSy dke T
B Bak bl w ). TR e te=e Tl S
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ﬂJ?"__;B?—; J'er- = ;q-—-:x;:i__._:;, x:z.«_
@) §=x"-2xt4d= @'E‘—r)l_? X—{ =7 fﬁg

R b ol
) Eb:e{t.\e.rzf-l{t#fﬁu-—-i = j__} s

G
rP ‘K'L?i.—f':f

C,’J 1£+x1+g11xﬁ1u
K:f;-,-f-f;xg.'f'f.;f{!{lz s F X, k‘: -f-,{jif:_[ et

-
& 2 B ooy i
@HH fL:-ﬁ Ay fim OF  Ki +Uy +Xytx, 24 K ehtyt-— A% ) w
1 ¢ Z ; ?
£, kg #ic, ti 2=t =0 a3 ,f{iHl?HFFﬁa:;
a(:q'_‘?f{:‘f"d’ =0
3 o ft=o
BACALAUREAT 2008-M ATEMATICA - Proba D), MTZ, pregramas M2 ,J{} ix’ £ =0
x"" Et L 3 e
§ Lo % 8 &
3 G ‘ (.-l'ff‘f'ﬂ'z ‘-H[’:,_ +j': )—-—2(,['[ +x?'+{lﬂ*:!f.{r:§

T 4
f':fr-*fzi—lf?’—EKq:‘é",_t}:?; }_Tg .




SUBIECTUIL IT (30p)
1. n reperul cartezian xOy se considerd dreptele AB:x+2y—4=03 BC:3x+y-2= l:I
Sp | =) 58 se determine coordonatele punciului 8.
5 | b)Pentru A(4,0),B(0,2),C(1,~1) sh se scrie ccuatia medianei triunghiului ABC, duse din vrful C .
Sp €) Pentru A{4,0), 8|0, 1},1‘3’[1, -i} sdi se calculese ara triunghiului AFC .
2. Se considerd {33,1-,-} inelul claselor de resturi modulo 8.
Sp | &) Sasecaleulezein g suma S=1+2+3+4+5464+7.
Sp b)) 54 g2 caleuleze in Ty produsul elementelor inversabile ale inelului.
Sp | «) Sise rezolve In Zy sistemul {j'“-jy : }
X+ 2ly=
£=2  ga nse=15(02
(.;’DG./ K-*iq‘r-r{f _.:-4"“_2:!' 1 g}-zi
x4y =2 f(-2] AL ks
o T B
KatX 4+0 _ 2
P - -~ K = s o L 5
&) e (ha): Am=mn )X = =5 z rMiz; )
f{ = Gp ot Lot A
g, rl s o
X A4 g
" e & ATE o b A '{" =
a. & A i e fﬂxwﬂ:fﬂ*g”
Cit; 2X-L—>%0
I’T o r i - ‘f—‘;a:
A -4 A -

@er %"’:1’4-1#—"5#‘-"[-{—5 f_.-;.{..,‘i:F(J-E;},v'-f-fE{-{,r}.(-(gfﬁf_{, &
[ amuddinaa elorcrostedot JMMM olite Z_rﬁ : )

A A A ’1'-;1.

4) I
Ak, A
I-%*"E 3 & 2P a4 Bad
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SURIECTUL I (30p)
1. Se considerf matricele r!=[-1l ;].B-[; J, nyzte, dh= [{} g] si J'Jw——[‘; ?]
Sp | @) Sise calculeze det(4” ), stiind ci A* =A4- A,
Sp b) 54 se determine x, v,z 0€ [ gtiindci 4- 8= {,.
Sp | o) Stindca A4-B=1, sisecalculeze § =(B8"' - A)’.
2. Pe mulfimea numerelor intregi definim legile de compozifie r# y=x+y=3 §i rey=x=3{x+y)+12.
p a) 54 ge rezolve in mulfimes mamerelor intregi ecuafia xox=12.
Sp | b) Sése arate cii 1=(2+3)=(122)#(1-3).
; (x-3)ey=1
8p | &) 54 sc rezolve sistemul {{I_P}n‘inm.mda:ye?
e g 3 -2
2 Z % cﬁf‘(i’?‘}:/ /:'I:;"if-{"
@) .a] A= 4:.;};13." -1 %
.{ : XL R 3,411{- (}{ a) -
¢) 4o=(; )(H)'; Gl
—k422=4 x“h‘jf
_T_rz_f— = — l]lr'__ IF
K T ot i— = E
%‘ =2 of Lg,_: i
. &1 : T DR R g,
O SRR T G AL

E ; T G Xe=0o

@ a ) K= 3.2x #42=12 AR et X(x-€)=0=>1y" _

£ | .{D(Zi—'ﬁj—',{ﬂ{zfﬁ 'ﬁ)—:a,g;i 3 (422) 4 42 =2=FFi2z ““}3:,—,—,
(Me2)e(to3)= 5w (3-344d2)=5+#3=543- 3= &

=7 d(2+43)= (402 r[{id'%)

¢} j(x-a)+y-3=2 X, Yy ez
%G‘HJ'*'BE,X-':;**)’HE*-"” :I

X &> ?H‘?:i

{ﬂraju 3€3 Y Az 4(2=fo |

IZX_/:’{‘-P ;'PI"-"—-.?
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SUBIECTUL II {30p)

ar+2v=0
1. Se considerd sistemul 4
dx+y=0

S ifa 2 : s B 1 0
l:l.lniﬂ:ﬂ..-!—[ql Jmﬂimmmlm.ﬂ; [ﬂ UJ' f5 [n I]'

Se noteazl A=A 4.
Sp| a)Pentru a =-1 54 se rezolve sistemul.

Sp | B) 54 se verifice egalitatea A° —(a+1)A+(a~8)1; =k,

Ep ) 58 ge determine a= B stiind ci matricea 4 verifich epalitaten A% =9/, .

2, Pe mul{imea numerelor intregi se definegte legea de compozifier- y=x+ y+11.
p &) 54 se arale ¢ legea de compozifie - 7 esie asociativil,

Sp b) 54 se rezolve In mulfimea numerelor intregi ecuatia xox+.5x = 1.

e o w0

Sp | ) 58 se demonstreze ca (£,¢) este grup comutativ,

- —X+2e -0 Q:I—*{ *?_lr:_{_#'__'_y_%ﬂ “?W

@ ll) .::1-;;_.{;. {i{x_{r:r = O 4 ;r'J {L{L ks v
L 'M..J ﬂmﬁ;ﬂ-fﬁ:ﬁtf g&f@Wﬂ = 2 '}

- 5 o EJ (::a?-rr.r :{a+3)
'E'-,; Jq' = I\frf_ __’r {'-! A ) f%ﬂ 11_{; &J;J E (ﬂ-l{_:z ‘zﬂ-#E
- a-ty La+d 4 "
4 Cavt)at(a-€)L.= (00 9 ) A
o-2 9 ({S- a ) =

+ <{j 3 . SR ) g o ﬁi‘—l'f"&:": bj ,_.i

c:,}] ?-_.5'.'1_: : Pt S - R 5 : J_;.} e _—
" o (QQH I 0 9 Lg+h =0

@ o Gepaogureexiyees [ pr oty

& — o sk & 1

Xo [}. Ej_ 4 {}»4&1’—”) If},+&-+2 H’{t.'?':z"f?g

6] " Eixeo- ok = BREST)  Gresthieogtesty, x=-3
ole € ol

E}Q)(xujjaa;xo(?otjj ,[;#'xr,mgr.—;,-}f {c:ﬂui{m)
Gy) K:J:K“ij—ﬁfd':?-f,{-;*i,f: ?ng bﬂxf?@,;?;
G"}r] Kol = ¥ ; X+t +lt=A =7 ‘E':_‘-‘_fc:'g_

6,) ¥eZ, . xox'= A 7 Wexlpilte v =K'= ~K-22 CF
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SUBIECTUL I1(30p)
1. S¢ considerd matricele A= [

X

1
a) 58 se determine numdrul real x pentru care det{ 4)=0.
b) St sc verifice egalitaten A® =(2x~6) A~ (x* ~6x+8).1;.

c) 5 sc determine numérul real x pentru care A" =24 .
2. Pe mul{imea numerelor reale se considerd legea de compozifie x= y=xy—2{x+ y}+6.
a) Sdsearate cil xoy=[x=2)(y-2]+2, Vr,ye & .

b) 54 22 demonstreze ci x-2 =2 oncarearfi xe K.
¢} Stiind cf legea de compaozifie ., = ® este asociativi, s8 se calculeze valoarea expresiei
E-{-Z{I}ﬂ]ﬁ{-m:ll:l...ﬂ{wE]ln{--]Jui]ﬂ!ﬂ!ﬂ...clﬂﬂﬂﬁm_

a) ;:icf'tM:F'E’ ;_1}(~(xﬂ3); x: r;er
.|I
xzfﬁnrdrf’ Uj*"—"Jﬁ XLige © = ”<x
=% i X=3 —G?‘-“'F-IC' Ef—f. )
¢) ﬁ:f,f X - a)(r{ ,3) ( T
,x: Lextto  Lx-6 ):,41
QL,{ .5 (":' At s J-l‘.’-"’-"‘;‘f"’ﬁj j 2x—6 kEGxtoO

A
{.-'E ~Ckt+to = X6 s -;gz.h'_"T--;_P =7 XF &

I : 1.0
:—3] ouxe R 5if; .[l] ]]. Senoteazd A= 4.4,

dd8dd <& £

&

P il
(K-—ijfjﬁzﬁi—'—{y——i‘x E,J,.f;ﬁgrf‘? Ef{'-&?)fg e
"'ﬁ?; xo2 = (K- -2 A-2j+ L= 2, Freo 2

iy 4
j hl:‘p € i

C;’ 1'::"_ {*—Em?}ﬂ(rzﬂﬂf)ﬂ—" E/‘I ( ;"/} oy a fo ,(Tr.w_--ﬂ.zﬂﬂd"u
“Eﬂﬂ?ﬂﬁ .{'y_/.f'1 ca Aogd= £ HEC(‘?H’}L '&;—I‘Eﬂ”p 'r,gf;,é
MG—L&M&
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SUBIECTUL 11 (30g)
L. Se considerll matricels A:["_] ]], ueR.X:[""J cuxyaR g an[l}

s NiER ¥ ]
Sp | a)Sdscdetermine o€ B astfel incit det(A)=0,

5P | b)Pentru o =3 si se verifice ca ;-r’z[:a ;'J

Sp ¢} Pentry g = 3384 se rezolve ecuafia matriciald A- X =8,

2. Pe muljimea G ={- ll}mmmndu:ﬁh;mdacnmmx-}r-Ti
¥

Sp | a) 84 se calculeze E*E.

5P| b Fie functia f:t—ldl—rmu}.f[rh:;—i- St se verifice cd f(x# ¥)= f(x) f(y). pentru

oricare x, ye (7

Sp <) &l se demonstreze ol legea ™" este asociativil

@ ) Mmr/&“ "'/:zu-z a=a-2

o o =?aa=2%
fr:} .-1-;3; < o&f(ff‘ f%= d"‘i":’“?}‘* aﬁzf{ﬂf‘f_
iy iy Y8 : _*C )
=l 2 S o

c| Ax=0]4 .
r:(i‘-.;)(:)—f(i’;J:( ;:f) ()
e iii TR
¢) flxey)= i_ff-g _ [(i- {{iij ); G’-f ”'%’i : f{;{iﬁ;;-ja_f%

5. __q__44ff %5 i . abaiel- e sl
nf—H.EI—uH‘J fl 'fﬁ“:i” ﬁ "IJ' ol ’f_:g = 4"1.-':'}-4:[-#5,' f f")f
Fa G €6

¢) (Kﬁ-j)}g:(w)#g_r e = KeytetKye o
rf—fl;, #y Kel 2 _{4:{?-1&,{;{?.}
.
x ey = & =
BACALA II;E.&‘I‘IIHH&TEHAT] - Proba D, MTI, programa M2
X+ XL :
':F_ MIRUS & os -t - @)
+—
’H QL H—br&-nt% :-:j-

A4y &

il i dm ©=> Gf{_yljf—z— xf(}H) Vr. e €6,




SUBIECTUL [T (30p)
a a a

I.Semmidnrﬂnntrimd=[a ] ﬂ].uﬁasﬂ.&mdﬂz=:{-r{.
a 0 0

a) Pentru a =1 si se caleuleze matricea A2,
b) 34 se calculeze det|4?), ac R

¢) 83 ge demonstreze ¢ 4" # [, , pentru oriceac K.

2. Pe mulfimea numerelor reale definim legile de compozitie x* y=xy—2x -2y 46 §i xo y=xy=3(x + y)+12.
) Sf se verificecll (x*2)—(Jex)==1, Vre R
b) 5tiind cii e, este elementul neutru in raport cu legea de compozifie . *™ §i €; este elementul newtru in
raport cu legea de compozitie .= ™, si se calouleze (¢ *e; | +(g 52, ).
¢} Se considerd funcfia j’:ltw—rE,f{x}=nx+l. 54 se determine oe B astfel incél

f'[“l'FJ"{I}I"fi:P‘.l,“ﬁfT J:[_FE:‘ (1‘ 1 g ;'
r‘?ﬂ = e - ; A D O = ,-'{
@ a) a=4; A G o 0 J ;-5 A A 3

o Q A

4) det 4% /3::’ co $te=d
A A A

i
i ““ g 3‘*} a0 |, hth =
o 5 SR o WP =
A<la o © at ata® | {,i’—qeﬁ;
0 o ) P 'LJ' ij' G 5

fr) Va er, et 4= 0 => W&/ ’c}j—?!"_4fm VFaer

@fz) ~(3ex)= (ﬂxrix iais) ~(3x - 3q+g)+,u) =

_ 23K £9 €3 ~42= A, VreeR

. =X " ke, -2x-le -{—E“-’i . Ky

&) Et*ji{;f;} ;(x:—rij 2 i.? @4_.'5)&- 2f=0, Fxe R=2E,=3
Ko €, ; xe, -3 (x+€,)*42=K] K€ ,~3K=3 € t2-K=0=>
=7 X€,— 3¢, ~qrizco=7 € (£3)- -fr{b})_,c:-.ﬂ;(i?Jr}fi-}}ra

Fred =» €,—§fc0=2 €L =¢
(Bever) +Ce,00,) = Bre)t(3o6)=34727" L4 e6r3 5 =3(5¢4)+

tdz=12-6 d)mHz‘h*fi" 2
B (3eq ] £ (324 )= G433 =F

e) 4xey)e alLeyrs = axy— 2ok Ly e ELe
Foulaifty)= 30« (ﬂgﬂ} e ﬁiﬂ)(ﬂyﬂiﬂ3(ﬂfdfafy+.j+ﬂ:
= i:r — 2ax — 2&&1-&}"—

f{uy = s flvy) => 2@“_ " =L

£ $& 22

20, -3K¢6 =0 =>



SUBIECTUL IT {30p)
r ¥y 1
1. Se considerd matricea M=[I Fa 1] CU X §i ¥ IumeTe reale. In reperul carezian Oy 50 considers
0 31
punctele 4(1,2), 5(0,3),0(0,0) i C,(n+L2-n) cu ne "
a) 54 se caleuleze determinanmal matricei A,
b} 54 se arate i punciele 4.8 5 Oy sunt coliniare,
) 58 se determine numérul natural nenul n astfel Incit aria riunghiului AOC, si fie minimi.
2. Pe mulfimea numerclor regle se definegic legea de compoziie x L p={x-3){ y—3)+3.

Sp | &) 58 sc amte ol {xfi}l[lﬂJ:d oricare ar fi xe R",
x

-

Sp b) 58 se amte i legea ,, L " are elementul neutru e=4,
Sp | <) S se determine elementele simetrizabile ale mulfimii R in raport cu legea ,, L™

@ c._} oled (M) = ) 3' *Ja_..u-éa._ 34 t?- x—‘},f—rj

1(3;&) K ﬁ-‘-’ 1
&) F} ijf): 3+£’§:G:}’é’;@i“'fa_wﬂﬁﬁu¢}#@
B y _ }r 2, A
I Llal; 4 :'Im: c;:{-fﬁ / (i BhP sl 2wt =

= Pyt E=—2eA =3
P o S
ﬁza,a;c;.r-,u:— %}'—i; M S ; uﬁgrmma g;fm:f_
D) a) {“;.I:"-F'j_')i_{-i__.,.f‘}-): (xts-3)( 4 +3-—yl"3:ﬂ-£f3:§}é{£€:ﬁiﬂ

b) xiewx; (X-3)(e-3)+3=x (X-3)(e-3)-x£3 =0
(k- ﬁ)(e—a} (x- -3)=0; (x-3)(e—4)=0=>e=¢
Dextel® a b Jr’i{’:f" Lx=x FxeR

c) xix's4q; K-3)(xl3)+3= 31 L -3)(xL3)= 4

Gl i _;,;a‘t '5

g #FE }

HI: x_i"b_‘_g*’ :.,—;E“R\f':’r}_
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@

Vs

LSRR S

Sp | #) Sdsecaleuleze S(0,0).
Sp
S(a.f)==2.
c) Pentru =0 i §=0 s se rezo
g(X)=X-X-2.
Sp
Sp
Sp
2
EILJ D{'E-H_-"‘?:GJ;. ={ 4
& lj_,_
2 ~% §
Fey =

1, Se considerd sistemul < v+ 2y + oz =
Sx—dy+Tz=J

a=Iy+dz=-5

0 wundea feR, A este matricen sistemului 5i

2 =3 4 =5
B=[I 2 @ D].Nnﬂmm.ﬂl{a.ﬂ}m:hmlwmmﬁﬂﬂ.

b) 54 se determine numercle reale @ 51 F astfel incit determinantul matricei 4 58 fie nal 5

Ive sistemul.

2. in mulfimea polinoamelor ®[.X] se considerd polinoamele f = X* & sk + oY +6 5i

1) $a se rezolve in mulfimea numerelor reale ecuatia x* —x—2=0.
b) 54 se determine m,ne R astfel incdt polinomul f s se dividd cu polinomul g .

¢) Pentru m=—4 gi n =1 8 se calculeze produsul P= (0}- £(1}-... F(2008). £ (2009).

Ff j --;) L S(q0)=2-3+5-sea+2t
—& 0O £S5—4tg= 2
e At (A)=g=>—Fot-}= 0 =>
—-?D-fr:.a--_l‘l':

g & -2
S (el /‘:‘)-— ‘94'9{-#//3 = ff‘f/lg ffr/‘; g{’n-d/gj 2=7 ﬁ,d',

oL =,

i //‘:‘—--—-fﬂ

____?_ -5 ~% 7§ b
<) e i 0{‘14‘(4;:“?*‘5‘3; 2 xr(*? N

4

q.'...'_

/

Ep

L
ety AT X, = F
""L) R . 2! 427 X 2 <:'ﬂ=—f

¢) gﬂ:ﬁ k=2 = Q-2 )(x+2)

) 2 €6 = wur +2n =¥ |22
F_____?)lfq'r'lu'#ﬂiﬁﬂ'&_ w=-A¥

dig =l

mumxr :mmnmanni Proba I, MT2, programa M2

&l A= K X €6

jii}*_‘fﬁ 1) =0 =7

255 ¢ -3 -3
I G/:35FF ‘ﬂg_:!fi -4 ﬁj: 0 y= 4 - 4do

) A
,".:‘_-3 'E..r-_—‘f P
. 2= b =-d0
<

—A t U €6 =0 = | MU=
F o fu=—# A =—F
M~ ~Y M=
{' {4

= Ff{ajprfr,:;.ffg),_,_f,f'amfj.nzif’wa?j:

emerttl 4



SUBIECTUL 11 (30p)

oo
1. Se considerfi determinantul A -F a b
b e a

cu ab,ceR.

5p a) Stiindc a=-1, b=0 5 c=1, sisccalculeze determinantul A .

Sp | ' b)Sése amte c& ﬂ=[a+b+c](af+bz +e? -ab-w-be]‘ Va.beeR.
- sagiecs Gl

Sp | c)Sdserezolveccuagia |l ¥ 1[=0.xeRR.
e i

2. Pe mulfimea & a numerelor Tntregi se considerfi legile de comporitie

x*y=g+y+d, ke y=ax+y—3,cuacd sifunctin [ E—E, f(x)=x+6.

Sp | @) Sase calculeze (1#2)*#(0:3) .

Ep b) 53 se determine numdarul intreg o pentra care legea de compozitie "-" este asociativi.
5p | ) Pentru a =1 54 sc amtc ci functia feste morfism intre grupurile (Z,*) $i (Z,0).

-4 & 4

{,‘J "ll_r"f y {.1
" 1 &
gebre 4 ¢ x
50/ Are 5&&; =|ctarfy a 4 :fﬁ*é*”)}; a i /
o, fec+ta C & =

- 4.0 R
= (&+£+n){q3+6g+c.‘?‘= ac-bc—ob) Ex
S X {_
o :: j {ixwh«f-r,i)(,gii;ifd Il o
< A 2 . 3
E od (%) (25 225 )= R
X X A s )
(272 )( 2 =~
@ Y G#ﬂ)%(G”3J=q+2%3)#(ﬂ*ﬂf5’3)1 6+£0=640+3=9
&) e 7 PIRRIILE o I (xc-:r)a Z - ,&af’jm}j;r yxrbz’,é't?'g?i
(&EWHQ&E: Xo (@t +2+3)
.&{ax+}/+ﬁ)+¥+3 :Ef-f-{ij_[,z.;.g*a
azxﬁti?{—kf—hfa: ﬂx+a_j,+_>:f5 o
c) a=4. -

BACALAUREAT 2009-MATEMATICA - Proba D, MT2, programa M2
;ﬁff+b}=;f[f+j'+3): f+?+‘3+5:.’(’f‘};+5’
fxle fiy)=ltc)o(y+6)=xe6t Jee-3=Xtyts

S fucey) e ), Vage 2 <> f mangib 4
grpad (Z,¢) 4o oyl (Z,0)

'y

1 A
=5 P P f=0=>2"

2% a

::';.‘l'éi'_:"-f
a +3=¢

_—
—
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® o)

SUBIECTUL IT {30p)
1. fn multimea A, (R) se considers matricele a-[g :}] 5 0y =[g 3].
a) Sa se calculeze det(4%), unde 4% = 4- 4

b) Sd se arate cd dach X € M, () gi Xd = AX , amnci existi a,be R , astfe] ineit ;:[; F’)_

L7
€} S4 se arate c& dach ¥'e M (R), atunci ccuatia ¥? = 4 nu are solufie in M ;(R).
2. Se considerd inelul (£, +,).
a) 54 se calculeze numirul elementelor inversabile in raport cu inmulirea din inelul (£, ,+,-).
b) Se considerd § suma solutiilor ecuatiei 2x+1=35 i P produsul solutiilor ecuatiei x° =x , unde
xe £, . 58 se caleuleze § + P
€) Si s calculeze probabilitatea ca alegind un element din inelul (Zg,+,:) , acesta si fie solufic a

ecuafici .1}.-“

D o) A= ) ( ) et ) =0
r})x:( )M‘ft’@) a=(& 03 L= Qf”ﬂ)

Ax—_.(é’ d"*)(jr&} (E, 0)(, XA = #x_;:{fjf-:;
v gl J

Prorufpimtrc 03 %T\{Ev/frafﬁ)a.ﬁ V24 = > ootV =cbtry

@tjr\f) o => ohtlY) =

£
Yr#!\{ G \,r - YA ;:r“fﬁfﬂ}f=s}’=!/§ﬁ)
Y o, S, B TRTA N L \
_~ atze=nra=09=3 Y ( = yia%g
: : (Cm;ﬁ{qa-d_'v‘ff—é)
e, : X - M@m{bi => Kee {H;Lm e M o

U(,gﬁ IR =5 Lelrwante Luverialiy

r

Py 1 o _--r ﬂ_ i
Eg,cf‘-,—’g"—,} Dyl oy kellir) -> %_z-es _ij-‘:ﬂ
i o e B A el g T V- ey ik
— x =7’£E{‘:‘;-’"’,3,9 =y Pe 0 4=35 =0
‘—‘-:"?S-FP:

A
"‘i) EG = f;;'lr _:"IF;J’?; ‘;r5§ Z?’E'f‘a.?aadu'é&a-hfvé’
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SUBIECTUL 11 (30p)
1. S¢ considers matricea A=[; j}e Mg (R).

5p | &) Sase calouleze A%, unde A% =4 4,

= ke 1 0
Sp h}SHaed.ﬂmnstrmuﬁ[d+fz]'=.-!—f1,und.=fz=[u I]'

S5p | ) S se determine numerele reale x pentru care dnt{ru}=fdet[x!]-

I. Pe [ se consider lepea de compozitiex* y =o'+ 3x+av+badbe k.
Sp | &) 5&se determine e R astfel incdl legea . * ™ 5a fie comuwiativa.

Sp b) 53 se arate ci pentru @ =1 §i b=6 legea . *" admite element neutrn.,
Sp €) 84 s dotcrmine @ 3i b astfel nclit {—3}".:'——3 pnitrumh:t TER,

- 5l ,i;
@'ﬂ)A G{,%) -) JI;

~7 . 3
- > - et (A+AL / ] mfﬂff’-?rafﬂ:r-’ s
£ ﬂ%Li_(i 3) ( / A -5 f?}(f%l‘i‘l;) p

(0eLa) (A1) = A el :(j P e |l DR s

-;}@4 )

b x Pt & S
2 "r“fg-'r —ulr'rf'rff:_fa{f
) olet (0) = |** _Mf Rk
¢ “ole b (#)= x r; 4 ’: xz('rxéé,-r’;}: _g#" J=? :“f ~g
O - *ﬁ.—
Ya) xayeleq ¥y eR > Xyt Sueag el =yres +a:r+c'3~-,=
P ERYRIES L / & 7 il

f}} f#lz Kl 3H35+r;‘
KRR XE 30638 6=, el B #8( 43z p =>

=2 s | L Lo =2
8 = 2ER ol Kbl E ekirsX, Ve,
e) C3)kk=-3 ¥xeR =% ~3x-grax+4=-3, xcR
X(a-3)+4-6<0,reR -_--ap/‘?'-’iw -y RE3
"6’9‘5:0 ‘=€
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SUBIECTUL H (30p)

x=gy=z= ] =—a =l
1. Se considerd sistemul { x+4y—2z=16 ,unde g R 5i matricea sistenmbui 4=]1 4 =2|.
x-2y+2zr=—b 1. =2 2
Sp | =) 54 se determine valorile reale ale lui @ astfel incit matricea 4 54 fie mversabill
5P | b) Sasecalculeze A%, unde A=A 4.
Sp ) 58 se rezolve sistemul pentrua = 1.
2. Pe muljimea numerelor reale se definesie legea de compozitie xo y=xy+dr+dy+12.
Sp 1) 54 s= arate ¢l xo(yeor)=(xey)ez, orcarcarfix, y,re K.
Sp by 54 se demonsireze ¢l xo(-4)o y=—4 oncarc ar fi x,ve K.
Sp €) 58 se caleuleze 1= (—2)0 3= (—4)=5=(=6).

(@a} oot (A)= Fa;f(f$+2a_{fz+&—?+za:§q+m

& §l=%
A ﬁ_L}tw%Mfa_r—'}Ol{ﬂf{’A)#ﬁ

A -2 2
g sadade AeS
B & UL e
‘6) H—a—_ (:E ({R_,_E (-’f § -2 )‘—’(3 —a £20 '_"{rg)
=g 3 A —~@—A2 £

T o
=>4a 0 0=2 aem 1'{ ‘i_{'

A =R
el g _ ot (4)= 44 £0
“ LE S O 4 7L
T 2
. T | N o
-—‘ﬁ _..i‘?_': Bl e é.?i:iﬁ-:ﬂ ,___,___._-:__,_.f_-_
o ke e o R RE SRS

&

2)a) @gaq”ag:écjﬂwé 452_)::%:A::(Hfrx1%4}&f«*32+'?r}+afifr
.,Lf“g,:{fszg;,:g.g +;3:172+4{r9¢}?+ry+f& (ffj—ﬁ&jfé‘ﬂ @
X”f”jﬂ?): x"'{fﬁ“ﬂ;ﬁe’?ﬁf?}: k}’é‘fg*fh%”rré CRAEGLrEh2 r e
(62 + HE+L2 = IE(E-F '%.{’r_’?-r:E-r k?‘)#"d’é{f%?%c‘}j*ﬁ Go (2
At Da @ => ke ﬂj)ﬁ%:xs(&m% EAR
¢/ Jf'n{'-*ijn:( = l:(ﬂf—ﬁ'jjar}' :{";-I%?f-—fﬂ%f&')ac? =(-4py =
= —4y=dbtiy H+42=-¢ => Xo (=4l y=—g G K g
1:.) d‘c(-—ija Bo(-4)o §o(- {,): Ae(-2)e [Bﬂ{vﬁjafjaf—é‘/’:
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SUBIECTUL II (30p)
1. In reperul cartezian xOy se considers punctele 4(2,1),B(1,2) §i C,(n,—n), cu ne Z.
a) 54 se serie ecuafia drepiei C,C;.
b) S se arate ¢ oricare ar fi ne 2° punctele 0,C,,C,,,, sunt coliniare.
c) S se caleuleze aria triunghiulai ABC, .
2009 0 O
0 1 H}.w xe R gi mulfimes GI{A‘Ii:ER}CMﬂR}.

3 4L

L. Sc considerdi matricele 4, =
i x=k

1L O 0
Sp | =) SHseverificech I,e G, unde I;=(0 1 Of
001
Sp | b)S#se demonstreze ¢ A, - A, = A, oricarear fiz,pe R

Sp| € Sasearatecd G={4,|xe R} este grup in raport cu Inmulires matricelor .

"ilr f r -
@j f"“) CH(J';"&,’ ; (. (iEHE/P {lfi o /;f ;(E“L 4 /'::'jj fwiﬁz_.r-{hyhﬂ

g -~ .4
‘C“J G(ﬁ;ﬂj; C""‘(""""-;‘m/l; Ca*f (-’kﬂ{;*numx/
0 o A
’ " T 1 = /M i l: "'MI—M"!"'RLL‘fﬂL:ﬂ = =
}:1;.,41 AR A w e :':—\-"{J,.-ﬁlk.; ':?-u+xgca -
A B d o e
€} ¢+ (37-3) L}g'ﬂd--“bt'h'_ ’2{ fld‘f, A=|4 2 4 )-:3{ A 3 Jes
# o e T
" 009 0 o
Sl 3_(*5‘ A L’J)f A, €EG
D Y jf .-"'--E:(
ﬁ'—} 1009 0 O fp09. 0 @ 1007 g <
43:”{]3:(& £ Pril’] o A g =] A ,i:_? '
V8 gl ol A 0 My

) i) A by he)= b hy) Ay = A | V Ay Ay Ay €6 -
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FA. 66 a.i Agrho=Be-ty=A, VA CG

Gs) . A #, =, wrpir'zxireo=> e
E‘ﬁﬁe{;; gl,qrx &5 & .4 fi‘;"d-x :—ﬁ_k-ﬂ{‘:ﬂa

G by . = B gy A A 6.
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SUBIECTUL IT (30p)
b
1. Se considerd mulfimea matricelor G = {[: u}l a,be E} .

a) Pentru 4, Be G, s se demonstreze i A +Be 7.
b) 5ii 2= arate ofi matricea © 2 G, obfimuth pentry 2 =5 5i b= 3, verificdl relafia E‘*-ll]i:‘-lﬁ.fz,

43

unde C*'=C-C si f;'_'[] ﬂ]_
01
¢) Pentru g,bc N s se determine o matrice De G care are proprietatea ci det( D)= 2008,
2. Se considerdi polinomul e R[X], f(X)=(X+1)™" =(x =1)"™ care are forma algebrici

[ =X ™ t @ X ¢ +aX+ay.
a) 5 se determine a,.
b) 5i se arate e (1) + F(—1) este mumfr intreg par.
¢) 5@ g2 determine aumiirul ridécinilor reale ale polinomutod § .

A U .: m" ate 4ol cG
¥ S %
) C= - ﬁ) o= < ) ) (50 3?)
n _[se {6 © ¢ 30
40C xfﬁfi__<3ﬂ £ﬂ-) 5 fﬁ’) (39 3?):
a6, 506 £)smben agy s
ELE__g_E: EE?E](? = {ﬂ '_ﬁ"J '{G‘f't?) - EGE’]'P - -
mm{ﬂ—-ﬂ:ﬁ o =583 j:(&ﬂ'i 5:!34")

6.+ 4 = ook & =304 Soa S0}

)

< 4 <

Da) a,:= 5{{{:1;, g™ 45422
ﬁ'} ,‘I?{:‘El-;:@-i—-{) - (_f,.q!"-—.i) :T' /j 7{{ ’{f-"( _{f{) (—,{njjeiﬂp W
)t p1) = 2% ”‘”"3— 2277 sk uuiiejo par

2o0%

e) fixj=o => @H) _(r,;) -a --)(H+Jj {X-4) =>
= XtizsA~4 =7 4’—'—-1"7’-%/& =7 -f M ahe haclaciid
leeadp
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SUBIECTUL 11 (30p)
L. Se considerd matricele d:[_zl ;].B=[: T].f;nz:[g g] i Iy _[1 u]mk&{[ﬁa}.

a) 54 se calculeze 4- 8.
b) 54 se rezolve ecuagia matriciald 4-X =5, unde Ye AMp(R).

¢) 54 se demonstreze cii matricea A verifica egalitatea A” 44 +5, =0y, unde A" =4 - 4.
2. Pe multimea numerelor reale se considerd legea de compozitie x= p=x+y-14,

a) 54 se rezolve in mulfimea mimerelor reale ecoafia xoxr=2.

b) 53 se demonstreze cil legea ™" este asociativi,

c) S se demonstreze cii (R,~) este grup comutativ,

Oa frely = ( )‘r?} (f’_i .
é| ﬂiiflfﬁ-j:! f: Q.;.(-;{:ri,gu--?;ﬁ_ _m‘ﬁ.

r =4 1, ~f 2 A
(0T
Ax'rhfﬁr A lYx=hB 2T X=ADB J’(ff:a)( )F

%)  §
:<< -x.{ﬁi

i L SHE L)
c) A=( )ﬂj{ ] HTUARL S
0 o
N oadl - =
+(_w 5') (*5‘ D) i

(U o) gax-dez2; Lx=(6 =7 x=¢

¢ (Igy)a%'_l -@1&—;‘-’:)#&—1(?-&5:;-2&’ )
Ia(éga&j-—- ;ﬂ{:}ﬂ’r& ~r4f= Ko -2¢ (2)
: m@ => (;Lu},)ué Hﬂ(yﬁ-&j Hx, yjeé,ﬁ

c) G)(xﬁwﬂa .tﬂr':j-u&,! Vay rer (ol )
G, ) Koy z i‘ff—j—,{{‘— ?4&'-!‘:'-?':'&' ¥x, &CR
(;‘g) K g - o)X | Ki@-fh=k =2 2=/

Je=taei® a & xeeceok=x, FreR
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1 1

1. Se considerd determinantul D{ﬂ]:l‘i a :[,m:lﬁwlmnunirm]_
I 1

Sp ) 53 se calculeze valoarea determinantalui pentru a=<1.
5P | b) 52 se demonstreze ¢ D{a) =—(a~1)"(a+2), peniru orice o numdr real.
Sp | «) 54 se rezolve in mulfimea mimerelor reale ecuatia D(a)=—4.
2, Pe mulfimea numerelor reale se defineste legea de compozifie x« y=xy—10{x+ y)+110.
Sp | =) 5dse verificecd xe y={x=10){ y=10)+10, oncerc ar fi xpe K.
S5p | b) 5 se calculeze O, = C,.
5p | ¢) S se rezolve ecuatia xo(x~1)=10, unde xe & .

AA -4 o ot
(D ﬂ__) bf—‘ﬂ:’[j-—,{;)i—-rf"ip'f -'l':f":!'-'—-f_.- f.,

="

A A & 4 o
&f; b{ﬂ-}: A a A r"—_ a +6 +a m(.ti-,{r.:: —a+3a-2

ok A A £ 2o =f = -afa?ax)+1{a—f};

P4
= ~a(a-+)aft]t 2(a-t)= _-({1—-1)(&%.-:1_ ~2) = —;;f:—;_.l';irg!

: 3 -

ﬂ*} ha)=—¢ ;-ﬂﬂfﬁcﬂri :ﬁé,f' ~a+3a +2 =0
€

'-,ﬂ.q"f-af?.ﬂ{—?_:-%“ —a(a -1) -Hifa.frf}:u

z . Ay=~1
—a (a —1)(a+e) tX(atif=o0 E‘(‘IH/’(‘;" i v “'J/ﬂz=—4‘

A=id#l=3" ﬁitﬂz.f_.dijz e Ry =2
Fl ¥ '_E ._.'[;'._'..3:2

@ ﬂ} (x rm)(y —A0)¢to = I? —dax - mj FAO0+10 =

:‘J‘iﬂffr;) tdlo= Koy i:‘xfkc;é

4 3 { $ 2 4 . 2
-E’F) Em:;ﬂ; A :zaj (}m“ cm._ doo 20 = (L0 f:i(zﬂ £0)44s -

-

>
- —a T

.c} (,1’-;0)(;-,{.— fa}-{—m--_;c?J’ (E’—n:/x’(ﬁ'-ﬁ}r:_u
X—(o=0=2> K2 dO
Xefimo =7 Kp=4»¢4
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2" % g

2 & x

1. Fie matricea A(k)= o ke {0,1,2}). x; =1 5i x, x; sunt solugiile ecuatiei

11+:-1=111| Ty,

a) S se calculeze determinantul matriced A(0) .

b) 54 se determine matricea A(1) + A(Z).

c) 53 se calculeze suma elementelor matricei A{k), pentru fiecare ke {0,1,2]} .
2. Pe mulfimea G = (0,0} {1} se considerd operatia x- y= <211V

w) 5 se calculeze 3o, unde ¢ este baza logaritrmului natural.

b) 53 s& demonstreze ci x- ve& G, penimyorice 1, pe 7 .

) 58 s¢ arate o operajin " este asociativd pe mulfimea G,

/ T -
it 4, :(_lfi)tﬁﬂr?(ﬂjha

{ e x'ﬂz £y 3 a4

f;)' 1‘14 x-2=0/ a :5",: Ko = 2 =R X =

iR R " $dd, £ 4 A f_(“j
Al )= 5 % )+(§ o6 Ve E 2 ML

I""'a. !{J '{.’lr’

. P
=% & —A

1."_) Sﬁ l'-i"n"-!"-vl"-i“{"'*:h
= i{':f- 2x, - 7+3 = 3({51‘&'&*2_}{“3 :f'ﬂ'PE:B;F&&f%&

i —

L)

T Y

D a

2
A Z = _15_2 — =
pxierex e = R4 42K A

: e 2.4 2 o
@)ﬂ';?ﬁﬂﬁ’ﬁfﬁ =3 =3=7

Ty 2 . z by 24
(-] rfjeez'r;;zgﬁ_éij __'"‘_?*" ro L ‘}mw{ tf;a;.& g
deed ,:.:.as*{a? KX y €6,
4 2lae bl
?_'E\‘-i. E&L ‘V‘&{

<) @”j{]ﬂ& = (!’i ﬂz_ = (t’ b)ah:g}/(
_ oo 2 . 23
x"fj‘ﬂ&}; .X.'a(.‘b - X 6 5 XE&,EJ&;
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SUBIECTUL II (30p)

1 x ab
| g dx
1 & aox

1. Se considerd determinantul D{a;b.x)= yunde b 5 x sunt numere reale,

a) 54 se caleuleze D(1;10). : :

b}ﬂlnmmdﬂ{n;b;.r}nudupiﬂnd:nunﬂmtmulx. ff bf'ﬂfﬁ-;x;

c) 54 se rezolve ecuatia D(a;b;x) =0, unde a § b sunt numere reale pozitive.

2. Se considerd polinoamele . ge R[X], f=X"-3X +a 5i g(x)=X"-3X+2 ,unde ae R

A) Pentru ¢ =2 s8 se rezolve in muljimes numerelor reale ecuafia (1) = gix).

b 54 se determine ridicinile polinomabal £ stiind i are o ridiacing dubld pozitvi.

Sp ¢} Pentru a = Iﬁ.ﬁmr:zulw.mmpa.eﬂ”—g[j ;I'-J
i & 4 .

i v e St

OEL) _b(-'f‘.-{f{]J.. A A O

v 4 4&

e oleparecle
¥ e ik ie K a. s e X ._ AALCAE
43) b{qﬁg]:}i sl ;b(aj; x} e

e AKX
'EJ b('ﬂ{f‘,xh): &.Ifﬁx{-ﬁg _.-ﬂ,g--g:(—q.f
" xzfg-a)wx({—kz)qLaﬁ{ﬂ a) = Mlg‘)}(;-a?p-aﬁaé)

_(b-a)[xx-0)-a(k-8)]= (ba)(x-€)(x-2)
({-a)(x-8)(x-2) Dj ﬂgk-ﬂw -7 K=a

a, B >0 X~ =0 =K<=t

3 2 s
@ﬂ*}ﬂ.f—i’.r xE—‘irfz::-‘fz-'}fﬂPi =7 Ke=X=0=2X (X~t) =0 =>
g =a ¥ Ky by

'J'J ,l:"q_x?_:ﬂ}ﬂ _E#x—éx.&:ﬂi‘? IET_-—EW-
= ) 2 £
G { =Rl —=-3
Codog F K Jo, + KoKy =-3 -—E'mr;?‘—_-?,—':x:x-?ﬂrf——:f_
Ko Ko = — 2
| Xy ¥ Xy f;aﬁa-’f; £, =—2 ; a=Z

c) ('J.ﬁ- ( ;{rH»s s£f+g_? Vs+§ ;?fu’ffa_

i'?
% Ea:t-’f+£-—ffff-£r+¢"_,i_£
e . 5
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SUBIECTUL II (30p)

12 Br'lyix
L. Se considerd functia /R — A/(R], fix)}={0 1 4 |
0 0 1

Sp | ) Sise calculeze f(0)+ f(1).

100
Sp | b)Stscamtecd f(1)- F{-1)=1; unde I [u 1 n]_
001

G oy Ry Ty

Sp &) 5a se rezolve ecuafia i:+5=i.|:-=ntm xel;.

i3
sp b} 54 se caleuleze determinantul 33 i inZ,.
3 i3
5p ) 54 se rezolve sisteonul de ecuafii {EI+F=4 wmde 5, ye ;.

bl o
T 8 0 B

@ =) ﬁiuhfuj_( )f(g,—fﬂ){g f
4 o)

0
) fefe-4)= ey
o g

d 2+

fff-ju‘_]'?-j- E‘ft’.l:{-}}
4‘“}‘) PN Gltey)
4 3 2 1 ¢ ZJ!.‘ p 5
S ok S 4 ¢ +Ejf '“:i’ "'?f)’ 1?-;- u
Pm-fl"l}l.;‘ )/g A }f;y j:a ARy ]
. &

t “1a A K ;
a 0 A tafn B, & Yy o A
7 2
A4y Aesy) #2ixey) & € al
- B =
"f,n A §(x+y) D fueplo¥ iy
o o «f A
@f‘-} EL:JHFJ ix-..‘-uf 2x= E-?xt_q,
A A Mty A A A :?” *"'} %
3 +A - A= A P — B
¢) o - ({_j_ira’-tj*ﬁﬁf;ﬁ) (J?} AL
BACALAUREAT mﬁunmma Proba [y, MT2, programa M2 1 -1
E} = F x +% F%EH}' ,}’* Y+ %
2 :],# -1 - A &> &Jﬂ. n . =P -
H+?{4u?} — X4+2x+2=F 3 x -3"?‘5:Jf3=~j

;xtii K,_::; K!‘—_?
L2 3% |fa=8



SUBIECTUL 11 (30p)

154 0 010 1 0 0
1. Se considerdi matricele A=|0 1 1|, 8={0 0 1|sfh={0 1 0.
R I | 0 0 0 LU I

Sp| a)SEscaratech A=8+1/,.

5p |  b) S se demonstreze ci matricea A este inversabila 5i 53 se determine 4.

Sp| <) S se determine numdrul real an:tf:lMd:l{X{u”nl:lﬂ-];lﬂ,undt X{a)=I,+ad
2. Pe mulfimea numerelor reale B se considerd legea de compozifie x# pmap=x=p+2.
Sp |  u) Sa se demonstreze cif x* y=(x—1){¥—1)+1, oricare ar fi x,ye R.

5P| b) S se demonstreze ci legea " este asociativi,

2, 2009

Sp S4 se caleuleze —=—+ & :
¢) Sdisec ezez ; =

" w  oF 4 ,
@ «) DAL =l & 4 =4
0 o A . i

Tihow LEibE . A= 4 0

b ek ()=t 20 => T et ta / 04 A,

i+ i k2 {43
R ) I Y A =E9)° A= 4:5';(4'] A — ("[ -4 4

an f 143 = 7
4 ; 247 : P il ﬁ - i -4
Ay=(-) w0 =0 [ oy ) A=t [ A=)l 3o 4

3¢/ . 3te My =t t) A=A
#;{:.{—.ij .a=0 ; .432 ={—4]-0=0 , A3 &

D ; 3 1 3
¢} x{ﬂj=f3+n.-¥ CH o ); tﬁﬁf(;[’ﬂ)):[{ﬂ#ij; (&f-a)-_-{zﬁ—ﬂ{) =

[0 a+s &

0 ot
P == = acf
=5 a¢i=2a~-4 =72 a-20=—t~4] —2 2 =2

AT IR _KOF b‘r,tyeﬁ.

® o) (rodl(y-L)ri=ry-tptiii=kp-X g2 = K¥], 8
4 (x-r ;La:@:r—x*grﬂymé :xyE-XE—?&*FEE—KrHV*E Et+2=
1] - ¥ '.._}téréf-?"‘u'rf' x'!‘"’,'ff D)

g*{yfg): x#[k&-?——& %E}:X?&—i'y—xé+EX-x-VyEf‘}w}f{&__

SRy LYY 2 et tE @

din @ © <> (K wy)re =xe(yx2), bx,yeel

c) xwd= (x4)(d-4Jrt=1, ¥xe R

— Norres =
i - L‘ —_— : — [ -
l‘g—#g# %_}-!--.ii*-._--l" _Ei_‘:’f.:.{ z;fr:ﬂ. .zi'.,fjn IF«!’..!'}*‘IG{%
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X+ay+2r=] 1 a 2
1. Se considerii sistemul | x+(2a—1)y+3z=1,unde ae R g matricea sisternului A=/1 2a-1 3 |
x+ay+fa-3)z=1 I a  a-3
5P | a)Sascaratech det(d)=a’~6a+5.
Sp |  b) 58 se rezolve ecuafia det(A4)=0.
Sp €) Pentru a =0 s se rezolve sistermul in mulfimea numerelor reale.
1. Pe mul{imea numerelor reale se definegte legea de compozifie asociativi X*y=xy—6x-6y+42,
5P | @) Shsearatech x+y=(x—6)(y~6)+6, oricarcarfi x, ye K.
Sp b)) 54 se rezolve in mulfimes numerelor reale ecuagia x* r*x*x=7r,
Sp | c)SAsecalculeze 12223+, +20:00,
D), a_,) dotp)=| 42 z - 3) +3at2a - 2(2a~1)-3a~a(a-3)=
=1 i ind 5 _(2a-4)(a-3)
¢
A a a3 | =—ia*~6a-at3+3eta-9a+2-3@a-a ¢34~
3 =
T & —fha 5 Q.= f
¢ " ez
{r-) aﬁf‘{#}:ﬂ =2 @ —ba+5=0; ﬂ:EE-—ED:IE; Ay :%:f: .
o] Xe22=? x+iz=4 g X428/ :
K32 P X=3&z=4[{-4) = Tl-x+3p2=2_4
X =5% =4 7 Se=c=y B0/ XL

IF:F-&S-G:H :?Jr:a; -{—Jr;é’:&:u
@ o) (ﬁ—a)[a,-eg €6= K- bx- 6 +3646= XY — 6R-Gpito= Kl Heye
&) (Xl ﬁ-f_}:—.é;f—ﬂ)l{,x-éfq‘—fi]# (x-6)(x-6)ec :Z@—ﬁ;?f%ﬁf,g}#
-;[Q_( 4)%5-{([@-&)% G-—&]—f'é_ = (x-¢) N
' .

3
(K-—E){'-E-E-:,f _ CK—G) -(x—~£}::::' :p{.lmé)((x—ﬁj-;):o =
2L X—G=0=7K=4&
((K'—G/IE_{:G: 2 (X'—{:js;—_,f: T el K= .}

¢] x«6= (X-6)(6-6)e¢=6 KFxeR.
(F263%6xS kGx oo 200926 [l ca X¥€=6 Hxe
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SUBIECTUL I (30p)

1. Fie matricele A = [ﬂl u] Iy= [u ':Jaimunnm G={XeM, (R} X =-1;], undex*=x-X.
Sp &) 58 sc verificecdl e 7.

5P | b) S8 se demonstreze ci (%{X+£l}]i=%.r,miweuﬂ Xeg.

5p | ¢) 88 se demonstreze cfi orice matrice pltraticd de ordinul al doilea cu elemente numere reale pentru care
avem A- X = X . A este de forma .r:[;’; i]mde rye k.

2. S considerd polinomul f =X +aX” +bY +¢, cwabee R,

%p | &) Pentru c =501 58 se demonstreze o f(1)+ f(—1)=1004.

Sp b) Pentru ¢ =-2, h=23 c=-1 si ze determine riidicinile reale ale polinommbi

Sp ¢) 53 ge demonstreze o nu existh valori reale ale coeficientilor a, b, ¢ astfel incdit polinomul © 38 se
divida cu polinomul g=X" - X

Da) #=(55)0 )—ﬂf-j) = P :
¢ [(IJ—L )] (x CIFL +F‘} K‘IQ’FZX‘LE ):-{X;

F.ﬁEG

.-.:),ymzfﬂ);r-{ ) meC a5
KA = (% {')( )(E{ )

Ax= x.ﬂ}w,?])%"l? = X= /?KJ”"’JC&

=X

a ¢4 +504=a+€+502
& '1) T f“']l A& ¢ 4fb2=A00%
- —a—b+50 ; ffff’f'ff—ﬂ“ﬂf‘ t502-2~€ 410

55 —f ‘IL-I""-E j i
&) fﬂx .a',u:+.ff i} @'-J) txlatyfz0; (¢ ~)(x x)<o;
.-:‘;-xl-xg._f

() (k=0 ) &) Crea=o =2 575

-C.) (T.._ & _-x:m:l:’.f'{ —A"/rj Jf(kmfj(f#;}'d j'c:é::} "
fof=0 - = 2
g:{a.ﬁ‘.‘-i(?ff%p - i_ﬂ(ﬂ- -2 (+a+ftc=0 (=7 :fﬂz"fﬁ—-‘}
f'{‘-ﬁ o {~a-Beeczo 2_
: ¢ <0
BACALAUREAT 2009-M ATEMATICA - Proba D, MT2, programa Mz o a+8==f

a4+l =4 ‘*FW?'U
Ag ek ﬁ/qrﬁfféfe . E{?/f

f{ﬂ;) f—a -6 4504 =



a) 58 se verifice ¢d 4 G
b) 54 se calculeze ‘det{ A* — 2.4 + A), unde A" =A-4-A.

< 24

c) Sii se demonstreze c& (2X — 1, | =/, oricare ar i X e G .
2. Pe multimea numerclor reale se defineste legea de compozitic x = y = xy =+ 2009 (x-+ y)+ 2009 + 2009 .
a) 53 ge arate o xl_vl[:—Jm:'(P-JM}+JM,mEﬁLyEE.

b) 5i se determine elementul neutru al legii de compogzifie , =",
c) Stiind ca legea de compozitie , * " este asociativil, s se caleuleze

(—f—} (<0 ..+ /20 )09,

VR A S
ﬂ__)fq' ,{-;):(-,{ —J)_A' 7 .
fi'— 2,4 A=A 2444 =0,

24 &

=7
A 4 il s ,4,4 .4._,-?

¢ (:u;r PEAE =i B +L, = 44- LA+L, =1, , ¥XEG.

@ a) (f‘m)@'”?ﬂﬂ? +v 2009 :ry’M(Kfy}+£Gt]?+m i

= KxYy ¥x 4 i

K*E'Qﬁk =X

(x (2007 /(€ -J2007 )+ (2009 =k
J'—_){E'r,,f—") Li-dom )ﬂ_
(K ( 2009 )(E—rﬁzm? —J/_.:j 2y o =2oo? + 4

F e cyzooy 44 €2 @ VI s Hx co2

-f:) X%JE&E :(r’:“uzﬂﬂ?_)(ﬂiﬂﬂ?—1.-'2:::1;95:)-#41'24:1& ::41"2;::::?‘, rf'v"”m:’:—-ﬁ

(-Uﬁ}f{*ﬂlﬂm&})f(rdgm YL W B u'ﬁﬂ?ﬁﬁ—pESﬂ? =
= 2007 1541 ca X« U2e07 =J2m3 Fre &
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SUBIECTUL II {30p)
Ix+ay+2=0 o E I S |
1. Se consider# sistemul {x+ y+z=0 .und::n:ai:mumrmlginuu‘lmslsmuhﬁd{l 1 I].
x=y+2z=0 i =1 %
Sp | a)Pentru a=0 si se calculeze 4%, unde 4" = 4-A. .
Sp b) 54 se determine valorile reale ale numdrului @ pentru care matricea A esie inversabila.
5p | c)Pentru ae R'{4) si se rezolve sistemul in multimea numerelor reale.
2. Pe muljimea numerelor intregi se considerd legile de compozifie x* y=px+y+2,cu pa &,
xoysx+y-2gifunciia [E—Z, f(x)=3x+gq,cugeZ.

Sp a) 54 se determine numérul real p astfel incét legea de compozifie ™" s fie comutativi.
5P |  b) Pentru p=1 si se rezolve in mulfimea numerslor intregi ecuatia (x *x)=(x=x)=x" +2.
5p | ) Pentru p=1 s se determine numdrul intreg g astfel incét functia =8 fie morfism intre grupurile (Z,#)
si (Z.2). Fel LY, =l &
g - .-’j-?, o 4 s ﬁr i ﬁ'
.!"t --s'f i .I{ - 2 3 *3

e A
E’J et (4)= J;f A d :G-{-ﬂ—:{rﬁfﬂ‘-fﬂ: -@ 4

A =4 2
4 —caverra il v olet ()40 =>-a+k£0 =7 a e R\ {4 .
t} A :-—a.H-EEJs;Aﬂaffiuc C"’_MJM?EM ="y ,r::;r,__%;iL q,ﬂtftﬁg

@ EL) .;.{_{_:Jv: H{—x} H,-;!:Iez. :'}ﬂtff?+2:ﬁy+;+i =7 ﬁ':i*
K.-F = K+ +£|" JK-[ L-CZ-

& =4 b
| %{ #xfj o(x*X]= (\X{—x+i)f {x+:+2):(2x+£)+(2x+@’ g= i
h: Led ! X 2=bxep =7 X ¢x=0=> x(x+tcj:c:=;<ﬁz:¢

ﬂ} :f_,m.!_ { ,&ﬁa W ("‘E.F#)T'<£fd) —_>
= fuxey)= {9, g E
£ (xey+2) = fod+ fey)-2

3 +9 -2
?)(;i-!f +39) + :3:{{-24— J ;\.j ) "
3x+gki6§2;3x+3y+£zhz =% £+g_£2—2 >

:‘;r-z:'-¢53=?i':£
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Pentru X & A4 (R) se noteazh X2 =X-X X

S5p | =) Sase determine A7,
5p |  b) Sése rezolve ecuatia matriciald A°- X =7, unde X e M, (R),
Sp | o) Sase caleuleze (B-4) .
2. Pe multimea numerelor intregi se definegte legea de compozitie v y=3xw+Te+Tp+14
Sp |  a) 58 sc determine elementul neutru al legii "+" .
5p b) 5d s& rezolve muljimea numerelor infregi inecuaia x+*x<—1.
5p t]ﬁummﬂmﬂcmmﬁﬂ""m;miuim y o
I,
- ) . +
) o) oletA =isto=> IA 5 - A A= 03 0
i¢d (to : g
i o . .{_'i-'- % - = l::-:' 1 H-'g
ﬁ{hq v b - [,ao ;'ﬁ'(}
- ( ;:} L"J 'lj ’41'3."":- 4"')! i j.?—é? =i fér; i {':I.
Ay, = rj o ﬂ' ﬂ;aff") f020 Ay, =Cr) 3 =
£ Ji& 0 © o { ¢ ©
= gl i = K
“< 8 & ) : --‘ka 3 :?
Y Bl et
Al 'QK ?&J 4, (s |4 ore
K= I e (A ) s AA={0g 0 [[AFono
3 J l-:'l‘k:."("?'} Il|- ﬁ- 4 KQ%EL— s II{:'U-‘E-\

l:ix.,,{p_q - 31=% A & © &
olet 4 r(_‘ﬁjf 0 4 o )::,X,__{;ju )

o
) ( gl AT \ O 0" fax
#~ A ? 53 T 3
T 3 ?L::r (@ ﬁj:{ﬁf "{"3’)){ (5-4)=0,
; 3 4

@ij K¥@cedi=x 3Bre+ Fxe¥etlicx  e(3xry)+2(3uey)=c
Gaﬂ+¥){€+2} .:;-f'? e=-2" Jf= —QEZ& EK#E:Q,;_E--K bxecé

t) 3K xe Yot Yxedt <-4 3413‘*”‘;4*'1’-551’_’%, 4 =46 L”“b [ He= -3
N
x . AV ] T =Tl -
Ty e H S A

PRI CE
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¢ {x +:7)*E <’5xy+¥xr?y+ia)+2 ?IJ(&lefl}r+xé+}a{§):‘-‘;?ﬂf+‘?+y+u
XHYyF2 )= L 53{7?: +?:( +FE214) = ?{?5 # 240y +re—rj-s,h'-€?f’rr)re,ﬂfn.j

= vy Jre =X ly#2), Vg 2€L




SUBIECTUL M (30p)
i+ y+2=0 R
1. Se considerdi sisternul § ax+2y+4z=0 ,cu g 5i matricea sistemulal 4= a 2 4 |.
ax+dy+16z=0 a 4 16
Sp | @) Peniru a=1 sl se calculeze determinantul matricei A .
5P | b) Si se determine mulfimea valorilor reale ale numérului o pentru care det{4) # 0.
Sp :}Slmrmﬂwsimmﬂp:mnel'n{l:#}.
2. Se considerfi polinomul f = X* +aX” +hX +¢, cuab.ce B.
Sp | =) & se determine numdrul real ¢ stiind ca f(1)+ f(~1)=2009.
Sp b) 5& se determine numerele reale a,b,c stiind i (0= f(1)=-2 sicluna dintre rid&cinile
polinommalui este x=2.
Sp ¢) Pentru g m=2, h=15i ¢ ==2 3 se determine riidéicinile reale ale polinomului f.
d 4 f
O.:LJ .;:IM{(‘!— /J_,‘!EJ:r (-_ ggﬂ.;-q,._zd-,f{:—f{r:f:-r
4 4L f6
" e A ’
JJM(A'J'I.-F o I__ 32+|§5}_E+'§{;ﬂ=fﬂzefé—-féq =
- -
at Y .Jg}' - 2a°—f2att6=A(a - 6at&/
S 3 o BER o -fess ¢ taeir|
A B6-32247 A, = === = bl adc (A [+ 0p }’4}

E_.’ﬂff—e’&"\{-?,'-’:}:,‘: ofzt{#qu }M'fu/é_e Aiirea -'{-—Jf =t &

2 )Ff{;;rffarutc‘ ,}L!' b= d—& - e‘f’"L y
f@w+ fl-4=2009 = > ftatbre s d-a-toex 2003’
L+20=2009 == £ = 200 %

Q

) f”’ o ?) sl ‘:-E:;-’E
f o)< pr1)=-2 (2 + el =-2 =5/ £8 =_¢

Ll Wb eparzbee =0  )Pavz¢=-1)i¢-2)
sl s ) Gawier, b=
_'_._-_-_-_- r
Tasr=b f:r_-.:—.il;f‘,t::.ﬂu"lir Coo—2

3 "

e) f=xbaxteq -z = AP0c-2)€(x-2)=(x +)lx-2) < Octa)(x % xta Jix=2)
KTIZG‘;P;{;:'J
L2 = =3k, i

T8 B peain * |
X-xtizo; A= 3co=>X,  ER
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SUBIECTUL 11 (30p)
1itd =3
1. Fie matricea .-'I-[I 2 —3].?mnuueﬂﬁmt.dﬂ‘mimuuui:mﬂ=ml+f1.
I\ 12 B3
Sp |  a)Sasecalculeze 4% unde A% =A- A
5p | b) 54 se demonstreze ¢ 288 =1,.
Sp | ) Sdse determine 8,
2. Pe mulfimea numerelor resle se defineste legea de compozitie prin x» v =3n+3x+3y+ 2.
Sp | @) Shse verificecll xoy=3(x+1)(p+1)-1,oricarear fi ryeR.
Sp h}ﬂﬁs#dutmmn:numlrulm]rpﬂmum{x 5 slhi=—1.
Zp | ) 54 se determine doudl numere a,be QVE, Hﬂ’l‘-llncﬂl asbhe M.

dx =5 fiE
@"‘)’*-Gz-a)dz E)C a):‘ﬁ’
7 - £ & =35

= E _-: FE‘_._
) B=RA+L,, 54 :(,am;a): a*A LAl AL =

- at g Elel £ - 2a # €L,

AII,_ I
25-n"=das+r )= ( 5 )= g T

‘ade Ec.;, -3 . e
C/l B = a-‘fi-%f / e Y 5 aﬂ,}{ﬁ-j}: { 2a+4 —~3a
\a 4a -3a#f § ¢ dag It

'[‘g-i-'f'l-lbf3 ~ 3"‘5’_{
s fiﬂﬂﬂ(—SaH}rﬁff‘—rGf%B& (Eqﬂj £Gat 3zq{-3¢+;j =d #£0=7
k a+f @ & b= = bia.“ Eq;ﬁg—..ffﬂl
fb g A Eﬂf{ -2151'. 1'51': T ' ; ﬁll ] -—-?G.'F-'f "33_'5,—- 31‘:

4 f-atf -4’ g
b= -a <=Za# Se
_— —22 A+«

@ al 3(x HJUJ«&:_}-H— 'Exr+3n:+5jr +3-/= 3.1:? +‘,’=x+3}f+a Aok, B« 5,{,3

¢ 3{:1—5'}.53+3(ﬂ.s’j+3+£+£_rﬂ, WX 50 €A H 1002 = ([ UG =>

5)] ..i .E’r 3 _ifa g(iﬂj(ﬁg—ﬂj ~{= 3,3 %-—4’ =S ER
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SUBIECTUL IT (30p)
0 0 &

1
1. 82 considerli matricele A=|0 a 0|, unde aeK, /;={0
a 0 O 0

G={XeM[R)| 4¥=X4].

a) 5 se calculeze det(A).

b) $4 se demonstreze ci A°X = X4*, oricarear fi & M (R), unde 4" =4- 4.
Sp ¢) 57 se arate cff dacll a.be R, atunci matricea al, +bde & .

o = =

i
ﬂ] si multimea
1

< <&

. ; 2008 e :
2. Se considerti polinomul f=(14.X+X*) " +X™, cu forma algebrici
f=a, +a1.l{'+a1..-t'2+--.+ﬂm.':m.
5p a) 58 se calculeze fi(~1).
Sp b) 5& s¢ arate ¢ gy + g; +@; +... + dyge €51€ N numdr intreg par.
Sp €) 5a se¢ determine restul Impargirii polinomului f la polinomul X% -1.

0 0 3
@) ) gf@ffﬂz/g a o |=-—a
_ . o 9 %
L i o e o o a0 0 z =
¢l '4{1;? a O ({; a O -:(C, a."-ce):ﬂ#*"'*:-z
| 2 Y LR gl o 0 0 a
= r;fl:a-x: &.'EX_ ::,,4,1;{:){Ai FXEWJ:’#E/’
Xﬂ_?':xg,l_{;_&;izf[l:flzx

. o0
c) Ale £§,+4€»M=4n:53+;4&;4:a#+ﬁ=a?€ f=}
@,f_ﬁ{-,&-ﬁ-)ﬂ— = mjﬁﬁ-#-ﬁ“ﬁ#:q.«iap ;gf&.j,,s
_ pla L br)=@ Lstbr) 4, wa, ek =>a L t6AEG.

too?

foag
@ e) f-1)= (-444) £ (-4 = 4~4=0
§) Blibs M ERr e Beo e Biau "
© => A.+Q s
_‘fu}—_—_ G’-Hﬁf) ;o JEWF= Emf,f ’M;?M : i

=

a2 P = 2blE Viewssind Mﬂf )

{L} xz.- = {.r:a,rj{,-:ﬂ) ; y‘mﬁf’ {xa—ijz,f =-;r;/{1af'a't =d=p A= &fr‘ﬁ;

;ff = (x-1){x+t): g £ axtdr a der
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q_ﬂfal}ﬂ'[f-.fjfi-fi)zfi’}-ﬁﬁ_#—fr —atb {61: §.I'f'_£
§-—at+l Pl
B L i e
Ao =

(ll= 5 3% e afﬁ:?’{mi’{ o0 ooy

2o/ = 3% 4 2 2



Sp
5p

D) A=

SUBIECTUL II (30p)
1. In mulfimea A4, (R )se considers matricele .-'l=[d 2],5:[] u] siﬂ,:[ﬂ ﬂ]_

a) S s calculeze det(A>),unde 4* =4 4.

|
b) 54 se demonstreze o A’=f[|; :i}.ﬂﬂdﬂ A=aa

c) 58 se demonstreze ¢ matricea A verificd egalitatea A° —84 +12/0, =0,.
2. Se considerd polinomul f & Z4[X], £= X’ +(2a+1) X +a+d

a) 53 se demonstreze ci &' = b, oricare ar i be .
b) S se determine ae Z,, stiind ¢ £(2)=0.
:}th'ua-lﬂseramhr:mmﬂx =0, € .
)
(Jﬂ? _EQ {f ¥
1o A& i = A¢Y
% = {¥t — 256
o&f[fﬁ}f J&-:DJ‘F b 2 a(:H’ E'SJff—s(ﬁ 4’3)
.E»’I ﬂﬁzﬂ'z‘ﬂ":i(ﬁ 5"} g9 ‘L): 2¢ 4¢ A% 4”7
: 2 [ A d ol PN _n
o atapeat, i3 )0 1 a(s 3)4C )

3
arita A o oA o ’134-"'-. ’113"1: _:g E?‘tf{—?
E:E}i} "f :""I'.; 2"3: E'_,; 1"3:3! ‘f -— ql.l" S_‘_'-S-_ ‘::'g ] ﬁ—g
Al gl Ap £ A A = o
36 = 2¢(2a +4) 2 +R+5 =0 = 5::&& S sy

¢) a=t; L=k +CE-£+4),{+3+:, - XK +5X
o 1, A 4. L —343 20 =3
L8120 X,26; Ld)=o => K, =4 3= <
A A 1 S o T (e, ST (N, / b
=2K 73 ] (2}= 2£5.2 =lége0=2 A, =2,
gy A 4 R Shad T R .
Pri)20es. i = prlic@ =458, Lar/=5+5-§ =
2 LA A & X, =8
=S4+ A=0 #'?IZ.'::S' L:—:L} &‘Aézg=}f‘”:5‘
Hq!,'-'.'—g
;T
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SUBIECTUL 11 (30p)

1

1. Se considers matricele ,qr,:[:’ 1].1:r=alai fzz[
X

0
0 I]-EEMJ:=J‘:'*"I-

5p | &) 53 se determine valorile reale ale numdrului x pentru care det( A4, )=10.
5p |  b) Sase determine numinl real x astfel incit A2 =1,

5P | ) Sase demonstreze cd A7 =2xA, +(1-x")- 1}

2. Se consider? inelul de polinoame Z,[ X].

Sp 8) 54 se determine a,be Z 4, gtiind c& polinomul fe Z;|X], F =X +aX +b are radacinile 1 5i 2.
5p | b) 54 se determine chtul §i restul impdirfirii polinomului e Z,[X], F=X¥*+3X2 42X+ 1
polinomul ge Z,[X], g=X +1.

5p :}Sﬂmdcmmm:ldmfeh[x],,r'-{a’+iu}.r=+ia.t'+f mmi,f[‘]="za+i

O ﬁ'j '?{r‘z’f_("f' J- } ( i «f" -’-’f ~d=0 =>X ._,{-—‘};{ :i )
i :': -—}J{*F-,t"‘f: o
{r,; iq'JLT—Cf .'uf' ) (21{ K-l—{) A {2}{ G —

’ * 2« - =4
C'J E.J{Jq‘i‘{'{'a{'xz)i__i:.(:aﬂ 2.‘:1 J o ) -":-'f.-:l' o

I oy Thail an a+é =
= — —':"" = .y,
Q_J ‘{(AJ Giee {A’A*E&Hfr o) < }{Eaﬂ‘} =

®

=6
-1, M A
‘Er} ?23-&{::3+Ex+ff{—’i’” —
0+ TN+ 2
" A 7
F xttex +4 9 — XK FL
Z 2 A
X £2X k<o
Floed
1L+i
ALKt A
£ A

tJ q"(.?)-; ﬂ?-f;if'gca -I—F: &.E%Eh?} fu) clftl{nf =2
Q}:qf FQE’EE *}49(—4‘) EQ-PJ
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SUBIECTUL I1 {30p)

4 =2 =2 =1 =2 =2
L. in mulfimea M, (E) umimmmg..i:[-z 4 -21.3:[-: -2 —z}gc:.na.
=t =% 4 =3 =& =
Se noteazh cu X2 =X-X
Sp a) 58 se efeciueze produsul 4 5.
5p |  b) S se calculeze det(A) det(B).
50 | ¢) 54 se demonstreze ci A"~ B =6(4+8).
2, Pe mulfimes multimea numerelor intregi se definesc legile de compozifiex* y=x+ y+2 51
reym y+2r+2y+1.
Sp | #) 54 se demonstreze i x= y={x+2)(y+2)=2, pentru orice . ye R
Sp | b) 54 se determine simetricul elementului x=-3 in raport cu legea de compozifie ™",

Sp t]ﬂum1wsiﬂm:ul{'t:”1=?‘unrlux._peﬂ,
oyt =16
d o O
gl MR A L i ﬂ):ﬁz
@"L} Abef o Tuplleesepdy=ly o
\og =2 Gt e e
f=g =g | | -E=T=d
&) M(&F'QMP”: -2 ¢ -2 /*? -2 =2 /:.D
-2 -2 % -2 -2 -2
-2-2 24 A2 43 -\ g
-f'__J .ﬂ’L' ngrg ,i & =L i(ﬂ'i 16 42 -6
. ,; £ gl cde It e
-2 =2-L -2 -z-2 /2 {42 42 el
Fjlz d:'j: -21—:—1 -2 -2 -L :(jz iz {2
w2 -2 -2 J\-2 -2-2 2 L4t AL

‘,L__ﬁ.t: Eﬁ-—(¥£ﬂ): Gla+5)
@J al Qc-f—i](?—t-ij—a-:

3 fraete +i—u E'{x*'ﬁ,n"f'{ffﬁf:ﬂ;

£ ea=@ekmxy $T T e ]
(x+2)(e ti]=0 =2 €=~ ; mmfﬁ” f?u

(ﬂﬂ}a )(r:: xo(-3)= =4’ el pIfp s g~ ilifsitp £=4

- A
,3W Lol =3 A .r’m‘(,mfﬂﬂ fjl?t?’?“a“?
& L .
X -5 K= f maXK=Zy
'ﬂj KEHf"'Lg: d =7 ¢ 2 = e E{i:? =ry=12
Ko tpaxteo ez = 46 o S Ao
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Qe {H; 2);(4-2); FJ,E);'@["E)(‘ 24); (2,4 [ (2:4); (2 _’HJL

x'j,f-i:HE?% -2 = J:’q'yapzx +£?+a:;¢(‘h HTIJ,{_—"ﬁ? .



SUBIECTUL I {30p)

2009 -1 -1
Sp | 1. a) S se calooleie determinantul :
e ‘ J2009 +1)
5p h}&mcwmmhmnﬁm}ﬂ? :Ia,mﬂu.q:u,smmmﬂnmqid
i !
X —dx+2=0
=1 1 0O 0 o 0
Sp ¢) Fie matricele 4=| -1 0 0|gi @,=|0 0 0| Shsearnech 4+ 4+ 4=0,, unde
0 00 00 0

Aedodgd=atu
2, h@mmﬂaﬂeumﬂd@d&wptxmp-lj;.an-!.r-llyidﬁ
#) 54 se demonstreze i xo y=2{x=4)( ¥ -4)+4, oricare ar fi x. ye K.
b) S3 se rezolve in tiulfimes nomerelor reale scoania xox =36,
) Stiind i operafia .- " este asociativi, 54 se calculeze 1 o4f2 ST = /2009

Lk

@ o)

V2007 -4 = / — 200F-d+4 = 2007

A Ueaes + A
=4 Cenl= ST 2P dby=it i KL{:ftfﬂf——*’l
&){I;**&-’ Xy 46 = 0 —af= 3 J —Kn X4

Wy =2
R Y O - 4. D A D
CJJ“‘E':__,{.;;:IJ ,{.ﬂc:: (-4 ﬂ) £
wa am 6 o o > A ehtA= 0,
sl‘-i'
~{

! {]-r.-t't:l .,-;} { 0 <
4:,;_ c:laiﬂ
0 UC}G

@ «f 1[1791(3 a)w,-i:ch,—rfx:d??#—az#% Er]—a”,::—&}ﬂg
= Rot, b‘r:jf}ﬁ_

) Ax4)(x—)+b=36 =7 2(x—g) ._;gly{i{ngﬁ—@ =>
=% X-f=2f =2 % ““
¢) Kuﬁ:.i'_(x-*‘dﬂ;&}%‘r'déc ﬁ‘f@f

(T T AT -oroVT a0 VTS 2§ e UG = a0
Kof=4, Feer
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Vo FF

SUBIECTUL I (30p)
0 o1 1
1. Se considerd matricele I:[l i ﬂ], .5:[{1
0 1-0 i}

X=X -X-...X,nelN".

e m o
a) S se verifice i X° = 1.

b) Sé se caleuleze det[ 1, + X + X7 ).

c) S se demonstreze o, dacd Ye G, atunci ¥ e G,

2. Se considers mulfimea Glr{a+b\|'§| a,be E, a* -3b° -I}_

a) 54 se verifice cd 2+3eG.

Sp

Sp ) 5i se arate ¢, in raport cu inmulfirea numerclor reale, orice element din multimea 7 are imvers in G,
Sp &) 55 5o demonstreze od x- ye &, pentru orice x,ye &
X

2 D"Daﬂ' 04
:@53; )(ﬂﬂd‘ (ﬂ)@ﬂﬂ
0 A O i oo o S
1l oo g O 4 b 4 d -;"'f'*l"
oo A 8. 4 2 4o o A4 4 4

#}Gfﬁf(lf—{r}(-f* ) 0
: —1 g i
¢) X= 1:3 S (x*’“): AR

ke xt H'-_-_?:.& iy X Ll Ggm (XE) XE G
et Yo g pves

@E') EI.-FE“UFH_E-LQ"_ 5:}2*@@&
Q=276 = =4 at-36= 4 ;

¢)xeq, x< -.—Hw’ a*-36¢°={ afEF

f:s:a
=0
5

]
%= - Eo80F 265 gty (
4 1+&ﬂ"‘3 o T e =>1¢c6
e atdefcadugis] = Y
Freg,
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¢) Xoaebiz; &-3¢%4 Y=ctdVT; e 3oli=f
xb«f@,craﬂd/’%fn.dhﬁaﬂfr

(ac +36d) "= 3(ad+be) = de “onlede st U 3a%lL Godidd-308
= @ Esd) - 365 (rel')= @345 =2 xy €6, bx, e6



@ "l} B{CH'HJ(&('E'H:—A’: gk":‘./

V098

SUBIECTUL I1 (30p)
2 =1 =l =1 =F =1 1 00
1. Se considerd matricele A=|~-1 2 -=I .E=[-l =1 =1)si Iy=|0 1 {l].ﬂ-euﬂtemifi=f-l.
[-n -1 J -1 - d] [u 0 1
a) 53 se calculeze AR,
b) S& se demonstreze ¢ (A +B) = (A-B)Y = 4° + 8.
¢) S se calculeze inversa matricei {A—B)".
2. Pe mulfimen numerelor reale se definegte lepea de compozitie £ v =3+ 3 +3y+ 2.
a) $& se demonstreze ¢ x* y=3(x+1)(¥+1)-1, oricare ar fix, ye K.
h}Slmdﬁaﬂmmm:m]cmhp:mm{frz}'S=-l.

¢) Stiind cd legea de compozitie este asociativi, si se calculeze
{—mm-m:p- - —{-n-n-l- .+ 2008 % 2009 , Yy,

2 il 94d+d —EtH] 2

ﬂ,L) Ao i r : jf ‘(; g1 Rpppt el 12 L":’]3

4 ‘—1’ 4 o 4t Bl AR d A
._,,,f &

’f A—{-—E?' f—-’EE *"“‘"5 I AHR) = (ﬁ-ﬁﬁ

2 4L &L

= +£M+r’5 =- 2
4:"/; @"f"r"a_f '+J'_ _OAm A __r‘;_ I:Z?-._:“P@ _;-;_ ko o
RS - 3 a4 .
e ?‘-f—f Jo 270 ): I,
utl 4'—'4'—4 s ) _ . ,.r"#? c.:)
- e jgeadit— ool - B 48
(A-) :(51,,}) . sEtaar | BEEs  ip o
"' e i o &
1,_;: ; OMC f’ (=B .o #iE )::Jd'f
("_'*'ﬂ"") i / . 0 o £4{.
1 A ‘f# = % 4K, - 4 f

+?,x*,b?ryf'3 1" 3X:?r+’3x+3j'f‘c”- 'f-i‘:_'}’;&’ftf’:—"ﬁ

: _p ! LAo=K, =l
& 3 (xF2e)(5e4)-4=-1 §fc*-1)=0, o

f) ¥ w(-t)= E(IHJ(H;) ,,f—._,f EE o
firi)*ﬂ#-ff!'-—’-frzﬂﬂéjfgﬂﬂj"a— 4

-~ 2009 )o{ 2008 )% -
: ) ,f;’f_ ol X w(=t)]=—4 K’
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SUBIECTUL II (30p)
1. Se consider® matricele J=[; i].h-[; E:]B:[: ;]m nLyeR.
a) 54 sc detenmine numérul real x astfel inclit 4-8= 8- 4.
b) S se verificech A” =4(A-1,), unde AZ=A-A.
<} S se determine numdrul real @ astfel incit 4° —ad’ +44=0, ,unde A’ = A-A- A,
2. Pe malfimea numerclor reale definim legile de compozitie x= y=x+ y+3 §i s* y=xy—3(x+ y|+12.
Sp| #) S#scverificeci x* y=(x-3)(r-3)+3, orcare ar fi x, ye K.
5p |  b) S& se rezolve in multimea numerelor reale ecuatia (x=(x+1))+(x*(x+1))=11.

xafy—1)=0
(x+1)eymze(y+1)

CRTRET LV ‘“'rﬁ)
{f/'-] "é:] i :(m E)(D gJ:({;' {3:2 ‘J_,—}f,}&zpz_j_g.{?:ﬁ{ff?

JE-&—_(:_: ) (“ EE*QJ ix=Yz =2x=¢
@ﬂziﬂﬁ_(ﬂz) )( oy
{ 2

4 (h- L)< [@jj e ) 4 (A~L)

P L@y AR :'?,H)
© A-4%a = M){ﬂi) (
’%t!+!£:,£?:}

4. e fq) (3 a’)( )_?{&m_u

® @ {IAJ{}’, sj+5:fj*3f-'ﬁj'f'?+3 T'fbf-?’(ﬁ o JHez= X1y, b"nyée

@ X o (Xed) = Xt (¥4 $23=2X+F
K & ()= XK+ - 3(“’5”}“3’**’5 3 Bx=3¢#2= x-é’wﬁ,

24 4+4) (=S +.F) =44 “3”3&'
@1+ +( Jf?;ﬁ_r o 380 {rfi_

—

e

< 44

Jour, veE.

Sp :]Einurmheuimldemmﬁi{

il

\

41] Xe| r-,[‘,f—-i-i'{'t'ri 3= X4y +2
(K +4 *y = (xﬂ)ﬁ, 3(Xtt £y )td2= x5,+?_3,.: -3 -3gdee=
3x :-t £ 7
xl‘:—fﬁ({—f} K{yﬂ; Efrrﬁjpﬂ | 412 —x:j—u 3,:—3:, e —"35:111“5 !
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)Hf;i



SUBIECTUL I (30p)

17 4f
a) 54 se demonstreze ci A° =84, unde 42 =4. 4.

b) S se calculeze det X {a).
€) Si se demonstreze ci X (a)- X (b) = X (a+b+8ab), oricarc ar i a,be R.
2. Se considers polinomul f =(1+ X 4 x*)""

S =y X™ 4+ a X +ay.
a) 54 se caleuleze f(1)+ f(-1).

1. In mulimea M, (R se considers matricele J=[‘ E] I, =[l1] ':Jm X{a)=1;+ad, unde ae & .

¥ <L

- X" T X] cu forma algebrica

£4 4

b) 5i se arate ol suma ag +a; + 9, +...+ g, este un nUNEr par,
€) 58 se determine restul impdirgirii polinomulu fla X -1

L ViR BEtai ada A L KW
00 #= (1)1 5t A ()-es

: Fe
) i © Laalfa T ("’*5‘1
@:} J('{a.-):(,:, ,{)f 2% {,q)— Ze Atfa
z
a&tﬂl"-ﬂ’ﬂji J Sl 5 /: {'Jf-{rca}{ 2q-Fa :J+f@+fare2- Léa =
1a A+ha ) Arwia

\ : : o
€ X(a) x(8)= (C ten)(E, +ba)T afbudl Arabhs
- l‘fl-[h-ﬂr‘f-frg14f‘iﬁ?-rﬁ}ﬂ:Ilﬁfq{—ff&:'aﬂ.)&:X{’gf..ﬁf_fqﬁyf

@ ; Gaa - 5 {;;f‘,gc':#?
@ —f{41+&?f-f!:(é+;+4j By 9"7{_£;5J_ :m.j

4} — (A
4 ﬂ_ﬂ

—

—

o, R i
; G6#0 2pd0 & 2o
@‘Eafﬂtfﬁlﬂ‘--ﬁ’-ffmﬂ: ff-*'J': (H»HJ) - AV = F
3“"1 Ll = > it N [t = @, + -~
5 L P WA ool
2 ]
@ f:(f —-*'J-i**ﬁ,; jﬂﬁdﬂz {jﬁﬂf’g&?—{/:}‘éﬂtﬁ‘k = 4=
= s o= AF4
f = fﬁ*"*}{l’ H’)‘i +axX + - i _5.:1':;
" “ S5
{(1)=atl }Zafﬁ:g 4 ¢ 13
f(-ij:-—ﬂ+ﬁef —atb= 0 e oy B
' - = i i 2
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