5 Motto:
AMatematica este ceea ce “~ncepe

“n modestie Ki se termint " n
Calvin Colton

(a° b)? =a®° 2ab+b?

Din cuprins:

A.1. NUMERE RA;IONALE

B.I. NUMERE REALE 111 a3
C.I. CALCUL ALGEBRIC bt
D.I. ECUAG{I I |3Nécu?&’;1f’° 5152100

E.l. ORGANIZARR DATELOR

71=3,1415926535...

- (a- b)fab)

V2=1,414...

b aG@+b
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c c
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. ARI TME AL GHE B BeNestrul |
AI.NUMERE RASI ONALE

Al. 1. NOSI UNEA DE FRACSIE. TI PURI DE FRACSI I .

. a .
F r a ce§ieo perechadenumerenaturaleak b,cub_0,n ot g,t lnareasenu me kKt e

numkir tiarlopsen u memumidr. Fr a ©éai rad tek© p & rfrf@gmentea fost”™ mpLr Si t

“ntregul

FracSii echivalente

Printr epr ezent trinSedtleigeanl eancteeea kint pagt e Pénht u

dout f%rmi% Sunt echivalente se caroduselea@=bke, pavOnd ur mtt
posi bilittk$Si

 daca@=b@,atuncif r ac Si il e surat%i:%:ﬁ_hivalente
f daca®@, b, atuncif r ac Si il e nu, sw%itﬁe.techivalente
Exemple:Se dorseektset usdki eze echi val en$Sa
1 gK% Cal d@tl@m&\?g:%,decif acSiile sunt echival
3 .6 , s . 3 6 . o
i 2 KI7. Calcd £ n80 =21k i4®=24, 21, 24 Y 27 ded fracSiile
echivalente.

FracSii echiunitare, subunitare, st
O fr %c@tbseu pr au diatekrmtb O;deci%>1.
a . : , -
O fr agceﬁeeec hi u,d at@ebtb, O;dECIB: .

O fr aZ—ce@ei seu b u n,idtaaaktb, b, O;deci%<1.

36
31+ X

Exemplu: esteof r ac Si e

f supr auperitri3@r31+xVY x<5,
fechi upenttu3sral+xyY x=5,

s u b u npentra36<431+xY x>5.
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Amplificarea / simplificarea frac

- a : . . .
A amplifica o fr %,c I5,i0eu un n u mibatural n, 0, ° ns e ammtmualt it

numtr tct@tmunnitorulcun u mifr rual d i r@%:@

n®
este o

Se observi ct fra
fraclkiceceeaecihnivail elnd £ ¢

Exemp|u: 3) ﬂ :E = 1_2

7 30 21

L a : -
A simplificao f r % ,cbS 0@ unn u mhaturaln; 0, divizor comunal numerelora

(n :
KD," nsea mmpiat ®it mt r tct@tmuonitorulcun u mefir rual d i 8 a-n

L= :
b b:n
Se observi ct fracSia obSinutt este o frac$Sie
(4 o3
Exemplu:%3 :221 :gforma finalkt nu se mai poate si mpl
FracSii Il reductibile [/ reductibi
FracSia caoateussepmafifriaccaSisse imuendeukctte bi | Lt

O fr age,gbi, @estei r e d u,cdtai abin.rh.d.c(ap) =1. Se mai poatespunec ti.

f r a dar&ductibileesuntacelef r acarSaum u mt r k bumitoiii humeae prime” n ele. e

Pentru a obS$Sine o frac$i§abj0cmat.m.m1d.b(la,b)]L,

se si
1616 1 . .
Exemplu: 26 :éest e i reductmmidt3)=ldeoar ece
Exemplu: S tsesimplificef r a%,iasﬁel’ nc®thSiofermiciSecucti bil t.
Rezolvare16=2%:124=2231, r e em.in.t.¢16,124)= 22 =4.
(4
Rezu41—6t ::i.
124 31
FracSiaicgpoatsee smanptrdcfheseedumekbel Lt
25 1 . . . |
Exemplu: — :§forma finalt nu se mai poate simpli
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A.l.2. MULSI MEA NUMEREL OFOREDE SOREREAE NUMERELOR
RASI ONALE

Un n uxmt & numemt e raSdantad epestetehe de N U mMe
(ab)b, 0, ast fXGE. “ncot

Mul Si mea numesel ootQ@@bEShisoenadieef i nekt e astf el

Q:iex $a,bl Z,b, 0O, astfeincétx=§3.

i by
Un kir de frac$Sii emcbhmivralrean$ieomeaelprezi ntt a:
Numer el e sa Snothadzt prin fracSiile care | e 1

ExempluNu mtnr a $ iéoprmaiefi reprezentaprin oricaredintref r a ceghivalente

4 6 8 2n . x
—: — —...—,nl N
10 15 20 5n

ObservaSii
¢ ArelocincluziuneaN E Z E Q;

T Mul Simea numerel esteQra®@{0onale nenul e

T Un numbr raS$Sional poznumbivr kria $ieonrudu Isgi meaat |
numerelor raSiestal e strict pozitive

Q- :?%ai N", bi N"{]
|

y
T Opusul numt r wtlpazitivestea § ma n a | s Si oMaull S9 tmreiac t |
numerel or ra$Sioestail e strict negative
Q” =f- <fal N",bi N"y
I b y
a aag " a5 " _b
T I'nver sul numbestelnalaitc%ca&beoi,mabaol =—.
b cb+ cb+ a
1 Mul Si meear enw r est@@3Q COICY,.
: . n : oL
T Orice niiNemkt e un nuern:rIaslonaI pozitiv:
Cazuriparticulareﬁzg: numtr raS$Sional nul ; 1 = numtrul r
T Un nuer%,la,bl'SN,!m,nanlste natural, b@act ki numai

1 Numereler a $i sumraimezereprezentatée cuajutaul f r a c @dinaré,fie cu
ajutorulf r a c Zgcimalefimite sauperiodice;

T Orice frac$Si e zeocdiinal tp ofaitrei tbti fsraaue Pposeero o mai b
Teor eOmdarearfi qi Q, exi sttt o uni c%Laierbé NS i easitrfeedu c 1

ol

q:
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Transformar eaarfe acrifirdlaaSioirdaenci mal e
Unnu mt a $ ipoziaréprezentaprintr-of r aiciSée @ u (:gt,a,tﬁiNF,lhz 2 ,se
transprimormpk ¥ 61 r e

Tfr aeefmakfinitt, dact descompuner ea ilnii cbhon $ni nper o
factorii 2 sa 5.

Exemple %7 = 2—7 =3,375; 1—67= ﬂ =3,34.

23 50 202

Tfraefimabperi odi ctdacimptdescompunerea | ui b

conSine nici factorul prim 2, nici factorul
(3
Exemple @:£:l(662337; 33_33 :1—1:3,(6).
77 7Q1 9 32 3
Tfracegmaperi odi,ctdadixtdescompunerea | ui b
conSine cel puSin unul din factoridi pri mi
de 5.
Exemple 2 L =0,0(190478%; 203_ 203 =1691(6) .
105 360 12 32

Citim, deexemplu

partea "~ ntre

P
16, 91 (6)

oA

partea n egrieada o d i

Transformarea frac$Siilor zecimale " n
1 transformareafrac Si i | or zecimale finite “"n frac$Sii
ag,ayay..ay :ao%, agl N, a,as,...,a, =cifre,
1
Exemple 0,007:L:i; 7,54:7—54.
1000 103 100
T transformarea fracSiilor zecimale periodic:i
bibs..b . .
bo, (b1b5..by) = by 2™ by i N, by,by,....by, =cifre,
&9.(.9
mcifre
Exemple 0 (45)—4—5(9 -2 ¢ (7)= 6~
’ 99 11" 9
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T transformarea fradciSdd |Imirx tzee c’i maflrea pSirii or di

aay..abby.. by - aqan..ay
gLQ.(.Q @LO.(.O
mcifre k cifre
col N, ay,...,a,by,....by, =cifre,

Co,ay...aK (b1by..by) =g

a1 o
Exemple 0,88) =20 =8.  24(s)= 215 1_231_ 2090+14_194,
99 9 90" 90 90
026579 = 26573 26 _ 26547
99900 ~ 99900
A.1.3. REPREZENTAREA NUMERELOR RAS| ONALE PE A

COMPARAREA NUMERELOR RASI ONALE
Reprezeh ar ea pe axt a numerel or raSior

Numerele pot fi reprezentate @xa numerelorcare este o dredpt pe care se
originea (un punct O) un sens poziti(reprezentat printo s L ,care setia spre dreapta i 0
uni t at e (Wnei umgegment knitate)

M(x) = x este abcisa punctului Munde xi Q, iar M este un punct dse axa numerelor

Numtr u | raSi onal O corespunde origimnii., adi c
Un numtr r a S0 eenreple i pptntr-urt gunct Pa aflat pe semidreapta care
i ndickt sensul pozFai v, ales, astfel "nc©t OP
Un numktr r a $i0 senraepre i me d-anpunct Qt aflat pe semidreapta care
i ndickt sensul negeath v, ales, astfel 'nc©t 0oQ
ExempluuSe reprezintt p%gg(@% opDecn a\tereIOE—Q(()G)))—
Q O P
e
! 0 10
2 4

Modululunuinumt a $Si onal

De f i Mungmneodululsauv al oar e aa abrwil unkwk®, rrauSmtormgll not
definit astfel:
éx, dad x>0
|x|:‘:0, dad- x =0.
t. x,dac x <0
8

+ =
9

8

58
=—: _5’ =—; =5,
9 | 8| 10 |5|

Exemple

_Z‘:Z-
31

Propriett Si
x|20,"xI Q; |x]=0U x=0;
M=l "X Q

T +y, "xyl Q
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IX@|=|X|<'P/|," Xyl Q;

M= xyi @

- blele- o1, 1 @

Preciare:Absc i sa unui punct P de pe pDaa ixp Prgysdii(or s
dout puncte pe axa numereIBQ:‘prr)cbhgimea segment

" pazul exemplului anterior avenQ= ‘E)+Z 6 sauQP= ‘ g E

4

6

Ordonar ea numerelor raSionale

Fie dout numer e%Krga,@na,dn,n,al'll\leb,m,cd;O}<tiievlea$ia de o

"<" (mai mic) Avem:%<§, d at<tb@.
Propriett$Si

. . - * .a _k . .
i Orlcarearfla,b,klN,atunC|B<B, dact «Kia<kumai dact
. . I .a _a . .
1 Orlcarearfla,b,klN,atunC|B<E, dact «kKib>kumai dact
Rel aSi a "d'eneorpdkirmeg t e st ordontm dout numer
aceeacxki se procedeazt ca Ki ‘er i Saz ulr eduti er ipo
aducem numerele | a acel axki numitor comun, apo
cea care va avea nhumktrttorul ma i mi c .

Exemplu:Vr em st compagﬂt'i%. numer el e:

c.mmm.c(7;14) =14
2)8 _ 16 .9

7 14 14'

Rez uﬁKE;
14 14

Putem utilizaca el aSi e &«é>"@aidare)ar e

16 _ 9
Exemplu: — > —
14 14

Extindem rel aSi a daeSioorndailnee pdoez iltai vneu nhear enluemer

Def i rrie §biez; b, 0, atunci:

i %>O,d a akbaua c e bemR; i

a
i B <0,d a ak bausemnecontrare.
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Fie a,bl z*, ¢, di N*,atunci:

§>O,E>O, ad<bc sau
b d

i E<E,d a cﬁ_<O,E>O sau
b d b d

§<O,E<OK iad<bcsau9>3‘
b d d
Exemple 3 <§, deoareceio’ >0, S >0, 38<50:;
9 8 9 8
-2<£,deoareceg<0, fr>0;
7 9 7 9
-§<-g,deoarece§<0, -g<0, -9<-4sa-§>-g.
2 3 2 3 2 3
C modsimilar, pentrua,bi z*, ¢, di N*, avem:
§>O,E>O,ad>bc sau
b d
i il>E,d a cﬁ_>0,2<0 sau
b d b d
§<O,E<OK iad>bcsau§<E
b d d
Exemple g>§ deoarecg>0, §>0,g>0, 70>53;
8 7 8 7 8
g>-},deoareceg>0, -}<0;
7 3 7 3
-§>-ﬂ,deoarece§<0, -£<O, -9>-16sa-§<-£.
4 3 4 3 4 3

Re | aepidime"¢"
Da xtyl Q,cux<ysaux=y,spunenc i estemaimic sauegalcuy kK h ot K ¢y,

Da xtyl Q,cux>ysaux=y,spunenc & estemaimaresauegalcuyk n ot ¥ 2.

Adi ct,
1 daakl z bdi Z*,atunci9¢E,d a dlsau=S.
b d b d b d
1 daaki z bdi Z*,atunciilz E,d afplsau=S.
b d b d b d
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Propriett$Si
1 reflexivitateax ¢ x, " x| Q;
{ antisimetria:" x,y,d a x€y, y¢xY x=y;
{ tranzitivitatea!' x,y,z,da cx¢y, y¢zY x¢z;
1 "Xx,y,inegalitateax ¢ yestee c hi veul ent t
x+zCy+z"zl Q xQc¢yQ@"z>0 x@2yQ@"z<O0.
fdaxiy, z¢t, atuncix+z¢y+t;
fdaxky20k iz2t20,atuncix@2 yQ2 0.
Opusulunuinu mirra Si onal

De f i:Dio%mumeresenumescopuse d a tetcorespunge axanumerelorpunctesimetrice

f adgbrigineaaxei.Opusulunuin u me & Sireemakt dm z L

6 .5 6 .5
Exemple Opuselenumerelorg, respectiv- 2 sunt - s respectlvz.

Partea” nt riepargeédf r ac Sawuaumt a $Si onal

Partea” nt raenaugntt rrual Sui xpnnoat leufx}, estecel maimaren u mkt nt mae g

mic sauegalcux. Numt r {x}=x- [x]|sen u meparte& r a ¢ Sana nme rrrial Stxc n a |
Exemple [3,28 =3, deoarece3 ¢ 328<4 « {328 =3,28- [328 =328- 3=0,28;

[- 328 =-4, deoarece 4¢-328<-3«k i{- 328 =-328- [- 328 =-328- (- 4)=072.
Observas$Sii
1 d a cr=ag,asag..., unde agi N, esteun nu mk @ Si pozitia keriscaf r ac Si e

z e c i \tantipartea’ nt rasma gt rresteag iarparteaf r a ¢ Sanametrrry | u i
este0,a;a5a3...;
1 Da c £=-ag,aaag..., unde agl N, esteunn u mkt B S i poaziia $criscaf r ac Si e
z e c i mataricitpartea” nt r @rmwrht rruebtei(ag+l), iar parteaf r ac Sa onar t
numt rresltelj-m.
Exemple [516]=5, iar {516 =516- 5=016;
[- 1284 =-13, iar {- 1284 =-1284- (- 13 =016.
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Al4. OPERASI I CU NUMERE RASI ONALE

Adunar ea numer el or raSionale
Adunarea numeesteropaSanabLprinpeareha de
Kbi se asociazt unatmnumtsuma nunBrelaamr &.|Numereleatk ebtse
numesdermeniisumeiSu ma a dout numere raSionale e un nu

OperaSia de adunare
termen plus termen egal sumkt
a + b = atb
Sumaatbs e cal cul eazt astf el
f dact nawizaue laecel,@akemsemmbt oarel e situaSii
[a+ b =[af+[bf ;

A semnul sumea+b este semnul comun numerekk b.

T dact namiemuvelaeu acel aki semaSiavem ur mkbtoar e
A Ja+b=ld- [o];
A semnul sumeatbest e semnul numbrul ui cu axobdul ul
Exemple & 88+4 7815, 4 89,4 734 83,4 7 ‘%E
¢ 23+ ¢ 23+ 23 ¢ 23+ ¢ 23: g 233 (; 233 2 23
86 .4 70 1 7 3 7 7 1] 1
—8+S‘e—8:-—cu-%>HKS‘e§8 4 78-4 83 & H_
23+ ¢ 23+ 23 2 2 ¢ 23+ ¢ 234 g 231 g 231 23 23

roprlieetakdQuin £ r i i numerelor raSional e
1 asociativitatea” a,b,ci Q, (a+b)+c=a+(b+c);
T elementul neutru la adunare esteé'@i Q,$01 Q,ail. a+0=0+a=a;
1 opusul numiaralQ@$-akQ aisa+é a)=
f comutativitatea® a,bi Q, a+b=b+a.
Observas$Si

T Dact cele dout numere raSionale au acel axki
numitorul;
17 2 19
Exemplu: —+—-=—
3 3 3°
1T Dact numerele raS$Sionale au numitor. di feri
regulaanten ar t ;
+
Exemp|u:§+§:5)§ )§_M_58
3 5 3 5 15 15
Sctedar numerelor raSional e

Sctdeuear el orestaeSi omerl &S i prin care ari cktr
Kbi se asociazt urabmumdi f ¢ ruGarcsoamir b. Numerelda & b se

numesae s c trespettys c L zbit bened8at numere raSionale e

OperasSi de sctdere
desctz minus sctztt egal di fere
a - b = ab=a+ (b)
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Observas$Si
1T Dact cele dout numere ra$Sionalke asue apctesltarkeia

numitor urT—]I-E—-a—dﬂ o tO0.

n n
Exemplu: — - 2_8
3 3
T Dact numerele raSionale au numitor. di feri
regula anterioart,
Exemp|u:z_§:5)z_ )§_@:2_6
3 5 3 5 15 15
Obser Adurieax:i sctder ea numenrte logpre rraaSgiio el eor di nt
Scoaterea “ntregilor din frac$Si

ReguRé&ntru a sco—uamenumliw%etga’ﬁaﬂpd_rhragtirm numktr £t or ul

Creprezintt ’‘rmtepe@izi htibamuméegstulor ul pLtr Si i fr.
%,a>b,b,o, a:b:C,rest:rYgzcézpartea frac$Sionar t.

Deci , se aplickt teorema “mpLtr Siridi cu rest, a:

a_b@+r _ cilocl

b b b b

Aceastt regult se aplict |l a fracSiile suprauni

Exemplu:i—?’z 40%, deoaree484:12=40rest=4.

|l ntroducerea “ntregilor “n frac$
.
Reguaﬂ_:aa b, , 0
c
+
Exemplu: 6§ = E = 45
7 7
Cnmul Sirea numerel or raSionale

Cnmul Buimemne | oregtaeSi omearl&@Si a phii ndeamememre cik
ak bi se asociazt u b mumbiradusul auereoma b. Nunmemreleax b
se numestactori.

OperaSia de "nmul Sire
factor ori factor egal “nmul $§
a A b = ab

Cnmul Sirea a dout fraucmerptbn fFfaBubSalea seu

respectiv a numitorilor “~ntre ei
Exemplu: §C}4—ﬁ—1—2
5 7 35
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ObservaSii

1 produsul are semnidl + 0 dact cei doi faatciorpBBAU ace
a<0k b<0, atuncia® =|a/¢b|;
1 produsul are semnuito d a cfactorcaesemreldiferite adact Kk a 6 Sy

a<ok i 0, latencia = -|a dbl;
T produsul est eabe@,aldatcsaubal. adi ct

Exemple
2.4 _ 8 & 3G4a 5G_15
c& =25 28% 0=
T 3% 15 ¢ 4=¢ 7+ 28
3&76 21 3 3
- —0=-—:(-4)0==-—;
T 28%58 1 AR TR

Reguli de galcul:
T "al Q a®@=0&=0;
1 "ai Q ad )=(-1)&=-a;
1 "abi Q (-a)®=ad b)=-ad; (- a)& b)=al (regula semneldr

Regula semnelor sintetizatt tabel
A + -
+ + -
- - +

Propri etltSiirliei "mumuer el or raS$Sional e:

1 asociativitatea” a,b,ci Q, (ath)@=alb);

T el ementul neutr ballQB$ll anuddSiG=za; est e 1:

f comutativitatea® a,bi Q, alb=b&;

T distributivitatea ~ nmu'ladicirQ, adbf gSah°e@. adunat
Atepr opri et £ Si

T "al Q*areuninversa'lzi, cu pror:ai%i:%@al;ea ct:

 "abcl Q, da=dbtatuncia@=b@;

T "abcl Q da Ok a@=b@, atuncia=b;

 "abcl Q da=dbi c=d, atuncia@=b@;

! Dact-uhntpr odus de numere r a$i ostaimpar, atunent r u |
produsul este negativ, i ar dact numbrul f
pozitiv.

Exemple
5 254 404 604 504 35 6 _ 3

1 % 03 —0% 0% 0% —0=-- =--;
¢ 3+¢ 5+¢ 4+¢ 4+¢ 2+ 4 2
o 2~.0 4~‘0 6~.° 5~.0 3~.0 4~

1 % 28 —0Ge ~0G 208G -0k ~0=+1
¢ 3¢ 9+¢ 4+¢ 4+¢ 2+¢ 6+

Factor comun

Exemple
2 4 6_24 2 30
4+ —+—==F@+=+>0=2;

f 3 6 9 3% 2 3=
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 Da caibci Q, alb==« iaC"iz:-l%l,atunci

aQb+c):aC"h)+a®:§+gg O_E’_i,
7 ¢ 1l4x 14 14
alfb- c)=al- atb=>-5% 38-6+3_9
c 14- 14 14

Cmptr Sirea numerelor raSional e

CmptriSimemel orestaeSi mmearl&Si a prin care orict
akb,Oi se asociazt u na:bn:%mac'b'l, nuaniBa®© 6 nuimkerelorarkddt a t

Numerelea Kk ib se numesdactori ¢ ©t .udQutiu | a dout numere rasSio
raSional

OperaSia de “"mptr Sire

factor ori factor el "mptLr S
a : b = ab
Regula semnelor sintetizatt tabel
; + -
+ + -
- - +
Exemple:2—7:3;ﬂ):-6;_—32:8;4_2:-7_
9 5 -4 -6

Observa$Sii
T "al Q, o p%mlaefﬁeisans;

T "abcdi Qal.a=b,c=d,c, 0,d, Oki exi sttt cO©tul dintre a
atuncia:c=b:d.

Obser:Cca®ubkSireanwimermptor$irmeSdoopnearl aeSi i .de or dir
Dact awvuerm €xnetrrcSii $iiu kKinmumptktr Siri, ele se efect.
QA 2§, a 69 a 129
Exemplu: @& =8¢ 3)Ge ~&y: (- 2)=5% =8:(- 2)=2.
& 327 77 3 & 32
Ridicarea la putere cu exponeitnt r eg a unui numktr r aS$Si c
Puterea cu exponent naturad  u n u | numktr raS$Sional

Dacdl Qni N, atunciq" = @Ljfm O%D] , iar q estebazg iar n esteexponentuputerii.
nfactori

Cn aceg'posemns, numenlae ndentpwtioei ea aSi onal
Prin conven$Si e:

17 q°=1q, O;
T OO - NU are sens.
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Exemple:

T Puterea a

Puterea cu exponent

Fieqi Q,ni N°. Prin qd”e:f—lh—.ni Si e,

q
Exemple:
q 529'1:1:3-
ge7—+ 2 2
7
3 1 1 1
R A e T S R

Reguli de calcul cu puteri

7 am"@"=a™","ai Q" ,"mni z;
1‘[ (am)n:amc'ﬂl,u al’ Q*," m,ni Z,
7 am:a"=a™", "ai Q,"mni Zz;
7 @»"=a"®","al Q,"ni z;
7 (a:b)"=a":p","ai Q' ,"ni z;
q (_ a)2n :a2n ’ (_ a)2n+1:_a2n+1’ " ai Q*," ni 7.
Exemple:
04 x3 942 o4l 040 o, 3+2+1+0 o, .6
16 416 .Alg a1 1 1 1 1
1 %0 &0 &8 &8 =%0 =208 ==,
¢3+ ¢3+ ¢3+ ¢3+ g3+ ¢3+ 3° 729
2
= ~3g o ...6
19°% 1 1 1
1 &8y -4 -1 L.
& 4+H ¢4+ 45 4096
g 2§ - L 1.2
¢3+ g8 8 8
&0
c3+ 27
8 35°_a 76" _(-7)? _49.
T @50 =50 =-5—=—;
¢ 7=+ ¢ 3=+ 3 9
o ~ s ~ s ~ 2 2012 . ..2012
11658 115 & 11 11 11
¢ & L84 Ligy 4 1184 g A1gT
2012 factori
o ~ O ~ o ~ o ~2011
204 20~ A 2 2
1 4284 280 4 28-4 %
)% §) 29§87 ¢ °-
2011 factori
ObserRa®iearea | a putere este
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Ordinea efectcuhumer @eprea fiSomnaloe

Am pomenit “n trei observa$ii anterioare c
T adunarea Ki sctdersaaatnuwmerralSdar rde$Sioana lnail
T "nmul Sirea Ki "mpiLtr Sirea numerel;or raSional
T ridicarea | a putosinuetreiest e o operaSie de

Regul i de efectuare a ordinii operaSiilor
1 dac t-oéxprdsie aparmper a Si i de acslawrifectdieaztactcast
sunt scrise;
Exemple:
1 -25+20- 5=(-25+20)- 5=-5- 5=-10;
4 20 . 2_& 2049.2_4 2§.2
e —-00-—=ge -00-y—-—=& —-0:=—=-1,
T g0y 3 e 7050372303
-3 -3
‘o ~2 ‘o ~2 o ~'6 o ~6 6
552 552 5 2 2 64
1 &80 =afu =28 EBF-T - 5

§2+E| §2+H c2+ ¢b+ 5% 15625
T dactt-o "expr esi e ap diferit,aagaima$i isede fercdiureazt m

ordin superior cttre cele de ordin inferiot

Exemple
0n 2 A2 2 ;2
§ 20+(-20+88 -3 c14143 .3 oo,
1 (37)d87)%: (3,7)3 052 +(1,43)% =(37)%:(37)3- 05@+(1,4)* (25=
_1-—c2+8‘e;f8 (5= 1-£@+@0_5 1- 1+49= 49;
10 ¢cl0+ 10 25
¢ 144 418" 13.26_ 144 1,13.26_ 2 1 1348_ 2 1 3_
7393— 6 18 739618 3 9 626 3 9 2
_-12-2+27_13
18 18’
1 dact-oéxmredsiceapapar anteze se pornekte calcul ul
drepte, apoi |l a acolade, cu respectarea or
Exemple

47014314 720 14 285_14.327 .20 14 .250
1 22— = —0——&—&—-——0——&—&— C}—8=

59 10 25 25- 5 ¢l0 9 2525+ 5 ¢cl0 9 25 28-

(3@_10 1441_77.
52 5°
o ~2 o ~
T 024+.F13 echzz- ‘é‘%S ﬁﬂ 0,24+g13 %22 1600
g—HrS,/ e25g3 5 25
:0,24+213:%e5c}—2 o 024+3> 8- 1°F- 024+ g > . 590 150
5¢3 5 254 625 ¢ 254 & 25 ¢c25 254
_0244_%_:848:0’24_‘_%2_8@2_58:0, ,28_24 1_6 1_43
¢ 25 25+ c25 84+ 84 100 3 25 3 75
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Media aritmetickt Ki media aritmetickt pon

Fi e BAQHWiedb a areisttree tniuantkr ul care se obSine
ma:a+b
2
1+1

Exemplu: Me di a ar it met—luciJF_esmman=u§méFthZG=r1:(§1—=l
3 4 2 12 12 24
S

Medi a aranhummeli e tsaSpbpbBahe " mpitr Sind uma acest

Fie a;,a5,..,a,, N numer e raSional e. Media | or arit
"mpiktr Sind la n suma | or, adict:
aptay+...+a
ma=1 2 n
n

Exemplu: Medi a ari t meti cgf_. aC atlrceuil anSui mesruemae sntuemer el 0O |

a+b+c:§Y a+b+c:§
3 6 2

Mediaart met i ct eotnea edatttt de rel aSi a
_a@rray @y +..ta, @y

Py +P2+...+Pp
unde: a,ay...,.apsunt numere raSionale pozitive,

Mp

P1,P2-wPhsunt ponderil e numerelor, adict de cO

ExempluuMedi a ari ematich %pm%nwpoederderfxi 6 este:

1C'.i5+1C6
m.=5 3 _3
p_ - .
5+6 11
AIS5.ECUAS I | CU COEFI CI ENS§ I RASI ONALI
Forma gauneeial BcuaSi i iomalieste:axeb+0cabé @ % 0, r a $

careak bsenumesc oef j,jarixee Shumext roszuv ar L.ab%eé Lsgpestae ct
coeficientul necunoscuteaar b estetermenul liber
Ac e afsartgnener al €c ulmaa Suiniei c uiomalode gradulilmaniSi poarSt £ nun
e c u a Siadul | cu@ecgnoscuta

Sol ugiea ecuasSiiionaliesten o e h ixgkQpredit rrua T are prop

axg+b=0abl Qa,0este adeviratt.

Rezol varea unei ecuasSii presupune Sdat enumian
nicio solu$Sie, atunci vom scrie mul $Simea vidt.

EcuaSiil eswkerthiavadlemteecuaSii cu aceeacxki mu | $
Exemple:

1 2@x+3)=3d5- x)Y 2x+6=15-3x Y 5x=9Y ng;

++24+9=4-=-=-=- Y

Al 1.1 1g_, 1 2 3 4,
x G =
ﬂ(;2345+ 2 3 45
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01 1 1 1 o o o
Y x@+ +— +—8— -—o % —o % o % —0
3 4 5= C 2+ c 3+ C 4~ C 5+
Y x%+1+1+18_£+1+1+1Y =1
¢c2 3 4 5+ 2 3 5

Probl eme care se rezolvi cu a

Etapele de rezolvare a probl emel or
stabilirea necunoscutei principale;

exprimarea <celorlalte necunoscut e
principalt;

formareaec a Si ei ;

rezol varea ecu $ el ;

i nterpretarea ol uSi ei ecuasSi ei;
aflarea celorlalte necunoscute;

verificarea solu$Siei;

redactarea rtspunsul ui

N =

©ONO AW

1 . . ,
Exenplu: Un cLILtogdlpmrduumal stCake ésatce

drum, d-agot mai retmas 2de parcurs 17 Kkm
1. nottxl wrugi mea totalt a drumul ui ;
2. -

3. %C‘x +15+17=x

4, %C"X+32:x\'( X+96=3xY 96=2x

5. x=48km

6. -

7. :7:@18+32:48\’( 16+32=48Y 48=48

8 lungimea “"ntregului drum este de 48
A.l.6. EXERCI §1 I K I PROBL EME

1. Calw | a +£+i+... 34

35 35 35 35
Rezolvare— + 2= + > 4+ %-icﬁl+2+3+ +34) = 1 $435_,2
35 35 35 35 35 35 2

2. Cal cul aS;:l—?’w.
14 1414 14141«

Rezolvare:
13 1313 131313 13 13001 1300101 13 13 13 3& 39

14 1414 141414 14 140.01 140101 14 14 14 14 14°

3. Afl agSi un numbtr , Ktiindg—dth atdunob&i

BX+1IX _ 1617 23 =6440Y x = 280.

Rezolvare g + g & =161Y
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o 5~4 o 5 5 o 5~
4. Calcul aSi | n\ae%s&@eﬂ‘%u 28 ud 91 ni N,
¢ /= ¢ 7=+ 7=
Rezolvare:
(—1)”®+1)=(-1)2k=1( produsul a dout numere=2)onsecuti ve
o ~9 o ~B o ~9'8 o ~
5 5 5 5 5 7
a=5 50 450450 - 5y 1458 7
¢ /= ¢ 7+ ¢ 7=+ 7 ¢ 7+ 5
. 3
5. Rezok a $i XQZQ—GZFBasI a
Rezolvare.'x-g‘::a-g\'(‘x-§‘:Z 3Ty xl'fe 19, 37“
4 3 4 3 i 12’ 12y
57 . .
6. Numbtr ul 13 este medlg;aZ—Kpomde:raateL aal mpwmareeli ¢
Determi na$Si X .
2o+ larxe
Rezolvare: 13= 3 2 v 13210114+ 2X g 45 _12%X
6+4+2 12

2
: +
7. Det er ml N@eru care are loc dubla inegalitage<. M <§.
Rezolvare:

2
1 (+)° 2y 3 (n+lf 18y 3<(n+12<18Y (n+12i {4567...1% ni NY
o 27 3 27 21 27

Y ni {123
L 3 7
8. Fienl N. St s eA=8Bruaded = c—% B=
on +2n+1 2n+2n+1+2n+2
Rezolvare:
_ 3 3 3 _ 1,
B 2”c§1+2) NG 2N
_ 7 _ 7 _1
2"Gr+2+4) 2" 2"
Rez ul A+4B

9. Det er ml N,a%S2pentru care expresia

%+ C%+ O&+%o- -—&-—O&-Eoeste numkr natural
3=+ + ¢ 2+¢ 3= -
Rezolvare

%+ C%+ O&+—O-% & O% 18 gOgO(fn—l C%Od%:

n;g2(;3— n

2
Nc+n- 2. § +%' i Y
ot 2iZEEIN, 2 SHEE S enel f N, penuunia¥ n=2
n
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10.a)Ar L t a%izi%lb 18;
1 4 ¢l 5+

b)Compar a$Si numer el e x Ki Yy:
X:l(";1_+ﬂ'_1+éc")l_
2 23 3 2 92
1 1 1 1
=—+t—+—+..+ v
1 5@ 9a3 97Q01
Rezolvare:
1&} 16 1.4 1
- -0==0O-=Z=
)2 H 597457
4
oy x=tolad plel oL, 1, 1 3+2%+6_25
2 28 2 22 24 3 23 3t 48
1 1 1 1 1 1 1
y=-—"—+ +— = +— +.t—— =
1 5@ 9A3 97Q01 1Q1+4) 5CQ5+4) 9797+ 4)
_48 11 1 4 4 9
4 E1@1+4) 505+4) 97Q97+4) Q1+4) 5Q5+4) T 97G97+4)|]
1a1 1 }_1 +___o__& _ﬁ_lcg@ 25

"4c¢l 5 5 9 7797 1015 4 ¢ 1012 4 101 101
Rezul<txt: y

ll.aDemonstr a$H &5 a—t—e—akIN*

k c§k+§1)9 k2 (k +2)?
b)Gt si Si-a2008aa zdeeci ma |l £11@,umdemtr ul u i
3 5 7 43
=—+t—+t—+..+ P
1&4 40 9A6 441484

Rezolvare:
11 (k+1*-K? _(k+1- k)Gk+1+k)  2k+1
k? (k+1? (k+1)?&? (k +1)? &2 k2 +1)?
3 5 7 43 11 1 1 1 1 1 483
b) A= —+—+——+...+ =S4+ -t+—— — =1 ——=—
1& 40 9AQ6 441384 1 4 4 9 441 484 484 484
1168 =1168°83- 483109779
484 44
20031 2=2001
2001:2=1000,r=2003a zeci mal t e 7.
12Determi naSi mw@2mpemalr unztwuralmedi a aritmetict
:}+}+...+1K :}+2+§+...+Lleste egalt cu 1003, 5.
2 3 n 2 3 4 n
Rezolvare:
1+1+ +1+1+2+ L 1
a+b _2 3 n 2 3 n _1+1+...+1:n-1:10035Y - 1=2007Y
2 2 2 2
Y n=2008
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13.Cal l c:ngoazs%‘el-+2+ +@2$§;S‘el_+%+__.+ 1 8.
8 ¢2 3 2003y ¢2 3 2003-

Rezolvare'
e2002- o2, ,200zedl,l, L8

¢2 3 2003 ¢2 3 2003-
3 20 3 200 a1l 1 1 §
:%- _8+%- Qv+ 28'3 T+ 9
e(; : - C 2003—u ¢2 3 2003-

l4Demonstr a$]1—le—3q-a—l+l4t 1 {—%—a:i+i+...+i.
99 100 51 52 100
Rezolvare:
1+1+1+1+..+—-2(%1 +—+. +i8—1+1+1+1+ "'—'2&&"' +---+ig=
2 3 4 100 ¢2 4 100+ 2 3 4 100 50+
1 1 1
=+ "+ _—
51 52 100
15.Rezo|va$i ecuaSiiIe “n Q:
a) x&- —o(%- —oO (% —o 1452,
—g 3+ ¢ 100+
1 §_ 199
b) xCSe - 8=
C 12 2CB 19900+ 200
Rezolvare:
a) x01~C§O 499 =1452Y xOl— 1452Y x =1452
100 100
b>-xcgii+i+...+ L8 199y gl 1, . 1 g190,
cl@ 2Q 199C200— clQ 199(200— 200
x(ﬁ 1,11, 1.1 9= 199' & ig 199Y XGl—" 99=£9\'( x=1.
¢ 2 2 3 199 200— 200 ¢ 200+ 200 200 200

16.St se r ez (xki+&- Zgwr §80. a

Rezolvarek t i m ct

gx-120

ix-220Y [x-1+[x- 2+[x- 32 0.
fx-32 0

Rezultt ct pentru a avieam <tgafliid adgalf i cew azer ano ¢

é|leo éx=1
||x 2= OY1|x 2Y imposibilY S=B,ecuaSia nu are sol uSi.
I|x 3=0 tx=3
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17.Rez 0] vaSiltes s —ar ...+ 1 =200 i N
1+2 1+2+3 1+2+3+...+x 101

o

11 1 200, A1 . 1 1 §_200
Rezolvarel+ ——+— +..+ — = Y 2%— —t..t— §= -1
23 3G x@+1) 101 "¢ 3G x@x+1)7 101
2 2 2
1,11 1 1 ¢_99 1§_99, .« x-1 _99_
v 26& 1,11, 41 1899, 2cSe~ S99y ool 99
3372 x x+12 101 x+12 101 “ 28x+1) 101

Y 101c6x 1)=99¢x +1) Y 10k - 101= 99x+99Y 2x =200Y x =100

18.Det eriminnuanger el e raSionale strict pozitive a
a) atb+ct+d4

4b4c4+a4b4d4 4d4 b4C4d4

b) at+b*+ct+d4+2 +a'c =8
a’b*cd?

Rezolvareegalitatea b) se poate scrie:
at+ — L +b4+i+c4+i+d4+i:8

at b* c? d4
Se KtXH'—]éz "X >0

X

Deoarece avem egalitatee zu |l t £ ct
a4+i4=2\'( a=1 b4+i4=2\'( b=1,

a b
d+looyc=1 , a*+Ll-ovd=t,

4 4

C d
numereleg si t e verifick egalitatea a).

19.Determing& ci fra x pentay1+r_}1_r+9—2niu—ml¢—ralﬁleste numti

X 0,(x) 00(x) 0O,xx xx

natural.
Rezolvare:
11+2+1 121918010012190881908182

=+ .o == - ="

XO(X)OO(X)OxxxxXX X 1]xllx X 1xX x X X
X poate lua valorile: 1; 2

200Ar Lt aSi CA:?%%O—?, %ngzg—;é),...ﬂcon$ine un Ssingur numt
l y

Rezolvare:
€2008 2008+1 2008+2 2008+n(

AT s 541 " 5+2 7 Ben ¥
| y
2008+n _ 2003+5+n _14 2003
5+n 5+n 5+n
n+52003 2003 e nr primY n+5=2003Y n=199€ decisi ngur ul numkr natur.
1998+ 2008 _
1998+5
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B. |

B.l. NUMERE REALE

1. RIFDFCI NA PI TRATF A UNU

Def i WinSinem:mk rasea nhupnatkrt eet, pdearcfte

2

n°=a.
Def i Miugnte :u l ncmzprt)puietasemzza, cuanumktr

I NUMIR NATURAL |

cetxi sttn, uasmiuenlk r”’

natur al pttrat

rtdbtcint pttakait ts ea nnnalanetarzutl u i
Exemple:
n2:a 0 16 | 25 | 100| 121| 144 400
n:\/a 0 2 4 5 10| 11| 12 | 20
Obser DaB &, pttrat perfect, atunci exisht dot

an/ﬁmé\/ﬁ;unuldintreacestea este u

K i n numtal Z,natuncu r al
Ja2 =[d.
Exemple:
Va2 | (- 7)2 V9a*p? V2122520140 | {22+ 22 (1
A FTET ) et =wly | 2 G0ar? 8
B.l.2. RIFDIFCI NA PINURAMNIUMA RU RASI ONAL POZI TI V

2

Rtdtci naa phamiat &l ui aeasSti ®n

Propriett$Si
1 Jazo0,"al Q,;

)| ( a)Z:a," al Q,;

1 a2 =[d,"al Q.

Exemple:

T

=

=

= =4

f a5
X
9

I OOI

§ei‘
¢ 9=

(acyiaa- 5@@6)';
x2+4=68Y x2=64Y x=°8;
=(1+2+...+50)-

rezul tt

5

6

oo |

_i“-_
9

x°=a.Send e ax=k/a K i

ct

a

S eradicaldiex t e

5031

este

25Q = — 252 =25(®1-

32

pttrat p

a U mip o aliptoprietesea o n a |

J361- \2258= (1342 5@4)& /19- 15):(156- 70&2=172;

25(2 = 25(49= 52 (¥2 = 352

erfect.



B.I.3. CALCULUL RIDFCINII PIFITRATE
Al goritmul exptaglattuen nrubndibrc innaitiur al pttrat
Exemplu:
Nr. Numbr ul Etape
et a calculareat d b ci ni i
1. e Se desparte numbtrul
1024 cifre de | a dreapt a
2. Se cautt cel ma i m ¢
y1024 3 este mai mi c sau eog
9 se scrie “n dreapta
=1 akeazt sub 10; se
obSine pri mul rest
3. e Se coboart | ©ngt p
1024 ur mttOmafienem 124, O
9 redbcini i pttrate,
=124 akeazt sub 3.
4. Se ignort wultima e
v1024 32_ obSi ne numtr ul 12.
9 62 A=2124 obSinem cO©tul 2. A
=124 numbtrului 6 ki o0bgSi
124 K i obSinem 124. S
=== obSinem restul 0. 1
pttratt, i ar al g
1024 =32
Al gori t mul expragat ki redicinii
dintr-un numktr raSional scris sub formt d
Exemplu:
Nr. Numtr ul Etape
et a calculareat d b ci ni i
1. 1211 04 Se desparte numbrul
cifredelavi gu | dieagap s @r € S
2. 121104 | 34 Se procedeazt ca K
9 6555325 naturale pOnt ajung
U convine Dar,te bui e observat c
— =— 6 H#325> 311.
_g’éé 64A=256 Cncer ctm caceastaconvie. 4
=55 |
3. 1211 04 | 34, Sepune virguwlaa plta r
= coboart | ©ngt r est
9 6 H#325 nu ) ;
—311 64A=256 virgul t. Cl dubl £
556 63 ftcOnd abstrac$Sie d
= 5504
4. Secontinut ca K i I
/ 34
1211 04 ’8_ Trecemcifrad a r £ d Lt c ladreapty
9 6 $#825 nu virgulei, r e dar aldoritmulg
=311 644=256 se “ncheie.
256 688 AB504 121104 =348
=5504
55 04
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B. I . 4. MUL S| MEA NUMERMAODORUL REANBI NUMI R RE
COMPARAREA NUMERELOR REALE. REPREZENTAREA PE .

Mul Si mea numeRQ€(RoQ)=R.eal e este:
Avem: NEZEQER, incluziune figuratt pe. ulti ma
Reamintim:
1 mul Si mea aturaleeN=¢011,23..};n
9 mul Si mea numEzr{e-ISoZr-l,OLrQB.r.};egi

f mul Si mea nume(@ze. Barbi ZIa$O|aetieizmdatE—Eu,

i y
T mul Si mea numer:eRl\Q(exeianea\/é,i-B\/ﬁaZ).e\Iumer el e iragsSi
o infinitate de cifre zecimale care nu se I
Aspectele privind modul ul , comparar ea K i
asembnttebheepceci zate “~n det aréféeritorla nomeea $lir wn alpea,
Cu precizarea ct se face extensie |l a mul $Si mea

Modulul sauv a| o ar e aa aubnswoil urkuhotet |x|, esteedafinit astfel:

éx dad x>0
x| = 0 dad x=0.

- Xx,dad x <0
Compararea numerelor reale
Pentrua,pl R,asi t uat |bgp esta@mg aar ulmeir €edsaurb>a.avem ct a
Dad a<b sau a=b, averb@¢ b, i a a>b sha &=h, avera? b.

Exemple Fi e muA$kv‘1_6 17:3501E-52K4)FJ_GU

1 A/EN—|7—35g\/»

1 A&R\Q)={V26};
1 A\z=$- %;0,1-2,1(4);\/%8.
i y

={259,27%;

Partea anuameiaghumbr [X,e adstxe oeolt ari@kg mamac e nL
sau egal cu x.

Exemple [3,72] = 3; [3,72] =-

Parteafac Si @anamuti X este{xbraxt-ix].de di ferenSa:

Exemple {373 =372-3=072;{- 373 =-372- (-4)=0,28,
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B.I.5. REGULI DE CALCUL CU RADICALI

1. Va2 =[d, " ai R;

Exemple

JCoF = 6=6

- g+y(- 7)? =5+]- 7=5+7=12;

Jo- 2 =lx- 4.

Jad =a@/b," a2 0,b2 0, prin urmare:( a)n :JaT, "ni N;:

Exemple

T Jéaﬁ)—ﬁ-
5c§ 4— \/_q/i fo- 5;

(P - - 32
a_+a,

3. .= "az2 0,b>0, prin urmare:&

b Vb’

Exemple

_ [50 /50
1 V5.(5)=5;= E—T

e ST e
“ﬁff . [ ova=s,

o r~/3
| %28 :(_ZL:E
132 (3P

=

= = =4

N

=

=

R

QJO

ag' _\al' .|
SO

O
-00

f\/azc"b), a2z0b20
| ;
f- va®®, a<0,b2 0

4. Introducerea factorilor sub radica/b =

Exemple
1 4V11= ;
T -9J/5=-V9205:

1 6J26>+/321 deoareca/936>+/321.

5. Scoaterea factorilor de sub radlcdl |6\|Q/_ al R,bz2 0.
Exemple

T J160=+42(0=4/10:
1 V282 +2/121=262 +2A1= 2d25+11) = /2886 =22 =62 ;
1 -3J/12<-62, deoarece3v12=-3V22 3 =-6.3.
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BI6.OPERASI | CU NUMERE REALE
Adunareaxk i s ¢ hunheraloeraale

Adunarea numerelorreale st e operaSia prin car eakobrii cLr €
se asociazt um@atbmumidumanureeaelogk bnot at

ProprietbtSile aduntktrii numer el or real e:
1 asociativitatea” a,b,ci R, (a+b)+c=a+(b+c);
1 elementul neutru la adunare este'@&i R,$0l R, ai. a+0=0+a=a;
1T opusul numiarailR$-akR,aisa+é a)=(- a)+a=0;
{ comutativitatea” a,bl R, a+b=Db+a.

Sctderea epaemsetel operaShiraeiprp enr €@l ieakd@&sercu me r
asoci azt uymtate-li=at+rtb),meritdi f er en Sakbumer el or

Exemple

1 3Vil+( 2/11+9V11)- 10V11=3/11+7V11- 10/11=10V11- 10V11=0;

1 ax® +9V16x? - 10Vax2 = ax2 +9y/(ax)? - 10/(2x)2 = 4x2 + 360K - 200K| =
= 42 +160x _ f4ax? +16x, pentrux 2 0

—_— —I .
T4x2 - 16x, pentrux <0

Cnmul Sir ea numerelormeple r Si r e a

Cn mu | Mineredonrealee st e operaSia prin car eakdii ckr ¢
se asociazt u @b, numtptodusik neradrejoramim t at

Propre etmull Sirii: numerelor reale
asociativitatea” a,b,ci R, (ath)&=adb);
el ementul neutr tallRB1 RaiuddSi=ea; est e 1:

122, cu pr om&i:éﬁai;ea ct:
a a a

comutativitatea” a,bl R, alb=b&;

di stributivitatea “"nmul Sirii faSt de adunati
"abci R, ab° c)=a° a.

1
1
9 "al R areuninversa
1
1

CmptrSirea nemeeebperaSiaheprin careae@fiictr
b,0i se asociazt aubm%na(hﬁ{numitc@arwtneredbmkht

Exemple
§ 5B+ I5)- (V75- v20)=3/5+75- (J75- 25)=3/5 +75- \75+2/5 =5/5;
10\/1_2_10\/22@_20\/5_4\E
>

"o T s sz
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Ridicarea la putere cuexponentnt r eg a unui numktr real

Dacdi R, ni N, atunciq" = %’jq 05(3] , iar g estebaza iar n esteexponentuputerii.
nfactori
Fieqi R,ni N°. Prin qd”e:f—lrl]—,ﬁa'r SER,
q
Reguli de calcul cu puteri

o - * -
T am@"=am" "al R","mni Z;

T @M"=am® vai R","mni z;

9 am™:a"=am™", "ai R","m,ni Z;

1 (@®"=a"®","abi R","ni Z;

T (@b =a":b","abi R ,"ni z;

1 (Va)'=Va""a>0,"ni z;

T %/Egn:(\/—a)i," ab>0"ni z;
qbe (o)

1 (ab)" =a"Vb","al R".b>0,"ni Z.

Exemple:

1 (2P daf =(2f =2* =16

ﬂ %z_g %ig = 23 . 26 = 23 \/g)szi:}
Ret B LT (e e e
&5 9 &3 20 5358 s 64

1 &-a200 =& @¢20u =20 =20 =—.

8 QH 3;2\/5 =Y c2+ ¢3+ 729

Ordinea ef eoomtcuhumerareateper aSi i |

Ordi nea efectadkri inumpera Jieialhoer Kestog daneaalt

operaSiilor cu numere raSionale, adict:

T ridicktrile | a putere Ki extragerea rtdbtcinj
T "nmul Sirile ki “"mpktrSirile,

T aduntril e ki sctderil e,

ptrsate " n ordinea cecmteradcol Gim®heluest e cazul ,
prima datt calculele din parantezele rotunde,
Exemple:

1 (50/192- 20675): 2/5% =850\/82 3 - 20V15% 33: 2652 = (400/B - 300/3): 50=

g -
=100/3:50=2//3;

1 2/3- 748V2- 4d6V3+32- 3/3): 8= 243- 7d8V2- adpV3+12/2- 9J3):8|=
=2J3- 7d8V2- 8d6V2 - 2/3):8|=2/3- 7d8V2- 6/2+23)=-14/2- 123
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RaSionalizarea numitorilor

A ra$Si onal inzsae aehmiha raacaul de la numitor prin amplificare.

Exemple:

By 1 _Ab
a/b al’
1 _ 5l 145
J200 25 10

Reguli de calcul

T (a+\/5)c'&a- \/B):az- b, abcdi R, bd>0;
T (a b+c\/a)C'6a\/B- c\/a):(a\/B)z - (c\/a)2 =a%b- c?d, ab,c,di R, b,d>0

,cua,bl Q b>0;

T -

RaSionali zarea unui raport al cLrui numitor
cu conugatulacelei expresii,ca de exempltonjugatul expresies- V2 este3+4/2.

Exemple:
o a2 _ 2d+5) _6+2/5_6+2/5_2ds+VB)_3+15.
3-V5 [3+v5)d8-v5) 32-5 4 4 2
g W2+l 6 6dev2+23)_6dev2+23) 5., 55
32-2J3 90 43 6
Media geometrict. l negalitatea mec

Media geometrickt asawupr cponrelieonpdzi ti ve e:c

produsului lor:
mg(ab)=val, ab>0.

Observas$Sii
 PentruO<a<b,aemac¢vab¢b:

T Media aritmetickt a dout numere este egalltk
dout numere sunt wegal e;

 Pentrux,yl R,ab>0, are lodnegalitatea mediilor
mp(a,b) ¢ mg(a, b) ¢ my(ab),
unde: my,(a, b):zib = media armonit,
a+b
ma(a, b)=izb = media aritmetic .

Exemple:
T Medi a geomet r5-8d2 kb+H/D ester el or

mg =+6- 3v2)d5+3V2) = v25- 18= 7

T Pentru numerele 6 Ki 54 verifickm inegalit:
+
mp, = ZCBGM 12@54 -108: mg = 66 = / -18; ma:6 54:30.
6+54 2
Di n calcule, rezultt ckt i negalitatea mediil or
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BL7.EXERCI §1 1 K1 PROBLEME

1. Cal cualaGarea |l ui a ki apamF(as+Bt.ar201d€l007est e
Rezolvare:

a=(2+4+6+..+2013+1007= 21+ 2+3+...+100§+1007= 2C 00629007+1oo7:

=10071006+1) =1007

2.Calcul aSi valoarea | uia=d0%i2®90HRL.i na piLtr at
Rezolvare:

a=10% - 2®9001+99° =10% - 99101- 99A101+99% =101f101- 99)- 99f101- 99) =

=(101- 992 =22 ¥ Ja=+v22 =2

3. ArttaSi azx5"mlnmtreuslt e pEmirdt perfect,
Rezolvare:

ul t i mauc ”i’)i{]l;fﬂ}

£8, pentrun=0
ucla) = -
[ 2, pentrum| N
ctumbtr ul dat nu este pttrat perfect, deoarece
4. Scri eSi numkrul 9 <ca:

a) suma a dout pttrate perfecte;

by di ferenSa dint urecuperfegi;L t r at per fect K I

c) suma a trei pttrate perfecte;

d suma dintre un pttrat per fect K i un cub perf
Rezolvare:

a) 9=0% +3?;

b) 9=6°- 32,

c) 9=12+22 +22;

d) 9=1%+23

5. Exi sttt numaacerdee sfto rfmae? pttrate perfecte
Rezolvare:

Deoareceaa=10G+a=11&, rezul tt ct nu existt astfel de

6. Cal c Wb Sa32+42+12,
Rezolvare:

V642 - 68 +42 +12 = [(64- 69 A64+63) +17 = J127+17 = J144=122 =12,

7.ArttasSi B £ V5ANEL P T u2B" (3212 (A 1este natural” ni N.
Rezolvare:

N = 1/52+1 @gn+L 1 05N (32N+2 ¢y 1 = /52N ¢i5¢32N (32 + 52" (32N (32 A1 =

=521 32" 2 5+11) =157 421 N, " ni N
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8. Deter mi nas$Si numtr ul natural x care verificl

5X =1+ 4+ 405+ 4052 + .+ 452011
Rezolvare:

f \ 2011 4
5% = \/5+4dp+5% +...+52011) v 5X :\/5+4%Cf'5 v 5% =545l 5y

. . 2 . .
Y 5% =452012y 5X = (51006) Y 5% =51000y x =1006

9. Deter mi nas$Si ci\/grl'&\Q(., astfel “ncOt :
Rezolvare:xi {0;1;3/4;5,6,7;8,9}.

10.Ar £t aSi ¢%e sntuemtirrua Si onall
Rezolvare:

Presupunem prin r\/@@u’(c\/év:%,(d,béizl.absurd ct
2

V5=2 ()2v 5=2 v a2=50?

b b2
Din 526V a?%
Fiea=5k ki NY 252 =502Y b2=5k?k i  (5GAEY b2&6, a b4, decib=5p.
Din a=5kk b=5pY ct 5 e divizor comun pipatezafab)=d. ki b,
Prin urmare, presuypwysidrea frcutt este falst

11.St se calcul eze:
a) ‘x+\/§‘+‘x-\/§‘, xl R, x22;

o) - vBf +k- vBf .
Rezolvare:

a) ‘x+\/§‘+‘x- \/E‘:X+ 2+x- /2 =2x
b) \/(3 J5f +\/(1- J5f =[3- V5| +[1- /5 =3- V5 1+/5=2

12.Cal cul agSe o mreetdriiac L aa16V6 m5e1rl & lb o v10J5 +5v11.

Rezolvare:

a=+/10J5 - 5/11 = {4/500- 1275
b=+10J5 +5v11 = /+/500+ /275
ah = /(/500- /275 G500+ 275 =/500- 275=+/225=15Y my =/al =15

13.Fi e muA =St méa07 013 V8; 2,4;1%;3,(8);«/2898. AflaSi numtrul
i y

el ement e AERNMII Si mi i
Rezolvare:

A £(R\Q) ={/20078} Y cardA AR\Q)]=2.
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14.Da c\/l(x 3\/5)2 +\/(y- 4\/5)2 ¢

Rezolvare:

O, calcul a$i

pin (x- 3V2f +1ly- 4/2f ¢ 0¥ x- 32| +|y- 4/2] ¢ 0

Ki din |[Z2@&pzilRYcctt i negalitatea

P 3V2=0 gx=av2
| - 42/=0 fy=a/2
x =3/2GW2 =24
X+y=3J2+4/2=72
_2(4 48 482

msy =
TR 2 14

_24J2
7 )

g=v24=2J6; m,=

7\/_

medi il e

ar

e

15.Se consi de Ab{fmﬂ,k@.j.,m eB ={xI A|5¢x<7}.

al e

aAfl aSi numtr ul el ement e
b)Det er mi na$Si numktrul de
Rezolvare:

a) B ={\/ES\/2_6\/2_7\/E3}Y cardB =24

b) cardA =20lelemente

el ement e

oC

aritmet

pentru:

mul Si mi i B.
raSional e al

Numbtr ul de el ement e ralfora\/i_%rs 1d 15, K i
y
. . . V2 +/5+4/6 +/7 + 15+ 21 .
16.Det er mi na $i ma | max—%—%ﬂ—% ma |
2+/5+7
Rezolvare:
_V2+5+6+J7+346+V304/7 _(V2+/5+7)+ 32+ 5+.7)
V2 +/5+47 V2 +/5+47
25 T)dB Y g g
J2+5+47
ct cel ma i mar e nuxdgste2.”" ntreg mai mi c decOt
17Se dau numerele nenul e naa gzesct,e dr, a Qisa rf eell .
C_

numtmadb@@est e
Rezolvare:

| _c+avz) a- b2 _[a- by2)do+dv2) _ ac- bc\/§+ad\/_ 2bd _ ac- 2bd++/2 dad- be)

pttrat

perfect.

c- dv2 (c d\/_)Cﬁc+d\/_)

U ad- bc=0Y ad=bc

m=ab@@=(b@°=pttrat

- 2d?

perfect.
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1 1 1
+ +..+ .
J2+1 J3+42 J2012++/2011

18.Ca |l c expres@.E=

Rezolvare:
_1 o, 1 1 _V2-1_43-42 20122011
V2 +1 J§+J§ \/2012+\/2011 2-1  3-2 7 2012 2011

Y E=+/2-1++/3- V2 +..+/2012- 4/2011Y E=+/2012-1

19.Fiea= = + % 4.+ 2

22 32 100

De mon @,24\/%&0,3& t

Rezolvare:
1 1 1 1 1 1 1 1 1
—_— T =+ —+... .+ — <—/—+——+...+ — Y
22 32 1000 2@ 3G 100000 1@ 2G 99000
1 1 1 1 1 1 99
+...+ =1
3 99 100 100 100

<Vya_Nuly a, \/7 12 \/7 03 1)
~100' 1110011 11° 1oo 10

1 1 1 1 1

a=—+—+..+ — Y
22 32 1002 2(2 3C8 100(100 2C8 3@1 100(101
1 1 1 1 1 1 1 1 99

>SS+ o - == =
2 3 3 4 100 101 2 101 202
99 3

>V y2a Naly a, \/7 12 @021\(\/7>02 @)
202" 117 20211 11 202 202

Din rela$Sk¥iclte a(raea<(/%ic0,3 2)

20.a)De mon st 2/aGhitl)<an+1 " ni N;

g N2 J3@1 J2010c2011 1
b) Ar Lt a O&E O. .
) 4021 22010

Rezolvare:
a) 2/n@n+10)<2n+1 ()2Y 4dn+1)<(2n+1)? Y 4n®+4n<4n’+4n+1Y 0<1,
adevirat.

pUtilizoend din ra;arsoapeiemmnapq/md—a—wunct ul a
6 —= 20+1 3

Vi@ =3

! 2 2

~ —— §

12c>3<E Y prin gzcz J :201001011 1de o

|
[ 4021 8)2 (2
] 2010factori

. NI@ 23 .30 . /20102011 1
Y e e 0.8 < .
3 5 7 4021 22010
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] . ARI TMETI G3¢mestAILIGE B

C.I. CALCUL ALGEBRIC

C.I.1. CALCULE CUNUMERE REALE REPREZENTATE PRIN LITERE
Adunar ea ki erslarteaerepezentateyorn litere

Def i rBiugniae :al gebr i ckt e sntkter io Ksiu csccetsdieurnie ddee naudnue r ¢
litere.

ExempluCn s uma @k 2xg’h Bair ¢3t 08xy2 +12/3- 2a, avem:
ﬂ termeni asemenea
A 633a-2aa ckumt 6as3a-e2a=ale+3- 2)=7a,
A 2xy%-08xy?a citr or 2yuf masxyé sxyed2- 08)=120y?,
A J312/3a citror BalN3=dxf+42)=13/3.

Prin adunarea t er meducereatermendoeasemanga adb kL nem
6a+2xy2 +3a++/3- 08xy2 +12/3- 2a=7a+120y? +13/3.
T coeficienSii termenilor
g6a « 6 estecoeficient

A ‘:Sa« 3esteoeficient
}- 2a« - 2esteoeficien
£2xy? « 2 estecoeficient
1[- 08xy2 « - 0g8esteoeficien
A F\/é « termeniber |
112/3 « termeniber

1 litere: a, X, y.

Propri et it Sindmereloa ctalen teprézeéntate prin literesunt acelea i ca K i
propri et triumdredor &l et r ipir evbkzut e ‘arsomgaraadrva ft mlt el
el ementul ui neutru, existen$Sa unui oOpusS Ki coOIl
Exemple

1 x+2x+3x+...+9x:xC'Q1+2+3+...+9):x&(210:45x;

1 (ax- 02)+[ex- 202)+ f1x- 302)+f16x - ap?)=

:(4x- b2)+2' X - b2)+3' X - b2)+4' X - b2)=(4x- bz)C@L+2+3+4):10C'ﬁ4x- bz);
1 Dad 2x+3y =13k Bx+2y =12, atunci:

Bx +5y =25Y x+y =5,

X-y=-1

10x +15y = 65

6Xx +4y = 24.
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Cnmul Simp & akSii rreiad i ¢ a r mumerdloareae ueprezengate arin litere

Propr i et t $Sinuneereldr meala Irefrezentate prin literesunt aceler i ca K i
propriettSnbeerelmurl Sreal e, pr ev it z udasceEiativitatea, par a
exi stenSa el ementul ui neutr u, di stributivitat
comutativitatea.

De asemenea, toategulile de ridicare la puter&a numerelorrealgr e zent at e “~ n |
B. Il . 6, sunt wvalabile ki “n cazul ridickridi | a

P, 1 . . . C;l- 1. .

Def i rie&liRe.: Nu misreu In uinversuklieacxk i are | ,ab=e@zl.it at ea
a a a

Astfel, putem defini mptraSidcewt numere date, ca fiind ~nm

celuidealdoilea al doil ea numtr afbi:ia('%dc%,mg@\.ul : Prin wurr

Exemple:

T (3x)c'6 6x4):3C'§- 6) c'$<c"x4)=-1gc'y5-
el B ot
fLax3- 28x2):@4x2)_(14x 14x2)- (2&2 : 14x ):x- 2;
(7ab)d 2ab)- 5a2 G302 +3adL0at? )= - 140207 - 15207 +30a%b? =
= a%b® f14- 15+30) = 2%°%b°;

° A
¢ 220078 162"
ge 3x 9 g4
1 a2 (- a6 +5a(- a)® +(- 2a)? =a?0: al6- 5a® +4a? =a® - Bat +4a? = 42 - 4a”

=402 4a* =222 1- 2%) a, O;
9900
q X@(Z 0(30 6(99 — X1+2+...+99 -x 2 = X4950.

1 Pentruxy =6, yz=8, xz =10Y x°y?z? =xy (yzCxz = 480.

C.I.2. FORMULE DE CALCUL PRESCURTAT

1 (a+b)? =a?+2ab+b?

1 (a- b)? =a?- 2ab+b?

1 (a-b)da+b)=a?- b’

1 (a+b)®=a +3a2b+3ab2+b3

1 (a- b)®=a3- 3a?b+3ap?- b3

1 (a+b+c)? =a®+b?+c? +2¢ab+ac+bc)
1 a®+p3=(a+ b)C'&az - ab+ bz)

T - b)de? +ab+b?)
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a- 2b+2c)? =a® +4b? +4c? - 4ab+ 4ac- 8bc;

x +3y)3 = x3 +9x%y + 27xy? + 27y

ax3- 27y° = (2x)° - (3y)3 = (2x - 3y)c'ﬁ4x2 +6xy +9y2);
64a° +8b° = (48.2)3 +(20) = (4a2 + 2b)c‘616a4 : 8a2b+4b2);
(2x- y)3 =8x3- 12x2y+6xy2 - y3.

=4 =/ =2 A4 A4 -4 -4 -2

c. 1. 3. METODE DE DESCOMPUNERE CN FACTORI
Metoda factorului comun

Formula alb; +b, +...+b,)=al, +ath, +..+alh, r e pr e istributivitatea
"nmul Sirii faSt de adunare.
Dact scriem aceastt formult invers, obSinel

alh, +ath, +..+at, =alb; +b, +...+b,).

Exemple:
1 20122011 20102012- 40232012= 2012011+ 2010- 4023 = - 2(2012= - 4024;

1 (a+1)°+(a+1)?- ada+1)= (a+1)C't(a+1)2 +a+1- aJ: (a+1)C'&12 +2a+ 2);

T (x-6)3+(x+1)dx- 6) - (5- 3X)dx - 6)% = (x- 6)° Px - 6+x+1- 5+3x)=
=5x - 2)qx - 6)%;

T 122303 - V27a%b? +/48°%b? - \75a%b> = 2/3ab> - 3/3a2h? +44/3a°h? - 5./3a%b° =
=/3a°b? 2ab- 3+4a- 5b).

Metoda restr©ngeri. utiliz&nd for mul el

a’ +2ab+b? = (a+b)?

a’ - 2ab+b? =(a- b)?

a?- b% =(a- b)da+b)

a° +3a%b+3ab® +b° = (a+b)>

a®- 3a’b+3ab? - b2 =(a- b)°

a’ +b? +c? +2dab+ac+bc) = (a+b+c)?
(a+b)dp? - ab+b2)= a3+ b3

(a- b)de? +ab+b?)=a® - b3

=4 =42 4 4 4 A4 A
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Exemple:

T
T

= =4 4

a®- 64=a’- 43 =(a- 4)dp? - 2a+16);
x4 +6x2y +9y? = (x2)2 +20x2 day)+(3 ) (x2 +3y)2;

y

o 2

a2-a+——a -2&@&231—8 :% lg'
g —

16- 4a° —42 (2a)? (4- 2a) 4+ 2a) = 4d2- a)d2+a);

a?b?c? - x%y?z2 =(abd)? - (xyz)? = (abc- xyz)dabe+ xyz);
x2 +y2 +9+ 2xy +6x + 6y = (X +y +3)?;
8x3 - 60x2y +150y2 - 125/° = (2 - 5y)3.

Metodecombnat e de descompuneri "~ n fact

Exemple:

3a” +3ab+2ab? + 2b°> = 3adfa+b) + 2b% Ga+b) = (a+ b)Cﬁ%a+ 2b2)'
o - 2)? - 1=[3¢x - ]2 1=[3¢x - 2)- 1dsdx - 2) +1] (3x - 7)dBx - 5);
.o
2?/02( y_2 %7)(% 2%%+§%§ :gs?;x+%§ :
(x2+2x+1)- ( 2. 4y+4)=(x+1)2- (y- 2)2 =(x+1+y- 2)dx +1- y+2)=
=(x+y-1)@x- y+3);
9a’b+4a° - 9b3 - 4ab = 4a® dJa- b)+9bda- b)Ga+b)=(a- b)C64a2+9ab+9b2).

CI4ECUASI A DE xFORaI®

Arez ol va » ca alSQ mesupune determina toate valorilegi M,M1 R,

pentru carx%zzamrsdpeozaid$iva_r at t.

Etapele de rezolvare a ecuaSiei presupune

T da@kOY s ol usSh,deoaBecex?2 0,
1 dact,aatubdci exxaws=afdjdevine:
1 daa@e0yY S={°a.

Exemple:

T
T

T

3x2 =2+(- 1)?012y 3x?2 =2+1Y x?=1Y xi {° 1;
(x- 3)@x +3)+9=9Y (x- 3)dx+3)=0Y xi {° 3;
2

\/_X\/_— 7+3Y x? _(\/7+\/§)C6\/?\/§)Y x2=7-3Y x2=4Y xi {* 2};
3,

(2x-1)2 =16Y 2x-1=°4Y xi |- § ;
1”22

<o

X+1 4

- Y (x+1)?=36Y x+1=°6Y xi {- 7:5}.
9 x+1
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CI5.EXERCI S 1 1| K1 PROBLEME

1. Dacxi R, ¢ al(xc@i)a(3i 4x)+(5x- 6x)+(7x - 8x).
Rezolvare:
(x- 2x)+(3x- 4x)+(5x- 6x)+(7x- 8x)=-x- X- X-X=-4x.

2. Descompune$—|1—-a4n factori
625
Rezolvare:
4 o . 2
o ~ a 2 o ~.O ~ o ~-O ~-O ~
o at=28 at=glf - f AL 27841 4a?B- Bl 4aB4L a8
625 co+ 92+ ¢25 +¢25 + ¢ +¢ +¢25 =
. o 2

3. Det er mbinzk3ii i (n/_l-'d- 2)0 ta+by5.

Rezolvare:
2 . . . éa=9
(V5- 2f =a+bJ/5Y 5- 4/B+4=a+b/5Y 9- 4/5=a+bJ5Y L4
ib=-
4. DescompuneSi ° B5x % - 4 1tHx 612 1. expresia:

Rezolvare:
25¢2 - 110G +12130% = (5x)? - 2BA1AK +(11G)? = (5x - 11a)°.

5. Ar bt e(>é%7x)ﬁ@h2-7x+2)+],"xl'2est e pttrat perfect.
Rezolvare:

No tmi?- 7x =t
. . . 2
Y tdt+2)+1=t2 +2t+1=(t+1)? ¥ (xz- 7x)(€><2- 7x+2)+1:(x2- 7x +1)

6. kKtii rRe3y-cz4, st se calcul eze suma:
S=(x+3y- 2) +(2x +6y- 2z)+(3x +9y - 3z)+...+ (11x +33y - 11z).
Rezolvare:

S=(x+3y- 2) +2x +3y- 2) +3@x +3y - 2) +...+11Px + 3y - 2)
S=(x+3y- )@ +2+3+...+11) = (x +3y - 2)3'22£1=66Qx+3y- 7).

7. Fieabl N',numerecae ver i f3/axb/2. elSaSise: cal culeze va
a .

—, Pprecum Ki va¥lé.area | ui b, pentru a
b
Rezolvare:
3Ja=bv2 ()?Y 9a=2b?Y %:é.
b
Pentru a = 16 aven8J/16=bJ2 Y 12=bJ/2 Y bzl—zzﬁz&/z.

J2 2
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8. Cal cud agit i%=n/d2{@t5)- VB2~ v5)+V2[V2 + 5]+ B[V +5).

Rezolvare:

X =12~ V10~ V10+5 +2+10+10+5=/7- 210 +/7+2/10
° ~2
Zéﬁa\/?- 2J10 ++/7+ 24108 =7- 2/10+28/7- 2/1047+2/10+7+2J10

2 =14+2@/7% - (2J10)? =14+ 28 = 20.

9. Dacxt y=3k x?-y?=12, det er mi ma($+y)+{uyf+(udy).
Rezolvare:
x2-y?=12Y (x- y)@x+y)=12Y x+y=4
Y a=(x+y)+(x+y)? +(x+y)® =4+42 +43 = 4+16+64=84.

18 x4 40 x"2ni Nn>2.
V1 2 108 24/300
Rezolvare:

Xn—1+ 8 x"N . 18 Xn+1+ 40 Xn—ZZan—l_l_ 8 xN - 18 Xn+1+ 40 Xn—2:

N J12°  Ji08 2,300 J3 23" 63 20V3

3. n1, 4 n 3 n#1, 2 n2 Xn'lc-(B 2 -1)
=—X “T+—=X -—=X "+—=X =——UB+4x- 3x° +2X
J3 NERN J3 V3

10.Scoat eSi fjux”tlo’r

11.AT £t ax¥i 316c=t(x- 3)(x +3>)(x2 +9)x* +81)x8 +38).
Rezolvare:

o0 aF - -ho- 914 o) JeF- ek -
(x4 - 34)C'6><4 +34)c6x8 +38): gxz)2 - (32)2§’c'6x4 +34)c6x8 +38):
(x2 : 32)c‘$x2 +32)c‘6x4 +34)c'6><8 +38)= (x- 3)(x +3)(x2 +9)x* +81Jx8 +38)

12.Se c o nxd iRHerCLaIx@ﬂﬂ—IlEasiKt ixi-4)1?7d5.c+_
X

Rezolvare:
x-L=5 (Y &- 18 =25Y x2- 2+ 1 =25V x2+ L =27,
X c X = X2 X2

13.ArttasSi ct ambli R dac b) %ﬂﬁoxszﬂrga

Rezolvare:

(a+b)&1-+— = &1+ o+b 1+10_1+a+b+1 2+a+9
b+ = b+ b a b a
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14 . AflaS i media aritmetickt a numerel or:
a:(\/ﬁ+1)2+(\/ﬁ- 1)2K ib:(\/n_+1+1)2- (\/n_+1 1)2, ni N.
Rezolvare:
a:(\/ﬁ+1)2+(\/ﬁ-1)2:n+2\/ﬁ+1+n-2\/ﬁ+1:2n+2
b=(n+i+1] - (Vn+1- 1] =n+1+2/n+1+1- [1+1- 2/n+1+1)
b=n+2+2J/n+1- (n+2- 2\/n_+1):n+2+2\/FL-n-2+2\/n_+1:4\/n_+1

ma=a;b=2n+2+24 N+l i1+2/n+1

15.D a catb,ci R, a st fae2b+3cn®/® atunci are loegalitatea:
2 2 2
- v2f +(b+2v2f +(c- 3v2f =a2+b? +c2.
Rezolvare:
a2 - 2J2a+2+b% +4/2b+8+c? - 6J2c+18=a% +b% +c? Y
Y 28- 2J2a- 20+3c)=0Y 28- 2J/28/2=0Y 0=0

16Af1 asSi numerele oo edy-28=ki y ktiind ct
Rezolvare:
Vc+ 62 +4(y- 22 =1.Y [x+g+ly- 2 =1
Avem posibilittSile:
xrO=1l ex+6="1  \ 1 v o
by a0 ly=2 7 () ={(- 7:2}(- 5:2)}
sau
fix+§=0_ 6x+6=0
fy-2=1" fy-2=°1

Y (xy)={(- 62):(- 6:3}

17.Fie A = 171000, 1 8
i n+17

Ar Lt aSi AA&LNareun singur ebamant.

Rezolvare:
n+1000: n+17+983:1+ 983
n+17 n+17 n+17
n+17983Y n+17i {1,983 Y
n+17=1Y n=-161 N
n+17=983Y n=9661 N
983 =nunhr pri m
n+1000: 1966=2|' N
n+17 983
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18.Ar Lt a/SoU+16/12+4/28-5/12e st e un numbr natural, pttr
Rezolvare:
Cea mai ukoart modal i t aftoer nduel erleez orl avdaircea leisltoer dct

\/a?a+c
ﬁff

J124+ 1112 =124+ 12 2 = \/124;118+\/124'2118:«/121+\/§:11+\/§

c=+124 - 112 A2 =/13924=118 =118
28- 5Y13 = /28 52 :\/28+22 \/28- 22:5_@)

2
282 - 300=+/484=+/22%2 =22

,cuc=va" -

19.D a catb,ci R, K iabc=1, atuncia® +b? +c? 2 §+%+%.

Rezolvare:

a® +b% +c?2 bc%;:ab\? a® +b%+c?2 bc+ac+aby (a2+b2+cz)- (ab+ac+hc)2 0
Ié(a- b)? =a? - 2ab+b?

i(b- c)? =b? - 2bc+c?

1I(c- a)2 =¢? - 2ac+a?

Prin “nsumar e, rezul tt:

(a- b)? +(b- c)? +(c- a)? :ZC(HZ +b? +c2)- 2(ab+ac+ bc)

—<\

(a- b)* +(b- )* +(c- a)? (2

5 a +b2+c:2)- (ab+ac+bc)20adevir at

20.Fie numerelex,yi R", a st f4e’l+9xy ¥5p°ct0. Ar L 3X: Vil Nc ¢
X +ay

Rezolvare:

A% +4xy +5xy +5y2 =0Y 4x@x +y)+5ydx+y)=0Y (x +y)dx +5y)=0
Variante posibile:
T x+y=0Y x=-yY XH3y _-2YHSY Y g N,
3x+4y -3y+4dy vy

Ssau
a3 5y0
2&—0+3y
1 4x+5y=0Y 4x=-5yY x:-%y\’( ;X:’y= ?54f - 5 N
X+ay 3&I8+4y y
(; -
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D1. ECUASI | k1 | NECUASI |

D. I . 1. RELASI A DE EGALI TATE CN MULSI MEA NUMER

PropriettbtSile srel pspéntt Ri de egalitate
1 reflexivitatea:x =x, " xI R;
simetria:dad. x =y,au nc y=x I x,yl R;
q tranzitivitatead a xEy K y=zY x=2"x,y,zl R.
Cn sintezele ce urpmeamrti evaiSi f idien t caoencp&at & S
egalitatek i operaSiil e cu nuimeatealeluex®d.l e, pentru oric

=

a+XxX=Db+x \ / a-X=b-x
a=b
ax = bx / \ a:x=b:x
x. 0 x. 0
a+tc=b+d \ / a-c=b-d
a=b
c=d
ac=hd \ a:c=b:d
a,bc,d 0 c,d 0
Exemple:

T daa@ktb+2c=4k Ba- 2b+c=7, atunci
A 4da- b+3c=11;
A 2a- 3b-c=3.

T Pentru a dena?mb.glerab,aIuhcja=dkactse procedeazt as
a® +b? =-2ab|+2abY a® +2ab+b” =0V (a+b)*=0Y a+b=0Y a=-b
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DIL2.ECUASI | DE GRADUL |

For ma gawmreialdcuaSii esteaxerb=eldfabt Rean®i ‘rnaaclar e

Kib se numesac o e f i, @i xesneSi n u neewdset s2auv ar i .abbét spestee ct
coeficientul necunoscuteaar b estetermenul liber

Aceastt formkb generalt a unei ecua$Sii ecwaSoef
de gradul Icu necunoscuta

Sol uSiea ecuaS$i esmarcionexgitpemtru care propo:

axg+b=0,abl R,a,0este adeviratt.

Rezol varea unei ecuasSi.i presupune deter min
nicito solu$Sie, atunci vom scrie mul Simea vidt.
EcuSi i | e esiuhntv ad eenltee ecuaSi i Cu aceeacxki mu | S
Etapele rezolviriisunine.i ecuaSii de gradul I
1 ax+b=0| bY ax=-b;
 ax=-b Ci,a,OYx:-E;
a a
. b . PR - o] ¢ o _
T Yx=-—1RkKki este sol uwy§8=g- gcuaSiei date:
a |ay
Exempk:
1 (o- V3)ox- 520 [+5Y o- y3)x =5 x=2+3) 5 _sdp ‘/5’):5c62+\/§);
2- 43 4-3
1 Pentru a determinealoaredui mi Rpent r u c ax- en(x €3 w7enGHl2are
soluSia 5, procedtm I a “"nlocuirea lui x cu
10- 8m=35m+12Y -2=43mY m=-4£3.
D.1.3. BELABEEGALI TATE CN MREAGRREELE NUME
Pentruabl R, cunosc urmktoarele tipur.i de r el a
f spunemestte A mabdo mkiic asdderci@tanct "n reprezentar
reale cu sensul polae dtiev pEzieSido reatpt ‘an nutm@m g
f spunenm ested maiAmared e cl®O K i sapb,emdact “"n reprezei
numer el or real e «cu sensulaepoei tpiowi Spoeatd
numtrbul ui
1 da@kbkia=bspuneaestemaiicsauegalbd0 ki a&Cdr i em
f da@kbkia=bs pune meste mai Mare sauegallod ki &2dr i em

Acestet i puri de relaSii de inegalitate au cOt ¢

ur mtt or .
Observa$Sii

T
T

l negal itatea se pbLstreazt, dact se adunt s
dact se “"nmul Sekte sawunfaterpozilpart e 1 negal it
Prin “nmul Sirea sau “~mpktr Sirea unei i negal
sens opus.
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Pr opr ireetl tageineghlitate
reflexivitatea | x¢x, " xi R x2x,"xi R .
antisimetria "x vyl R, "x,yl R,
dact dact
x¢Cy, y¢x X2y, y2X
Y x=y Y x=y
tranzitivitatea "x,v,zl R, "x, v,z R, "x,v,zI R, "x, v,z R,
dact dact dact dact
x¢ty, y¢z X2y, y2z X<y, y<zY X>y, y>z
Y x¢tz Y x2z X<z Y x>z
PropriettSi de compatibilitate “ntre |
cl R a<bU a+c<b+ck a<bU a-c<b-c
Dac| ¢>0 atunci a<bU a@<b@«k a<bU a:c<b:c
c<0 a<bU a@>b@ k a<bU a:c>h:c
cl R a>bU a+c>b+ck a>bU a-c>b-c
Dac ¢c>0 atunci a>bU a@>b@ k a>bU a:c>b:c
c<0 a>bU a@@<b@k a>bU a:c<bh:c
cl R atbU a+ctb+ck a¢bU a-ctb-c
Dac| ¢>0 atunci atbU a@¢b@«k a¢bU a:ct¢hb:c
c<0 atbU a@2b@«k a¢bU a:c2b:c
cl R a2 bU a+c2b+ck a2 bU a-c2b-c
Dac ¢c>0 atunci a2 bU a@2b@«k a2 bU a:c2b:c
c<0 a2 bU a@¢b@«k a2 bU a:cth:c
Dac a<bk c<d atunci a+c<b+d
Dac atCtbk c¢d atunci atc¢b+d
Dac a<bkc¢d atunci a+c<b+d
Dag 0<a<bd atunci O<a@<bdQ
O<c<d
Dag 0¢atbu atunci 0¢ack¢ b
O¢cc¢d
Dag O<a<b« atunci O<a@<b@
O<cc¢d
l negal ittt $Si cunoscut e
1 x220; (x-y)*2 0 (x+y)*20;
T mp(x.y)e mg(x,y) ¢ m,(x,y) - inegalitatea mediilgr
pentru x =y are loc egalitatea;
1 x¢emp(x,y)emg(x,y)e my(x,y)¢y-t eor ema inegalittSii
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Exemple:

f Demonst'xi R,, arialocinegalitatea>§+12 2.
X

x2 - 2x+1, 0y (x-l)2 )

x+1.220Y 0, inegalitate axd®ytiarat t,
X X X
(x- 122 0;

. * . . + A 0
T Demonst'rabmR,c &re Iocmegalltatea:a—b(]:E 1+l8.
az +b2 2 (;a b+

ath glgtby 1 1l oapea?+b?Y a?+b?- 2ab2 0V (a- b)22 0.
a2+b2 2 ab  g2+p2 2 ab
D.I.4. I NECUASI I DE GRADUL |
O i necua$iceu doe ngercaudnuolsclut £ poate avea una d
1 ax+b<0,
1 ax+b>0,
1 ax+bc¢O,
1 ax+b20,

undea,bi R,a, O,cuakbcoef i ci en Sai=icoeficientutnecaur®scetds, = termenul
liber), iarx variabila sau necunoscuta.

Rezol varea unei i necuaSi . presupune determ
are nici o solu$Sie, atunci vom scrie mul $Si mea
InecuaSiil e samhi vaaclednet ei necua Sde sol ta@nsdeya K e |
obSine, dacmbitseamael ecregul i
1 setrectermeniditnn membru " n cel tl alt cu semn schi
T se adunt sau se scade acel aki numktr din aml
T se "nmul Sesc sau se ~mpEgar tunamhlimbtr memlkznit i &i,
inegal i ttESii;
T se “"nmul Sesc sau se ~“mpart ambi i me mb r i a
sensul inegalitbt$Sili
Etapele rezolvirii sumexe mmleicfuiacgdtie d'en ga alda
valabi e ki pentru celelalte:tipuri de inecua$Sii

1 ax+b<O|- bY ax<-b, abi R,a, 0,xi Z;

1 ax<-b

¢} dat a>0Y x<-2ki este sol u ¥iSa Pxil |Z|>e<c-l£%;$i ei
a a | ay

 ax<-b ‘("J:—l,dad_a;OY x>-gKi este sol uS?iS@‘iéxil'liecglq,u.aS:i ei d
| y

Exenple:
T /3x+427<0Y V3x+3/3<0Y +/3@x+3)<0Y x+3<0Y x<-3;
T 12x+820Y 122 -8Y x2 S8y xe -3;
12 3
1 7x-10+2{x- 7)>8{x- 1) Y 7x- 10+2x- 14>8x- 8Y x >16;
g T4 16¥OX o gy T1X-16+48+27x ( TX+36 15x+32 7 +36
3 4 12 12 12 12
4

15X +32¢ 72 +36Y -57x ¢4 [ 1)Y 57x2 -4V x2 "o
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D. I . 5. PROBLEME CARE SE REzZOLVI CU AJUTORUL E!

Etapele de rezolvare a problemelor cu ajutbr ecwa Si nlesunt:ta Si i | or

T evidenSierea datel or cunoscute Ki necunosc.!
1 stabilireai nt er val ul ui "n care poate lua valori
T scrierea, utiliz©nd necunoscuta, obSireé¢md&Sal
ecusad&uiinecuasSii

T rezol var®au eicy@adcunacyfiuesii v verificarea sol u$Si
1 interpretarea rezultatului.

Exemple:
T Suma a d o wehleersu e r6es iar di ferenSa | or este
ga+b=66 _ . .
i Y 2a=78Y a=39Y b=27.
ja- b=12
539+ 27=66
Verificare:ieg adevdirat.
{39- 27=12
T Suma a trei numer e pare consecutive este 4
éx=a
He{y:a+2

tz=y+2=a+4

Y x+y+z=a+a+2+a+4=408Y 3a=402Y a=134
éx =134

Y ly=136
tz=138

Verificare: x +y +z =134+136+138=408.

D.I.6.EX ERCI| BEPROBLEME

1. Sedau numerelerealea,b,c ast &a+t8h=7kRkle-&=9. Det er mi na Si
a) a+5b- 5c;
b) a+b+5c;
c) 2a+10b-1Cc.
Rezolvare:
ga+t3b =7
a) | A
i 2b-5c=9
ga+3b =7
b) i o
i 2b-5c=9

C)féa+3b :7|@Y g2a+6b =14
| 2b-Bc=92 | 4b-10c=18 "
2a+10b- 10c=32

rezul theadrmem@adw n@dSomEcmi6r u ct:

rezul tt mpmbnusciudenbericEw2, ct :

rezultt prin adunarea mem

2. Pentrua+b=7k ab=9, caladubla Si
Rezolvare:

ad+b° =(a+ b)c'(zal2 - ab+ bz): (a+ b)c'[(a+ b)? - 3ab]
Y a3 +b3=7d49- 27)=7&2=154,

55



3. Demonstr a $(i\/x-&g1)§l:>k-t2dxt- g.a:

Rezolvare:

(\/x- 1- 1)2 =x-1- 2Jyx-1+1=x- 2/X%x- 1.

4. Ar Lkt aSi x+(yie2\/x-dlar¢\/%y- 4, atuncix =2 K iy =8.
Rezolvare:

X+y=2x-1+4Jy- 4Y x+y- 2Jx-1- 4Jy- 4=0Y (\/x-1-1)2+(,/y-4-2)2:0
ﬁ\/ -1-1=0 . ?\/ -1=1 |( )ZY éx-1=1 _ ex=2
l[,/ 2=0" Jy-4=2 fy-4=4 jy=8

5. Fiexi R, ast fxé(»dz-zxnﬁ)@o. Ar Lx=25i ct
Rezolvare:

xcﬁxz- 2x+5):10Y x3- 2x% +5x-10=0Y x?{x- 2)+5x- 2)=0V (x- 2)dg><2+5):0
?x- 2=0Y x=2
Y jsau

ix2 +5=0 imposibil

6. Rez ol vaSa5x-e47 u3fL5xi+a):
Rezolvare:
25x- 47=3015x+2)Y 25x- 47=45x+6Y -107=2xY x=-535.

7. Determi na$Si numbtrul real m pentru care ecu:
3dm- ) +2)- 2dem- D)fox +1)=7x+3mx-5ar e sl uSi a
Rezolvare:

- 3@m- 1) +10¢2m- 1)=-21- 9m- 5
- 3m+3+20m- 10=-21- 9m- 5Y -3m+3+20m- 10+21+9m+5=0

26m-2=0Y 26m=2Y m:i.
13
X X .
8. Rezol va$St+—erc. = 2011
2 6 20112012
Rezolvare:
@il 1 0 ogy el 1 18 50y,
c2 6 20112012 c2 2 3 2011 2012
x&a. 1 8-5011v x99 2011y x = 2012
c 2012 2012

9. Rezol va $|2x+i¢c'ku]la+§4x%lf12x+9q)2x- 2=0.

Rezolvare:
[2x+3 - 1 +[2x+3@x- 24 =0V [x- 1+20k- §=0Y 3¢k~ 1=0Y [x-1=0

Y x=1
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10.Det er mi na$Si pentr u anem,vO0ad cou d JroaHmee2 nQukmb r ul u i

(m+1)x+2m+1=0au aceeaki sol uSie.
Rezolvare:
Rbdbtcina unei ecuasS$Sii trebuie st verifice Ki
omx+m+2=0Y 2mx=-m- 2Y x=_1"2
2m
- - . - - 2 - .

(m+1)©r;—2+2m+1:0Y (m+1)C6m;2)+4m *2M ooy -(m+12)dm+2)+4m? +2m=0

m m

Y -m2-2m-m- 2+4m?+2m=0Y 3m%-m- 2=0Y 3m?-3m+2m-2=0Y
Y 3m@m- 1)+2&m-1)=0Y (m- 1)dm+2)=0Y

€
ém-1=0 Im=1
{sau Y‘:sau
t3m+2=0 | 2

Im=-—

| 3

11.De mo n s t 'rxay$ R, arlog ineglitatea:

\/5-+\/B¢ a+b
5 .

2
Rezolvare:
\/5;\/B¢ a;b ( 2y a+2\fl_b+b¢a;bY a+2\ﬁa—b+b¢2a12bY

YV a+2yab+b¢2a+2bY a+2/ab+bz 0V (Va+vbf 20

12.A1 | 8y6dl R, ast Wel- 8X+Ra+Qay2 - by +26+22- 102+41=11.
Rezolvare:

Jix- 42 +22 +[3y- 12 +52 +[(z- 5)2 +42 2 {22 +4/52 +4/4% =11

Rezultt ct pentru a avea egalitate trebuie ca:
6x-4=0 fxzj
13y-1=0v =3
[ i
[z-5=0 iz=5
52 y2
13.Ar St a—€et+ 28 "xy>1
x-1 y-1
Rezolvare:

Not txml=mY m>0, y-1=nY n>0ki o0bSi nem:

2 2 2 2
+ + . + + +n+ ,
(m+2)*  (n+1) 2 g nxys1y Mor2mAl ntntl, g0 ol ioeleg
m n m 2 m n

. , , 1
Am demonstrat ‘'"axhRg arelocrinegaltategxen3 2, urezul tt ct:
X

m+£+n+12 4.

m n
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14.Dete r mi glac6 R, care veri fict
Ja- 1+28b- 2) + /38c- 3) :a+2+°

Rezolvare:
ktim ct medi a
a1 1.2
i 2 2
12 b-2¢2+t2)-2:g, “"nsumOnd relaSiile
)
I f3dc-3)e e3¢
f 2 2

c . . .
) megalltate ce se transeri n

Ja-1+28p- 2)+,3dc- 3) ¢ 2

o sumt deaz 1+ /adbr D a3 3):6‘*2*9
15.a)De mon st 2 };Ll "ni N
n3n§2) n n+2’ '
b)Rezol vasi —éi— eCu®bi a:
13736 " §9ant
Rezolvare'
)__ 1 _n+2-n_ 2
N n+2 ndn+2) nC§n+2)
a2 2 2 31011 1 1 13
Xl +-S 4.+ >1Y x G- Z4>- S+ +—- —8>1Y
p GO 36 5901 ééei 373 5" 09" 1017
xé% 210 >1Y xdl—0>1v x22Y xi {2345..}
Q —

16.De mo n s taf2a &+b(4e b)+c(6- c)¢14 " ab,ci R.
Rezolvare:

a(2- a)+b(4- b)+c(6- c)¢14Y 2a- a®+4b- b?+6c- c?- 14¢ 0 | 1)

Y a?- 2a+1+b?- db+4+c®- 6c+92 0Y (a- 1)? +(b- 2)?
»_8,9, ,350 & 1 19

17.A f | »l Ripentru carex
Hip 14 2401 ¢ 2

Rezolvare:

2_a8 .6 .49 19,
X —a% 19+§L_ 29

3
vx2=tily +EY X2 =343E Y x2 =49 (x- 7)@x+7)=0Y
&) ) )’ !

343 termeni
Y x=°7

58

egalitatea:

obS$Si nem:

egalitate,

+(c-3%20 "abci R.

g e 0 mekdreiccGit ememdaia mird i nmeau cegalpr
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18.Fiexi R"ki nu m:e>¢+e%lbe: X ,C= X Ar La-at—)$N. ct
X X2 +x+1 x* +x2 +1 C
Rezolvare:
X
Ll w241 1 x*exZ4r xA a3 ex?ex+1- x4
a___X+_+—2_X+__ .l 2 \ = -I 2 \ =
c X X X xC@< +Xx+1 XC&< +x+1)
x4+x2+1
X3+X2+X .
=3 5 =11 N
X+ X5 +X
19.Rezol v asﬁ(_—\\//_%ci;a\%,ixé R\{\/E;\/é}.
X-+3 X-
Rezolvare:

k- V2P =(c- V3 ¥ x2- 2v2cx+2=x2 - 2/36+3Y 236k 2026 =1¥

. e o 1o 2yB+2J2 . J3+42
xCﬁZ@-Zﬁ)—le-mYX—WYX— >

20.Fie a,b,c,x,y,zI R, astfel ~ncoOt
x:bc+i, y:ac+£, z:ab+1, ax+by+cz=1.
a b C

DeduceS$Si o relaSie “"ntre a,b,c ki x,vy, z.
Rezolvare:

a@c+£8+ b@@c+ £8+ c('%b+ 18:1
C a= C b+ C c+

abc+1+abc+1+abc+1=1Y 3abc=-2Y abc:-g
e 2

~ - 7+1

i

’l‘x:bc+l:abC+1: 3 :i
0 a a a 3a
T 2

(. 1 abc+l §+1_ 1
| y=act—= = =
0 b b 3b
T 2

~ - 7+1

i

TZ:ab+}_abC+1_ 3 :i
1 c (o C 3c
[
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E1l. ORGANIZARE A DATELOR

ElLlL. PRODUSUL CARTEZI AN. REPREZENTAREA PUNCTELO
DI NTRE DOUIF PUNCTE DI N PLAN

Def i nNuSimproduscartezian al mu IBSmumiSiome an epveirdeec hA |
(a.b), undeal Ak bi B: A3 B={(ab)al Ak bi B}.

ObserCe®ii produs cartezian cont aazfahb)obdikiea s
A3 B, B3 A. De fapt, perechile ordonafa,b)=(c,d)U a=ck b=d.

Regula produsuluiDa ¢ £ muA Skisunmt Bhite, iar
cardA=pk icardB=qY cardA3 B)=m&.

Exemple
T DacA=j -E§HKiB:?-§;OEH atunci:
| 22y | 2 2y
sn_88 1 308 1 5& 1 1685 3045 645 10,
A3B=ja ;- -0a ;002 ;-0 ;- -06e&;;00; - QJ
ic 2 2+¢ 2 +¢ 22+¢2 2+¢2 =+g2 2 Y
T Cn clasa mea, “n care “nvtS, se aflt 25 de

perechilor distincte fetb £ i e S i 785126 comfagm regulii produsului.
Reprezentareapwtelor n pl an cu ajutorul sistemul ui

Sistem de axe ortogonakefiguraformat. din dout axe a numerel or,

v
&

axa Oxi axa alsciselor
axaOy 1 axaordonatelor

O1 originea sistemului

) X
Asociemf i e @termr eic hi de numere raSionale (a,b) un p
T pe axa OXx repddez emtok domuan ¢t wal;, P

T pe axa Oy r e p& deez ecnot obrmd opruantckt ubl; P
T prinpunctul® ducem o Oy, napprirepurictul B ducanmopaa | el LOX a a x a

T la intersecS$Sia paralelelor este punctul P
Citi m: punct ul P de abscist a «ki ordonatt b.
‘\-
et Flab)
ia X
D PI v
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ExempluuCn figura de m@irez@eft as e an gysem detakelomogonalen t r
pentru ur mt:tA@Ra)rBI2e3) Puoh Q< 48).

4y
Qf-4.3)
8 — — - — — - 3
I
| 12
I
P{0:1) #1
| Af2:0)
| | | ' N : » X
4 -3 2 -1 1 2z 3 4
| 1-1
I T -2
|
Bf- 2—,—3f_ -1

Precizare
T Punctele aflate pe prima bisectoare (bisecHt

Exemplu: A(5;5); B(- 5--5).

cadranul Il cadranul |

b a / P(a;a) )

v

cadranul IlI

P(b:b) cadranul IV

prima
bisectoare

Precizare:
T Punctele afl ate pe a doua ibv)a eoortdonaeropusel bi s e «

Exemplu: A(- 55); B(5;-5).
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cadranul Il cadranul |
P(a;a) 2
aa
\ o b
_ X
a
cadranul IlI a doua
b bisectoare

P(b:b)

cadranul IV

Di stdhBare dokicpunmtaleAdxy;g;) K iB(xo;y,) repr e z equrt sistem ~ n't
ortogonal de axe x®Oyt Dursdtae Sastde ndatek ceke er @l a

AB =\/(X2 - xq)? +(y2- y1)*

Exemple:
1 di stanSa dA@3wie-2paeset el e

AB =(- 2- 2)2 +(- 4- 3)2 = /16+49 = /65

1 Ne propunem st det erani ni nA{lapk Bo#), iaraAB=6.e a|l £ a
A8 =(0- 12 +(4- a)? =\1+(4- a)? =6
Vi+(4-a? =6 | ()° Y 1+(4- a)? =36Y (4- a)> =35Y 4- a=°/35Y

Y 4°.35=a

Mijlocul unui segment. Pentr u ori ca rAé<A;)qA() 't LB(pr;}aBr),ccbo&jonatele

mijlocului M a segmentulujAB] sunt:

_ XA *tXB _Ya'tys
xy =—A—"B yy=2A"72B
M 5 Ym 5
Exemple:
1 Mijlocul segmentulufAB], undeA(2:3) k B(- 2- 4) esteM58);, - %8
9 -
2+(-2) -4+3 1
= =0, = =- =
2 M= 2

1 Fie puncteIeA(5;- 1) K iM(2;4). Det er minma il ec pawrnccd ul ui B, K

mijlocul segmentulujAB] .

XA FXR Z2XM - BXR =2XpM - XA . BXp =-1.

\IA B_ MY\IB_ M AY\IB_ YB:(-];Q).
iYAtTYB=2YM iYB=2YM-YA iYB=9
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El . 2. REPREZENTAREA kI | NTERPRETAREA UNOR DE
PRIN TABELE, DIAGRAME, GRAFICE

Fie A Ki B dout mul Simi depeinde 5518 edd lalpa ne
mul Si mea A | a mul S$Si mea B, dact orictktrui el eme
mul Si mea B.

Regula prin camaleAif iseec tarsud c ieabreBaanrn wdyeddean t

corespol e ns§uc el aSi e 8@enkc i mabEktmea A | a mul Si mea E
O regult <care stabx-lyekher e elogmemtoalde n Bt l
(xi AkiyiBjeste o relaSie funcSionalt de la A | a |

T fiectr ukiAeil esteenasoci gizB; un el ement
f daxk yk x- z,atunciy=z.

O dependenSt funcSionalt de | a mul @m mea A |
tabel, printro di agr amungmfecu pr i ntr

Exemplu:Pr ezi nt ~ n dentee zcae tuarbneel aazrit,yv a rdiina $Kircekima i K ip e
un automobil.

t [h] 0 1 2 3 4 5

d[km] 0 15 31 46 62 80

ti timp,d-di st an$St

90
80 5-80
70
@ 60 Q/Aﬁ?
€ 5
S Y3, 46 —e— d1[km
& - il
T 30 ‘4?1
20
%
10 41,15
0 #6-6
0 1 2 3 4 5 6
timpul
PreciAMteri (di ferite exemple de d ep ePardeanVae f un
Mat ematica Ki calculatorul.
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El . 3. PROBABI LI TATEA REALI ZI RI I UNOR EVENI MEN"

Probabilitatea produceri. unu.i eveni ment
. : : f.
favorabl e (f) produceri.i eveni mentul uiPx4d. numbtrul
p
oo 3.1
ExempluuPr obabi litatea ca | a aruncar ea un{é}:i,zar S

deoarece avem 3 edazur2i, fda vkoir abb,i lrees pfeecSt i v 6 ¢
zarului.

o)

EIL4. EXERCI §1 1 K I PROBLEME

1. VerificaSi col A(B3);BE-BjtcBOea punctel or:
RezolvarePunct el e A, B, C sunt coliniare, dact are
AB+BC=AC sauAC+CB=AB sau BA+AC=BC.

AB =/(1- 5)2 +(- 3- 3)2 =\16+36=+/52=2/13
AC =+(3- 5)2+(0- 3% =J4+9 =13
BC=(3- )2 +(0+3)2 = J4+9 =13

Y AB =AC +BC=+13++13=2/13.

2. ktii A@21B(@B5);Cc(70), calculaSi lungimile laturil
dact el este isoscel
Rezolvare:

AB =/(3+2)2 +(5- 1)?
AC =+/(7+2)2 +(0- 12

J25+16=1/41
J82=2J41
J82=2/41=AC Y DABC este isoscel.

BC=/(7+2)% +(0- 12

3. Fie Bgé,+\/§,28. Determina$Si coordo Mgets,éz—]]SestemileGELHt ul u

v : C
segmentulufAB].
Rezolvare:
. ] Exg =-10- V2
BXA +Xp =2XM . XA =2Xpm - Xp . T B ) o 17 &
pATTBTIMy ATTIMT B Y L 7 Y B=%10- 42,218
iYATYB=2YM YA =2Ym-YB Ve =7 c 2 =

4. Fie A(- 2,10); B(3,5); C(7,2). Cal cul aBABCperi metr ul
Rezolvare:

AB =+/(3+ 2)2 +(5- 102 =25+ 25=/50=5/2
AC —\/ (7+2)2 +(2- 10 = J81+ 64 =145
BC=1/(7- 32 +(2- 5)2 =/16+9

Y Poasc =AB +AC +BC =5(1/2 +1)+\/145
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5. Compl et aSi tabel ulepdeen drean S ofsu nka Sisanaablitl:i Si
Rezolvare:

Aria pt 9 16 25 100
Latura p 3 4 5 10

9
16

25
100

6. DeterminaStrebuéeleeméncenSint mul Si mea B pei
x-y, daty=2ptl,i nde | aAmu11369me a
RezolvareDe exemplu, pentr =1V y=3, « . ¥4 Bm{- 137,1319.

7. Fi e n LB.FF]E,I’X b {IJ,2,3,...,9}. Care este probabilitatea ca pentru o anume valoare a lui
X

X simah e

RezolvarePentru xi {139} Y ai NY P:g:%.

8. Se arunct dout zaruri. Cermreleost @ blri ;mua kei Isikt
sau edal t cu

Rezolvare:

Numbtr ul cazuril or posibile aste:u Z6,r ude da rf eacSea
oricare din feSele de |l a 1 | a 6 ale acestui a,
Numkbrul de cazuri favorabile este 6, deoarece

Zarull Zarul2 Suma

Fa$Sa 1 1 2
FaSal 2 3

Fa$Sa 1 3 4
Fa$Sa 2 1 3
Fa$Sa 2 2 4
Fa$Sa 3 1 4
R e z u | ptobabildatea ca sntanuner el or obSi nute st fie?%:méai mi ¢
9. Care este probabilitatea ca {2,3,455,@,'@8;9,11114}1n nu mi
acesta st f2e un numkr par

Rezolvare:

Numbtr ul cazuril omumiorsulbidaez wersitleorl Offavamrabil e e

{24681014, deci probabiIH:tl%i:t:—;ea ctutatt este de

10Cnd rurnt sunt 10 bile alBe, e&tbhalhgebi beii Ri
Prima bil éstatahbt; nu se mali akeazt | a | oc.
st fi e tot al bt

Rezolvare:

Avem “n tot al 29 de bil e, dar o bil al ok di n

b
total de 28 de bile, deprobabiltatea ca a dowua bil t e th:?gg st st fie
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e=2,7182812...
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