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Rezolvare - Fisa de lucru
Lectia 5 - Alte formule de calcul
prescurtat
Clasa a 8-a — Capitolul 2 - Calcul algebric in R

Instructiuni

Incearca sa rezolvi toate exercitiile fara ajutor. Durata recomandata:
30-40 de minute.

Exercitii

Exercitiul 1. Dezvoltari cu (a £ b)%. Efectuati, folosind formulele pentru cubul unui
binom:

Rezolvare:

Formule: (a+b)* = a® + 3a*b + 3ab® +b°,  (a —b)® = a® — 3a?b + 3ab® — b,
r—4)* =2% - 322 44+ 374> — 43 = 2* — 122% + 487 — 64.

3y+1)% = (3y)* +3(3y)? 1+ 3(3y)- 12 + 1% = 27y® + 279> + 9y + 1.
2a — b)* = (2a)® — 3(2a)*b + 3(2a)b* — b* = 8a® — 12a°b + 6ab® — b°.
m+5)% =m? + 3m?- 5+ 3m- 5%+ 5% = m? + 15m* + 75m + 125.

Exercitiul 2. Patratul trinomului. Dezvoltati folosind (a + b + ¢)*:
(a) 2z —y+3)?
(b) (p+q+1)
(c) (3a —2b+ c)?



(d) (1 —u+2v)?
Rezolvare:
Formuld: (a+ b+ ¢)* = a®> + b* + ¢ + 2ab + 2ac + 2bc.
(a) 2z —y+3)* = (22)> + (—y)* + 32+ 2(22)(—y) + 2(22)3 + 2(—y)3
=42 + > + 9 — dxy + 122 — 6y.
(b) (p+q+1)?=p>+¢ +1+2pg+2p+ 2.

(c) (3a — 2b+ ¢)? = (3a)* + (—2b)* + ¢® + 2(3a)(—2b) + 2(3a)c + 2(—2b)c
= 9a® + 4b* + ¢ — 12ab + 6ac — 4be.

(d) (1 —u+20)* =1+ u*+ 40+ 2(1)(—u) + 2(1)(20) + 2(—u)(2v)
=u? — duv + 4v* — 2u + 4v + 1.

Exercitiul 3. Suma si diferenta de cuburi. Factorizati:

Rezolvare:

Formule: A* 4+ B®> = (A + B)(A? — AB + B?),

A3 — B3 =(A- B)(A>+ AB + B?).
(a) a® + 64 = a® + 4% = (a + 4)(a* — 4a + 16).
(b) 272 — y* = (32)% — oy = (3 — 9)(92% + 3wy + 7).
(c)148m* =1+ (2m)® = (1 + 2m)(1 — 2m + 4m?).
(d) 125p* — 8 = (5p)* — 2% = (5p — 2)(25p? + 10p + 4).

Exercitiul 4. Efectuati rapid (aplicati formule potrivite pentru a evita dezvoltari lungi):

(a) (2z — 3y) (42 + 6zy + 9y?)
(b) (z+1)° = (z—1)°

(¢) (a+0)°+ (a—10)°

(d) G-t +(B+1t)?



Rezolvare:
Observatii-cheie: (A — B)(A? + AB + B?) = A% — B3;
u+v)? — (u—v)® =203u*v +v%); (u+v)>+ (u—0)?=2u(u?+ 30?).
(u+v)
(a) (2 — 3y)(42® + 62y + 9y°) = (22)* — (3y)® = 82° — 27y°.
() (x+1)°— (2 — 1) =2(32> 1+ 1°) = 62 + 2.
(c) (a+b)* + (a —b)* = 2a(a® + 3b°).
(d) (5—1t)°+ (5+1t)> =2-5(5" + 3t*) = 10(25 + 3t*) = 250 + 30¢>.
Exercitiul 5. Factorizari complete. Scrieti expresiile ca produse:
(a) 2% +32% + 3z + 1
(b) 8z% + 122% + 6x + 1
(¢) a®+ b+ ¢* — 3abe
(d) 27y3 -1

Rezolvare:

Recunoastem cubul binomului” si diferenta de cuburi”; pentru
a® +b® + ¢ — 3abc) folosim identitatea lui SOPHIE-GERMAIN

(a) 2° +32* +3x + 1= (v +1)°
(b) 82° +122% + 62 + 1 = (2x + 1)°.
(c)a® +b*+ ¢ = 3abc = (a+ b+ c)(a® + b* + ¢ — ab — ac — be).
(ValoareaesteO dacd a+b+c=0.)
(d) 27y —1 = (3y)*> — 13 = 3y — 1)(9y* + 3y + 1).
Exercitiul 6. Calcul numeric (folositi formulele de cub):
(a) 1001% — 9993
(b) 513 — 493
(c) 2003% — 19973
Rezolvare:
Fol: (x+1)°—(z—1)% =62*+2; mai general (x+h)>— (x —h)> = 62°h+2h>.
(a) 1001* — 999 = (1000 + 1)* — (1000 — 1)* = 6 - 1000* 4 2 = 6,000,002.
(b) 51° — 49% = (50 + 1)* — (50 — 1)* = 6 - 50* + 2 = 15,002.
(c) 2003* — 1997° = (2000 + 3)® — (2000 — 3)?
=6-2000% -3 +2-3% = 72,000,000 + 54 = 72,000,054.
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Exercitiul 7. Verificari de identitati. Aratati ca egalitatile sunt adevarate, dezvoltand
corect:

(a) (a+b)*+ (a—b)* =2a(a? + 3b%)
(b) (a+b)*— (a—b)*=2b(3a + b?)

Rezolvare:

Dezvoltam fiecare cub si grupam termenii.

(a) (a+b)®+ (a—b)°
= (a* + 3ab + 3ab® + b*) + (a® — 3a®b + 3ab® — b*)
= 2a® + 6ab® = 2a(a® + 3b%).

(b) (a+b)° = (a—b)’
= (a® + 3a®b + 3ab® + b*) — (a® — 3a®b + 3ab® — b?)
= 6a’b + 2b* = 2b(3a® + b?).

Exercitiul 8. Ecuatii prin formule de cub. Rezolvati in R:

(a) (z+1)° - (x —1)* =728
(b) (t+2)* — (t—2)% =208
(c) (2y+3)* — (2y — 3)3 = 342

Rezolvare:
Fol: (u+v)3 — (u—v)3 = 20(3u? + v?).

(a)u=z, v=1: 2(1)(32°+1) =728 = 62”4+ 2 = 728
= 627 =726 = 2° = 121 = x = +11.

(b)u=t, v=2: 2(2)(3t>+4) =208 = 12¢> + 16 = 208
=120 =192 =t = 16 = t = +4.

(c)u=2y, v=3: 2(3)(3(2y)* +9) = 342
= 6(12y% 4+ 9) = 342 = 72> + 54 = 342
= 72 =288 =y =4 = y = 2.

Succes!



