
Rezolvare - Fis, ă de lucru

Lect, ia 5 - Alte formule de calcul
prescurtat

Clasa a 8-a – Capitolul 2 - Calcul algebric ı̂n R

Instruct, iuni

Încearcă să rezolvi toate exercit, iile fără ajutor. Durata recomandată:
30–40 de minute.

Exercit, ii

Exercit, iul 1. Dezvoltări cu (a ± b)3. Efectuat, i, folosind formulele pentru cubul unui
binom:

(a) (x− 4)3

(b) (3y + 1)3

(c) (2a− b)3

(d) (m+ 5)3

Rezolvare:

Formule: (a+ b)3 = a3 + 3a2b+ 3ab2 + b3, (a− b)3 = a3 − 3a2b+ 3ab2 − b3.

(a) (x− 4)3 = x3 − 3x2 · 4 + 3x· 42 − 43 = x3 − 12x2 + 48x− 64.

(b) (3y + 1)3 = (3y)3 + 3(3y)2 · 1 + 3(3y)· 12 + 13 = 27y3 + 27y2 + 9y + 1.

(c) (2a− b)3 = (2a)3 − 3(2a)2b+ 3(2a)b2 − b3 = 8a3 − 12a2b+ 6ab2 − b3.

(d) (m+ 5)3 = m3 + 3m2 · 5 + 3m· 52 + 53 = m3 + 15m2 + 75m+ 125.

Exercit, iul 2. Pătratul trinomului. Dezvoltat, i folosind (a+ b+ c)2:

(a) (2x− y + 3)2

(b) (p+ q + 1)2

(c) (3a− 2b+ c)2
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(d) (1− u+ 2v)2

Rezolvare:

Formulă: (a+ b+ c)2 = a2 + b2 + c2 + 2ab+ 2ac+ 2bc.

(a) (2x− y + 3)2 = (2x)2 + (−y)2 + 32 + 2(2x)(−y) + 2(2x)3 + 2(−y)3

= 4x2 + y2 + 9− 4xy + 12x− 6y.

(b) (p+ q + 1)2 = p2 + q2 + 1 + 2pq + 2p+ 2q.

(c) (3a− 2b+ c)2 = (3a)2 + (−2b)2 + c2 + 2(3a)(−2b) + 2(3a)c+ 2(−2b)c

= 9a2 + 4b2 + c2 − 12ab+ 6ac− 4bc.

(d) (1− u+ 2v)2 = 1 + u2 + 4v2 + 2(1)(−u) + 2(1)(2v) + 2(−u)(2v)

= u2 − 4uv + 4v2 − 2u+ 4v + 1.

Exercit, iul 3. Sumă s, i diferent, ă de cuburi. Factorizat, i:

(a) a3 + 64

(b) 27x3 − y3

(c) 1 + 8m3

(d) 125p3 − 8

Rezolvare:

Formule: A3 +B3 = (A+B)(A2 − AB +B2),
A3 −B3 = (A−B)(A2 + AB +B2).

(a) a3 + 64 = a3 + 43 = (a+ 4)(a2 − 4a+ 16).

(b) 27x3 − y3 = (3x)3 − y3 = (3x− y)(9x2 + 3xy + y2).

(c) 1 + 8m3 = 13 + (2m)3 = (1 + 2m)(1− 2m+ 4m2).

(d) 125p3 − 8 = (5p)3 − 23 = (5p− 2)(25p2 + 10p+ 4).

Exercit, iul 4. Efectuat, i rapid (aplicat, i formule potrivite pentru a evita dezvoltări lungi):

(a) (2x− 3y)
(
4x2 + 6xy + 9y2

)
(b) (x+ 1)3 − (x− 1)3

(c) (a+ b)3 + (a− b)3

(d) (5− t)3 + (5 + t)3
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Rezolvare:

Observat,ii-cheie: (A−B)(A2 + AB +B2) = A3 −B3;
(u+ v)3 − (u− v)3 = 2(3u2v + v3); (u+ v)3 + (u− v)3 = 2u(u2 + 3v2).

(a) (2x− 3y)(4x2 + 6xy + 9y2) = (2x)3 − (3y)3 = 8x3 − 27y3.

(b) (x+ 1)3 − (x− 1)3 = 2
(
3x2 · 1 + 13

)
= 6x2 + 2.

(c) (a+ b)3 + (a− b)3 = 2a
(
a2 + 3b2

)
.

(d) (5− t)3 + (5 + t)3 = 2 · 5
(
52 + 3t2

)
= 10(25 + 3t2) = 250 + 30t2.

Exercit, iul 5. Factorizări complete. Scriet, i expresiile ca produse:

(a) x3 + 3x2 + 3x+ 1

(b) 8x3 + 12x2 + 6x+ 1

(c) a3 + b3 + c3 − 3abc

(d) 27y3 − 1

Rezolvare:

Recunoas, tem cubul binomului” s, i diferent,a de cuburi”; pentru
a3 + b3 + c3 − 3abc) folosim identitatea lui Sophie-Germain:

(a) x3 + 3x2 + 3x+ 1 = (x+ 1)3.

(b) 8x3 + 12x2 + 6x+ 1 = (2x+ 1)3.

(c) a3 + b3 + c3 − 3abc = (a+ b+ c)
(
a2 + b2 + c2 − ab− ac− bc

)
.

(V aloareaeste0 dacă a+ b+ c = 0.)

(d) 27y3 − 1 = (3y)3 − 13 = (3y − 1)(9y2 + 3y + 1).

Exercit, iul 6. Calcul numeric (folosit, i formulele de cub):

(a) 10013 − 9993

(b) 513 − 493

(c) 20033 − 19973

Rezolvare:

Fol: (x+1)3− (x− 1)3 = 6x2+2; mai general (x+h)3− (x−h)3 = 6x2h+2h3.

(a) 10013 − 9993 = (1000 + 1)3 − (1000− 1)3 = 6 · 10002 + 2 = 6,000,002.

(b) 513 − 493 = (50 + 1)3 − (50− 1)3 = 6 · 502 + 2 = 15,002.

(c) 20033 − 19973 = (2000 + 3)3 − (2000− 3)3

= 6 · 20002 · 3 + 2 · 33 = 72,000,000 + 54 = 72,000,054.
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Exercit, iul 7. Verificări de identităt, i. Arătat, i că egalităt, ile sunt adevărate, dezvoltând
corect:

(a) (a+ b)3 + (a− b)3 = 2a
(
a2 + 3b2

)
(b) (a+ b)3 − (a− b)3 = 2b

(
3a2 + b2

)
Rezolvare:

Dezvoltăm fiecare cub s, i grupăm termenii.

(a) (a+ b)3 + (a− b)3

= (a3 + 3a2b+ 3ab2 + b3) + (a3 − 3a2b+ 3ab2 − b3)

= 2a3 + 6ab2 = 2a(a2 + 3b2).

(b) (a+ b)3 − (a− b)3

= (a3 + 3a2b+ 3ab2 + b3)− (a3 − 3a2b+ 3ab2 − b3)

= 6a2b+ 2b3 = 2b(3a2 + b2).

Exercit, iul 8. Ecuat, ii prin formule de cub. Rezolvat, i ı̂n R:

(a) (x+ 1)3 − (x− 1)3 = 728

(b) (t+ 2)3 − (t− 2)3 = 208

(c) (2y + 3)3 − (2y − 3)3 = 342

Rezolvare:

Fol: (u+ v)3 − (u− v)3 = 2v(3u2 + v2).

(a) u = x, v = 1 : 2(1)
(
3x2 + 1

)
= 728 ⇒ 6x2 + 2 = 728

⇒ 6x2 = 726 ⇒ x2 = 121 ⇒ x = ±11.

(b) u = t, v = 2 : 2(2)
(
3t2 + 4

)
= 208 ⇒ 12t2 + 16 = 208

⇒ 12t2 = 192 ⇒ t2 = 16 ⇒ t = ±4.

(c) u = 2y, v = 3 : 2(3)
(
3(2y)2 + 9

)
= 342

⇒ 6(12y2 + 9) = 342 ⇒ 72y2 + 54 = 342

⇒ 72y2 = 288 ⇒ y2 = 4 ⇒ y = ±2.

Succes!
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