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5-4 Multiplying Binomials Mentally

Objective: To find the product of two binomials mentally.

Vocabulary
Quadratic Term A term of degree two. For example, 22,
Linear Term A term of degree one. For example, 5x.

Quadratic Polynomial A polynomial whose term of greatest degree is quadratic.
For example, - 5x + 7.

Example 1 Write 3x + 1)(4x — 5) as a trinomial.
Solution 1 You can work horizontally as shown at the left or vertically as shown at the right.
~ N AN\
(3x + 1)(4x — 5) = 3x(4x — 5) + 1(4x — 5) 4x - 5
=122 - I5x + 4 - 5 3x + 1
=122 - llx =5 122 — 15x
4x — 5
122 — 1lx — §
Solution 2 Use the FOIL method to multiply in your head.
Think of the products of these terms:
First Terms Last Terms
N TR
+ 1(4x —
(3x &(Jx 5)
Inner
Terms
Outer Terms
Then write the products:
1222 — 15z + & — 5 =122 -1lx—5
First Outer  Inner Last
terms terms terms terms
Write each product as a trinomial.
LGx+6x+1)x2+7x +6 2.0+3)0+4) y2+ 7y + 12
3. (a—4)a—2) a% —6a+8 4. (x = 5)(x — 6) X2 — 11x + 30
5. (c +2)(c + 6) ¢? + 8¢ + 12 6. (k — 3)(k — 6) k — 9k + 18
7. (@ - 3)@a — 7) a® - 10a + 21 8. 2 + 3 +x) 6 + 5x + x?
9. (k — 4k —7) k? = 11k + 28 10. (b — 2)(b + 7) b% + 5b - 14
1. (c - 6)c +7) ¢ + ¢ — 42 12. (@ — 4)(a — 6) a®> — 10a + 24

13. 2a + 3)a + 4) 2a% + 1a + 12 14. Bx + 2)(x + 4) 3x2 + 14x + 8
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NAME DATE
5-4 Multiplying Binomials Mentally (continued)
Write each product as a trinomial.
15. 2a + 7)(@ — 2) 2a® + 3a — 14 16. (4a — DBa — 1) 12a% — 7a + 1
17. 3a — 5)2a — 1) 6a® — 13a + 5 18. 3 — 2a)2 — 3a) 6 — 13a + 6a2
19. 2k + )3k + 4) 6k? + 11k + 4 20. Gx — 2)(x + 5) 3x2 + 13x - 10
21. (4x + 3)2x — 1) 8x2 + 2x - 3 22. (Tm — 3)(6m + 2) 42m? - 4m - 6
Example 2  Write (3x — 4y)(5x + y) as a trinomial.
Solution F 0 1 L

(Bx — 4y)(5x + y) = 15 + (3xy — 20xy) — 4y?
1 1 =15 - Ty — 4

Write each product as a trinomial.
23. (a — 2b)a + b) a® — ab - 2b?
25. (2x + y)(3x — 2y) 6x2 — xy — 2?2

24. (x + 3y)(x + 2y) X2 + 5xy + 6y2

26. (3x + y)(x + 2y) 3x2 + Txy + 2y?

27. (4x + y)@x — 3y) 8x2 — 10xy — 3y? 28. (6a — b)(Sa — 2b) 30a% — 17ab + 2b?
Example 3  Write (m? — 3m)(2m? + 5m) as a trinomial.
Solution I 3 F o) I L
m2 = 3m)2@m® + Sm) = mP@m%) + mi5m) + (=3m)@2m?) + (=3m)(5m)
1 t ¢ 1 =2m* + (5m® - 6m>) — 15m?
=2mt —m® - 15m?

Write each product as a trinomial.
29. (2 — 209242 + 3x) 2x* - x°
31 (2 + WP — 42 Ut - 3ud? - 4t

30. (@ — 3b)2a® + b) 2a* - 5a?b - 3b?
32. (@3 - 3b3)(@ + 4b%) a® + a3b® — 12b6

3. (3~ Y33 + D)
3x6 - 2x3y2 - y*

- 6x2

3303 — 2903 + 1) x® — 2x% + x® - 2x

Mixed Review Exercises
Simplify.
1. G2y)(—5x%) —15x4y% 2. (6x%yh)? 216x5y1?

152 + 20r — 25 5. @’
532 +4r-5 W

3. 2n + )@t +n —2)

12 = 6x — 22

16y 6. .

4.

Solve.
7. n =32 —3n {8}
10. 5y + 3 =53 {10}

9. 4(n + 1) = 34 + n) {8}
12. 5 — 2) + 4 = 14 {4}

8. 3x— 2x+7) =7 {14}
1.2 — 1) =5 =9 {8}
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6n + 11n2 - n - 6

6 - 3x — x2



