5.5 — Apply the Remainder and Factor Theorems

Polynomial Long Division N §ﬁq - 2,b
Example 1  Divide 3x* — 5x% + 4x — 6 by x* —3x +5 i .
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Example 2  Divide x3 + 5{2 —Tx+2byx—2
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Remainder Theorem-If a polynomial f(x) is divided by x — k, then the remainder is 7 = f (k)
Use the remainder theorem. Divide 2x3 + x> —8x +5by x +3
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Factor Theorem-A polynomial f (x) has a factor x — k ifand only if f(k) =0
Factor 3x3 — 4x2 — 28x — 16 completely given that x + 2 is a factor.
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HW: (3.9, 11,17,21,22)

: EXAMPLES USING LONC DIVISION Divide using polynomial long division.
AL - 3 (P +x—17) = (x—4) 4. 3x® — 11x — 26) + (x — 5)
: on pp. 362-363 .
 for Exs. 3-10 5 (®+3x%+3x+2) = (x— 1) 6. (Bx* +34x— 1) + (4x— 1)
7. B+ 1P+ 4x+ 1) + P+ D) 8. (7x°+ 11x* + 7x + 5) + (x* + 1)

9, 5x*—2x3 —7x%-39)+ (x% +2x-4) 10. (dx*+5x—4)+ (x> -3x—2)

! EXAMPLE 3 USING SYNTHETIC DIVISION Divide using synthetic division.
: on p. 363 11 (2x% - 7x + 10) = (x - 5) 12. (432 —13x—5) + (x— 2)
: for Exs. 11-20 =
13. (@ +8x+ 1)+ (x+4) 14, (P49 +x—3)
15. (=57 —-2)+ (x—4) 16. (3 —4x+6)+ (x+3)
@ (x*—5x°-8x2+13x—12) + (x — 6) 18. (x* + 4x> + 16x — 35) + (x + 5)

ERROR ANALYSIS Describe and correct the error in using synthetic division to
divide x® — 5x + 3byx — 2.
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! EXAMPLE 4 FACTOR Given polynomial f(x) and a factor of f(x), factor f(x) completely.

; Ot 364 21. flx) =x°— 10x* + 19x + 30; x — 6 22, f)=x*+6x2 +5x—12;x+4

: for Exs. 21-28
23, flx) =x—2x* —40x — 64;x— 8 24. f(x) = x> + 18x” + 95x + 150; x + 10
@f(x) =x*+2x" —5lx+ 108;x + 9 26, flx) =x* —9x% + 8x + 60;x + 2

27. fix) = 2x° — 1522 + 34x - 21; x— 1 28. flx) =3x° — 2¢%2 — 6lx — 20;x— 5



