Activity 2.3 - Answer Key

Problem 1
Divide using long division: (z* —22% + 1) + (22 — 2z + 1)

2? +2r+1
x2—2x+1) z? — 22 +1
—xt 423 — g2
273 — 322
— 223 + 4a® — 2x
? —2x+1
— 2?24+ 20 -1

0

Therefore, the result of the division is 2% + 2z + 1

Problem 2

Divide using long division: (4z* + 42? — x) + (222 — 1)

212 + 3

212 — 1) Aot + 422 — ¢
— 4zt + 222

612 — x

— 622 + 3

—x+3

Therefore, the result of the division is 22% + 3 + 755
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Problem 3
Divide using synthetic division: (23 + 22 — 13z +2) + (z — 2)

1 1 —13 2

2 2 6 —14

1 3 =7 =12

Therefore, the result of the division is z? + 3z — 7 + ;—_13

Problem 4
Use synthetic division to factor the polynomial 23 + 2% — 2 given that

xr = 1 1s a zero.

x = 1 being a zero implies x — 1 should be a factor of the polynomial. We

will use synthetic division to find the quotient of 2® + 22 — 2 and x — 1.

Therefore, the polynomial can be written as (z — 1)(z% + 2z + 2). A
quick check using the quadratic formula shows that 2% + 2z + 2 cannot be

factored further, so this is the fully factored form.

Problem 5

When can you use synthetic division versus long division?

You can use long division for any two polynomials. However, you can only
use synthetic division when the divisor is of the form z 4 ¢ for some real

number c.
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Problem 6
Find the remainder of (23 — 322 + 8z — 6) + (z — 2)

There are three methods to find the remainder: long division, synthetic
division and remainder theorem. Since we were not asked to divide or

find the quotient, the remainder theorem is the quickest way to find the

remainder. Let f(z) = 2® — 322 + 8z — 6, the remainder is given by
f(2)=6.
Problem 7

Is x — 3 a factor of 22% — 122 — 17? How do you know?

Using the factor theorem, we know an expression is a factor if the remain-
der is 0. Let f(x) = 223 — 122 — 17. Then z — 3 is a factor if and only if
f(3) = 0. However, f(3) =1, so z — 3 is not a factor.

Problem 8
Find the possible rational zeros of f(z) = 2% + 142 — 4

—4 _ factors of —4 _ +1,42,44
1 7 factorsof 1 ~— +1

The possible zeros are i

= 41,42 44

Problem 9
Find the possible rational zeros of f(z) = 42*" + 1221 — z + 6.

6 _ factorsof 6 _ £1,+2,4+3,£6

q 4 factorsof 4 ~  £1,£2,+4
=41, 41, 41, £2, 43,43, £3 46

IS

The possible zeros are

Problem 10
Factor f(z) =2*— 23— T2* + 2+ 6

To factor, you can use long or synthetic division. Since synthetic division

is faster, I will demonstrate this method. First, find the possible zeros.
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Then use this list to guess and check synthetic division to help you factor.

Remember, we know a value is a factor if we get remainder zero.

; p_ 6 _ factorsof 6 _ £1,4£2,43,46 __
The possible zeros are ¢ =1 factorsofl = = =+1,4+2,4£3,£6

1 =1 =7 1 6

1 1 0 -7 —6

1 0O -7 —6 0

We got remainder 0 on the first try! If 1 is the zero, then (z — 1) is
the factor. So, f(x) = (x — 1)(z® — Tz — 6). Repeat the process, to factor

3 — Tx — 6 next.

1 1 -6 —12

We did not get remainder 0, so guess again.

1 2 =3 =12

We did not get remainder 0, so guess again.

1 0O -7 —6
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We got remainder 0! (Three guesses, not bad!). If 3 is the zero, then (z—3)

is the factor. Putting it all together we have f(x) = (z—1)(z—3)(2°+32+2).
Now that I only have a simple trinomial left, I can use our normal factoring
techiniques from the beginning of the semester, f(z) = (z—1)(z—3)(z+2)(z+1),

alternatively you can use synthetic division until it is factored completely.

Final answer: f(z) = (z — 1)(z — 3)(z + 2)(z + 1)



