Math 134 Spring 2018
Krystin Manguba-Glover
Classwork 23 Name:

Work on as many problems as you can together with your group members. Towards the end of
lecture your group will be asked to present problems correctly to receive classwork points.

1. Divide using long division. State the quotient, ¢(x), and the remainder, r(z).
(a) (823 1222 - 142 - 15) + (22 - 5)
(b) (623 - 222 + 10z - 14) + (22 - 2)
(c) (922 +622 -9z -6) =+ (32 - 3)
(d) (42 +42% - 92 -9) =+ (22 - 3)
(e) (43 +122% + 72 -7)+ (2 - 1)
Solution

(a) 42% +4x +3
2¢0-5) 8z -122° - 14z - 15
— 823 + 20z
82 — 14x
- 822 + 20z

6x - 15
-6z +15
0
Thus | ¢(z) = 42% + 4z + 3 and 7(z) = 0
(b) 322 +2x +7
20-2) 6a°-22” + 10z - 14
- 623 + 622
4z% + 10z
— 4z +4x
14z - 14
- 14z + 14
0
Thus | ¢(z) =322 + 22 + 7 and 7(z) = 0
(c) 322 +52+2
3z-3) 97 +62° -92-6
- 923 + 922
1522 -9z
~ 1522 + 15z
6z -6
-6x+6
0
Thus | ¢(z) =322 + 52 +2 and 7(z) = 0




(d) 222 +5x+3
2x—3) 43 +42% -92-9

— 42’ +6a?
T w0 -
~ 1022 + 15z
629
-6z+9
0
Thus | ¢(x) = 222 + 52 + 3 and r(x) =0
(e) 202 +Tx+7
20-1) 42°+122 +Tx-7
— 43 + 222
4 4T
- 142® + 7z
g7
- 1ldx+7
0

Thus | ¢(x) = 22% + 7z + 7 and r(x) =0




2. Divide using long division. State the quotient, ¢(x), and the remainder, r(x).
(a) (15z* + 1823 + 22) + (322 + 2)
(b) (18z* + 1223 + 1722) =+ (222 + 3)
(¢) (242 + 923 + 52%) + (322 + 1)
(d) (42 + 823 + 422) + (222 + 3)

(e) (10z* +1023 + 1122) + (222 + 3)

(¢

Solution
(a) 522 +6x -3
322 + 2) 152 +182% +22 +0z+0
- 1524 - 1022
1873 -92% +0x
~ 1823 -12z
-92% - 122 +0
922 +6
-12x+6
Thus | ¢(z) = 52% + 62 — 3 and r(x) = 122 + 6
(b) 922 +6x -5
207 +3) 18z +1223 +172° +0z +0
—18z4 - 2722
1223 - 102 + 0z
- 1223 - 18z
-102% - 18z +0
1022 +15
- 18x + 15
Thus | ¢(z) = 92% + 62— 5 and r(x) = 18z + 15
(c) 822 +3x -1
322 + 1) 2424 + 923 + 522 + 02 + 0
- 24g4 - 8z?
923 - 322 + 0z
- 9z3 -3z
-32%-32+0
322 +1
-3z +1

Thus | ¢(z) =822 + 3z -1 and 7(z) = -3z + 1




(d)

202 +4r-1

202 +3) dz* +82% + 427 +0z+0

Thus
(e)

— 4zt - 622
8x3 - 222 +0x
— 823 -12z
-222-122+0
202 +3

-12z+3

q(z) =22? +4x -1 and r(z) = -122 + 3

522 +5x-2

202 +3) 10z +102% + 112? +0z+0

Thus

- 1024 — 1522
1023 -42% +0x
- 1023 - 152
— 422 -152+0
42 +6

—-15z+6

q(x) =52% + 52 -2 and r(z) = -152 + 6




3. Divide using synthetic division.

(a) (425 -22% + 622 -T2z +6) + (z - 2)
(b) (525 — 423 +42% - 32+ 7) + (v - 2)
(c) (625 — 423 + 522 — 42 +2) =+ (v - 2)
(d) (32° -5 +32% -4x+3) + (2 -2)
(e) (62°—5x3 +42% -3z +5) + (z-2)

Solution
(a)

4

2

0 -2 6 -7 6
8 16 28 68 122

4
Thus

(b)
5

8§ 14 34 61 128

q(x) = 4z* + 823 + 1422 + 342 + 61 and r(z) = 128

0 -4 4 -3 7
10 20 32 72 138

5
Thus

()
6

10 16 36 69 145

q(x) = 5z* +102% + 1622 + 362 + 69 and r(z) = 145

0 -4 5 -4 2
12 24 40 90 172

6
Thus

(d)
3

12 20 45 86 174

q(z) = 62* +122° + 2022 + 452 + 86 and r(z) = 174

0 -5 3 -4 3
6 12 14 34 60

3
Thus

(e)
6

6 7 17 30 63

q(z) = 32t + 623 + 722 + 17z + 30 and r(z) =63

0 -5 4 -3 5)
12 24 38 84 162

6
Thus

1219 42 81 167

q(z) = 62 + 1223 + 1922 + 422 + 81 and r(z) = 167




4. Use synthetic division and the remainder theorem to find the indicated function value.

f(x) =623 -22% -3z +1; f(-1)
f(x) =423 - 322 -5z + 4; f(-1)
f(x) =323 - 1322 + 32 - 3; f(3)
(e) f(:):):x4+3x3+5x2—7x—4;f(4)
Solution
(a)
1 4 3 -2 -6

4 32 140 552
1 8 35 138 546

(b)

4

6 -2 -3 1
-6 8 -5
6 -8 5 -4

()

-1

4 -3 -5 4
-4 7T =2
4 -7 2 2

(d)

-1

3 -13 3 -3
9 -12 -27
3 -4 -9 =30

(e)

13 5 -7 -4
4 28 132 500
1 7 33 125 496

4




5. Solve the equation f(x) =0 given that a is a zero of f(x).

)
b) f(z)=a3+22%-5x-6,a=2
(¢) f(z)=a®-1322+472-35,a=1
(d) f(z)=92%+92°-2-1,a=-1
(e) f(z)=162%+1622-2-1,a=-1
Solution
(a)
1 -5 2 8
-1 -1 6 -8
1 -6 8 0

Thus we have
22 -5t 420+ 8=(x+1)(a® -6z +8) = (z+1)(z-4)(z-2)

So the solutions are

(b)

1 2 -5 -6
2 2 8 6
1 4 3 0

Thus we have
2342?50 -6=(x-2)(2*+42+3) = (x-2)(z+3)(z+1)

So the solutions are

(c)
1 -13 47 -35
1 1 -12 35

1 -12 35 0
Thus we have

231322+ 472 -35= (x - 1)(2® - 122+ 35) = (- 1) (z - 5)(z - 7)

So the solutions are



9 9 -1 -1

1
-1 -3 -2 1
9 6 -3 0

Thus we have

So the solutions are

1
9x3+9x2—x—1=(x+§)(9x2+6x—3)

=3($+%)(3$2+2:1:—1)

=3(m+%)(3x—1)($+1)

11
r=-=,=,-1
3
(e)
6 16 -1 -1
1
-1 -4 -3 1
16 12 -4 0

Thus we have

1
1623 + 1622 -z -1 = (y:+ Z) (1622 + 12 — 4)

So the solutions are

=4(x+i)MxWHM—1)

4($+i)(4x—1)(w+1)




