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< >ALGEBRA Answers
1 a ¥+ X 2 b X+ A~ 1
x+1] X +2¢ - x- 2 x—2) X +2¢ - 9x + 2
X+ X B — 2%
X — X 4 — 9x
X+ X 4¢ — 8x
- 2X -2 - X+ 2
- 2X -2 - X+ 2
quotient: x* +x — 2 quotient: X* +4x — 1
c ¥ - x+ 5 d 2¢+ x- 3
x+4) X +3¢ + x+20 x—1)2¢ - X - 4x + 3
X+ & ¢ — 2%
- X+ X X — 4x
- X — 4x X — X
bx +20 _ 3+ 3
5% + 20 3+ 3
quotient: x> —x+5 quotient: 2x° +x—3
e 6x° + 11x — 18 f X+ Tx- 4
x—-5)6X —19¢ — 73x + 90 Xx+2)-x2 +5¢ +10x — 8
6x — 30X - =2
11x° — 73x ¢ + 10x
1168 — 55x X +14x
—18x +90 - -8
—18x +90 - -8
quotient: 6x*+ 11x — 18 quotient: —x* + 7x— 4
g ¥ 3+ 7 h 33 - 2x+ 12
x+3] % + 0C — 2x +21 X+6) 3¢ +16x + Ox +72
3+ 32 3¢ +18¢°
Z 3¢ — 2x - 2¢ + Ox
- 3 - % = 2 12
7x + 21 12x + 72
7x + 21 12x + 72
quotient: x* —3x + 7 quotient: 3x* — 2x + 12
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2 a ¥ + 3+ 2 b X - 8+ 5
x+5) + 8¢ +17x + 16 x=7) X —15< +61x — 48
X + 5% N '
3¢ +17x — 8¢ +61x
3¢ +15x _ 8¢ +56x
2x +16 5x — 48
_2x+10 5x — 35
6 _13
quotient: x>+ 3x+ 2 remainder: 6 quotient: X2 —8x+5 remainder: —13
c - X+ 4 d X+ 3x - 9
X+2)3C +4C + X + 7 x+8)-x — 5¢ +15x — 50
3 + 6X° -x - 8¢
— 2¢ + Ox 3¢ + 15x
_ % _ 4x 3 + 24x
ax + 7 — 9x —50
4x + 8 - X -72
-1 22
quotient: 3x°—2x+ 4 remainder: -1 quotient: -+ 3x—9 remainder: 22
€ 4¢ + 14x + 26 f — 6 — 10x + 20
x=3)4C + 2¢ —16x + 3 Xx+2)-6¢ —22¢ + Ox + 1
4 —12¢ _ 6 — 12¢
14x° — 16x T 102 + Ox
14x° — 42x _ 10% — 20x
26x + 3 20x + 1
26x — 78 20x +40
81 T _139
quotient: 4x* + 14x + 26 remainder: 81 quotient: —6x*— 10x + 20 remainder: —39
3  a lefx=x+2¢-2x-1 b letf(x)=x3—5x—9x+2
f(l)=1+2-2-1=0 f(-2)=-8-20+18+2=-8
- (x=1) isafactor - (x+2) isnot afactor
c letf(x)=x"—x*—14x + 27 d letf(x) =2+ 13¢ +2x— 24
f(3)=27-9-42+27=3 f(—6) = —432+ 468 — 12— 24=0
.~ (x—23) isnot afactor - (x+6) isafactor
e letf(x)=2¢-5¢+ 7x— 14 f letf(x)=2-17x+ 25%° — 6X°
f(-1)=-+-2-1-14=-19 f(2)=2-2 + %0 _1 =0
- (2x+ 1) isnot afactor - (3x—2) isafactor
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a f(1)=1-2-11+12=0 5 g(-3)=-54+9+39+6=0
- (x—1) isafactor of f(x) - (x+ 3) isafactor of g(x)
b X - x- 12 2% - BXx + 2
x—1)x —2¢ —11x +12 x+3)2¢+ X -13x + 6
N 2¢ + 6%
— X —11x — 5 —13x
- X+ X — 5X° — 15x
—12x +12 X+ 6
—12x +12 2x + 6
S fX) =(x=1)E-x-12) sog(X) = (x+3)(2¢ - 5x+2)
=(X-1x+3)(x—4) =X+ 3)(2x-1)(x-2)
gx¥)=0 = x+3H(AXx-1(x-2)=0
x=-3,%o0r2
f(4)=0 .. (x-4)isafactor of f(X) 7 a g(-2)=0 .. (x+2)isafactor of g(x)
X + 17x — 3 X+ 5X— 3
x—4)6¢ — 7X —71x +12 x+2) X+ ¢+ Tx— 6
6X° — 24X X+ 2¢
17%° — 71x 5C + Tx
17x° — 68x 5 + 10x
— 3 +12 - 33X - 6
_ 3x +12 - 3 - 6

s () = (x=4) (6 + 17x - 3)
= (X—4)(6x—1)(x + 3)

f)=0 = (x—4)(6x—1)(x+3)=0

x=-3, 1or4

a f()=1+2-11-12=-20
f(2=8+8-22-12=-18
f-)=-1+2+11-12=0
f(-2)=-8+8+22-12=10

b (x+1)isafactor of f(X)

X+ x-— 12
x+1)x0 +2¢ —11x - 12
X+ X
X —11x
X+ X
—12x — 12
—12x - 12

o0 = (x+ D)OE + x—12)
=(x+D(x+4H(x-3)

5 g(¥) = (x+ 2) (¢ + 5x — 3)
b other solutionsgivenby x*+5x—-3=0
= -5+/25+12 _ 54437
2 2

X =-5.54 or 0.54
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a letf()=x-2¢-5x+6 b letf(x)=x+x°—5x—2

f(1)=0
- (x—1) isafactor

¥ - X- 6
x—1]x - 28 - 5x + 6
N
- X - BX
- X+ X
- 6X + 6
— 6X + 6

f.(.x) = (x—1)(* - x—6)
=(X—-DxX+2(x-3)

f(1)=-5,f(2) =0
- (x—2)isafactor

X+ 3+ 1

x-=2)xX + X - 5x-2

X — 2¢
3x° — 5x
3¢ — 6x

X — 2
X - 2

ffx) =(x—2)(¢ +3x+ 1)

d letf(x)=3-4x-35x+12 e letf(x)=x>+8

f(1) = -24, f(2) =-50,
f(-1) =40, f(-2) = 42
f(3) =-48,f(-3)=0
- (x+ 3) isafactor

3 - 13+ 4
x+3)3¢ — 4 —35x + 12
3¢ + 9
— 13x* — 35x
—13x%% — 39x
4x + 12
4x +12

f(x) = (x+ 3)(3 — 13x + 4)
=(x+3)(Bx—-1)(x—4)

f(1) =9,f(2) =16
f-1)=7,1-2)=0
s (x+ 2) isafactor

XX - 22X+ 4
x+2] X+ 0¢ + Ox + 8
X+ 2%
— 2¢ + 0Ox
- 2¢ — 4x
4x + 8
4x + 8

f'(.x) =(X+2)(¢—2x+4)
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c letf(x) =20+ 11x— 8 +x°
f(1) =24,1(2) =18,f(-1) =0
- (x+1)isafactor

X¥ - 9 + 20
x+1]x3 - 8¢ +11x + 20
X+ X
— 9% +11x
— 9% - 9X
20x + 20
20x + 20

f.(.x) = (x + 1)) — 9x + 20)
=(x+D(xX-4)(x-5)

f letf(x) =12+ 29x + 8% — 4x°
f(1) = 45, f(2) = 70,
f(-1) =-5,f(-2) = 18
f(3) = 63, f(-3) = 105
f(4)=0
- (x—4) isafactor

4% - 8 - 3
X—4)-4C + 8¢ +29x + 12
45 + 16%°
— 8¢ +29x
— 8¢ +32
- X +12
- 3 +12

1;(.x) = (X — 4)(—4x° — 8x - 3)
= —(Xx— 4)(4C + 8x + 3)
=(4-x)(2x+ 1)(2x + 3)
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10 a letf(x)=x*-x*—10x—8 b letf(x) =x*+2¢-9x—18 ¢ letf(x) = 4%’ — 12 + 9x — 2
f(1) = -18, f(2) = -24,

f(-1)=0
- (x+ 1) isafactor
X - 2X— 8
x+1) x> - X -10x - 8
X+ X
— 2X —10x
B
- 8& - 8
- 8& - 8

&+DM—&—&=O
xX+DxX+2x—-4) =0

x=-2,-1,4

f(1) =-24,1(2) =-20
f(-1)=-8,f(-2)=0
s (x+ 2) isafactor

XX+ 0X— 9
x+2) X+ 2¢ - 9x - 18
X+ 2%
0x* — 9x
0x* + Ox
— 9x -18
— 9x -18

(.>'<+2)(x2—9)=0
xX+2)(x+3)(x-3)=0
x=-3,-2,3

d letf()=x-5¢+3x+1 e letf(x)=xX+4¢—-9x-6

f(1)=0

- (x=1) isafactor

XX - 4x - 1
x—1) X -5 + 3+ 1
X — X
— 4% + 3x
— A3 + 4x
- x+ 1
- x+ 1

('>'<— DC-4x-1)=0

f(1) =-10,f(2) =0
s (x—2) isafactor

XX+ 6x+ 3
x-2)X + 4 - X- 6
X — 2¢
6x° — 9x
6x° — 12x
33X - 6
3 - 6

(.>.<—2)(x2+6x+3) =0

f(1)=-1,f(2) =0
o (x—2) isafactor

4 — Ax+ 1
Xx—2)4¢ - 12X + 9x — 2
43¢ — 8¢
— &+ X
- 4% + 8x
X — 2
X -2

(.>.<—2)(4x2—4x+ 1)=0
(x-2)(2x-1)%=0
x=3,2

let f(x) =3 - 14x + 15

f(1) =2, f(2) = -5, f(-1) = 28,
f(-2)=351(3)=0

- (x—3) isafactor

X+ 3x—- 5
x-3) X+ 0 —14x +15
X — 3
3¢ — 14x
3 - 9x
_ 5x +15
— 5x +15

(').(—3)(x2+3x—5) =0

x=1or 41\/;6+4 x=20r —61\/236—12 x=3or —31\/29+20
x=12+/5 x=2,-3+/6 x=3, 1(-3£+29)
11 a f(2=0 12 a g-1=0
. 16-4-30+c=0 s =1+p+13+q=0
c=18 p+g+12=0 (D
o 2¢ + 3x - 9 9(3) =0
x—2]2¢ - X —15x +18 w27+ 9% -39+q=0
2" _ Ay 9p+q-12=0 2
T 32 _15x 2-(1) = 8p-24=0 = p=3
32 _ Bx sub(1l) = 3+gq+12=0= gq=-15
— 9x +18 b (x+1)(x—3)(ax+b)=x+3¢—-13x - 15
- 9% +18 by inspection

- (%)

(X —2)(2¢ +3x—9)
(x—2)(2x-3)(x + 3)

9(x) = (x+ 1)(x=3)(x +5)

gx)=0 =
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X+DX-3)(x+5 =0
x=-5-1or3
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a =f(2)=8+16-2+6=28
c =f(-5)=-250+25-45+17=-163

e =f(-1)=-1-3+10-7=2

f(2)=5
.. 8-16+10+c=5
c=3

a f(-3)=22
s —54+9a+13=22
a=7
b f(x) =2+ 7 +13
remainder = f(4)
=128+ 112 + 13
=253

a p(3)=0
s 27+9+27+b=0
9a+b=-54 (1)
b p(-2)=-30
.. —8+4a-18+b=-30
4a+b=-4 2
D-2 = 5a=-50

. a=-10,b=36
a g(4)=39
.. 64+4c+3=39
c=-7
b gx)=x3-7x+3
XX - 2x- 3
x+2) X +0¢ - 7x+ 3
X+ 2¢
—2¢ — Ix
- 2¢ - 4x
-3+ 3
-3 -6

9

quotient = x* — 2x — 3
remainder = 9

b =f(-1)=-1-2-7+1=-9
d =f(3)=1+1-3-3=-4

f

15

17

19

a f(-1)=0
S —p+gq-q+3=0
p=3
b f(xX)=3+g¢+0x+3
f(2) = 15
.. 24+4q+2q+3=15
q=-2

f(-1)=3

s —4-6-m+n=3
n-m=13 (D]

f($)=15

“2-32+im+n=15
n+im=16 (2

-1 = 3m=3

- m=2,n=15

© Solomon Press

PMT





