<C3> RATIONAL EXPRESSIONS Answers - Worksheet A

1 a = 3x-1 _ 1 _ 32x+5 _ 3 _  3»y+) _ (x+5)(x-5)
6(3x-1) 6 4(2x+5) 4 (y+6)(y+1 (x=2)(x—-5)
- 3 _ x+5
y+6 x—=2
e = (a+2)(a-3) _ x(x+3) _ Ge+he-9 _ (Bx-2)2x-3)
(a+6)a-3) 2x-D(x+3) g (t+4)(t—-4) (4x+3)(3x-2)
_a+2 _ X _ 3+l _ 2x-3
a+6 2x -1 t+4 4x+3
2 a = 3x? % 4x-1) _ 2x _ (x+6)(x—6) % x+2 _ x+6
9(x-1) 2x 3 (x+2)(x+5) x—6 x+5
¢ = n(n+2) % n+4 _ 1 d = 4(x-3) % x(x+2)  _ 4x
(n+4)(n+2) n? n (x+2)(x—-2) (x+1)(x—-3) (x=2)(x+1
e = N QD+ _ 4y _ (x+D=1 o Gx=D@x-1) _ x+l
y2y+1) +5(-3) y=3 2x-1)(x+4) Bx-1)(x-1) x+4
_ 10(x-1) (x+3)(x+4) =9 _ a*(a-3) (2a-D(a+3) _a
g S5(x+3) 4+ x)(1-x) 4a(2a-1) (a+3)a-3) 4
3 g = 20+9+7y p = 2+3)-(x=5) _ 7-3%
y(y+4) (x=5)(x+3) x(x+2)
_ 9y+8 _ 27 45x+5
y(y+4) (x=5)(x+3)
4 = 2x+5G-3 e = 2 59 — 4y x+2
2(x=3)(x-1) q(qg+3) 4(g+3) 3(x-1) x(x—1)
_ 1x-15 _ 8+5¢° _ 4x+3(x+2) _ Tx+6
2(x=3)(x-1) 4q9(q+3) 3x(x—1) 3x(x—1)
_ 4 n X _ 6x 3 _ S5t+12 _ 4
g x+5 (x+3)(x+5) (x+2)(x-2) x+2 Qt+1)(+3) 2t+1
_ Axt+3)+x _ 6x-3(x-2) _ St+12-4(+3)
(x+3)(x+5) (x+2)(x—-2) 2t+D(+3)
_ s __ 3xt6 e
(x+3)(x+5) (x+2)(x-2) Qt+1)(+3)
_ 3x+2 _ 3
(x+2)(x-2) x—2
4 a = x(x-5) _x b 4+ x)(4—-x) _ 2(x—=3)(x+1) _ x(x+D(x-1
6(x—5) 6 (x+4)(x-2) 3(x—-D(x-3) Cx+D)(x-1
4—x _ 2(x+D) _ x(x+D
x—2 3(x-1) 2x+1
_ x(3-%) _ x(x+2)(x-1) _ (2-x)(1+3x) _ (=D -4)
2(x+3)(x—-3) Bx-2)(x+2) g 2x+5)(x-2) (x+1)(x-2)
_ X _ x(x=1) __ 3x+l _ (x+D(x-D(x+2)(x-2)
2(x+3) 3x-2 2x+5 (x+D)(x-2)
=(x-Dx+2)
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g = 0G+DGx-D  (x+2)(x+4) —2(x—1) p = -2 Gt+2)2t+3) _ ¢
5(x+2) (x+1)(x+4) Qt+3)(t-2)  (Gt+2)(3t-2) 3t-2
c = 2(x+1)(x+5) v x(4x-3) _ x+l _ (4x—-3)(2x+3) x(2x+3) __x
(4x=3)(x-1)  4x(x+5) 2(x-1) (2x+3)? 2(3—4x) 2
e = (Z+D7+5)  2x(x=3) _ x(x’+5) f :(y2+4)(y+2)(y—2)X(Sy—1)2:(y_z)(sy_ 1
(x+3)(x—3) 4(x* +1) 2(x+3) GBy-D(y+2) Y2 +4
(x+D(x=1)  2(x+1) (x+2)(x=2) (Qx-1)(x+2)
_ 10-(x-1) _ 3x(2x-1)-4(x-2)
2(x+1)(x-1) (x+2)(x—-2)2x-1)
_ ll-x _ 6’ —Tx+8
2(x+1)(x—-1) (x+2)(x—-2)2x-1)
¢ = 4 N 1 _ x+1 L2
(x+3)(x-1) (x—1)(x—-2) (x+5)(x-5) x(x+5)
_ Ax=-2)+(x+3) _ x(x+D)+2(x-5)
(x+3)(x-D(x-2) x(x+5)(x—5)
_ 5x-5 _ X2 +3x-10
(x+3)(x-D(x-2) x(x+5)(x—5)
_ 5 _ (x+5)(x-2)
(x+3)(x-2) x(x+5)(x=35)
_ x=2
x(x-5)
e — 2x -1 + X _ 1 n 3 X
(x+ 2)2 3(x+2) x-3 x(x—-3) (x— 3)?
_ 32x—D+x(x+2) _ x(x-3)+3(x-3)+x’
3(x+2)° x(x—3)?
_ X +8x-3 _ 2 -9
3(x+2)* x(x—=3)?
g = x n 2 _ 1 1 L3
(x+2)(x=3) @x-1)(x+2) ¥ x(3x-2)  2(3x-2)
_ x(@2x-1)+2(x-3) _ 2(3x —2)—2x +3x*
(x+2)(x-3)2x-1) 2x*(3x-2)
_ 2x2 +x-6 _ 3x* +4x—-4
(x+2)(x-3)2x-1) 2x*(3x—2)
(2x-3)(x+2) _ Bx=2)(x+2)
(x+2)(x=3)2x-1) 2x*(3x—=2)
— 2x -3 _ x+ 2
(x-3)2x-1) 2x2
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10

12

a x(2x—-5)-22x—-5)=3x

X —6x+5=0
x-Dx-5=0
x=1,5

c 20 t1=_10
2x+D(x+2) 2x+1
20+ 2x*+ 5x +2=10(x + 2)
2P —5x+2=0

(2x—1)(x=2)=0
x=1,2

e 5+ 1 _ 11
(x+3)(x+2) x+3

5 +5x+6)+ 1 =11(x +2)
5+ 14x+9=0
Gx+9(x+1)=0

x=-%,-1
f(x) = Tx-15 4 9
x(x—-5) x-5
_ Tx-15-4x _ 3x-15
x(x-5) x(x-5)
_3x-5 _3 [k=3]
x(x-5) X
f(x)— 1 x+2 x-2 11
f(x) x=2 x+2
_ (x+2)?-(x-2)
(x=2)(x+2)
_ X +dx+4-(x"—4x+4)
x*—4
_ &
x*—4
3 5 13

20541 @xaD?
32x+1)— 10 = 44> +4x + 1)

16> +10x+11=0

b* — dac =100 — 704 = —604

b* —4ac <0 .. no real roots

2 n 3
(x+D(x-1
2+43(x—1)=x*-1

=1

x+1 B

¥ =3x=0
x(x=3)=0
x=0,3

2y +3) =y +5=200+52~-1)

2P+ 6y—y —5y=47"+18y— 10
317+ 17y -10=0
y= —-17+£+/289+120 _ —17 /409

6 6
y=-6.20, 0.537 (3sf)

3 10 5
(-2x7F  (+20(1-2x) 1+2x
3(1+2x) = 10(1 = 2x) = 5(1 — dx + 427
10x* = 23x+6=0

(10x = 3)(x—2)=0

=3
X 10,2

f(x) _ x—5 n 2
Bx-1)(x+2) 3x—1

_ X=5+2(x+2) _
Bx-1)(x+2)
1

3x-1
Bx-1)(x+2)

x+2

_ 2(x+2)+3 _ 2x+7
(x+2)(x+5) (x+2)(x+5)
2x+7 _ 1

(x+2)(x+5) 3
302x+7) = (x +2)(x + 5)

XHx—11=0

- —1+/1+44 _ _lizm =-3.85,2.85

2
_ 6x—(x+5) | x—1
O x(xt5) (4 5(x-5)
_ 5x-=5 (x+5)(x-5)
x(x+5) x—1
_ S(x-D 2 (x+5)(x-5)
x(x+5) x—1
— 3(x-5)

X
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I a 33+ 2 — 1
x—4)3x —10x° — 9x +15
30 — 1247
2% — 9x
2% — 8x
- x +15
- x+ 4

11

quotient: 3x*+ 2x — 1, remainder: 11

¢ 27X - x+ 6
2x+5)4x° + 8 + Tx +32
4x° + 10x*
- 2+ Ix
- 2% — 5x
12x +32
12x +30

2

quotient: 2x* —x + 6, remainder: 2

2 a let fx)=x"+4x*+x-6
f(-2)=-8+16-2-6=0
s (x+2)is a factor

b ¥+ 2x— 3
x+2) ¥+ 4P+ x— 6
o+ 2
25+ x
2%+ 4x
— 3x -6
— 3x -6

XA+ x—6
=(x+2)x* +2x-3)
=(x+2)(x+3)x-1)

_ (x+2)(=+3)(x-1

(x+3)(x—-3)

_ (x+2)(x-1)

B x—3

¥ - 5x— 3
2x—1)2¢ —11¥" = x + 3
2 - X

—10x* - x

—10x* + 5x
—6x + 3
—6x + 3

quotient: x” — 5x — 3, remainder: 0

d _2*— 6x+ 4
3x+2)-6x° —22¢" + Ox + 1
—6x° — 4x
— 18" + Ox
—18x% — 12x
12x + 1
12x + 8

-7

quotient: —2x* — 6x + 4, remainder —7
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3

a let f(x)=2x"—5x*+13x—15

f(3)=2 -5 +3% _15=0
- (2x — 3) is a factor
b ¥ - x+ 5
2x-3)2¢ — 57 +13x — 15
2 = 3x°
— 2x" +13x
— 2%+ 3x
10x —15
10x — 15
520 = 5x + 13x = 15
=2x-3)(*—x+5)
.2 =5x2 +13x—15
) 2x*—7x+6
_ (2x-3)(x*—x+5)
T (2x-3)(x-2)
_ x2—x+5
B x=2
a x—1
b ¥+ ox+ 1
x—l) ¥+ 0+ Ox — 1
x3 — xz
X+ Ox
xz — X
x — 1
x — 1

X —l=x-DE+x+1)
-1 _ (=D +x+])

Xl 4+x=2 (x=D(x+2)
_ 2 +x+1
x+2
2x+5 _ 2(x+3)-1 —2_ 1
x+3 x+3 x+3
s A=2,B=-1
_ (x+D+1 -1+ 1
x+1 x+1
_ —(-x)+1 =_1+ 1
1-x 1-x
_ 12x-D-1 1 1
2x—1 2 202x-1)

b = (x—2)+5 -1+ 5
x—2 x—2

d = 2(x+2)-3 =7 _ 3
x+2 x+2

f = —2(3+2x)+7 - 0+ 7
3+2x 3+2x
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7 a 1 2
x2+x+2) X +3x+ 5 xz—x—4) 2 + 3x — 8
X+ x+ 2 27— 2x - 8

2x + 3

quotient: 1, remainder: 2x + 3

¢ 1
x2+3x—1)x2+0x+ 7
¥+ 3x - 1
—3x + 8

quotient: 1, remainder: —3x + 8

¢ x— 3
x2+x—2)x3—2x2—5x+ 8
¥+ X - 2x
—3x* - 3x+ 8
—3 —3x+ 6

quotient: x — 3, remainder: 2

g x+ 2
3 +4) 3 +6x° — 2x + 5
3¢ + 0% + 4x

6x> — 6x + 5
6x> + Ox + 8
—6x — 3

quotient: x + 2, remainder: —6x — 3

8 a x+ 2
XA3x—4)x + 57+ Tx —13
X+ 3% — 4x

2% +11x — 13
2% + 6x — 8
5 — 5

. =x+2 remainder 5x -5

5x-5
X2 +3x—4
S5(x-1)
(x—-D(x+4)

b LHS=x+2+

=x+2+

=x+2+
x+4

5x

quotient: 2, remainder: 5x

3
x2+2) 3 - x— 4
3+ Ox + 6

- x =10

quotient: 3, remainder: —x — 10

2x + 3
x2—5x+1)2x3— 7+ 0x + 1
2 —10x* + 2x
337 — 2x + 1
3x* —15x + 3
13x — 2

quotient: 2x + 3, remainder: 13x —2

Ix+ 7
2 -5x-2)6x — X —44x — 6
6x° — 15> — 6x

14x> —38x — 6
14x* —35x — 14
— 3x + 8

quotient: 3x + 7, remainder: —3x + 8

a x—- 4
X +2x—15) X = 2% —21x +70
X+ 2x* — 15x

—4x* — 6x +70
—4x* — 8x +60
2x +10
2x+10
S ) =x—-4+ —————
(x) . x2+2x-15
—x— 2(x+5)
(x+5)(x-3)
=x—4+ 2
x-3
p X7 3342 4, 2
x-3 x—3 x—3
. _ 3x-7
. f(x) 3
= x—4+ 2 =34+ 2
x—3 x—3
x—4=3
x=17
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N 6 7
x4 3)(x-3) x+D(x-3)
_ 6Qx+1)=T(x+3) _ 5x—15
(x+3)(x-3)2x+1) (x+3)(x-3)2x+1)
5(x—3) 3 5

(+3)x-3)2x+1)  (x+3)2x+1)

O 2 _ (x+6)-2
x—6 (x+6)(x—06) (x—6)(x+06)
_ x+4
(- 6)(x+6)
p x4 1

(x—6)(x+06) 2
20x+4)=x"-36

X —2x-44=0
= Zi\/z+176 _ 2126\/5 — 1435

x+6 n X-p _
(x+3)(x+6) x+7

@+ D+ Ex-p)x+3)=0

X¥+@-px+7-3p=0

real, equal roots ... b* —4ac =0
(4-p)’—=47-3p)=0

p2 +4p—-12=0
p+to)p-2)=0

p=-6,2

_ Tx+2 _ 7
2+x)(2-x) 2—x
i = 2x-N(x+4) _ 2x-7
3x(x+4) 3x
7 _ 2x-7
E 3x
2lx=2-x)2x-17)
¥ +5x+7=0
b* —4ac=25-28=-3
b* —4ac <0 .. no real roots

3 x+9
2x+3 2x+3)(x+4)
_3x+4H-(x+9)
(2x+3)(x+4)

2x+3 _ 1
2x+3)(x+4) x+4

fx) =

a f(5)=250-125-115-10=0

= (x —5) is a factor of f(x)

b 2%+ 5x+ 2
x=5)2x — 5 -23x — 10
27 — 1047
5x% —23x
5x% —25x
2x — 10
2x — 10

L) = (x = 5)(2x* + 5x +2)
=(x-52x+1)(x+2)

. f)  _ (x=5Qx+D(x+2)

" 2x?—9x-5 2x+1)(x=5)
=x+2

1 3x 1

3x—1  Gx-1?  x(Gx-1)
_ xBx-1D)-3x"-(3x-1)

x(3x-1)*
_ 1—4x
x(3x—1)*

1 4 1

2 P-u 2
=1

1

a —

2 t—

NS
-2t t-2
LA B

(t-2) -2

4+t=1-2

£-3t—4=0

t+1D)(E-4)=0

t=-1,4

but if = 4, common difference = 0

sot=-1, firstterm = —5
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