a b

13. z =——, 2, =
YU+t P 1+
z+2=1
a, b
1+i 1+ 2
a _1-i b 1 2i
— X+ =
1+i 1-i 1+ 32 1 1-2
a(l- |) b(1—2|)_
112 1-47
a—a|+b—2b|:1
2 5
a_a;,b 2,
2 2 55
§+_b_§, —Zbi =1
2 5 2 5
Multiply by 10.
10220, 120010730 10 =103

(0O ~"Os0 “p 0O
5a+ 2b- 5ai— 4b| =
S5a+2b-(5a+ 4bi= 10+ @
Equate the real parts on each side of the equation.
5a+ 2 =10 ------------- 20)
Equate the imaginary parts.
-6a— 4 = 0-------------- @
Add (1) + (2):
Oa—20=10
b=-5
Substituteb = -5 into®:
5a + 2(-5) = 10
=20

14.

z=(2-)(z+2
z2=2z+4-iz-2i
z—-2z+iz=4-2i
-z+iz=4-2i
Z2(-1+i)=4-2i
=4—2iXL—i
-1+ -1-i
_—4-2+32
S
_4-2+2-)
1-(-1
_—6-2i
S22
=-3-i

_ . W, . .
15. zzis always a real number. Thereforef is a quotient
z
wz . .
of complex humberas andz, — will have a real number in
zz

Part 2: Functions

the denominator and will be in the foan+ bi. For example,

the quotient% is the same as
i

3-i _2-i_6-G+i?
X =
2+i 2-i 4-i2
_6-5+(-)
4-(-1
5-5 . .
= 5 (the denominator is now a real number)
=1-i
16.
z+(@A+i)w=1-2i @
(1+ 2))z — 2w = 9+ @ -----mmmmmmmmmmmmmeee )

Multiply equation® by (1 + 2):
(1+2)z+(1+ 2)(1+iw =(1+ 2)(1- P

(1+2)z+(1+3 + 2%)w = 1- 42

(1+2)z+(-1+ )W = 5-mmmmmeee- 0
(1+2)z-2w=9+8@---—--- @
Subtract] — @:

0z+(-1+3i+2)w=-4-6
(-1+5)w =-4-46
_—4-6i —1—5
C -1+5 —1—5
_4+26 +30°
- 1-252
_—26+ 24
- 26
w=-1+i
Substitutew = —1 +i into equation®:
z+(1+i)(-1+i)=1-2
z+(-1+i%) =1-2i
z-2=1-2i
z=1-2i+2
z=3-2i

Practise, Apply, Solve 4.11, page 369

1. (@) § E; LCD isxy.
Xy
(b) 2, 1, LCD isab.
b b
(c) ig LCD isx(x—1).
x-1 X
b 3b .
(d) b2 bal’ LCDis(b+ 1)+ 2).
(e) %l LCD is x?y.
X2 Xy
m-1 m .
f , —— LCD —-3)(@n+ 3).
e is (m—3)(@n+3)
11x 8 .
-, : LCD isy?Z.
) V2 2 Y
) 35 S*2. cDis - 1)6+ 1).

(s-1(s+1) ' s-1’
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4 3 . 4 3
() ——, is : ;

X“=4 X+2 (X-2)(x+2) x+2
LCDis (x + 2)(x — 2) orx® — 4.

2. (@
2, 7_2,b, 78 0 b20
a b a b b a
2b 7a
= 4+
ab ab
_dr7a L0, b2 0
(b)
§+£2_—3x5+—22,x¢0
X X X X X
X, 2
x> x?
:3X-;2,x¢0
X
(c)
i+£=—4xz+—5x5,x¢0,y¢0,z¢0
Xy yz Xy zZ yz X
4z  5x
= 4+
XyzZ Xyz
_4z+5x

,X£0,y20,z20
Xyz
(d)

T, 4 ! xz+—4x5,x¢0,y¢0
X

_ =
X’y xy¥ Xy vy xy

7y+4x

_Ty+4x

———,X#0,yZ0
2y y

= 6Xy2+30r 3(2><3£+ 1‘, y#z0
y y

®
2x 5 2 ><§+§X(x+],)

X1 x x4+l XX (x+1)’
_o2 L 5(x+D
X(x+1) x(x+1)
:2x2+5(x+])
X(x+1)
_2x*+5x+5
X2 + X

x#20,-1

, X220, -1

166

(9)
i+i:ixu+ixﬂ,y¢0,—2
By y+2 b5y (y+2) y+2 by
:3(y+2)+ 10y
Sy(y+2) 5Sy(y+2)
:3y+6+10y
Sy(y+2)
:M,y¢0,—2
Sy(y+2)

(h)
2 3 = 2 x(X+1)+ 3 x(X+3),x¢—3,—
Xx+3 x+1 x+3 (x+1) x+1 (x+3
_ 2(x+1) + 3(x+3
(x+3)(x+D) (x+D(x+3
:2x+2+3x+9
(x+3)(x+1])
_ bx+11 or 5x+11 w#-3 -1
(x+3)(x+1)  x*+4x+3’ ’
0]
X, 2x _ X ><(x+3)+ 2x X(x—l)’)(;t_g,l
x-1 x+3 x-1 (x+3) x+3 (x-1)
_ X(x+3) + 2x(x-1)
(X=D(x+3) (x+3)(x-9
:x2+3x+2x2—2x
(x=-D(x+3
- X or 3X° + x x#-3,1
(x-1)(x+3)  x*+2x-3’ ’
3. (@
i—i:ix§—ix£yx¢0
4x 3x 4x 3 3x 4
-9 _4
12x  12x
:i,xio
12x
(b)
3.2.3.2,y .
y- 'y y vy
-3
Yy
:3—22y'y¢0
y
(c)
i—ﬂ:i—ﬂxg,x¢o
3 x 3x x 3
-2 12
3x X
——E,xio
3X
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(d)

1—0 6 _ 10 X——6x§ x #0,y #0
X'

2y X Ry Y xy?

- 10y _ 6x
X2y2 X2y2
10y 6X ,X£20,y20
(e)
92 5 9 . 3a_ 52 2ba¢0b¢0
4ab’ 6a2b 4af 3a 6a’h  2b
_ 27a _ 10b
12a’b?> 12a%b?
:—27a_21£b,a¢0,b¢0
12a“b
(f)s 3 6 3
-6 =D 3 ¥ Ly
y+1l y-1_ y+1 (y-1) y-1 (y+1
__6(y-) _ 3(y+)
(Y+D(y-1 (y-D(y+)
_6y-6-3y-3
(y+D(y-9
__3%y-9
(y+D(y-9
-_3v-3 3¥_9,y¢i1
(y+D)(y-) y -1
(9
3x _ 2x _ 3x ><(x—3)_ 2X x(X+5),x¢—5,3
Xx+5 x-3 x+5 (x-3) x-3 (x+5)
_ X(X=3  2X(x+H
(X+5)(x=3 (x=3)(x+9
_ 3x% - 9x— 2x° - 10x
(xX+5)(x-3
2 _ 2
_ X —=19x or 2x 19x x#-5,3
(x+5)(x-3 X°+2x-15
(h)
t+3_ 2t _t+3 (t+) 2t  (t-1) g1
t-1 t+1 t-1 (t+1) t+1 (t-2)°
_t+3(t+) 2t -1
t-Dt+D) (@t+nt-I
_tP+4t+3-2% +2
(t-1)(t+1)
_—t? +6t+3 -t +6t+3
5 REE
(t 1)(t+]) tc-1

Part 2: Functions

(i)

X(x+2) (x+2) x (x+2)’
__ 4 _3xt?
X(x+2) Xx(x+2)
=4—3x—6
X(X+2)
:—3x—2 —;SX—Z, £-2.0
X(x+2) X +2X
(@)
-2 5 8_-2 3,5 3 8 X
— - - = X— +—x———x— X #0
X x> 3 x 3x x* 3 3 x’
_6x, 15 8¢
3% 3x% 3x?
:—6x+15—8x
3x?
L1514
3x
2
£—£—78:_6x£—_4xp_2 > ’pio,qio
PQ q pg pqg p q p
_6p _4p°_ 8
p’d p’d pP’q
= 5p 42p 8 r A% 23)+4,p¢0,q¢(
p=q p=q
(c)
2X 3 X _ X oY _ X Yz %,yio,zio
yz 'y yz yz 'y y yz
_2xy _3xyz_ X
yZZ yZZ yZZ
2xy 3xyz—9xy¢0 2% 0
yz
(d)
228, 5 L:.3-1
(a+)h(a+l3 (a+3
_ 2a L5 (a+])
(a+)(a+3 (a+3) (a+)
_ 2a N S5(a+1)
(a+)(a+3 (a+3)(a+))
_ 2a+5a+5
(a+)(a+3
_ 7a+5 or 27a+5 az-3 -1
(a+)(a+3 a“+4a+3

4 3.4 3,(x*2 .0
X

167



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

(x+2)> (x+2) (x+2)? (x+2) (x+2)’
_ 1 3(x+2
T (x+2)?% (x+2)?
_1-3x-6
T (x+2)?
_ —3x-5
“x+2? "

z-2

()
1 3x 1
- + =
2zx+4) (x+4)> 2’
1 x+4 3x 2 W1 (x+4)
"ax+® (x+4) (x+4)? 273 (x+®
_ (x+49 : 6X (x+4)
T 2x+ 4% 2(x+4)? u+4
:x+4—6x+x2+8x+16

X# -4

2(x + 4)?
X2 +3x+20  x?+3x+20
= >— Of — , XZ£ -4
2(x+4) 2X° +16x+ 32
5. (@
x+3: X x3+ 3 x§,x¢2
3x-6 2x-4 3Jx-2 2 2(x-2 3
2Xx 9
= +
6(x—-2) 6(x-2)
2x+9 2x+9
= or , X
6(x-2) 6x-12
(b)
?;x—1+£: 3x-1 2 X#0,-3
X +3x 5x x(x+3) 5x’
_ 3x-1 §+ (x+3)
x(x+3) 5 5x (x+3)
_ 53~ ]) 2(x+3)
5x(x+ 3) 5x(x +3
_15x-5+ 2+ 6
5x(x+ 3)
_ 1mx+1 17x+1 £0, -3

= or — » X
5x(x+3)  5x° +15x

()
6, 3 _6 (y-2, 3

—+ —,y%0,2
y y2-2y vy (y 3 Yy-2)
_6(y-2, 3
y(y=2) ¥y-2)
_6y-12+3
y(y—-2)
= 6y-9 or 6y_9,y¢0,2

y(y-2)  y*-2y

168

(d)
24p _ 2 _ 4p —2,p¢0,—3
p~+3p p+3 p(p+3) p+3
_ 4 _ 2
"~ p+3 p+3
2
-p+3,p¢0,—3

2x+1 3
+

X2 -x-2 x-2
_ 2x+1 + 3
(x-2)(x+1) x-2'
_ 2x+1 + 3 x(x+1)
(x=-2)(x+1) x-2 (x+1)
_ 2x+1 + 3(x+1
(x=2)(x+D (x=2)(x+1)
_2X+1+3x+3
T (x=2)(x+1)

5x+ 4 5x+4
= or
(x=2)(x+D) ~ x>-x-2

()
4a 2 4a

a2-9 a+3 (a-3)(a+3 a+3’
_ 4a 2 ><a—3
(a-3)(a+3 a+3 a-3
_ 4a . 2(a-3
“(a-3(a+3 (a+3)(a-3
_ 4a-2a+6
“(a-3)(a+3
_ 2a+6
" (a-3)(a+3
_ 2a+y
“(a-3)(a+3
2

X£-1 2

,XZE-1 2

az+3

(9
1

y+4 y2+3y-4
1_y3
y+4 (y+4)(y-1
1 -9 _ y-3
y+4 (y-1) (y+4(y-)
__y-1 _ y-3
(y+4)(y-9) (y+4(y-)
_Yy-1-y+3
(y+4)(y-9I
2 2
= or —
(y+4)(y-) y +3y-4

Y241

yyz-4,1

Nelson Mathematics 11 Solutions Manual



(g) 1 (d) .
m+ m 1D 1 10

B S # # £ ——
2m-3 m?’-9 hBx+h 3th 0, x#0, x 3

_3m+1, m m#+3 > _1001 (39 _1 (3x+hD

“om-3 (m-3(m+3’ 2 “hibx+h 3 3 @Gx+h)
_3m+1 (m? -9, m (@2m-3

> 10 3 (3x+h) O
“om-3" (P-9) (-9 (2m-3 T hBx@Ex+ ) 3x(3x+ h)
_ 3m° - 27m+ nf - 9+ 2nf - 3m 18- - hO
(2m=3(nt -9 "~ hHax@Ex+h) H
_3m3+3mz—30m—90r 3m?® + 3n? - 30m- 9 mz43 3 10 .
= d +3 2 -
(2m-3)(nf - 9 2m?® - 3n? - 18m+ 27 2 WH
6. (a) -— 1 hzoxzo xz -
x 1 _ X _ 1 — 3x(3x+ h) 3
x2-1 x*-1 (x-D(x+D (x-(x+1) =~ (e)
-1 k+tl1 k-3
:m 2k>-7k+6 2k*-k-3
1 _ k+#l k-3 k-1 3 o
=X—+1,X¢il 2k-3)(k-2 (2k-3)(k+1’ 2]
(b) _ k+1 x(k+1)— k-3 ><(k—2)
X-3  x+2 T (2k-3(k-2  (k+1) (2k-3(k+D) (k-2
x> -=7x+10 x*-25 _ (k+pk+y  (k-3)(k-2)
- XZ3 | X*2 245 (2k-3(k-2(k+) (2k-3(k+)(k-2
(x=2)(x-5 (xX-5)(x+5H K2 + 2k +1-(K -5k +6
- x=8 ,(x*H__ x+2  (x=2) T (k-3)(k-2(k+2
(x=2)(x-5 (x+5 (x-5(x+H (x-2) K2+ 2kt 1 12 + 5K —6
_ (x=3)(x+5  (x+2)(x-2) = (2k-3(k-2(k+1
(X=2)(x=5(x+5) (Xx=5)(x+5(x-2) TK—5 3
_x*+2x-15-(x* -9 :(2k—3)(k—2)(k+])’k¢_1’§’2
(X=2)(x=9H(x+9 )
_x*+2x-15-x" +4 1,01 1
T (x-2)(x-5)(x+5 a-3 a’-9 a’-2a-3
2x-11 -1 r 1 -
ORI I R a-3 @ da-9 (ag(ard
(c) 1 (a+3)(a+1) 1 9 (a+l
3a N 2a T a- 3 (a+3)(a+]) (a+3)(a—3) (a+l)
6a’-a-2 10a°-a-3 1 L(a+3
- % . ., 123 “@-3a+) (@+3
(3a-2)(2a+) (5a-3)(2a+) 23’5 (@+3(a+y (a+1)
3a ((5a-3 2a L (3a-2) " (a-3)(a+3(a+) (a+3)(a-3(a+)
(3a 2(2a+) (5a 3 (5a—3)(2a+]) (3a-2 (a+3)
_ 3a(5a-3) . 2a3a-2 “(a-3(a+)(a+3
(3a-2)(2a+)(5%-3 (3a-2)(2a+1(5- 3 _a?+4a+3+a+l-a-3
_ 158°-9a+ 62’ - 4a ~ (a-3)(a+3(a+)
(3a-2)(2a+)(5- 3 _ a+4a+1
. owi-iam @ @ra@y
(Ba-2)(2a+ (52— 3
a(21a-13 1 2 3 7. Finding the LCD instead of just multiplying the
- (3a-2)(2a+)(5a-3’ "92'3'g denominators when adding or subtracting rational expressions

reduces the number and degree of terms in both the numerator
and denominator of the sum or difference.
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For example, consider the difference:

X 3X _ X : 3X
X2 -4 3x2+5x-2 (x-2)(x+2) (Bx-D(x+2’
xil,iz
3

If we simply multiply the denominators to find a common
denominator, we need to multiply each term by a product of
binomials:

X ><(3x—1)(x+2)_ 3x
(Xx=2)(x+2) (Bx=-D(x+2 (Bx-D(x+2
 (X=2)(x+2)
(x=2)(x+2)

A better way is to find the LCD, and use this for a common
denominator. Since the factor< 2) is common to both
denominators, this only needs to appear once in the LCD.
The LCD is k- 2)k + 2)(x—1). The difference is

X X(3x—1)_ 3x ><(x—2)
(x=-2)(x+2) (Bx-1) @Bx-D(x+2 (x-2)
These expressions are much easier to deal with.
8. ()
5x—7y+ 2x—9y’ x#0, y# 0
12x
_Sx=7y (2y)  2x=9y (3X)
12x (2y) 8y (3%)
_ 2y(5x— 7y) + 3x(2x - 9y)
24xy 24xy
_ 10xy— 14y2 + 6 — 27xy
24xy
2 _ _ -
_ 6X —17xy- 14y or BX*2)(2x-T7y) X£0,y#0
24xy 24xy
(b)
1 3x 1
- + =
2x+8 (x+4)* 2

13 1
2(x+4) (x+4)? 2
1 (x+4) 3x 2 1 (x+4)?
= X - X—+x
20x+4) (x+4) (x+4)? 2 2 (x+4)?
_ (x4 ex  (x+?
20x+ 4% 2(x+4)%  2(x+4)?
:x+4—6x+x2+8x+16
2(x + 4)?

_ x> +3x+20
2(x + 4)?

, X4

, X£-4

170

9. ()

X-2 X+2
x> —7x+10 x%-4x-5
- Xt2 , X*2 .25
(x=2)(x=9 (x=5)(x+J
- x=2  (x+) = x+2  (x=2)
(x=2)(x=9 (x+1) (x=5(x+) (x-2)
(x=2)(x+) (x+2)(x-2)

(x=2)(x=95(x+1J)
X2 -x-2+xX -4
(x=2)(x=5(x+J)
_ 2x*-x-6
(x=2)(x=5(x+J)
. 2x*-x-6
(x=2)(x=9(x+])
_ (2x+3(x-2
T (x=2)(x-5)(x+])
_ 2x+3 or 2x+3
(x=5)(x+1)  x*>-4x-5

(b)
Xx—3 X—2

x2+x-12 x?+3x-4
_ x-3 _ X=2
T (x+4)(x=-3  (x+4)(x-1)
_ 1 ><(x—1)_ X=2
(x+4) (x-1) (x+4)(x-)
_ x-1 _ X—2
S (x+A(x=D  (x+4)(x-D)
_x=1-(x-2)
T (x+4)(x-1)
_ X-1-x+2
T (x+4)(x-1

1 1
= or — ,
(x+4)(x-1 X +3x—-4
(c)

(x=9)(x+P(x-2

,Xz-125

,X#2-4,1 3

x#z-4,1 3

3k 2k +1
+
6k?>+13k -5 6k?+7k-3
_ 3k .\ 2k +1
(Bk-1(2k+5 (Bk-D(k+3’ ’

3

N | w

_5
2

wlk

_ 3k (2k+3  2k+1  (2k+5)
(Bk-1(2k+5 (2k+3 (Kk-1(2k+3 (2k+5

_ 3k(2k+ 3 (2k+(2k+ 5

T (Bk-D(2k+5(2%k+ 3 (3Kk-D(2k+3(X+ 5

_ 6k? +9k+ 4k? +12k+ 5

T (Bk-D(2k+ H( X+ 3

_ 10k*+2k+ 5 Kz D

T (Bk-D(2k+5H( %+ 3’ 2
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(d)

4-5q 5- 4q
2497 + 2q- 12 1292 - 15q- 18
4-5¢ _ 5-4q
2(12q +0-6 3(49°-50- 6
4-54  __ 5-4 _32,
2(4q+3(3q 3 3(49+3(gq- 3 43’
4-59 L3aA-2 _ 5-4q < A3-2

2049+ 3(3-2 ¥q-2) H4a+3(a-2 2X-2
_3(-59° +149-9 - 2-127 + 2§ - 1p
6(4q+ (A~ 2(q- 3
_ 1597 + 420 - 24+ 247 - 4@+ 20
© 6(4a+3(H-2)(a-2

2 _ o
_ 99° -49-4 ,q¢—§ 2 2
6(49+3(H-23(q- 2 4’3’
(e)
0 3x-2 _x+2D; 2x-3
ox? -5x—-3 x?-90 2x%2+7x+3
:D 3x-2 _ X+2 D; 2Xx-3
Hox+D(x-3  (x-9(x+90 (@x+D(x+3’
xi—l,iS
2
O 3x-2 ><(x+3)_ X+2 ><(2x+1)D

“Hox+)(x-3  (x+3  (x-3(x+3  (2x+1)
x XFD(x+3 1,53

2x-3 ' 2'772
0 (x=2(x+3 = (x+2)(2x+) O
CH2x+D(x-3J(x+3  (x-3)(x+3I(2x+])
L @x+D(x+3

(2x-3
_DSX2+7X—6—(2x2+5x+2)Dx(2x+l)(x+5)
0 @x+)(x-3I(x+3 (2x-3)
_Bx?+7x-6-2x" - 5x- A1 (2x+D(x+3
0 (@x+D(x-3(x+3 (2x-3)

L (2x+D(x+3
(2x-3

_ X% +2x-8

_(2x+1)(x—3)(x+3
(x+4)(x-2)  x+H(x+3

T (2x+D(x-3(x+3 (2x-93

_ (x+4)(x-2) X% +2x-8

T (x=3)(2x-3)  2x2-9x+9

Part 2: Functions

Alternate solution:

3xX-2 _ X+2 . 2Xx-3

((2x+J)(x—3) (x—3)(x+3)) C@2x+D)(x+3’
xi—l,iS

2
_ 3x-2 B X+2 (2x+D(x+3
_((2x+l)(x—3) (x—3)(x+3)) 2x -3
x;t—l,g,tB

2’2
_ 3x-2 >((2x+])(x+3_ X+2
(2x+1)(x-3 2x-3 (x=3)(x+3
o (@x+D(x+3

2x—3
_(Bx-2)(x+3 _(x+2)(2x+1]
T (x=3)(2x-3 (x-3)(2x-3
_3x2+7x—6—(2x2+5x+3
- (x-3)(2x - 3
3P+ T7x-6-2¢ - 5x- 2
- (x-3)(2x- 3
_ x*+2x-8
T (x-3)(2x-3
_ (x+H(x-2
T (x-3)(2x-3
()

a-2 . 2a 3a+2

6a’-7a-5 3a’-5a 2a’+1la+5

a-2 . 2a 3a+?2

“(3a-5(2a+) a@Ba-5 (2a+)(a+9y’

az -5, —1,0,
2

wlo

_ a-2 ><a(3a—5)_ 3a+2
" (38a-5)(2a+) 2a  (2a+l(a+h
_ a-2 3a+2

" 2(2a+) (2a+(a+h
_a-2 (a+5) 3a+2
2(2a+]) (a+5) (2a+D)(a+9H
_ (@-2)(a+H _  2(a+2

" 2(2a+D(a+H 2(2a+D(a+hH
_a’+3a-10-6a-4

~ 2(2a+3)(a+9H
_ a’-3a-14

= or
2(2a+D(a+9H

2
X —
2

a’-3a-14
43° + 22a+ 10
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10. (a) Method 1:

f(x):3x+1+i,x¢—l M><§+i:—1
x+1 X 5 b5x 5
:(3x+])x(x+1)+ 1 5(x—2)+i=_i
1 (x+1) x+1 5x 5x 5
_(Bx+D(x+) 1 Sx-10+4_ 1
X+1 X+1 5x 5
_ 3% +4x+1+1 x-6__1
T 1 5x 5
(0 = 3x2 + 4x + 21’ 1 Cros:(r;xul_ng)ly:._sx
X+1
Zeros occur wherfx) = 0. 5x-6=-1
0:3x2+4x+2 5x=-1+6
X+1 5x=5
0=3x>+4x+2 x=1
Use the quadratic formula. Method 2:
_—4i\;““42—4(3(3 LCD.iSSX. . .
= 76) Mug;(plyzbmoth Slgis Dof theDeqluStlon by.5
_—4+-g2 a0t 5,0 0 50
6 5(x—2)+ 4=-x
_ 422 5x—10+ 4= —x
6 5x-6=-x
2,32, 6x=6
3 3 x=1
_2 N2 o2 V2. 2x+3 3
Zerosarex-—§+?|orx-—g—?l. (b) 1 —;:2,x¢0,1
(b) Method 1:
F(x) = 6x — 17+ 2x+3 x 3 (x-1 _,
X+2 x-1 x x (x-1)

_(6x—17)x(x+2)+ 28
1 (x+2) x+2
_(6x=179(x+2 , 28

X(2x+3 3(x-1J) _5
X(x=1) x(x-1 -

2x% +3x—3x+3_

) (x+2) X+2 X(x=1)
_ 6Xx° - 5x+—234+ 28 22 +3 )
X =
6x? - 5x— 6 X
= 2x% +3=2x(x~-))
_(Bx+2)(2x-3 2x% +3= 2x% - 2x
- X+2 3=-2x
Zeros occur wherfx) = 0. 3
(x+2)(2x-3 _, -5 FXorx=-15
X+2 Method 2:
Bx+2)(2x-3=0 LCD isx(x — 1).
Zeros arex = 2 or X :E. Multiply both sides of the equation bgx — 1).
3 2 x(x—l)EQXJrSD— x(x—l)DéD: 2x(x-1)
Ox-10 kO
x-2 4 1
11. (a) +§:_§’X¢O X(2x+3) -3Ax-1 = 2¢ - 2x
2x% +3x - 3x+ 3= 2¢ - 2x
3=-2x
3
—_— =X
2
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Method 2 is used for the remaining parts of question 11. Multiply both sides of the equation by LCR4 2)k + 2).

1 2 1
—=——+—"— x%0,%1
(c) el o x X 0, (x= 2)(X+2) +2(X 2(x+2)
LCDisx(1 +x)(1 - x)
O O 0 3x+1 0O
2 =(x—2)(x+2 +(X=2)(x+2
XL+ (L= 95 0= XA+ (- XD (X =A0 A5 50 A B ke g
1 X(X+2)+2(x =4 =5 x— 2 +3x+1
#X(1+ (-9 - xO x2 +2x+2xX2 -8= 5 —10x+ 3+ 1
1-x% =2x(1- %)+ {1+ ¥ 0=2x"-9x+9
1-x? =2x-2x% + x+ ¥ 0=(2x-3(x-3
1-x? =3x- % —gorx 3
1=3x 12. Letx km/h represent Sarah’s speed.
1 —x Distance | Speed (km/h) Time (h)
3 (km)

(d) Sarah 42 X 42
I S X
x?-1 x+1 Arshia 42 X+ 0.4 42

+0.4
3x = X -4, xZ£+1 1 1 x+0

(X=D(x+1) x+1 Arshia stopped fo= hour but finished only= hour after

LCD is (x— 1) + 1). 12 4

Multiply both sides of the equation by £ 1) + 1). Sarah. It took herZ hour less time to cover the 42 km

_ 0 3 0O, 0x O :
(Xx=-D(x+1 x—l)(x+1)E_ (X=D(x+ Ox+ 10 course than. it took Sar.ah. o
— A -1 (x+D O Sarah’s time — Arshia’s time 1
3= x(x-1) - 4% -] 4242 1. :0-04
o, 2 x x+04 4
3X=X"—-Xx—-4 +4 QX(X-FO'LD_ 42 xé—l
3x2+4x-4=0 X (x+04) x+04 x 4
(Bx-2)(x+2 =0 42(x+04- 4 _1
+0.4 4
x=E or -2 X(x )
3 42x+168- 4% _1
(e) " . 2 X(x+0.4) 4
221" x-1 x+1 _168 _1
1; P X(x+0.4) 4
= - ,XZE ] LCD isx(x + 0.4).

(x=D(x+D x-1 x+1 Multiply both sides of the equation byx + 0.4).

LCD is (x— 1)& + 1). 168 _ 1

Multiply both sides of the equation by £ 1)K + 1). X(x+0.4) x X(x+0.4) 4 xX(x+0.4)

0 15 0 040
—-1)(x+1 =(X-D(x+D) 5 1
(x-D(x+9 x-D(x+DH x=Dx+D3 — 16.8= 2 X(x+04)
_ 03 0 1
=Dx+D5 7 4x168=2 X(x+0.4) x4
15=4x+D)-3x-) 67.2=x(x+ 04
15=4x+ 4- X+ 3 67.2=x% + 0 4
15=x+7 0=x2+0.4x ~ 67 2
8=x Use the quadratic formula.
®) - 0.8 - 4(-
X o= 5x 3x+1 X = 0'4i\0'4; A¥-673
X—2 x+2 X% -4 0.4 164(])
0.4+
X +o= 5X + 3x+1 X742 :T
X=2 Xx+2 (x=2)(x+2)

Sincex is positive, we take only the positive root. ke 8
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Sarah drove at an average speed of 8 km/h and Arshia drove 15. Letx represent the number of T-shirts Jaime bought. If

at an average speed of 8.4 km/h. It took Sa%%h: 5 hours

and 15 min to finish the course. It took Arshg% =5 hours

to finish the course.

13. Let the speed of the current h&m/h.

Distance | Speed (km/h) Time (h)
(km)
Down river 39 8 39
8+ X
Up river 39 8 x 39
8-x

If the total time taken is 16 h,
39 , 39 _16 x#1+8
Multiply through by the LCD (8 «)(8 —X).

8+x 8-X
039 0O 039 O
(8+x)(8- X)EB+xD+ (8+X)(8_X)Eﬁm

39(8-x) + 34 8+x) = 16 64-)
312- 3% + 312+ 3% = 1024 16
624= 1024~ 16>
16x? = 400
x% =25
X=15

=16(8+X)(8-X)

The speed of the current is 5 km/h.

14. Let John's rowing speed Be&km/h.

Distance | Speed (km/h) Time (h)
(km)
Up river 16 X—2 16
X—2
Down river 16 X+2 1
X+2
Total time taken is 6 h.
0 16 N 16 _6
X—2 X+2

Multiply both sides by LCDX— 2)x + 2).

(x=2)(x+ 252D (x =2 (x+ D12 0= 6(x - 9(x+2

16(x+ 2 +16x- 2 = §C - 2

16x + 32+ 16— 32= 6¢ — 24

32x = 6x° — 24
0=6x% - 32x- 24
0=3x?-16x-12
0=(3x+2)(x-6)

x=—gorx=6
3

Reject—% sincex = 0. John’s rowing speed is 6 km/h.

174

she paid $450 fox shirts, each shirt co&ﬂ). Since Jaime
X

kept 2 shirts for herself, she soldA 2) shirts. If she sold
(x = 2) shirts for $560, each shirt co%?%). If she made a
X f—

profit of $10 on each shirt, this second cost must be $10 more

than the first cost, so

200 43010 x#20 2

X=2 X

Multiply both sides of the equation by the LCD, which is
X(X = 2).

X(X—2)

560 [_ [A500_
Ox - 20 Ox O
560x — 45Fx— 3 = 10 - 2&
560x — 450«+ 900= 16° - 28

110x + 900= 102 - 2&
0=10x? - 130« — 900
0=10x-18(x+ 9
x=18o0r -5

Reject the negative root since we can assxme. Jaime
bought a block of 18 shirts.

X(x—2) 10x(x—- 2

16. Let x represent the number of days Stuart expected to
take to paint the house.

Total Number of | Daily rate of
Earnings days to pay
(%) complete job
Expected 900 X 900
X
Actual 900 X+ 4 900
X+4

Since Stuart earned $18.75 less per day than he expected,
900 900 75
—-———=—,x%-4,0
X X+4 4
Multiply both sides of the equation by the LCR(X+ 4).
9000 _ 0900 0_ 75
Ax(x+ 4)DTD AX(X+ 4)Dx+4D_ 2 x 4X(X + 4)
3600x + 14 400- 3600= 7§ x+ )4
14 400= 7%* + 30Q
0=75¢* + 300k — 14 400
0=75x?+ 4x - 192
0=79x-12(x+ 16
x=12o0r - 16
We reject the negative root since 0.
Stuart expected to paint the house in 12 days.

17. Letx represent the number of students that had lunch. If
the bill of $239.25 is divided equally among the students,

each student pay%%. If 4 students do not pay, then
X

(x— 4) students pay. If the bill of $239.25 is divided equally

among X — 4) students, each student p%%s?&AfZS. If this
X —_—
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second amount is $1 more than the first amount,
239.25 239.25

=1
X—4 X
Multiply both sides of the equation by the LOIpx — 4).
[239 25] 239257
X(x=4)5 X(x=A)g— —g=X(x-4)

239 25— 239 2%+ 95% X — #
0=x?-4x-957
0=(x-33(x+29
x=330or - 29

Sincea > 0, then reject —29 as an answer. Therefore,
33students had lunch.

X-2 _ x-1
X —4x-32 x%-2x-48
Factor the denominators and state any restrictions.
Xx22 __x71 i, 6-48
(x=8)(x+4) (x-8)(x+6)
» Put each expression over the lowest common
denominator.

18. To subtract

X=2 ><(x+6)_ x-1 ><(x+4)
(x=8)(x+4) (x+6) (x-8)(x+6) (x+4)
(Xx=2)(x+6) (Xx=D(x+4)

T (x=8)(x+4(x+6)  (x-8)(x+6)(x+4
» Expand and subtract the numerators.
X2 +4x-12-(x2 +3x—4 _x>+4x-12-x*>-3x+4
(X=8(x+A(x+6  (x=8)(x+4(x+6
_ x-8
T (x=8)(x+4)(x+6)
* Reduce the expression to lowest terms.
1 1

= or —
(x+4)(x+6) xX° +10x + 24

2x-1 A N B
C(x+D(3x+2 x+1 X+ 2
Find A andB by combining the expressions on the right side
and then comparing numerators on each side.

2
z-1 -Z
L 3

A X+ B (x+)
T (x+1) (3x+2) (3x+a (x+1)
A(Bx+2) B(x+1)

C(x+D(3x+2 (x+1(3x+2

_ ABx+2) + B (x+]

T (x+D(3x+ 2

2x-1 _ABx+2)+ B x+1])

CoHDE D (x+D)(3x+ 2
Since the denominators are the same, the numerators must
also be the same.
2X—1=A(Bx+2) +B(x + 1)
2X—1=RAx+2A+Bx+B
2X—1=(A+B)x+2A+B
Comparing coefficients of 2 = 3A + B -------------- @
Comparing constant terms: —-1A 2B -------------- @
Subtract® —@: 3 =A
SubstituteA =3 in®: 2 =3(3) +B

—7B-

Part 2: Functions

O0A=3andB=-7

2x-1 3 7
(x+D)(3x+2 x+1 3x+2
20.
(x-1) __A + B + C X#-12

(x+1)(x—2)2
A (x=2° ,_B
(x+1) (x-2)% x-2
C >((x+1)
(x=2)*  (x+1)

A(x - 2)? , Bx+1)(x-2)
T AD(x-27 | (x+D(x-2)?

C(x+1)

(x+1)(x-2)?
LA —Ax+A) + B - x-2) + G x+)
- (x+1)(x - 2)?
_(A+B)X +(-4A- B+ Q x+4 A-2 B+ C
- (x+1)(x-2)?

Xx+1 x-2 (x—2)2’
L (XHD(x-2)
(x+1)(x-2)

(x-9
(x+1)(x-2)
_(A+B)X +(-4A- B+ Q x+4 A-2 B+ c

(x+1(x- 2)
the numerators must be equal, since the denominators are
equal.
Ox—1=QA+B)xX+(-4A-B+C)x+4A-B+C
Compare coefficients of: 0 =A + B --------------- @
Compare coefficients of 1 =-A-B +C -------- @
Compare constant terms: -1 A4 2B + C --------- g

Solve the system of equations: FramA = B
SubstituteA = -B into equation® and(l:
@: 1=-4(B)-B+C

1=8B+C - a
O -1=4B)-B+C
-1=-8+C - a
Subtract] —0: 2=9B
E:B, A:—E
9 9
Substitute ird:
0 20 0O
-1= 4D o0 2D9D+C
-1=- § ﬂ+C
9 9
1=-12.c
9
—1:—ﬂ+C
3
1_¢
3
(x-1 __ 2 2 1

(x+1)(x-2)%  9(x+1) ¥ 9(x-2) ¥ 3(x-2)?
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21. Organize the information in a chart.

(b) —X(2X—5) — X(4 —X) = —2& + 5x — 12X + 3¢

Distance | Speed (km/h) Time (h) =x* - X
(km) (€) 23(x+3) +4(x—1) =2+ 6 + 4 — 4¢
Before a a X =6¢+ ¢
increase in X (d) —2X(¢ — 5x— 2) —X(2¢ —x — 4)
speed =23+ 10+ X —2¢ + X + 4
After a a X—C =43 +11¢ + &
increase in X—-C (€) —4(X — 3¢ + 1) +X(3¢ — % — 4)
speed = —4¢ + 123 — I+ 3¢ — 28 — &
If the increase in speedliskm/h, = —4¢ + 15¢ — 2¢ — &
a a_ () 233 -5+ 2) =2 + X —5)
x—c x P x#0c = 66— 10¢ + 4C — 26— 2 + 5¢

Multiply both sides of the equation by LGIX —c).

gang agd
X(x - C)DED_ X(x - C)D;D: bx(x- 9

ax- ax+ ac= bX - bcx

0=bx® - bex- ac
Using the quadratic formula,
« = bet b2 & - 4(B(- ag
2b

=28+ 6¢ - X' - 5¢ + 4¢°

3. (a) Degreeiis 2.
(b) Degreeiis 2.
(c) Degree is 3.
(d) Degreeiis 3.
(e) Degree is 4.
(f) Degree is 6.

4. (@) 4[2x— (3 —%)] + 3[3x— (4 +X)]

_bct VB +4abc = 4[X -3+ 5] + 3[3x— 4 X
- 2b =4[k - 3] + 3[X - 4]
X:bc+\s“b2c2+4abcorxzbc—\€b2c2+4abc — 344
2b 2b (b) 5[x— (2 + 3)] - 2[&— (X + 1)]

Reject the second root, since it will be negative

Epc< \ B2 ¢ +4 abc for positive a, b, E

= 5K — X — 3] — 2[& —x— 1]
5[-x —3] — 2[X — 1]

5 15_G+2
_be+VbE +4ac =-1k-13
O x= b (©) X[5x — (X = 8)] + A[3x— (4 —x)]

Practise, Apply, Solve 4.12, page 374

1. @) (C—X—-1)+ (3 +x+2)
= —X-1+3C+x+2
=4 -x+1
(b) (¢—x+5)+ (=E+x-23)
=X -X+5-x+x—-3
=2
(C) (-3¢ — X+ 2) + (3¢ —x - 5)
=3 -X+2+2x-x-5
=x*-X-3
(d) (=42 +1)— (& —2x+4)
=X - +1 -+ X-4
=X -5+ X-3
€) (=22 —7)— (X = +x2—4)
=X -_X-T-F+X-X+4
=x+x-3%-3
N C+X+X—aC—Xx+5)— (X =X+ X+ 4)
=X+ X+ 5+ + X - X -4
=X+ X+ - -K+ 1

=X[5x — X+ 8] + X[3x — 4 +X]
=x[2x + 8] + X[4x — 4]
=2+ &+ 8¢ — &
=10¢
(d) =X — (5 — )] — X[-2X — (X — 6)]
—X[X—-5+ X —x[-2Xx—X + 6]
—X[3x — 5] =x[-3x + 6]
-9 + 15¢ + 3¢ — &
—6¢ + X
(e) 2ala—2a(a—2)] + J[a + 4a(1 —a)]
= 2a[a— 2a% + 4a] + 3a]a + 4a— 47
= 2a[5a— 227 + 3a[ba— 44
=102 -4 + 152 — 128°
=16+ 2%°
(H aba-a(l — )] — 3ala—4da(a+ 1)]
= —a[5a—a+ 28] — 3a[a— 4a® — 44]
= —a[d4a + 2979 — 3a[-3a— 47
=’ - 2%+ %% + 123°
= 10° + 5a?

5. (@) X+2)6¢-x-2)=X-xX-X+2*-X—-4

(@) (-2¢+5=3) + €~ 60+ 1) - (-3~ X~ 4) TV
ToAA NI LI X4 (b) (L—X)0C =X+ 3 = =X + X=X+ = X
=28 +x+2 ="+ 2¢ - & + X

€ (C+1DR-X+5)=X-3C+5+x¥-X+5

2. (@) 3X(Xx—2) —&(x+ 1) =3¢ — 6x— 4 — & = -3+ 6C—X+5

=% - 1
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