concentration for at least 12 hours, even though the
concentration is dropping off rapidly after 3 hours. Drug B
seems to have a more gentle effect and the concentration
reduces more gradually, but it is probably not at an effective

level after about 4 hours.

3. Calculate concentrations at hourly intervals, in a

spreadsheet.

Concentration of pain-killing drugs A and B for 24 hours

after being taken orally:

t Drug A Drug B
1 1.67 0.43
2 1.67 0.46
3 1.36 0.39
3.99 1.11 0.32
5 0.93 0.27
6 0.79 0.23
7 0.69 0.20
8 0.61 0.18
9 0.54 0.16
10 0.49 0.15
11 0.45 0.13
12 0.41 0.12
13 0.38 0.11
14 0.35 0.11
15 0.33 0.10
16 0.31 0.09
17 0.29 0.09
18 0.28 0.08
19 0.26 0.08
20 0.25 0.07
21 0.24 0.07
22 0.23 0.07
23 0.22 0.06
24 0.21 0.06

Drug B would need to be taken again after about 4 hours.

Practise, Apply, Solve 4.9, page 359

1. (@)
X, 2y 3x 2y
8 9 @@ O3B

=Xy
12
(b) ,
6,5 _ (9D, 5@ , .0 pao
a 3b a
2 _5a
= — X —
1 b
:@,aio,bio
b
(©)
9x?y  12xy _ (3)(3x%y) , (3x)(4y)
4y 3x’y 4y 3x%y
33
=— X—
1 1
=9x, x£#0, y20

Part 2: Functions

X#0,y%0

(d)
3 2
Lipg, 106° _ @(7p0) , QEXNA |44 g0
59 21pq 5q ) (7pa)(a)
2.2
1 3
=—,p#0,9#0
(e) , X
B¢ 5 @2 GBI g s
10y -2x 2)(5y) -2X
_4y
2
=2y?, x#0, yz0
2. (@
8a 2b_8_a i b %0
9 3 9 2b’
_Qa) 3
B 2b
LR
3b’
(b) ,
Si_Zm am ><l m#z0, nZ0
n n n 2m’
_3mm  n
n 2m
3m 1
=— X—
1 2
_3_m m#0, nZ0
2
© 212 3 2.2
-56a°b” . 16ab” _ -56a°b 9 18b a#0, b#0

242% 18  24a°b  16ab®’
(D(8azb)(b) 3)(3(2)
(3)(a)(8a°b) (Sab)(Zb)(O
-7 3

- X —

a 8ab

_Zt az0, bz 0

(d)

36par® | —24pcfr

-26p%qr  39pr

= 36pq3r2 x 39pr2 ,P#0,9#0, r£0
=26p°qr  —24pq°r

__(3@2pgn)(r)  _ (3(13pr)
(-2)(13pr)(pPa)  (~2)(12par)(q)

3
= X —
-2p°q —29q
= ,p#0,q%0, rz0
4p2q2 p q
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(e) 4. (a)

—5;;13;—1otazb_—5a3>< 3b? Ly Ay-12_ 12y Ay-3 ., 3
w7 3?2 - 3?  —toa® 27O P*O 3y-9 6 Ay-39 &7 7
_ (-5a%)(a) y (3b?) _ ()  Ay-3
T (@) 2(-5a%)(b) y-3 (6y)y
a 1 2.4
= — X — = — X —
1 2b 3y
=2 a%0,b#0 =2 yz03
2b 3y
3. (@ (g) 12 _2p+2 _6(p-2) _2(p+1)
: p- p+2_6(p- p+
A 39, QA3 g, 5p+5 3p-6 Spr) Ap-2) |
X=2 6X (x-2) (2)(3x) 2 o
1,2 “5°1
1 1 4
=2, x£0, 2 —g,p;t—l,z
D3 -5 _ OO+, (1-9 ©)
yy+3 , (y=9 _ OMO*3  y=9 . _3 2. y—4 (x—W(x+ 4
5w @y vy e TR et o o 0 Lot IR
_5. (-9 X+y
4 1 =X+4,x¢i4,y
:5(y—5) or 5y=25 y#z0, -3
4 4 ’ 5. (a)
(C) k+1; k = (k+1) X(k_l) k#0, 1
(2a-0) ja(@+4) 1.1 .51 _4 -1 k-1 (k+D(k-3 k ' 7
3a(a+4) (a-1) 3 1 2 1 1
:l,a¢0'£, -4 _EXE
3 2 1
(d) = k#0, £1
10x+ 5 10x ><2(X+2),x¢—2 ®)
xt2 2Ax+2) (x+2) 5 X4, x=2 _(x=2(x+d, (x=2) . .
:Z—fx% x+3 x2-9  (x+3  (x-3(x+3
_ _ _(X=2)(x+2)  (x=3)(x+3
=4X, X# -2 (x+3) (x-2) , X# 3, 2
) - (x+2)  (x=3)
ab(b+1)  12b+D _4b(b+D  (b+4) ., ., 1 1
(b-1)  (b+4)  (b-1) 12b+1D’ t T =(x+2)(x-3
b (b+4 =x?>-x—-6, X% 13 2
(b-1) 3 (©)
_bb+a) 1-3,1-9° _1-3, (1-3)(1+H) . 1
3b-1’ T 2q+1 49°-1 2q+1 (29-1(2q+3) ' "2
@ _(1-3%) (29-1)(29+9 1,1
(Bs+D 3o(s+D (4D, (@s7D o, 4o L T(2q+y a2t
2s-1 2s-1 (2s-1) 3s(st) 2 1 (29-1)
~Gsrh, 1 )
1 3s(s+1) 2q-1 1 1
- Gs*D 10 L Tleag T2 3
3s(s+1]) 2

6. When you divide two rational expressions, you take the
reciprocal of the second expression and so the numerator of
this second expression is now a denominator. This new
denominator cannot be zero and so there may be additional
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restrictions to state. For example, to divide the expression
2 _ 2 _
2X X by X l, the steps are as follows:

X-—-5x+6 Xx-3
Factor numerators and denominators:

X(x=1) . (x=-D(x+]
(x-2)(x-3  (x-3
State restrictionsx # 2, 3
Take the reciprocal of the second expression and change
+tox:

X(x—-1) (x=3
xX=2)(x=-3 (xX-D(x+1
Notice that we must now state more restrictionsxie.x1, to
ensure the new denominator cannot be zero.
Then we simplify:

X(x-1) (x=3)
(x=2)(x=-3 (xX-D(x+21

X X

= or — ,

(x=2)(x+1]) XS=X-2

Xx#£+1, 2,3

7. ()
x2+2x+1>< X2 =X

X X2 -1
_(x+D(x+] « X(x=1
- X (x-D(x+1’
_x+1

1
=x+1 x#0, 1

(b)
1 _(x+D) 1

(x+1) x = , X#£ 11
X*-3 1 3(x-D(x+)

xz0, £1

(c)

2x2-x-3_ X>+x-2

x2-1  2x°+x-6
_(@x=3(x+])  (x+2)(x-])
(x-D(x+D) (2x-3(x+2’

X

3
X#xl, —, -2
L 2

1
e
H Rl

3
X#x1l —, -2
l2

d
X +10x+25xx2—16

x> -8x+16 x°>-25

_ (X+5(x+5H (x=4)(x+4)
S (x=2)(x-4)  (x-5)(x+5’
_(x+5  (x+4)

" (x—-4) (x-5)

_ x2+9x+20
T x2-9x+20

—~

xz24, £5

Xz4, £5

Part 2: Functions

(e)
x2+5x+6xx2—6x+8
x2-4  x?>-x-12
- (x+2)(x+3  (x=2)(x-4)
C(x=2)(x+2)  (x=-4)(x+3’
_1.1
171
=1L, x#-3 +£2 4
U]
2x?-5x-3 2x*+5x-3
x> -9 2x% + 5%+ 2
- @x+D(x-3  @x-H(x+3
(x=3)(x+3  (2x+P(x+2’
_1,0x-1
1 (x+2)
_2x-1
T ox+2

, X# -2, —1, +3
2

8. ()

x?=9 _ x+3_ (x-3)(x+3 . x+3

X249 x+7 (X-7)(x+7) x+7’
_(x=3)(x+3 9 X+7
T (x=T)(x+7) x+3’

(b)

-1  x+1
2x2+3x+1 2x+1
_ (x=D(x+) | x+1 « 1

T x+D(x+D  2x+1 )
_x-D(x+) @x+) L 1

S exexa) apy  FTE T30
:x—lx 1

1 X+1
:X—_l, XZ -1, 1
x+1 2
(c)
3x+9  x*+5x+6
2x4 4%?
Ix+3 . (x+3)(x+2)
- , X
2x4 4x?
_3x+3  2(2x)
@x)x%  (x+3)(x+2)’
3 2

=—X
x?  (x+2)

ZZL’ X¢—3, —2, 0
X“(x+2)

£0

x£-3, -2,0

X£-3, 2, 4

Zzx7

X#£-3, =7
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(d) (b)

x> +4x-5_ x°-1 m’+3m+2 ~ 3-m

x> -3x  x°-6x+9 m?>-3m m?+7m+6
_(x+5)(x=1 . (x-1(x+1) _(m+h(m+2) ~ -Ym-3

: ,x#0, 3 ,m#-6, -1, 0, 3
x(x—3) (x=3)(x-3 m(m-23) (m+H(m+6)
_(x+9(x-D (x-3)(x=-3 X#0, +1 3 _m+2 -1
X(x—3) (x=1)(x+1’ T m  m+6
_(x+5)  (x=9 - m*2) o TM=2 a6 -1,0,3
X (x+1) m(m+6)  m?+6m
_(x+5)(x=-3 _ x*+2x-15 ©
peny or Ty ,X#0, =1, 3 (4x2—9y2)+%
(e)
x2—2x—15+X+3:(X—5)(X+3)+X+3 cz_3 :(2X—3y)1(2x+3y)+ >(3);+2>)
12x+9 6 3(4x + 3 6 4 (2x-3y(2x+ 3y " 3
- (x=9x+3, 6 . 3 3 - 1 xx(2x+3y)'X¢0’ 27
3(4x+3  (x+3)’ 4’ (2x-3y) 2
= x5, 2 1 x
(4x+3 1 (9 — ax — 3
=2(x—5) x¢—§ _3 = (XX ¥) or XGy,x;tO, _Ey
4x+3 "’ 4’ (d)
() 1+4z+ 47 %4
X—2  X*—3x+2 . * 1272 -3
x> N 3
_ _ _ _(1+27(A+ 27 ~ (3(2)(3 1
:XX32+(X zigx ) xz0 z A2z-Y2zry T
X—2 X2 _:|.+22>< P
= X ,X#0, 1, 2 - -
XA (x-2(x-)" L@
11 :Z§1+i2)or22+2i’2¢0’ i%
— Z— zZ—
X 1(x 1 ©
= X#0, 1, 2 a2+10a+25>< a’-5a+6
x(x=1) a’+2a-15 a+3a-10
o @ _(a+5(a+9 (@-2@=3 ,, o, 4
x2 -1 ;x2+2x—3 (a+9H(a-3 (a+d(a-2
X2 +6X+9 X2 +6X+9 _1.1
_(x=D(x+) | (x+3(x=D g it
(x+3(x+3  (x+I(x+3’ SharTs 2,3
= (EDx+)  (x*(x+Y L 3 ()21p—3p2 14- 9p+ p?
Iy (-9 TR T
= _ 3070 . 7DD L, a0
x+1 aptarp @rpE+p’ D
vz 81 @M=D, @+PED .y 3057
4p(p(4+p (7-p)(2-p)
-3 ,B*p
4p (2-p)

= A3*P) o 9*30 s 43027
4p(2-p) 8p-4p

158 Nelson Mathematics 11 Solutions Manual



10. (a)
5x% +15x xx2—7x+10
x2-2x-15 10x-20
5x(x+3) x(x—2)(x—5)

T (x+3)(x-5  10(x-2)
x 1

== x=

1 2

X
=—,X#-3,2,5

2

(b)

k2+k—20;k2+3k—10
K2-16  k?+2k-8
(k+5)(k 49 . (k+5(k-2
T (k—4)(k+4) (k+4)(k-2)’

_(k+5)(k-4) (k+4)(k-2)
(k=4)(k+4)  (k+5)(k-2)’

X#E-3,2,5

yk#£2,+£4

k#-5, 2, 4

=1L k#-52+4

11.
f()_4 (x—4)(x+4)
X — X° X(4-X)
_(Xx=4)(x+4
C —x(x-4)

+
_X*4 z0.4
—X

1+4
(@ fW=""=-5

,Xx#z0,4

(b) f(-1)=——

() f(®= =-

d f(-2)= =1

© (3= 3+34_ 7
-3+ 1

M f(-3)= -3 ) §oro.'3

(9) f(x) is not defined wher = 0 or 4.

12. Simplify the expression faZ(x) first.
x-2  x*+18x-40
C(x) = —
100x — x 5x“ +100x
- Xx=2 | (x*20(x=2) .4 100 - 20
X(100- x) 5x(x+ 20)
_ X= 2 9 5x(x+ 20)
X(100-x) (x+20)(x-2’

x#0, 2,100 - 20

-1 3
(100-x) 1
5

=———,x#0, 2,100 - 20
100-x

Part 2: Functions

5 _
100- 90
It costs% billion dollars to keep the atmosphere 90% free of

(a) C(90) =

the toxin.

5
b) C(99) = =
(b) C(99) 100- 99
It costs 5 billion dollars to keep the atmosphere 99% free of

the toxin.

5
c) C(99.99=——— =50
(©) ) 100- 999

It costs 50 billion dollars to keep the atmosphere 99.9% free
of the toxin.

13,
15x% + 7x— 2 6x% —11x - 10
2x° -x-15  4x°-25
_(Bx=1)(3x+2 _(3x+2)(2x-9§
(2x+5(x-3 (2x-5(2x+ 5’
_(5x=D(X+3 (2x-H(2x+9H
T (2x+5(x-3  (Bx+2(2x-5’
X7l s4D 2 30r x2425-06 3
x-3 2" 3

If Charlene had attempted to evaluate the original expression
for x = 2.5, she would have been attempting to divide by zero.
This is why she was unable to obtain a value. Note that

x # 2.5 is one of the restrictions &n

Z

x
I+

, 3

S
2
X%+
2

I+

=23
3

14. (a)
¥—&x¥+w;
a?+b? b?-
(a b)(a+b) a(a+bh . a
2Z+b2 (b-ab+ad 1’
(a b)(a+ t» a(a+b) 1

azzb

> x—,a#z0,xb
a’+b —1(a—b)(a+@ a
_ 1 >(a+bx}
a?+b> -1 1
a+b
=-————,az0,tb
a’ +b?
(b)
x3+4x2Xx2—5x+6;x2+2x—8
x% -1 X% - 3x X2 -1

_ (x4 (x=3(x=2) (}HA(X=D) gy g
(x—l)(x+]) X(x=3) (X=1(x+D "’ T

_ x((x+4)  (x=3(x=2)  (x=D(x+D

(X=D(x+D)  x(x=-3)  (x+4(x-2)’

x#20,£1, 2 3-4
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15. (a)

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

X— 1 1-x? 1-x

(x+1) (x+3) . (x+3)(x+3
T (x-1) (1 )1+x)  (1-x)
_x#D) o (x+3) - (@-X)

Xz +1

, X#+1 -3
(x-1) (1 X)(1+x)  (x+3)(x+3
1 1 1
= X - X
(x=-1) 1 (x+3
= 1 or — 1 , X#x1, -3
(X=-D(x+3 X +2x-3
If x=2,
1 _ 1

x2+2x-3 22+2(2-3
(b)
x2+6x+5xx2+2x—8; X2 —x-2

X2 +7x+12  x2-25 x%-2x-15

_ (x+5(x+D  (x+4)(x=-2) . (x=2)(x+1)
_(x+3)(x+4) (x-5)(x+5 (x-5)(x+3’
Xz-4,-3 5

_(x+5(x+D)  (x+4)(x=2) (X=5)(x+3
S (x+3)(x+4) (x=5)(x+5  (x=2)(x+1)’
X#-4,-3 -1 2 +5

=—X—-X—-

111
=1 x#2-4,-3-1,2=%5

16.
(x- 1)f(x) X% +2x L X 2o(%) _3
32 +5x-2 2x2—x-1 6C4x-1 x

(x=-Df(x) 9 X(x+2) x2g(X) _3
Gx=D(x+2  (2x+D(x=D (=Y X+ ] x
At this point, restrictions or are x # -2, —%, :—13 1, 0.

x=Df¥) _ )x+2)  GBx-D(2x+) _ 3
Gx-D(x+2 (x+Y(x-)  (NNLR  x

f9,1, 1 _3
1 1 xg(x)_ X
f(x) _3
xg(X) T X
wherex # -2, —1 , 0, E 1
2' 73’
Multiply both S|des by,

X, f) f(x) _ X
1 xo x) X 1
1) _3
g¥ 1
Cross multiply : f(x) =3g(X)
A relationship betweeffx) andg(x) is f(x) = 39(X).
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17. (a)
2x2—3x—2x3x2—5x+2; x2 -1
6x% - x -2 4x2 -1  BX2+T7x+2
_ (@x+h(x=2  (Bx=2(x=D . (x=D(x+J)
T (Bx-2)(2x+) (2x-D(2x+D) (3x+2)(2x+)’
xzttl +2
3
_ (@x+D(x=2  Bx=2(x-D) (x+2)(2x+])
T Bx-2)(2x+)  (x-D(2x+) (x-D(x+D

_(x—2)>< 1 X(3x+2)
1 (2x=1) (x+))
_(x=2)(3x+2 3x?-4x-4
(2x-D(x+1D 2x% +x-1"
(b)
6x° —7ab- 30" _9b°-4a® 8a’+10ab- 3t
4a° +19ab- 50Y  4a’-1 4a° + 4a+1
_(3a+Db)(2a-3h _ (3b-2a)(3b+ 29 (4a-b)(2a+3h
(4a-b)(a+5b (2a- 1)(2a+]) (2a+1(2a+1

Restrictions so far ara # +% - 5b —

_(3a+b)(2a-3b 9 (2a- ])(2a+ ) . (4a-b)(2a+ 3b
"~ (4a-b)(a+5h -12a-3)(D+29 (2a+(2a+)

+1

xE+T x
2

wIinN

fora# il -5b, 9 +3—b
2 4’7 2
_(Ba+h (2a-) 1
(a+5b) -1 (2a+1)

__(a+h(2a-9 -6a’ —2ab+3a+ b
(a+5b)(2a+1) ~ 2a®+10ab+ a+5b

a;ti% 5bE +3—2bora¢+05 -5b,0.2%,+ 1%
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(c) (c)

m’-mn . m’-n 1 N3+i_~3+i

6m2 + 11mn+ 3F___an® — mn— 617 J3-i 3+ 3-i2
7 _ 5
4m? - 7mn- 21f _ B+
3m? + 7mn+ 21f “3-()
_ m(m- 1) . (m-n(m+n | (4m+n(m-21) P
@m+ n(2m+ 30 (2n+ A)(m- 20 (3m+ n)(m+ 21 :%J’%i
form# -2 —@, +2n (d)
3 2

1 2-y2_-2-42i
—2+42 -2-42 4-2°2

m(m- 1) ><(2m+3n)(m—2r)x(3}n+ nN(m+ 21
T @Bm+2m+3n (m-n(m+ ) (dm+n)(m-21

n n 3n :—_Z_ﬁi
form¢—z,—§,—7,in,12n 4-2(-)
_m 1 (m+2n) __2_V2,
= —X X
1 (m+n (4m+n) 6 6
m(m+ 21 m? +2mn -1 —ﬂi
(m+n@4m+ 4m? +5mn+ 1’ © 3 6
mi—g,—g,—%,in,iZnor —1+Ei —1+\’§i
: 1 2 -2 2
m#-0.25n - 03 — 151 + n + 2n _1_Nﬂ§,x_1+¢§," 1.3,
2 2" T27 2! 44
- 1 43,
Practise, Apply, Solve 4.10U, —§+‘7|
page 362 1.3,
1. (a) 1 +i 4 4
® -2 L1,
(©) V3+i 2 2
d) -2-+/2i ® ) _
V3. K X-VYi
(e) 5t X+yi x-vyi
f) x—vyi _ X—Yi
- x2—y2i2
2. (@ — Vi
1+i _ 1+i =%
-1 1+ 1-1 x* = yi(-D
L+ __ X .y
_1_(_1) C+y: xZ+y?
1 1 X, y not both zero.
e
(®) c Sééa) 3-i _90-30
! ! -i _90-
! o _90-30
T1-4-) o=
1 2 =9-3
=—= =i (b)
55 2 1-i_2-2
1+i 1-i 1-i?
_ 2-2
1-(-1)
=1+i
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