16. If a + bi is a root of + cx+d = 0, thera —bi is the
other root. 0 another way to write the equation is
(x—@+hi)(x—(@-=bi))=0
x—a-bi)(x—a+hi)=0
X—a)?-b%*=0
X—2ax+a’+b*=0
But the equation ig* + cx+d =0
0 —2a=canda’?+b? =d
0=2a+c and a*+b’=d

Practise, Apply, Solve 4.6, page 345

1. (a) Intable 1xy = 48 for each row of the table. So
48

48 _ . . . -
y=— and x = —. This is an example of inverse variation.

X y
(b) In table 2 xy = 3600 for each row of the table. So

y= 3600 and x = @ This is an example of inverse
X

variation.
(c) Intable 3y increases asincreases so this is not an

inverse variation. In facy, = x? describes the relationship

betweerx andy. This is a quadratic relationship.

2. (a) xy=48, oryzﬁg
X
(b) xy= 3600, ory :@
X
€ y=x
3. (@) f(xX) =
Y2100 " 2x

ii. Vertical asymptotes occur where20. [0 equation of
vertical asymptote iz = 0.
iii.

.
Y .

(b) f(X) =x+5

iy=_- =

Y2500 T x+5

ii.x+5=0
x=-5

Equation of vertical asymptotexs= — 5.
iii.

b

(c) f(x) =x-4

Part 2: Functions

i.x—4=0
Xx=4

Equation of vertical asymptotes= 4.

A

S

d) f(x) =2x+5

| 1

" YT T 2x+5

ii. x+5=0
x=-5
x-25

Equation of vertical asymptotexs= —2.5.

b

(e) f(x)=—X+6

f(x) -3x+6
i.-X+6=0
—-X=-6
=2

Equation of vertical asymptotes= 2.

b

(f) f(x) = (x- 3f
I

1
T
1
TR
ii. (x=3F=0
Xx—3=0
=3

Equation of vertical asymptotes= 3.

J\

®

(9) f(X) =x*—X-10
1

| 1
i y= =
V=1 X -3x-10

145



i. *-%-10=0

(x=5)k+2)=0

x=5o0rx=-2

Equations of vertical asymptotes are 5 andx = —2.
iii.

b

®

(h) f(x) = 3¢ — & — 4

y=—

f(x)
y= L

X% -4x-4
i

X2 -4x-4=0
(Bx+2)(x-2=0
x:—E orx=2
3

Equations of vertical asymptotes axe —% andx = 2.

L
b
i
=
4,
X f(x) 1
f(x)
-4 16 0.0625
-3 14 0.0714
-2 12 0.0833
-1 10 0.1
0 8 0.125
1 6 0.1667
2 4 0.25
3 2 0.5
4 0 undefined
5 -2 -0.5
6 -4 -0.25
7 -6 -0.1667
. _JE{
.

The first differences fai(x) are the same so we knd(x) is
linear. From the table, the intercepts are (0, 8) and (4, 0) and

so the slope isz_—g = -2. Equation if(x) = -2 + 8.

146

Equation for 1 isy=

f(X) -2x+8’

Or enter data into a graphing calculator and do a linear

regression.

L1 LF L2 £ 1hked
-y 1 — H=axth
2 1% a= =2
5 ' k=&

! FE=]
i p=-1
il
Lzifi=

1. .
Then enterv into Y,, and press"d TABLE to view the
1

1

values for——.
f(x)

Fletl Fiete Flabs
=M ERZE+E
wNeBLAY
x¥3=
Wi y=
wWAem
WWES
WA= =

View the graphs.

.

b

5. (@)

(b)

0
jL Jt
(@
XN\Y
X X
0]
-5 T 5

4 1
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The point (4, 87.5) is incorrect. Singg= 315 for all other
ordered pairs in the table, the correct value can be found

using the equatiory = 3—15 The correct value is
X
315_ 78.75
4
7. The equation for an inverse variation has the foymKk,

ory= E In this case, the equation will take the fahs k,
X

wherea represents the acceleration in halsdt represents
the time to reach the required spe&ds a constant.
Sincet = 6 whena = 10, 10x 6 =k. Equation isat = 60, or

t= @ Time to reach required speed when acceleration is 12
a

m/szist:@:S s.
12

It takes 5 seconds to reach the same speed, when the
acceleration is 12 nfls

8. (a)

g <[=

110
Current =0.545 amps

(b)
V=W

15x110=W

1650=W
Total power that could be obtained is 1650 W, or 1.65 kW.
(c) If Vis fixed,W = VI represents a direct variation. (Itisin
the formy =mx) The relationship betwedrandW is linear.

e

9. (a)

f(x)= %2 has a vertical asymptote at the zero for
X
f(xX) =x + 2. The equation of the asymptotexs —2. Points
common to botly =x + 2 andy = %2 are (-1, 1) and
X

(=3, —1).

Part 2: Functions

(b)

The graph off(x) = 1 is shifted horizontally two units to the
X

left to obtain the graph of (x) = i
X+2

For f(x) = %2 the domain is all real numbers except
X

= -2 and the range is all real numbers exgep0.
D={x|x#-2,x0OR} R={y|y#0,yOR}

Lety=

X+2
Exchangex andy
= y+2

1:y+2
X

E—Z:y
X

Inverse function isf }(x) = L 2.
X

v

For f(x):il,
X_

Domain = |x#1,x0R} Range={|y#0,yOR}
To find the inverse, exchangeandy:

10. (a)

1
X=—
y-1
E:y—l
X
1+1:y
X

Inverse function isf ~}(x) = 1 +1.
X

AN
F'\
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Forf(x):si,
- X

Domain = & |x#5,x0R} Range={|yZ0,yOR}
To find the inverse, exchangeandy:

Inverse function isf (x) =5 - %

/.

Domain = & |x# 2.5,x0R} Range =§|y#0,ydR}

(b)
/

11. (a)

Domain ={x| x# —g, xOR Range=Y¥|y#0,yOR}
(©)

Domain = & |x# 0,x OR} Range ={§|y#0,ydOR}

12.
y=2x2+5x-3

148

(b)

(©)

(d)

(e)

(f)

L

M

14. At each zero of = x* — 3 — 10, draw a vertical
1

x% —3x-10

wherey = 1, and wherg = —1. These are common to both

graphs. Find the reciprocal of titeoordinate of the vertex

and mark this point on the grid. Complete the graph using the

fact that ag = X2 — X — 10 gets smaller/larger, the reciprocal

gets larger/smaller.

asymptote for the graph of = . Mark the points

15. (a)

D) ={xIxOR} R(H={y|lyOR}
DE%E:{M xi—%, x O R}R%E:{ywio,yﬂ R}

D(f) ={x|xOR} R(f)={y|lyOR}
Nelson Mathematics 11 Solutions Manual



(b)

D(f) ={x|xOR}  R(f)={yly=-1,yOR}

010
DHf—E—{Mxiil,xD R}

0

R = <-lory>0,yOR

Enf {yly y>0,yOR}
R(fFY)={ylyOR}

D(fY) = {x|x=-1,xOR}
(©)
y=(x+3)3?+4,x>-3

y=vx-4-3

D(f) = {x|x=4,x0R} R(f)={yly=-3,yOR}

D%E:{xwi 13,x0R} R E%E:{ywio,yﬂ R}
D(fY) ={x|x=-3,xOR} R(fHY={y|ly=4,yOR}

16.

» The function f(x) = 1 is the simplest function that
X

displays inverse variation. Adincreases, the value f§k)
decreases and aslecreases, the valuef@f) increases.

» Because appears in the denominatamnay not have the
value zero. The domain is restricted to all real numbers
except 0. Similarly, the range is all real numbers except
zero.

» The graph off(x) = 1 is a rectangular hyperbola with
X

asymptotes which are tlxeandy-axes. The hyperbola has
two congruent parts, one in the first quadrant and one in
the third.

1

» The function f(x) = 1 is a “self-inverse,” ie.f }(x) = =
X X

also. The graph of (x) = 1 has the lingg =x as a line of
X

symmetry.
* In common with the graph &fx) = x, the graph of

f(x)= 1 passes through the points (1, 1) and (-1, -1).
X
 In real world situations, only one branch of the graph of
f(x)= k are useful to describe:
X

 the relationship between speed and time for a fixed
distance traveled

Part 2: Functions

 the relationship between pressure and time for a gas at a
given temperature

« the relationship between time on the job and hourly rate
for a lump sum job

* andsoon

Given some data, you could check to seg if k for each

ordered pair of data. You could also enter the data in a

graphing calculator and do a power regression to see if the

relationship could be modelled by a function in the form

y = aX’with b close to —1.

17. (a)

1 2 4 I 10
1 0.5 0.25| 0.142 857 0.1

< X | =[x

5.5 4 3.3 2.9 2.8

1 . .
Enter the values foF~ and correspondingvalues in a
X

graphing calculator.
] L3 Lz T

1F -

1

L]
=F 33
2.3

Lith} =
(b) Perform a linear regression on the data.

L

(c) Slope is 3 ang-intercept is 2.5. Relationship between
andy has equation

_L0l0
y—3DXD+ 25
ie.y:E +25
X

18. Counting squares and dividing by 16 (since 16 small
squares make 1 ufjitthe chart reads:
AX)
0
0.69
1.10
1.39
1.61
1.79
1.95
2.08
2.20
2.30
2.40
2.48

e
BlB|o|o|~N|o|a|s|w Nk x

=
N
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A(3) = 17 small squares
O 16 small squares 1 unit

O 17 small squares 17 units
16
=11
(@)
AR+ A(4)=110+139
=249
= A(12)
(b) A(2) +A(4)=0.69 +1.39
=2.08
A(8)
(c) A(10) —A(2) =2.30-0.69
=1.61
A(5)
(d)
A(9) =220
=2x110
=2xA(3
(i) A(18) =A(3) +A(6)
=1.10+1.79
=2.89
or A(18) =A(2) +A(9)
=0.69 +2.20
=2.89
(ii)
A(25 = 2x A9
=2x161
=3.22
(i) A(2.5) =A(5) —A(2)
=1.61-0.69
=0.92
(iv) A(4.5) =A(9) —A(2)
=2.20-0.69
=151

19. The graph is a rectangular hyperbola and has a vertical
asymptote with equatian=—4 and a horizontal asymptote

with equatiory = —1. These asymptotes intersect at the point
(-4, -1). Points (-3, 0) and (-5, —2) are on opposite branches
of the curve. Point (=3, 0) is one unit right and one unit up
from (-4, —1), while point (-5, —2) is one unit left and one

unit down from (-4, —1). This indicates that this hyperbola is

congruent to the graph pf= 1 since that graph has
X

asymptotes which intersect at (0, 0) and the curve passes
through (1, 1), which is one unit right and one unit up from
(0, 0), and through (-1, —1), which is one unit left and one
unit down from (0, 0).

The graph is a translation of the graphyof 1 four units
X
left and one unit down.

L 1
The equation isf (x) = —— —1.
q (x) X+4

150

Practice 4.7, page 350

@ f09=-2

N

) 909 =5

fﬁ’___

X2 +3
2_

X

(©) h(x) =

I ) )

3

X2 -4

X2 +5x+6

[

x° —

JiL

|

(d) h(x) =

w,

(e) 9(x) =

-2x
X° +4x+3

)

() f(x)=
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