(d) In general, foot length is not a function of age. A

person’s age does not allow us to predict a unique foot length.

For example, a 14 year old may have feet that grow
considerably during the year that they are 14.

24,
X |y X |y
0 3 0 3
1 4 0 4
2 5 2 5

The given tables of values show a function on the left and a
non-function on the right. In the first relation, each value of
corresponds to a unigue valueyofn the second relation, 0
corresponds to both 3 and 4, so it is not a function.

25. (a) 1 -->x 3--> 2 -->(1)-->[Ad¢l--> 3 -->[x F -->

6--> (0)-->[Add --> 6 --3x J--> 12 --> (1) --> Add --> 13
Therefore, 1101 converts to 13.

(b) This is a function because each binary number will be
converted to a unique decimal number.

(¢)i. 1--x{TastP-->no -->x 2 --> 2 --> (0) -->{Adf--> 2 -->
[ast?-> no ~>x 3 --> 4 > (1) ~>{Adh-> 5 ~>[last>->

no -->x 2 --> 10 --> (0) --5 Adp+-> 10 -->[lasf2-> no -->
--> 20 -->(1) -5 Adfl --> 21 --{las{?2-> yes -->21
Therefore,10101 converts to 21 in decimal.

ii. 1 --Tastp-->no -->x 3 -->2 --> (1) -->{AdpF-> 3 -->
[ast?--> yes -->3

Therefore,11 converts to 3 in decimal.

iii. 1--fTastp-->no -->x 4 --> 2 --> (0) -->[Adp--> 2 -->
[ast?--> 1o ~>x 3 --> 4> (0) ~>{Adk-> 4 [ Tastz->
no -->x 2 --> 8 --> (0) -->{ Adf--> 8 -->[ lastf2-> yes -->8
Therefore,1000 converts to 8 in decimal.

(d) The largest binary number we can get is 1111 with 4
digits. This converts to 15 in decimal. The smallest would be
0. Thus, the range would bey [y < 15,y O W}.

(e) Keyboards have a different number of keys.
Combinations of keys (e.g. shift + another key) produce even

more symbols. It is reasonable that there is approximately 200

symbols to represent with binary numbers. 1111-->15,
11111-->31,111111-->63, 1111111--> 127, and
11111111-->255. We probably need 8 bits to represent all the
letters and symbols on a keyboard with binary numbers.

26. (a) Answers will vary. Possible numbers include:
0.405 807 641 8

0.7338123112

0.043 9919875

0.339 362 525

0.995 466 341 1

(b) It appears thatand does not produce a unigue output
each time it is pressed. If you want “random” numbers,
perhaps to play a game, we would not want a predictable
output.

(c) 0.943 559 740 25

0.908 318 861

0.146 687 829 2

0.514 701950 5

0.405 809 641 8

These values are the same for everyone.
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(d) 0.943597 4025

0.908 318 861

0.146 687 829 2

0.514 701950 5

0.405 809 641 8

This list is exactly the same as before.

(€)

0.4
0.943 597 4025
0.908 318 861
0.146 687 829 2
1.6

0.8
0.943 597 402 5
0.908 318 861
0.146 687 8292

2.0

12
0.745560 77P 8
0.855 900 597 1
0.225 360 061 7

2.4

0.745560 7728| 0.491121545]1 0.49112154p1
0.8559005971| 0.711801117)9 0.711801 119
0.225360061 7| 0.450 7200475 0.450 720 04}/ 5

2.8
0.491 1215451
0.711 8011179
0.450 720 047 5
() It appears that the calculator truncates the number we
store torand, and then generates a list of numbers using that
seed number. The “random numbers” outputted depends on
the seed number and the number of times you have chosen
rand.
(g) randis a function of the seed and the number of times
you have selecteind. For example, knowing that 0 was
stored inrand, andrand was selected 3 times always
produces the answer: 0.146 687 829 2. These are not really
random numbers - they just appear to be random. If we
perform an experiment or design a game using random
numbers from the calculator, the results will not be random,
but actually quite predictable.

Practise, Apply, Solve 3.3, page 245

1. ()
1 1 1 1
T T T T hd hd T
0 1 2 3 4 5 6
(b)
F—t———t—t—>
3 2 -1 0 1
o ..
-~ T hd T T T
4 3 2 -1 0
(d)
F——O———+
1 0 1 2 3
(e)
e O——+——+
4 3 2 -1 0 1 2 3
(f
F—t——t————+
1 0 1 2 3 4 5
(lg)l L - 1 1 1 1 O L L 1 N
~ T T hd T T T T A T T T rd
5 -4 3 2 1 0 1 2 3 4 5
(h)
—t—t——t—t—F—1+—
1 0 1 2 3 4 5 6 7 8
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<+

5 4 3 -2 -1 0 1 2 3 4 5 6 7
(J)I I - 1 1 1 1 1 O I LN
~ T T hd T T T T T ~ T LI

5 -4 2 -1 0 1 2 3 4 5

2. (@) {x|-3sx<3,xOl}or{x|¥<16,x01}
(b) {x|x>=-2x0Ol1}or{x|x=-1,x0O1}
©){x|x<-2,xOR}

(d) {x|x>-1.xOR}

(e){x]|-5sx<3,xOR}

() {x|x>1orx<-1xOR}or{x|x*>1,x0R}
(@) {x|-3<sx<3,x0OR}or {x|¥<9,x0R}

3. (@3a-2<7

3a<9

as<3

001 2 3 4

(b) 3—1>17

—7t>14

t<-2

——0——>
3 2 -1 0

(c) 5—-X>x-7

5>X-7

12> X

4 >x

X< 4

A —t——>
2 3 4 5

(d) 2(s+3)—36-5)=12
2s+6—-3%+15>12
—Ss+21=>12

—-s>-9

s<9

Cl L Y ! |
< T 4 T T

7 8 9 10 11

(e) 10<5—-(2-1)
10<5-2+1
10<-X+6

4 < -X

-2 >X

X<-=2

A —t———>
4 3 2 -1

H x¥>1
X>1orx<-1

L O- 1 O Il 5
< T "4 T A T re

Part 2: Functions

(h)

t+1<

2
2(t+1)<ZEBtTD

2t+2<3-1
2<t-1
3<t

>3

3t-1

1 L
T T rg

1 2 3 4 5
4, () 1<x+3<4
—2<x<1

!
T
2 4

L -
T hd

0

N S

4
(b)
-1<—--1<2

4-2b
B _JA-2b0_
A9> -3 20> -9
-12>4-2>-24
-16>-2b > -28

4< <8

5-4b< 15
-4b <10
-4b 10
- >
-4 -4

b>-—
2

w ¢
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(b)
255-2x>1
3

—32—3x2—4
3

2952 - 2xgs (-9

(©)
31-29 1,
4 2

2BA=290_
A YR 4E|2 D<4(1)

31-2%)-2x< 4
3-6x—-2x<4
3-8x<4
-8x <1
1
X>—-=
6. ()
Ny
X
Z. N
_ 1 0 |
i f(x) =5 —{2x
y

(b) Use the graph in part (a). Whee 1,y = 3. Therefore,

R={yly=3,yOR}
(c) if x< 1, then:

—2X=-2
5-%=3
y=3
(d)
Y
N?\f X) ¥ 52 e
SN 16
AN
\\ < 1Z
\\
\\\ o
N,
\/ :\
\\
< \\ 5
6 | 4 |2 |0 2 \\\
% N
A\ N
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5<f(x) <17
5<5-%<17
0<s-X<12

0=2x=2-6
D={x|-6<x<0,xOR}
(e) 5f(x) < 17
5<5-X<17
0<s-X<12

0=2x=2-6

—-6<x<0

7. @ x>4

g4)=24-3J+4=2+4=6

The graph increases to the right of (4, 6). Thus, the range of
would be: { |y > 6,y O R}.

(b) 0<x<6

g0)=2(0-3J+4=2(9)+4=22
g6)=2(6-3J+4=2(9)+4=22

This section of the parabola includes the vertex, so the range
would be: § | 4<y<22,y[OR}.

(c) If f(x) < 12, we can use the graph to determine that the
domain would be: | 1< x<5,x 0R}.

9. f(X) =x(x — 2) defines a parabola with zeros at 0 and 2.
fl)=11-2)=-1

Thus, its vertex is at (1, —1) and the parabola opens upward.
f(-2)=-2(-2-2)=-2(-4)=8

f(3)=3(3-2)=3(1)=3

If -2 <x< 3, then: D = | -2 <x< 3,x0 R} and
R={y|3<y<8,yOR}.

10. h(t) = —4.9(t — 5) defines a parabola that opens
downward with zeros at 0 and 5. The domain must be
{t]0<t< 5,t0OR}, sinceh(t) = 0.

11. (a) 3 <x< -2 means thatis larger than 3 arxlis

smaller than —2. No value &fcan satisfy both of these
restrictions. Thus, there is no solution to this inequality.

(b) 2 <x>-3 means thatis larger than 2 anxlis larger

than —3. Any value of that is larger than 2 is also larger than
—3. Thus, 2 « > -3 is equivalent ta > 2.

(c) 5 >x< 2 means thatis smaller than 5 arndis smaller
than 2. Any value of that is smaller than 2 is also smaller
than 5. Thus 5 X< 2 is equivalent ta < 2.
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12. Since the vertex is at A(1, 2), the equation is of the form:
f(x) =a(x—1¥ + 2

f(5)=a(5-1f+2=1&+2

We want (5f(5)) to fall between B(5, 10) and C(5, 34):

10< f(5 < 34

10<16a+ 2< 34
8<16a< 32

1<a<2
2

Thus, the coefficient of in the equation of the parabola

must lie between% and 2.

Practise, Apply, Solve 3.4, page 255

1. @)i.

inverse: {(1, 0), (3, 1), (5, 2), (7, 3)}

ii. Both the relationship and its inverse are functions because
each element of the domain corresponds to a unique value of
the range.

(b) .

inverse: {(3, 0), (3, 1), (3, 2), (3, 3)}

ii. The original relationship is a function because it passes the
vertical line test, but the inverse is not a function. 3 is mapped
onto more than one value.

©)i.
y
6__
41+ e
+e
2t e

T+ 0000 X

f IO | e e

2 T 2 4 6
-2+

inverse: {(1, 1), (2, 1), (3, 1), (4, 1)}

ii. The original relationship is not a function because 1 is
mapped onto more than one value. The inverse is a function
because eachcoordinate corresponds to a unique y-
coordinate.

Part 2: Functions

2. ()i

N

ii. The inverse is not a function because 4 maps onto 1 and 2.

(b) .

ii. The inverse is not a function because 4 maps onto 1, 2, and
3.

©) .

;._;
| _—

ii. The inverse is a function because each element of the
domain corresponds to one value in the range.

3. (af:

X y first

differences
-5 5

-1
-3 4

-1
-1 3

-1
1 2

-1
3 1

-1
5 0

-1
7 -1
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