FoRE B %

R W

2
L

%’

=

Properties of functions
Inverse of a function
Periodic functions
Transformations of the graph

Parameters of a function




- CHALLENGE 1 -

At the beginning of a car ride, the gas tank contains  Quantity )

66 litres. The car consumes 12 litres per 100 km. Of(ﬁli)as

- . 21 What is the rule of the function f which gives 6o

~ ‘ the remaining quantity of gas in the tank as a )
o ; function of the number of kilometers traveled? 5
- y=-0.12x + 66

@ U W

b

o 1} Represent function fin the Cartesian plane.

27 Determine and interpret the zero of function f.
= 550. After 550 km, the tank is empty.

Find
1. the domain of f. _[0. 5501 2. the range of f. [0 66]

Is function fincreasing or decreasing? __ Decreasing

Find

1. the maximum of f. __ 66 2. the minimum of f. 0

A stone is thrown from the top of a cliff by the sea. On it 4
the right, we have graphed the function f which gives  (m) +
the height h (in metres) of the stone as a function of 4
the time (in seconds) since it was thrown until it hits 4
the water.

Determine
1. the domain of . _[0, 6l T

2. the range of f. __[0. 16[ T

Determine and interpret the zero of f. _6 2T
The stone hits the water at the instant t = 6 s. | R

-

=)
g—-
Y

P
w
-

Determine and interpret the initial value of f. 12
Initially, the stone is thrown from a height of 12 m.

Find and interpret the maximum of f. __Max f =16
The maximum height reached by the stone is 16 m.

Describe the variation Off. f is increasing over [0, 2]; f is decreasing over [2, 6]
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Aerryiry ) Recognizing a function

Properties of functions

) Consider the mapping diagram of the relation R represented on the right. A R B
; - /\
1. What is the source set? A=1{0,1,2 4
2. What is the target set? B={3-2-1012] 3
3. Describe the rule of the relation R. An element x from set A is in ?"
relation with an element y from set B if x is the square of v. 4—
4 Is there an element from the source set that s in relation with
more than one element from the target set? Yes
5. Is this relation a function? Justify your answer.
No, since 1 is in relation with two elements.
b} Consider the Cartesian graph of the relation S represented on the right. Ay S
1. What is the image of 37 1
2. What is the antecedent of 37 2 4
3 s there an element from the source set that is in relation with more 4 = e @
than one element from the target set? No 14 e
4. TIs this relation a function? Justify your answer. S
1 X

Yes, since each element from the source set has at most one image.

with 2t most one element from B.
# Mapping diagram

A relation from a source set A to a target set Bis a function if each element from A is associated

Given the mapping diagram of a relation, this relation is a function if, from each element of
the source set, at most one arrow is drawn.

FUNCTION

Ex.:

A B

R
77X
A»’
function.

ntof 1.

The relation “is the square of” is a| |The relation “is a divisor of” is not a

The ordered pair (1, 1) verifies this relation. The element 2 of the source set is in
We say that 1 is the image of -1 and we | relation with two elements, 2 and 8, of the
write: f(-1) = 1. We also say that ~1 is the  target set.

A/R\\B
1 1

2-_\\ bty 7
e ;\\ e 3

ie 8

function.

4 Chapter 1 Functions
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¢ Cartesian graph

Given the Cartesian graph of a relation, this relation js a function if 4y +
the graph of this relation in 2¢ most one point.

Ex.:

<

i
1
¥

i i e
1 [ | Bl
X

— g

The relation y = x is a function. The relation x = v2 is not a function.

In each of the following cases, indicate if the relation is a function. If not, explain why.

A B A B
No, since c is in relation with 2 elements:
Yes 0 and 2.
<‘ 4‘
.‘_.
A B A B

No, since c is in relation with 3 elements:
Yes 1, 2 and 3.

No Yes Yes

© Guérin, éditeur ltée 1.1 Properties of functions 5




dd} Ay R @ Ay R

e ;
Q—% — IR :x !lo—‘%lilii
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% . Consider the function represented on the right.

Determine.
1. f(2) = 1 2. f6)=__ "1
3. fl0) = -1 4. f-2)=__2 \ |
5. f(1) = 0 6. f(4)

5} What are the antecedents of
1 2 -2and7 5 0 -1;1;4;6.5and 8
3 _] 0,6and8.5 4 3. None

S MN\@TIVITY 7Z Domain and range

A projectile is launched from a height of 24 m ygignt 4
above the ground. The graph on the right (m 7
represents the height ki (in metres) as a function of
time t {in seconds) since it was launched.

= 1. After how many seconds does the
projectile hit the ground? 12 seconds

2. Over what interval does the variable t .
take its values in this situation? [0, 12] +

This interval is called the:domain of function f. 0

5} 1. What is the maximum height reached by
the projectile? 32 m
Om

2. ‘What is the minimum height reached by the projectile?

3 Over what interval does the variable h take its values in this situation? Over the interval [0, 32]

This interval is called the range of function f.

6 Chapter 1 Functions © Guérin, éditeur ltée
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DOMAIN AND RANGE

# The domain of a function fis the subset of the elements of the

source set which have an image by f. The domain of a tunction f A f B
is denoted dons 7

In the mapping diagram on the right, dom f= {1, 0, 1,2}

¢ The range of a function fis the subset of the elements of the

target set which are images by f. The range of a function f is
denoted ras /£

In the mapping diagram on the right, ran f = {0, 1, 4},

Determine the domain and range of the following functions.

2 A f B b} y

TN et

1 ® -9
‘ o 1 %

dom f = {0, 1}

dom f = {0, 1, 3, 4

ran f =[1, 3} ran f={1, 2}

Z. Determine the domain and range of the following functions,

e
9

2 Ay b} YA

. . 0 x o %
g i x
dom f =[1, 4] dom f =R dom f =R
— —_—
ran f =[1, 3] ran f =R ran f =R,
— _—
4 e AY ) Jr«y
f
L f

dom f = R dom f =R dom f = [1, 6]
Lgomy=w )

ran f = J-x, 3]

© Guérin, editeur [tée
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d) Ay R, € Ay R, O 4y R,
1N }
Qy::.i — T g

No No Yes
% Consider the function represented on the right. Ay
z} Determine.
1. f2) = SR (o P S
3. f(0) = 1 4 f)=_ 2 \ 1 /\
s fy=___ 0 6 fih=__° w//\\/ >
X
k) What are the antecedents of \,
1. 2. -2 and 7 2. 0. -1; 1; 4; 6.5 and 8
3. 1. 0, 6 and 8.5 4.3 None

A projectile is launched from a height of 24 m gignt |
above the ground. The graph on the right (m)
represents the height h (in metres) as a function of
time t (in seconds) since it was launched.

~ [A\CTIVITY Z Domain and range

21 1. After how many seconds does the i
projectile hit the ground? _12 seconds i
2. Over what interval does the variable t .
take its values in this situation?_[0. 12] . ;
This interval is called the:domain of function f. 0 }ﬁn?e
. . . . (s)
51 1. What is the maximum height reached by
the projectile? 32m
2. 'What is the minimum height reached by the projectile? 0m
3. Over what interval does the variable h take its values in this situation? Over the interval [0, 32]

This interval is called the range of function f.

6
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DOMAIN AND RANGE

The . of a function fis the subset of the elements of the
source set which have an image by f. The domain of a function f
is denoted o 1.

In the mapping diagram on the right, dom f={-1,0, 1, 2}.

The ranz0 of a function f is the subset of the elements of the
target set which are images by f. The range of a function f is
denoted ran /.

In the mapping diagram on the right, ran f = {0, 1, 4}.

© Guérin, éditeur ltée

Determine the domain and range of the following functions.

/”\ PY
1 ¢ @
~ 0] 1 e
dom f = {0, 1} dom f=1{0, 1, 3, 4)

ran f={1, 3} ran f ={1, 2}

Determine the domain and range of the following functions.

Ay b YA YA
f
f
/ /] il
1+ } > -
. . 0 x 0 x
0 1' x
dom f =[1, 4] dom f =R dom f=R
ran f =[1, 3] ran f =R ran f =R
AY \ui" LY
f
1+ 14 T4
AV N . . [,
0 /1 \ x 1\ x o] 5 J =
dom f=R dom f =R dom f =[1, 6]
ran f = J-«, 3] ran f = [-1, +=[ ran f = [-1, 3]

1.1 Properties of functions




No No

s

% . Consider the function represented on the right.

2} Determine.

1. 2) = 1 2. f(6) = -1
3. f(0) = -1 4. f(-2)=_2
5. f(1) = 0 6 fa)y=__ 0

o

Y 'What are the antecedents of
1. 2. -2 and 7 2. 0. -1;1;4; 6.5and 8

3. 1. 0, 6 and 8.5 4. 3. None

. N\@TIVITY Z Domain and range

A projectile is launched from a height of 24 m yeignt 4
above the ground. The graph on the right (m)
represents the height h (in metres) as a function of
time t (in seconds) since it was launched.

2} 1. After how many seconds does the
projectile hit the ground? _12 seconds

2. Over what interval does the variable t .
take its values in this situation? [0, 12] .

This interval is called the:domain of function f. 0

5} 1. Whatis the maximum height reached by
the projectile?

32 m

> What is the minimum height reached by the projectile?

This interval is called the range of function f.

6 Chapter 1 Functions
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g DOMAIN AND RANGE
¢ The domain of a function fis the subset of the elements of the ;
source set Wthh have an image by f. The domain of a function f A P B

is denoted ¢

In the mapping diagram on the right, dom f= {-1,0, 1, 2}.

The range of a function f is the subset of the elements of the
target set Wthh are images by f. The range of a function f is
denoted ran /.

W

In the mapping diagram on the right, ran f = {0, 1, 4}.

\\'Z

£.. Determine the domain and range of the following functions.
a) A f B b3 Ay f
R *
1¢ [ T
‘ ol e
dom f =10, 1} dom f=1{0,1, 3, 4}
ran f ={1, 3} ran f={1, 2}

= . Determine the domain and range of the following functions.

©G

al vy ) YA <) Yoo
f
/ /1 1
} T Il k.
; > o 1 x of 1 x
0 . x
dom f =][1, 4] dom f =R dom f=R
ran f =[1, 3] ran f =R ran f =R,
d} LY e A fl AY
f
14 A 14
AR VAN N\ | [,
o /1 \ z AV TN >
dom f =R dom f =R dom f =[1, 6]
ran f = J-x, 3] ran f = [-1, +x[ ran f =[-1, 3]

yuérin, éditeur ltée
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NETIVITY 3 Initial value and zero of a function

has the rule y = 120 — 10x.

1. The imitial value of a function is the value of y when x = 0.

Calculate and interpret the initial value of the function f.

$120. The initial value represents the initial amount of money

Chloe takes $10 out of her piggy bank each week. The function f,
represented on the right, gives the amounty (in dollars) left in her
piggy bank as a function of the number x of weeks. This function

Amount 4

(8

in her piggy bank (t = 0).

X

2. The zero(s) of a function is (are) the value(s) of x for which

y = 0. Calculate and interpret the zero of the function f.

120 - 10x = 0 = x = 12. After 12 weeks, the piggy bank is empty.

Nt
Number of
weeks

¢ The initi
To determine the initial value, we calculate f(0).

kS

The zero(s) of a function y = f(x) is (are) the value(s) of x
wheny = 0.

To determine the zero(s), we solve the equation f(x) = 0.

Ex.: The fonction f(x) = 60 — 0.12x gives the quantity f(x)
of gas (in [) remaining in the tank as a function of the
distance x traveled (in km) by a car.

1. Initial value of f: f(0) = 60.
The tank initially contains 60 L.
2. Zero of f:
60 — 0.12x = 0 < x = 500.
The tank is empty after 500 km.

INITIAL VALUE AND ZERO OF A FUNCTION

iue of a function y = f(x) is the value of y when x = 0.

of gas

10 4

oL

Quantity Ay L

®

> Distance
500 (k)

#. Determine the zero(s) and the initial value of the following functions.

4] Z

Ay

1ot

w; y y -
1 1
of §  x /o x
Zero: 3 Zero: -2

NIZEE

Zeros: -1 and 1

/7] i \i

Zeros: -1 and 3

Initial value: 2 Initial value: 3

Initial value: ~1

Initial value: 2

8 Chapter 1 Functions
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£ . Determine the interval for which the functions below are
1. positive. 2. negative.

3,

I
%
i

R

Ay / N
\ f
f

T /
1

wY

0

f = 0 over ]-=, 2] f = 0 over J-=, -1] f= 0overR
f= 0 over 12, +>=[ f = 0 over [-1, +=[ f <= 0 never

R —————

\ AR SO b =

1—\ 1T J 1'\ /
TN * a/{ % 7 IERNAE
f

f= 0 over ]->, 1ju [3, +=[ f= 0 over[l, +oef f= 0 over [-3, 1Ju [3, +=[
f= 0over[l, 3] f= 0over]-=, 1] f = 0 over ]-~, -31u [1, 3]

g

[‘—&@‘TJ“DKV]U‘WT\Y S Rate of change of a function

A ball is thrown from a 5 m high balcony. The function f, which gives Height A
the height v (in m) of the ball as a function of elapsed time x (in s) (m) 1
since it was thrown, is represented by the graph on the right, and by
the table of values below.

L x9 | O 1 2 1 3 4 5 A
i y m) 5 8 9 8 5 0 |
The rate of change of a function fbetween two points A and B is equal 14

to the ratio: Vari.at?on of y-coordi.nates between A and B '
Variation of x-coordinates between Aand B

Calculate and interpret the rate change between:

2t Aand C 2 m/s. The average velocity of the ball petween 0 and 2 s is 2 m/s. ’

Aand E. 0 m/s. The average velocity of the ball between 0 and 4 s is 0 m/s.

Aand E —1 m/s. The average velocity of the ball between 0 and 5 s is -1 m/s.
S ms

U

10 Chapter 1 Functions © Gueérin, éditeur ltée




RATE OF CHANGE OF A FUNCTION

The rate of change of a function f between two distinct points A and Bon J
its graph is given by:

Vg

Variation of y-coordinates between A and B _ Ay
te of change between A and B = =8
Ra & Variation of x-coordinates between A and B~ Ax !

In other words,

Rate of change between A and B=28"%Ys 1 /0 Alxy,y,) and B(xg, yp).

Xp Xy

Ex.: - Consider the points A(1, 1), B(3,5), C(5, 2) and D(7, 2) on the
graph of the function on the right. The rate of change between

YA
. 5-1_14
— A and B is: T35 4
As variable x increases by 2 units, variable y increases by 4
units. The rate of change is therefore positive. 1
.. 2~-5 3
- S —— 0
BandC1s.5“3 5 - 7
As variable x increases by 2 units, variable y decreases by 3 units. The rate of change is
therefore nevative,
_ is: 272_0_
Cand D is: —==3 :

As variable x increases by 2 units, variable y remains constant. The rate of change is
therefore zoro.

In each of the following cases, calculate the rate of change between A and B.

A A A

T-—i——————-——» -—0——-—-{—-—--—-—> T ST
1 X 1 X 1 X 1 x
0 2 -1 3
- Consider the linear function f with the rule flx) = 2x + 1. x =2 -1 0
+ Complete the table of values on the right. y -3 -1 1 3

Calculate the rate of change of the function when x varies from
1. -2to-1.2 2.-2t00._2 3. 2tol._2 4 2t2 2

Is the rate of change between any two points constant? _ Yes

© Gueérin, éditeur ltée 1.1 Properties of functions 1"




% 2. Consider the quadratic function f with the rule f{x) = x2.

.

a} Complete the table of values on the right.

&3 Calculate the rate of change of the function when x varies from
1. 2to-1.-3 2. 2t00._-2 3. 2tol._-1 4, -2t02._. 0

< Is the rate of change between any two points constant? _ No

F

x -2 -] 1
‘y§4 1 1

" %. In each of the following situations, calculate and interpret the rate of change.

a2} The quantity of gas remaining in the tank of a car is 48 litres after traveling 100 km and 42

litres after traveling 150 km.

Rate of change: ~0.12 I/km. The gas consumption is 0.12 litres per km.

B} After 2 hours of traveling by train, the distance traveled is 240 km, and after traveling 2.5

hours, the distance is 300 km.

Rate of change: 120 km/h. The train’s average velocity is 120 km/h.

¢j The daily salary of salesman is $90 when he sells 6 items and $120 when he sells 8 items.

Rate of change: 15 $/item. The commission is $15 per item sold.

¢} The total cost of photocopying a 100-page document is $8, and $12.50 for a 250-page

document.

Rate of change: 0.03 $/page. The cost is $0.03 per page.

ZE\.@WWB‘?}‘W@ Variation of a function

The graph on the right illustrates, hour by hour, the value of a
share for the Kandev Company traded on the Toronto stock
exchange.

5
o) |

a) Does the value of the share increase or decrease between
the 10th and 11th hour? _It increases.

2] What can be said about the value of the share between the
12th and 13th hour?

It remains constant.

¢} Does the value of the share increase or decrease between
the 13th and 14th hour? _It decreases.

Value Ay
{8

Indicate over what interval (or union of intervals)

1. the value of the share increases. [10, 12}
2. the value of the share decreases. [13, 14] U [15, 16]
3. the value of the share is constant. [12, 13] U [14, 15]

e

i Calculate and interpret the function’s rate of change
1. between the 10th and 12th hour  0-20 $/h. On average, the share increases $0.20 per hour.

2. between the 11th and 15th hour, _0 $/h. On average, the share did not vary.

3. between the 12th and 16th hour -0.125 $/h. On average, the share loses $0.125 per hour.

12 Chapter 1 Functions
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remains constant.
increases or remains constant.
decreases or remains constant.

fis constant over [2, 4].

fis decreasing over (2, 6].

Ex.: Consider the function f represented on the right.

f1is strictly increasing, f 7 over [-1, 2] U [6, +os].
fis strictly decreasing, f ™ over [4, 6].
fis increasing over [-1, 4] U [6, +o].

VARIATION OF A FUNCTION

A function fis <ot over an interval if, when x increases over that interval, the image f(x)

A function fis icreas i over an interval if, when x increases over that interval, the image f(x)

A function fis <ot over an interval if, when x increases over that interval, the image f(x)

VA

=Y

AV f

Lom)
=Y

f is decreasing over ]-=, 1].

Ay
14

0/'//\ e
/N

Give the increasing and decreasing intervals of the following functions.

g is increasing over J-«, 2].

f is increasing over [1, +x[.

h is increasing over R.

g is decreasing over [2, +=].

f is never'increasing.

h is never decreasing.

y Ay
*—0
h
&+
1 o0 & /1\ /\
¢ - \; -
[ ]

g is increasing over R.

h is increasing over [-2, -1] U [1, 3].

f is decreasing over [-1, +].

g is never decreasing.

h is decreasing over [-1, 1] U [3, 4].

- Raphaelle has taken a bath. The graph on the right “?0"”;‘9 A vt
illustrates the variation of the volume of water in the ° W(?)er

bath from the moment she turned on the faucet.

Indicate and interpret the interval where the

function V is strictly increasing.

[0, 6]. From O to 6 minutes, Raphaelle is filling her bath. 0T L ¢
o 0 T T T LI T LI 13 >
Indicate and interpret the interval where the 2 Elap(sﬁ?ii)tlme
function V is constant.

[6, 14]. It is over this interval of time, lasting 8 minutes, that Raphaelle bathed.
1.1 Properties of functions 13
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¢} Indicate and interpret the interval of time where the function V is strictly decreasing.
[14, 18]. It is over this interval of time, lasting 4 minutes, that Raphaelle emptied her bath.

#} Calculate and interpret the function’s rate of change
1. between 0 min and 6 min. 10 I/min. The volume of water increases by 10 litres per minute.
2. between 6 min and 14 min.

3. between 14 min and 18 min.

0 I/min. The volume of water remained constant.

7/ Extrema of a function
The graph on the right illustrates the flight of a kite as  Altitude ~ JA(t)
a function of the elapsed time since the kite’s release. (metres) 35+
a) Determine and interpret the domain of the function. 0T
dom A = [0, 10]. The kite was in the air for 10 minutes. BT
20+
154
Determine at what instant the kite reaches its 10+
maximum  altitude. What is this maximum 5
) : t
altitude? B . S S B o e e
It reaches a maximum altitude of 30 m after 5 minutes. 1 2 3 456 71 8 910 ;ﬁme)
min

¢} What is the kite’s minimum altitude? At what time(s) is it reached?
The minimum altitude is 0 m at the start (0 min) and at its return 10 minutes later.

MAXIMUM AND MINIMUM OF A FUNCTION

+ The absolute muximum (absolute minimum] of a function is Vertices
the greatest image (lowest image) when it exists.
Ex.: — The absolute maximum of fis 7 and is reached when
x = 0.
We write: max f = 7.
_ The absolute minimum of fis 1 and is reached when
x = 8.
We write: min f = 1.
_ The function fis increasing before reaching the vertex ettt —t—t——
(1,5), then decreasing. The y-coordinate of this vertex, 0] 1 2 3 4 5 6 78
5, is therefore a relativ i for f. ‘
_ The function f is decreasing before reaching the vertex (3, 3), then increasing. The
y-coordinate of this vertex, 3, is therefore a relative minimum for f.

# The ¢

. of a function are any values that are either a maximum or a minimum.

14 Chapter 1 Functions © Guérin, éditeur ltée
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Determine, when they exist, the maximum and minimum of the following functions.

a} Ay b} A g #\ ‘ /f
RNE 7] '1 \x B
min f = -1 max f =3 min f = -2
d) fyi e} vA f)
. f
Nt o T %
No extrema max f =1, min f = 1 max f =2, min f = -2
T 7. Given the function on the right. Ay
2} Determine f
1. dom f. 3. 31 2. ranf. _ [-2. 3] 1+ /
) For what value of x does the function reach its absolute ¢ ) 1' >
maximum? What is this absolute maximum? \/
The absolute maximum of f is 3 when x = -2,

¢} For what value of x does the function reach its absolute minimum? What is this absolute
minimum? The absolute minimum of fis -2 when x = 1.

*- The graph on the right illustrates the profit P(x) (in $)  ppy
generated from selling x video cameras in one week. This
company cannot produce more than 80 cameras per week.

Y

&

a} Over what interval did the profit vary?
-4000, 8000} o

&) For how many video cameras sold is the profit zero? 0 y \_

=Y

For 20, 40 or 60 cameras sold.

¢} Over what interval(s) is the profit

z

d} Over what interval is the profit decreasing?
[30, 50}

© Guérin, éditeur ltée 1.1 Properties of functions 15




% ©. Determine, when they exist, the maximum and minimum of the following functions.

o ! ’JA[\ /f
1 1 0 i
HRNE 7],\}

min f =~1 max f=3 min f=-2
=) fyi e} v A f)
, f
i > ; >
No extrema max f=1, min f=1 max f =2, min f =-2

sl
sl

- Given the function on the right.

%
. a; Determine f
1. dom f. [-3 31 2. ranf _[% 31 1+ /
o1 For what value of x does the function reach its absolute ¢ N % >
- maximum? What is this absolute maximum? \/
ot The absolute maximum of f is 3 when x = -2,
o ¢} For what value of x does the function reach its absolute minimum? What is this absolute
e minimum? The absolute minimum of f is -2 when x = 1.
- T 2. The graph on the right illustrates the profit P(x) (in $) Plx) A
o generated from selling x video cameras in one week. This
. company cannot produce more than 80 cameras per week.
. a1 Over what interval did the profit vary?

[-4000, 8000]

b3 For how many video cameras sold is the profit zero? 0l 1 \_/ x
For 20, 40 or 60 cameras sold.

¢j Over what interval(s) is the profit
1. positive? [20, 40] U [60, 80] 2. negative? [0, 201U [40, 60]

oy
st

Over what interval is the profit decreasing?
[30, 50]

O

(IR

g L g p & gl | . |
¢ [ A | ] o i % - 3 5 W o o
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Inverse of a function

MNeTryiTy 7 Perimeter of a square

Let ¢ represent the side of a square and P represent its perimeter.

%
o

)

16

1.

What is the rule of the function f that associates, to the

square’s side ¢, its perimeter? P=4c

Complete the table of values below and represent the
function f in the Cartesian plane ®.

s s
z

isidec | O 1 2 3
\ P 0 4 8 12

i

What is the rule of the inverse f-1 that associates, to the
square’s perimeter P, its side ¢?
=P
K S ——
Complete the table of values below and represent the
function f~! in the Cartesian plane @.

. Perimeter P 0 4 8 12
Sidec | O 1 2 | 3
g;y;, . i

Explain why the inverse f -1 is a function.
he curve at, at most, one point.

Perimeter 4\ i @

P

1 Side ¢

Sidec A @

P

Any vertical line intersects t

Reproduce the two graphs in the same Cartesian plane ®
where the axes are not labeled.

Consider the reflection about the bisector of the 1st
quadrant.

Verify that the image of the graph representing function
f by this reflection is the graph representing the function
f-1. We therefore verify the property:

“The Cartesian graph of a function and its inverse are
symmetrical about the bisector of the 1st quadrant”.

Chapter 1 Functions
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INETIVITY 72 Area of a square

Let ¢ represent the side of a square and A represent its area.

2} 1. What is the rule of the function f that associates, to the square’s
side ¢, its area? A=c?

2. Complete the table of values below and represent the function f
in the Cartesian plane @.

Side ¢ 0 05, 1 |15 e
i ~ ide ¢
AreaR 0 0.25 1 2.25 4
b} 1. What is the rule of the inverse f~! that associates, to the square’s Side ¢ A ®
area A, its side length ¢?
c=+4A
2. Complete the table of values below and represent the function £
f~!in the Cartesian plane ®@. 1+
Meah | 0 025 1 | 225 4 o Area A
Side ¢ o 0.5 1 1.5 @
3. Explain why the inverse f~! is a function. \
Any vertical line intersects the curve at, at most, one point. y=x
f—1
2} 1. Reproduce the two graphs in the same Cartesian plane ® where
the axes are not labeled.
2. Verify that the graphs of f and f~! are symmetrical about the g
bisector of the 1st quadrant.
ACTIVITY 33 Function whose inverse is not a function
2} Consider the sets A and B on the right, and the function fof A toward f
B with the rule f(x) = x2. - >
1. Use a mapping diagram to represent function f. P
2. Deduce the mapping diagram of the inverse f~!. "§
3. Explain why f~! is not a function. S A\
4 is in relation with two elements, ~2 and 2, by f-1. Therefore, f-! A ~— B
is not a function. f
=} Consider the table of values on the right of a
. x @ -2 -1 0 1
function f. N
1. Deduce a table of values for f-!. fix) 2 1 0 1 2
2. Explain why f-! is not a function. fwx 2 1 0 1
1 is in relation with two elements: -1 and 1. %’”’“"‘j;”
x| -2 -1 1

© Guérin, éditeur ltée 1.2 Inverse of a function 17




J&@IUQJUTY 2 Area of a square

Let ¢ represent the side of a square and A represent its area. Area A ®
A
=1 1. What is the rule of the function f that associates, to the square’s f
i 2

side ¢, its area? A=c

2. Complete the table of values below and represent the function f
in the Cartesian plane ®.

Side ¢ 0 0.5 1 1.5 2 o Side ¢
Area A 0 0.25 1 2.25 4
. . _ . ,  Side cA
1. What is the rule of the inverse f~! that associates, to the square’s ®
area A, its side length ¢?
c=+A

2. Complete the table of values below and represent the function
{1 in the Cartesian plane @.

Area R 0 0.25 1 2.25
Side ¢ 0 0.5 1 1.5

3. Explain why the inverse f~! is a function.
Any vertical line intersects the curve at, at most, one point.

1. Reproduce the two graphs in the same Cartesian plane @ where
the axes are not labeled.

2. Verify that the graphs of f and f~! are symmetrical about the
bisector of the 1st quadrant.

A\EFIVITY 3 Function whose inverse is not a function

Consider the sets A and B on the right, and the function f of A toward f
B with the rule f(x) = x?. - >
1. Use a mapping diagram to represent function f. =
2. Deduce the mapping diagram of the inverse f~1. 4§
3. Explain why f~! is not a function. " NP
4 is in relation with two elements, -2 and 2, by f-1. Therefore, f~! A \—4—’ B
is not a function. f
=1 Consider the table of values on the right of a
function f. 2 2 -1 0 ! 2
1. Deduce a table of values for f-1. fix) 2 1 0 1 2
2. Explain why ! is not a function. X 2 1 0 1 2
1 is in relation with two elements: -1 and 1.
fx) -2 -1 0 1 2

© Guérin, éditeur ltée 1.2 Inverse of a function 17




oy

z

¢} The function fon the right has the rule Jx) = 2,

1. Deduce, by symmetry about the bisector
graph of the inverse L

2. Explain why the inverse f~Vis not a function.
There

is a vertical line that intersects the graph of f-1

of the 1st quadrant, the

in 2 points;
3. True or false?

The inverse of

fisnot a function whep a horiz
graph of fin m

ontal line can be drawn to intersect the
ore than one point. True

INVERSE OF A FUNCTION

£
H

g fisnot a function.
| dom f= ran f={, 0,1,2)
ran f= dom f-1 — {0, 1, 4}

i
H

Ww%&mwwm»wmAM%xwww‘wmwg

* For any function f, we have:

ettty

@‘«WMWMWMMM/,WNW“M s

| domf:ranf‘l ! and | ran f= do
The Cartesjan graphs of a fy

nction and its inyerge are sy

%

s

s,

mimetrical about the line V=x.

fVis a function,

fisnota function.
The inverse of a function

fisnot a functio
the graph of fin more than one point.

n when g horizons

‘¢ can be drawn to interse

Ct
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% _ Consider the mapping diagram of a function f.
: . f
Deduce the mapping diagram of /1. A~ B
Explain why f~! is a function. -2 -8
From each element of the source set B, there is at most one arrow M; o 61
leaving it. 1 s ]
o 2 8 10
Determine 3. .
]. dom f {"'27 "Iy Ov 1’ 21} Z‘ ran f {"8,"1’ 0, 1, 8} \f&"//
3. dom fvl. {—8".1’ 0,1, 8} 4. ran f”l' {-2,-1, 0, 1, 2}
¢} Verify that
1. dom f=ran f~'. 2. ran f=dom f-1.
Indicate which of the following functions have an inverse that is also a function.
A L8 b} v p
-2 0
-1 > -3
0 > 7—4 >
X
1
No Yes
G oh={(2,4),(-1,-2),(0,0), (1,2, 24} &) 3k /i
Yes :x No
For each of the following functions,
1. deduce the graph of the inverse.
2. indicate if the inverse is a function.
1 14
o 4 * o] >
Yes No No
: v A v vA :
——
—O
o , “x of x of 4 x
No Yes No

© Guérin, éditeur ltée 1.2 Inverse of a function
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£, A salesman in a store receives a weekly base salary of $250 and a commission of $10 per item
sold during that week.

If we let a represent the number of items sold during the week and s represent the total weekly
salary, determine the rule of

2} the function f which gives the total salary s as a function of the number of items sold a.
s =250 + 10a

i) the function f! which gives the number of items sold a as a function of the total salary s.
s~ 250
10

a =

E. A capital of $1000 is invested on January 1st, 2008 at an annual interest rate of 10%. Find the
rule which associates

a} ‘a given number of elapsed years ¢ since the beginning, to the accumulated capital C.
C =1000 + 100t

b} a given accumulated capital C, to the number of elapsed years t. __t = 0.01C - 10

&. A car’s gas tank initially contains 60 litres of gas. This car consumes on average 12 litres/100 km.
Find the rule of the function which associates,

2} a given distance traveled d (in km), to the quantity g of gas remaining in the tank.
q=-0.12d + 60

b} a given quantity g of gas remaining in the tank, to the distance traveled 4 (in km).

d=—275q+500

s

. Consider a circle with radius r and area A. What is the rule of the function which gives

2} the area A as a function of the radius v?_A = r?

=JA
&) the radius 7 as a function of the area A? _ "~ J—:

©. Consider a cylinder with a radius 7 and a height of 10 cm. What is the rule of the function which
gives

z; the volume V as a function of the radius 2 V= 10xr?

. . . r= J—t-
5} the radius 7 as a function of the volume V? 10~
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Periodic functions

A\eriyiTy 11 Aswing's movement
Initially (t = 0), the seat of a swing is in position A. It takes 8 seconds to go back
and forth 5 times.

Does the seat periodically follow the same trajectory? __Yes
If yes, each back-and-forth is called a cvcle.

Trajectory

" The time P required to reach point A again for the first time, or the duration
* of one cycle, is called the movement’s perlod Determme the movement s penod P.
P=-16s Five pems ,

Complete the table below that gnes,accmdmg to the elapsed timé't (1n secdnds) since the
beginning, the position P(t) (A, O or B) on the trajectory.

t 0 0.4 0.8 1.2 1.6 2 2.4 2.8 3.2 4.8 6.4 8
Plz) A 0 B o A 0 B 0 A A A A

Verify that for each value of t (0 < t < 8), we have: P(t) = P(¢ + P) where P is the period of the
movement.
Varied answers.

The frequency of the movement is the number of cycles per unit of time. Since we observe
5 cycles in 8 seconds, calculate the frequencv F, which is the number of cycles per second.

F = § = 0.625 cycles/sec.

The trajectory of the swing's seat is represented by the arc AB in

y
the Cartesian plane on the right. The points A, O and B have the 1
x-coordinates 1, 0 and -1 respectively.
1. Over what interval is the x-coordinate of a point P(¢) on this
trajectory? _—l=x=1 Be. | Pltlo A
2. Complete the following table which gives, according to the 0 >

elapsed time t since the start, the x-coordinate of a point P(1) o0 ts)

of the trajectory.

t 0 0.4 0.8 1.2 1.6 2 2.4 2.8 3.2 4.8 6.4
x 1 0 -1 0 1 0 -1 0 1 1 1 1

[o.¢]

3. We have represented 2 cycles of the function fwhich gives the x-coordinate of the point P(t)
of the trajectory as a function of the elapsed time t since the start. Draw 3 other cycles.

AN AN N A

Isteycle 2nd cycle

© Guérin, éditeur ltée 1.3 Periodic functions 21



NIy °) Movement of a mobile on a square trajectory

The square trajectory of a mobile is represented in the Cartesian plane 1}”" B \L -

on the right. Initially (r= 0), the mobile is located at vertex A and travels Pl -
in a positive direction (counter-clockwise) at a constant speed, making it A st
possible to go from one vertex to another in one second. c 0 T > -
27 Complete the table of values on the right which gives the position St?rgmg L
P(t) of the mobile, and the Cartesian coordinates (x, y) of its p pom o

position, as a function of elapsed time t (in seconds) since the start. S — »

. g . 1 i t Pl)  Plx, N

1+ The mobile’s movement is periodic. Each complete turn of the mobile £ it e
is a cycle. Determine the period P of the movement, or in other words, 0 A (L0) -

the duration of one cycle. _P=4s 1 B (0. 1) o

Determine the following positions reached by the mobile. 2 Cc (-1, 0)‘ o

1. P(12).A 2. P(18) _C 3. P(25)_B__ 4 P(99). D 3 D (0,-1) -

&1 Consider the function which gives the x-coordinate of the mobile’s 4 A (1 0) o
position x = f(t) as a function of each instant t. : 5 To 1 ~

1. Over what interval is the x-coordinate of any point on the trajectory? | -

]l s x= 6 C (-1, 0) [

2. Complete the following table of values for the function x = f(t). ;

‘ 0 1 2 3 4 5 6 7 8 -

x=fn 1 0 -1 0 1 0 -1 0 1 .

3. Verify that, for all values of t, f(t) = f(t + P) where P is the period of the movement. <

o Varied answers -

4. /One cycle of the function fis represented below. Draw 2 other cycles. ~

-

od | .
1 . -
A : : : —t—> c

0 1.2 3 4 \/ \/ ! _

L -

» | -

. y —

istcycle e

¢) Consider the function g which gives the y-coordinate of the mobile’s position y = g(1) as a ~
function of time t. e
1 Over what interval is the y-coordinate of any point on the trajectory? _ 1=V = 1 ﬁ,
2. Complete the following table of values for the function y = g(t). =
t 0 1 2 3 4 5 6 7 C

y—glth 0 1 0 -1 0 1 0 -1 0 -

3. Verify that, for all values of t, g(t) = g(t + P) where P is the period of the movement. -
Varied answers -
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4 One cycle of the function g is represented below. Draw 2 other cycles.

st cycle

PERIODIC FUNCTIONS

¢ if there exists a real number a such that for every x of the

# A function fis considered per
domain of f, we have:

flx + a) = flx)
The smallest value of a for which f(x + a) = f(x) is called the p«

One cvcie of a periodic function is the smallest portion of the graph that, by repetition, forms
the curve representing the function. The distance between the extremities of one cycle is
equal to the period P of the function.

YA Cycle

/\/\/

Perlod Pernod Penod

¢! (noted P) of the function.

A

P:xz—x1:x3—x2::x4—x3:

, noted F is the reciprocal of the

1
F=g

In a situation where the variable x represents the tlme the period represents the <
ane cvele and the frequency represents the num! cycles per unit of time.

| Indicate if the following functions are periodic. If yes, indicate the period P of the function.

YA <} y

i~ WAN — e
\V

=
-}
2_
<
RY
%;
R
RY

Yes , P =3 ~ No No
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i y) e} YA YA

LA NNAR A
* VAR LAY

P
X

2 ¥

Yes, P = 2 Yes, P = 4« No

- One cycle of a periodic function f is drawn.

2 Determine the period P and the vA

_“frequency F of this function.
AN SEANSVANEN
) Complete the graph of the function \ / N/ \/ \/ '
when x € [-3, 13].

2} Determine
1. ranf [2. 2] 2. min f. -2 3. maxf._ 2
21 Determine
1.f(15). @ 2.f25)._0  3.f42)._2 4. f32)._2

=3 What are the zeros of f over the interval [0,10]?___1. 3,5, 7 and 9

i+ For what values of x over the interval [0, 10], does the function f reach its
1. minimum?__0.4. 8 2. maximum?___ 2,6, 10

&} When x varies from 0 to 10, find the intervals where the function f is

1. increasing. [0, 21 [4, 6] and [8, 10] 2. decreasing. [2, 4] and [6, 8]
The square trajectory of a mobile is represented in the Cartesian plane onthe ~ ¥4 y\+
right. Initially (¢t = 0), the mobile is located at vertex A and travels in a 1 B
positive direction (counter-clockwise) at a constant speed, making it possible ¢ Plo)
to return to point A in 2 seconds. A 3
g e . . . 1 x
Let P(t) represent the mobile’s position at each instant t. Consider the function

fwhich gives the x-coordinate of P(1) as a function of each instant .

e , p-2.F-1
23 Determine the period and frequency of f. 2
&) Complete the table of values for function f.
‘ 0 05, 1 15 2 25, 3 35 4

" Represent 2 cycles of function f in the Cartesian plane.

X A
1

A 4

—
[a*]
[
o
-
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Transformations of the graph

MA@y 1 impact of a change in scale on a figure

A ve ;¢ is a transformation of the plane such that (x, y) — (x, ky).
1. Draw the image of the square on the right according to the vertical L\
scale change (x, y) — (x, 3y) and indicate whether you observe a
stretch or a reduction. _A stretch ,
0 1 x
2. Draw the image of the square on the right according to the vertical vA
scale change (x, y) — (x y} and indicate whether you observe a
stretch or a reduction. A ed"“"’" 1 =
o, %

¢ is a transformation of the plane such that (x, y) — (kx, v).

1. Draw thc image of the square on the right according to the vA
horizontal scale change (x, y) — (2x, y) and indicate whether you
observe a stretch or a reduction. _A stretch :
o[, %
2. Draw the image of the square on the right according to the YA
horizontal scale change (x, y) — 1%9(, % } and indicate whether you
observe a stretch or a reduction. _A reduction 1
o[, %
ACTIVITY 72 Impact of a reflection
YA

1. Draw the square on the right by the reflection (x,v) — (x, - y).
2. What do you notice? The square is reflected about the x-axis.

C

1. Draw the square on the right by the reflection (x, v) — (~x, y). YA
2. What do vou notice? The square is reflected about the y-axis.

=Y

© Gueérin, éditeur ltée 1.4 Transformations of the graph
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Transformations of the graph

AeirryrTy ) Impact of a change in scale on a figure

E;; A v s a transformation of the plane such that (x, ) — (x, ky).
E B 1 Draw the image of the square on the right according to the vertical Y4
I - scale change (x, y) — (x, 3y) and indicate whether you observe a B
I - stretch or a reduction, _Astretch S .
‘: 5 Draw the image of the square on the right according to the vertical 7
‘: scale change (x, y) — [9@ % y; and indicate whether you observe a
E: stretch or a reduction, _Areduction 1
. 0 x
Ew : .. is a transformation of the plane such that (x,y) — (kx,v).
Ei’i 1 Draw the image of the square on the right according to the ¥ A
e horizontal scale change (x, y) — (2%, ¥) and indicate whether you
: ) observe a stretch or a reduction. A stretch :
E e 0 1 §
E - > Draw the image of the square on the right according to the A
E -2 horizontal scale change (x,y) — HX y} and indicate whether you
B - observe a stretch or a reduction, _Areduction 1
=~ o x
|
- " :
. MN\erIyITy 2 impact of a reflection
| C 1. Draw the square on the right by the reflection (x ) — (x,-¥) A
i:; 2. What do you notice? The square is reflected “_@fﬁ’ffﬂff;‘ :
— R
‘ > oL .
- yA
& - 0 1 i
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I\@TIVITY 2 Impact of a translation on a figure

y11 is a transformation of the plane such that (x,y) — (x + h, ).

1. Draw the image of the square on the right according to the Ay
horizontal translation (x, y) — (x + 3, y) and indicate whether you
observe a shift to the right or to the left.

To the right 1 l.__l

o
=Y

2. Draw the image of the square on the right according to the Ay
horizontal translation (x, y) — (x — 2, y) and indicate whether you
observe a shift to the right or to the left.

To the left

l———-ll

=Y

0

b A vertical translation is a transformation of the plane such that (x,y) — (x,y + k).

1. Draw the image of the square on the right according to the vertical Ay D
translation (x, y) — (x, y + 3) and indicate whether you observe a
shift upward or downward.

Upward
4 O

o], e
2. Draw the image of the square on the right according to the vertical Ay
translation (x, y) — (x, y — 2) and indicate whether you observe a
shift upward or downward.
Downward
1 O

o
E_
=Y

# ositive and dow
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Draw the image of the figure
change.

according to the given transformation and indicate the resulting

(x,y) = (x+2,y) (x,y) = (x~ 2,y) (x,y) = (x,y+1)
YA YA YA
1+ 1+ 1/
i/ = . .
Translation of 2 units to Translation of 2 units to Translation of 1 unit
the right the left upward
9 ()= (x,2) (5, v) =[x 2] 1Y) e (2xy)
YA Yi YA
1+ 1+ 1+
; e i g 1' g
Vertical stretch Vertical reduction Horizontal stretch
1 ~
(xr 3;) = Ex’ y (X, y) > (X, ‘}7) (X, y) — <‘xr }7)
y YA v
1 -+ i

Horizontal reduction

Reflection about the

x-axis

© Guérin, éditeur ltée
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2  Identify the transformation that associates the graphs of fand g

"

o
>
]

-
et
<

L
>

S

YA 4 yA

f g

=Y

i b -
AT AR i

L xy -yt 2) (x,9)— (x,y=-2) (x, y) — (x, 3Y)
or (x,y) — (x-2,9) or (x,y) = (x+2,9) or (x,y) — PWL
d) vA e) vA q f) ALY SN/
. f
T+ 7 1+ _ N 4
1 x i 1 x : ¢
( H 5 A
(x, y) — Tﬂwmww A.x._. y) — (X - 3, v (x,y) = (=%, V)
ooy — (269 Torxy —(ny+2) or (x, y) — (%, =Y)
% _ The functions f and g are represented on the right and have vA
respectively the rule f(x) = x and g(x) = x — 3. ;
2} Find and describe two translations that map the graph of f p
onto g /
1 The horizontal translation: (x, y) — (x+3,v) T
2 The vertical translation: (x, y) — (%, v-3) m VR
b} Find and describe two translations that map the graph of g
onto f.
1 The horizontal translation: (x, y)—(x-3,v) \
2 The vertical translation: (x, v} — (x, v +3)
_ The functions f and g are represented on the right and have yh ¢
respectively the rule f(x) = x and g(x) = 2x. /

Find and describe two scale changes that map the graph of f
d|l
onto g.

1. MW.W..WN.HW_.@& stretch: (x, y) — (x, 2y) - m
The horizontal reduction: (x, y) — MWJ i

wY

2.

Find and describe two scales changes that map the graph of g
onto f.

1 The vertical reduction: (x, y) — T. WH

7. The horizontal stretch: (x, y) — (2x, y)
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Parameters of

a function

ATTIVITY 7 Role of parameters < and b

Consider the function with the rule y = af(x).

Let us analyze the graph of function for different values
of the parameter a. On the right, we have represented the
graph of the function y = f(x), called the basic tunction
when a = 1 and the functions v =2 flx)

when a takes the values 2 and 5 respectively.

1. Does a change in parameter a cause a horizontal or

vertical scale change?

2. Do you observe a stretch or a redu

when
1) a > 1. Stretch 2)

Vertical

and y = L fix)

a<l. Reduction

21 Consider the function with the rule v = f(bx).

Let us analyze the graph of function for different values of the
parameter b. On the right, we have represented the graph of
the function y = f(x), called the basic function when b=1and

the functions y = f(2x) and y = f(%x)

1. Does a change in parameter b cause a horizontal or vertical

scale change? _Horizontal

2. Do you observe a stretch or a reduc

when
1) b~ 1. Reduction Z)

tion of the graph

b<1. Stretch

ction of the graph

<
Nl;a..-

Consider the basic function v = flx)

We observe
— avertical stretch if g > 1.

ROLE OF PARAMETERS < AND b

and the parameter a.

Changing parameter a in the function v = a f(x) causes the veriical soale che

(x,¥) = (x, ay)

- avertical reduction if a < 1.

Basic function
y=x

© Guérin, éditeur ltée
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+ Changing parameter b in the function y = f(bx) causes the I«

mwagﬁ

We observe ‘
_ 4 horizontal stretch if b < 1. _ 4 horizontal reduction if b > 1.

) Basic function
= ) y=x

x
(x, y) — (2, y) o

AN\eTIVITY 72 Reflection ahout the axes

2} The functiony = x2 is represented on the right. Deduce the graph Ay y=x
of the function y = —x?.

&1 Given the graph of a functiony = f(x), explain how to deduce the e E,
graph of y = —f(x). i . -
By reflecting the graph of y = f(x) about the x-axis. x -
-y = X -
¢} The function y = 2% is represented on the right. Deduce the Ay -
graph of the function y = 2% w
. y = 2 e ] 2*
41 Given the graph of a function y = f(x), explain how to deduce the .
graph of y = f(-x). P w
By reflecting the graph of y = f(x) about the y-axis. b ! |\§___ _ -
T T o o of 1 x
REFLECTION ABOUT THE AXES i
Given the graph of a functiony = f(x): -
— the graph of y = —f(x) is obtained by a reflection about the Ay o
X-axis. y=vEE & -
(x, y) — (x, _y)«« N -
_ the graph of y = f(~x) is obtained by a reflection about the ot % o -
y-axis. -
y =5V -
(x,y) = (=%¥) x -
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7. The graph of the function f(x) = x? is drawn on the right.

2l Complete the following table of values. f :
S e g 2T
P 8 -4 -2
-1 1 2 -1 . e
0 0 0 0 0
1 2 -1 4 /
2 4 8 -4 ~2 b

&1 From the table of values, graph the following functions.
P 1
1. g(x) = 2«2 2. h(x) = =2 3. i(x) = — 5
<} Explain how, from the graph of f, you would obtain
1. the graph ofg. Vertical stretch: (x, v) — {x, 2v)
2. the graph of h. Reflection about the x-axis: (x, y) — (x, ~y)
3. the graph of i, Reflection about the x-axis:(x, y) — (x, -y) followed by a vertical

reduction: (x, y) — (x, —%y)

. Consider the function f(x) = x?, the function g(x) = 4 f(x) and
the function h(x) = f(2x) represented on the right.

2} Verify that g and h have the same rule, which explains why
the functions g and h have the same graph.
g(x) =4 f(x) = 4x*  h(x) = f(2x) = (2x)? = 4x?

xY

7 Complete.
1. The graph of g is obtained from the graph of f by
a vertical stretch: (x, y) — (x, 4y).

2. The graph of h is obtained from the graph of fby

a horizontal reduction: (x, y} — .:’.;., v|.

© Guérin, éditeur ltée 1.5 Parameters of a function 31




- Evaluation 1

4. For each of the following relations, determine

1. the domain. 2. the range. 3. if it is a function or not.

al r= {(1,2), (2, 5), (3, 4), (1,3)} by s=1{(-2, 4),(-1,1), (0, 0), (1,1),(2,4))
| domr={1,2 3 | doms=(-2-1012
2. ranr=12,34.5) ~ 2. rans={0. L4
3, No IR SR _ 3, Yes I

<) Ay d} Ay

t,w’ ;,
1+ J"
(. e i) ; >
1. dom t = [0, +=[ 1. domu =[-2, 2]
7. rant =R 2 ran u = [0, 2]
30 N R A —
_ Consider the function f represented on the right. 4y
Determine

a0 1. domf ___ 3,51 2. ranf. 3.3
1. thezerosof f - -2,2qnd4 =+
2. the y-intercept. -3 - S ; ,

¢} The values of x for which the function fis "
1. positive. [3,-21U 2,4 2. negative. [-2, 2]V [4, 5]

4 The values of x for which the function fis
1. increasing. [0, 3] 2. decreasing. [-3, 0]V [3, 5]

¢} 1. the maximum of £.3 2. the minimum of f. =3

% . The study of a function consists of determining:

1° the domain and range of the function. 2° the zeros and y-intercept if they exist.
3° the sign of the function. 4° the increasing and decreasing intervals
50 the extrema of the function, if they exist.

Do a study of the following functions. v
1. domf=R;ranf=R

aR;j -

2. zero: -2; y-intercept: 1 1 fo

I
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53 1. dom f=R; ran f = J-=, 0]
2. zero: 0; y-intercept: 0

3. fis negative over R.

f is never strictly positive. gl

4. fis increasing over ]-x, 0].

f is decreasing over [0, +x[.

5. max f = 0; no minimum.

- A physical fitness centre charges $100 for an annual membership and $5 per visit. Find the
rule of

2} the function which gives the total cost ¢ spent during the year as a function of the
number v of visits. _¢ =5v + 100

the function which gives the number v of visits as a function of the total cost ¢ spent
during the year.
v=1%c-20

One cycle of the periodic function f is drawn.

DN

a} Determine the period P and the frequency F of this function.

A
)
AN

51 Complete the graph of f when x € [-7, 21].
¢} Determine
1. ranf 1. 2] 2. min f. -1 3. maxf 2

What are the zeros of f over the interval [-2, 12]?
-2,2,5,9 12

ot

e} For what values of x, over the interval [-7, 21], does the function freach its maximum?
~-7,0,7, 14 and 21

When x varies between 0 and 14, find the intervals over which the function fis
1. strictly increasing. [4. 71U (11, 14]

2. strictly decreasing. 0. 31V [7, 10]

3. constant. [3. 41010, 11]
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1. dom f=R;ran f=]-=,0]
2. zero: 0; v-intercept: 0

Ay

o n
oo

3." f is negative over R.

[ is never strictly positive.

4. f is increasing over J=x, 0].

fis decreasing over [0, +=[.

5. max f = 0; no minimum.

s

“*. A physical fitness centre charges $100 for an annual membership and $5 per visit. Find the
rule of

i

g

2) the function which gives the total cost ¢ spent during the year as a function of the

number v of visits. ¢ =5v + 100

the function which gives the number v of visits as a function of the total cost ¢ spent
during the year.
v= -_,Ij*c - 20

Z. One cycle of the periodic function fis drawn.

Y A

1

1
- . . P=7;F=-
a} Determine the period P and the frequency F of this function. 7

g

b} Complete the graph of fwhen x € [-7, 21].

21 Determine
1.ranf L2 2. min f. -1 3. maxf 2

<} What are the zeros of f over the interval [-2, 12]?
-2,2,5 9, 12

2} For what values of x, over the interval [-7, 21], does the function f reach its maximum?
-7,0,7, 14 and 21

£} When x varies between 0 and 14, find the intervals over which the function fis
1. strictly increasing. _ [4 71U [11, 14]

2. strictly decreasing. 0. 31V [7, 10]
[3,4Ju [10, 11]

3. constant.
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€. Draw the image of the figure according to the given transformation.

2l (x,y) — (% 2)

Ay
"--
} >-
i X

b () =[x )
Ay

14

w¥

¥ . ldentify the transformation which maps the graph of f onto the graph of g

a} Ay [f

“_..~

(x, v} — (x, -2y)

rY

b} Ay [f

14

(x, v) — (x, =y)

Y

34
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