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i « Cartesian graph
Given the Cartesian graph of a relation, this relation is a function if @1 vertical line intersects

the graph of this relation in 2t mos1 one point. |
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| The relation y = x is a function. | The relation x = y? is not a function. | |
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A B
No, since c is in relation with 2 elements:
0 and 2.
C f}t} U
"‘
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A B A B

No, since c is in relation with 3 elements:

Yes 1, 2 and 3.

/ 1‘9 Determine if the following relations are functions.

\\’L\}_’Q\é a) Ay R, b) Ay R, ) Ay R,
,' P . . -
\O r\/—\d e 4+ e - \-
O
o i °
e 1+ e 1+ 14+
—t 0 i —t—+—1 ‘; —i 0 ':I —t—+— ‘; —t 0 i —t %
No Yes Yes
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[D\@rIVITY %2 Domain and range

A projectile is launched from a height of 24 m above the Height}

(m)

ground. The graph on the right represents the height k (in
metres) as a function of time t (in seconds) since it was
launched.

a) 1. After how many seconds does the projectile hit

the ground? 12 s

2. Over what interval does the variable t take its

24 4

values in this situation? Co [
This interval is called the domain of function f.

b) 1. What is the maximum height reached by the projectile?

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

3. Over what interval does the variable h take its values in this situation?

This interval is called the range of function f.

(s)
22
o
Co,32 |

DOMAIN AND RANGE

¢ The domain of a function is the set of values taken by the independent variable.

e The image or range of a function is the set of values taken by the dependent variable.

|
of water—+— —

P ] [ LY

100- 4

Ex.: A tank contains 200 litres of water. During 5 hours, [/~ -
using a pump, water is added to the tank at a rate of 50 litres ?w
per hour. The function fassociates, to the time ¢ elapsed since -
the beginning, the quantity g of the water present in the .
dom f= [0, 5]. The independent variable 1 takes its values ]
in the interval [0, 5].

ima f= [200, 450]. The dependent variable g takes its o
values in the interval [200, 450]. b

#. Emilien takes a taxi to go to work, which is 8 kilometers
plus an additional amount of $0.75 per kilometer travelled.

associates, to the distance travelled in kilometers, the cost in
a) What is the domain of this function? [6,8. !

away from home. The driver charges a fixed amount of $4.50

The graph on the right represents the function f, which

$.

b) What is the range of this function?

C 4.50.10.5C 1
J
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£}, From the top of a hill 20 m high, a projectile is launched  Height \k
upwards. The graph on the right associates, to the time ¢ (m)
) in seconds, the height 4 of the projectile in meters.

a) Determine and interpret the domain of this function.

b) Determine and interpret the range of this function.

of . Time(s)

S. The stock of Hydrobec was just released on the market. A broker Value 4¥
observes the value of this stock for 6 months. The graph on the e
right associates, to the number of months since the stock was
released, the value of the stock.

a) What is the domain of this function?

1=

b) What is the range of this function? g

Ol 1 Number
of months

[A\ETIVITY 23 Initial value and zero of a function

Chloe takes $10 out of her piggy bank each week. The function f, Amount J
represented on the right, gives the amount y (in dollars) left in her 8} —
piggy bank as a function of the number x of weeks. This function has —
’ the ruley = 120 — 10x. -

1. The initial value of a function is the value of y when x = 0. S e
Calculate and interpret the initial value of the function f. -

0. The initicl Yalwe ce D\f&f\J‘S
J(\'\("’ m\’ha\ CNOULNY (\(-\ NONEU 1O \\QFD\% 20

2. The zero(s) of a function is (are) the value(s) 5% for which bc:\n g ! Number o
y = 0. Calculate and interpret the zero of the functionf. @, weeks

po-lox=0 = x=12. Allter 12 wee k$ The pilay bank
INITIAL VALUE AND ZERO OF A FUNCTION T's €emp Jii

» The initial value of a function y = f(x) is the value of y . -
when x = 0. %ﬂflw 17 Livitiat yatug ot s_|
To determine the initial value, we calculate f(0). ) o d i

® The zero(s) of a function y = f(x) is (are) the value(s) of x
when y = 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. of iy 500 Distance
1. Initial value of f: f(0) = 60. ‘ i

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

<

ro—

| Zero of f
104 : 4
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@. The graph on the right represents a function f which gives the profit 4 ;
profit p made by a company as a function of time (in months) L e ey
since its opening. o=
a) What is the zero of this function? What does it represent? CTTT

2 . Tt ceotSentS the numbero s

MONThS Sicte EPENING, foc tre p“\’c\l% tobe o

- ZEef0. |
b) What is the initial value of this function? What does it 4

represent?

AT I4s cpenino  the R (‘ec)\ﬂffs L3 =

]

: o ocs ot #éoeo.
7 . The graph on the right represents a function f which gives the Heignt /
height h reached by a diver (in metres) as a function of time  (m) 1

(in seconds). -

a) What are the zeros of this function? What do they represent? A
ls _and Us  They tepresent—+he Yime

ot whick the dive Ctwos ot +he surfaco =3
Of Jhe ooter . . . E

b) What is the initial value of this function? What does it _
represent? ; - .

Um . Tt representg The e ic L

EF(\r\m Thia Ve s ol s INE jb\m{%ﬁ(ﬁ\ | :

[L\GTIUITY (4} sign of a function el
The graph on the right illustrates the function which gives thenet ... T
revenue of a travel agency as a function of the number of tourists  revenve 1Y A - .
taking a guided tour. ® 1 S T I

a) What is the zero of the function? What does it represent?

@ T}t\f jﬁ')lﬂ ?\ ,’\& x% i-cra \(\ A A our(sis 100
arct ) QAR oW (.
b) Over w at intervaf\?nuét the fumber of tourists be for the ]
travel agency to lose money? O NET the [0Vl [O J%[_

i

¢) Over what interval must the number of tourists be for the =

travel agency to make a profit?_Over fre (ntc fuc | bl L
o ) ) Yo 1
SIGN OF A FUNCTION
e Studying the sign of a function consists of finding the values — T T T
of x for which the function is positive or those for which the | e}y S et e e _lj

function is negative. W
Ex.: The graph on the right associates, to the time x elapsed
in months, the monthly profit y of a company during
the first ten months of operation. This function has | ¢
three zeros: 2, 5 and 9.
The function is positive in [2, 5] U [9, 10].
The function is negative in [0, 2] U [5, 9].

1000 ~
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VARIATION OF A FUNCTION | ¢

e A function fis constant over an interval if, when x increases over that interval, the image f(x)
remains constant. ;
¢ A function fis increasing over an interval if when x increases over that interval, the image f(x) ,
increases or remains constant. '
¢ A function fis decreasing over an interval if, when x increases over that interval, the image f(x)

decreases or remains constant.
Temperature 4y
Ex.: The function f on the right associates, to the (°C) 16+
hour x of the day, the temperature y (in ° C) 151
observed. 144
The function fis 134
— increasing in [8, 12]; 124
— constant in [12, 13]; 5 } '
— decreasing in [13, 16]. 89 10 11 1213 14 TSH;fr

T@. Liam blows into a balloon for a few seconds and then allows v
it to deflate. The graph on the right represents the function f (e
which associates, to the time t in seconds elapsed from the -
beginning, the volume v in cubic centimeters of the balloon.

Find and interpret the interval where the function fis:

a) increasing; Co %‘;j F\"C"W’\ 0 WLC 6 MnS, 3(\\2
CJ\\\{‘{'“(‘\ L) Q\\\(\(, with oul
b) decreasing. T2 {71 T oo )G o V) pins
_)rr"hé} oAl \S \E,\’ r’\,d’ Q(fr"n’\f\ ( 01

bwo\loon.

T 1. Raphael has taken a bath. The graph on the right v
: e _ . olume
illustrates the variation of the volume of water in the g water
bath from the moment she turned on the faucet. {]]

a) Indicate and interpret the interval where the
function V is increasing. _ @&
EO (0»] F(er\ G o (0 \\r\mg\l\fﬁj RC‘\C‘\\C&H@M

T Wine hed both ’- \ ,
b) Ind1cate and interpret the interval where the 4 ' Elapsed time

function V is constant. ~ {min)

Cl l*—ltl T+ iS ovler this inter \;C\o{: fione  Bmias, jrhth\ \\(J
NOC

/
q) Indicate and interpret the interval of time where the function V is strictly decreasi g \oathe

CMABT. Tt is oder 4his Indcrval oL %me/
L\W\\(\SI Hed The Yot 15 C(Y\PJI\{’,d

0
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M\ETIVITY (5 Extrema of a function

The graph on the right illustrates the flight of a kite as a Altitude

function of the elapsed time since the kite’s release. (m} 354
30

a) Determine and interpret the domain of the function.

A(N\PI Lo, !L7 The kite was \f\fh@m

i Yor
b) Determine at (Hat InStant the kite reaches its t

maximum altitude. What is this maximum altitude? 1

Lot Ehickes CA NG (NN o\\‘\l Fudlo (')’E‘

20 M aYrer b mning
¢) What is the kite’s R p bkl aIt1tude7 At what 12345818310 (T T:,

time(s) is it reached?

The minimum ot Titude {s Om ol He slact (@m,m) an A

7‘1&: [T i ol v w W O O i O [ D 2 2 Ve = b O

MAXIMUM AND MINIMUM OF A FUNCTION

> The maximum (minimum) of a function is the [
highest value (lowest value) of the dependent m} 32
variable. |
Ex.: A projectile is launched from a height of 24m
above ground. The graph on the right represents

the function f which associates, to the time ¢
elapsed in seconds from the beginning, the

S O et et =

height h in meters of the projectile. i ]
— The maximum of the function fis 32. We note: % IO T 0 O O O
miax f= 32, o

The projectile reaches a maximum height of 32 m at time t=4s.

— The minimum of the function fis 0. We note: min f = 0.
The projectile reaches a minimum height of 0 m at time t=12s.

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

\‘\\J O € K*TC W
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