Functions Lesson #1:
Functions

Review

We have considered six ways in which the relationship between two quantities
can be represented.

* in words » a table of values » a set of ordered pairs
* a mapping (or arrow) diagram ° an equation ¢ a graph
= function notation (this unif)

In a relation each element of the domain (the input) is related to an element or elements of
the range (the output).

In this lesson we will study a special type of relation called a function.

Exploration

To illustrate the concept of function, we will look at two relations described in words with
domain D=1{1,4,9,16} andrange R={1,2,3,4}.

i) “is a multiple of” ii) “is the square of”

a) Complete the arrow diagrams.

. “is a multiple of” . “is the square of”
i) ii)
1 1 L 1
4 2 4 2
9 3
16 4

b) Complete the set of ordered pairs.

i) (1 1), 1), (4,04 ‘ﬂ("l 0, i) (1,1), 421,09 3) (6 )

(9,3),0,1), Lu. 2) (1b, 3
¢) Plot the ordered’ pairs én the grid.

i) ; ii)
4 3 & 4 @
3 L @
range range
2 kd ® 2 '
1 ® k1 & & l ®
1 4 9 16 1 4 9 16
domain domain
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300  Functions Lesson #1: Functions

Function

5’««.&%«”.5: FYT ey a

A functional relation, or function, is a special type of relation in which each element of the

domain is related to exactly one element of the range. If any element of the domain is related

to more than one element of the range, then the relation is not a function.

cassEx.#1 || In the exploration on the previous page, one of the relations is a function, and the
other relation is not a function.

Explain how we can determine which relation is a function by looking at the following:

a) arrow diagrams \} only one. arvow leaves wleny elament of the dimain e the

relaken (s o fuachion H H % fote : botly
&ﬁ% ace s

' fundion wola Binckon ~  felediens.
b) ordered pairs |§ cach ¥ -ceordinate has oaly dac w:vgs(oml;pﬂ Y- coocdinate

en 2 i
en Yoo vendin 30 Rt (3510 1) Gaae)
Funbion not & Fuackion

c) graphs I8 eachpaind on the horizorhl s has ooty onegeink
weckially doove ik Hoen He relabon & afuacken,,

&
. !'g"; Vs .
v :

Fanchen ol s ‘{;«Ath'm

Each of the following is the graph of a relation.

Graph A Graph B Graph C Graph D
XA YA VA A A Sk

N b 1 2\
,,j \ / | N

X

BRRNY. B |
RS B Ry T el
osres | SEoin Ypocas
e yix ‘(‘:“A‘f"?%‘j te VLT it VLT
a) Classify the following statements as true (T) or false (F).
(Fediss, NEEE
» For each input value there is only one output. TIV ]| € (=1
Use -tha veryeod tine tst (VLT).
» For each output value there is only one input. FI|T F|T
G‘mﬁ-"%*oﬂt X
« The relation is a function. wily no¥ sahéhed T|TI|F | F
Passeq e dhove o Fedemeals, — 15 a Quackon
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Functions Lesson #1: Functions 301

b) From graph C, write two ordered pairs which show that the relation is not a function.
Draw a line joining these points.

€1,3) ad  (-\3)
¢) From graph D, write two ordered pairs which show that the relation is not a function.
Draw a line joining these points.

(4.2) and (4,-2)

d) On graphs A and B draw a series of vertical lines. Do any of these lines intersect the
graph of the relation at more than one point?

o :
Vertical Line Test |

The vertical line test can be used on the graph of a relation to determine whether the relation
is a function or not.

o If every vertical line, drawn on the domain of the relation, intersects the graph exactly once,
then the relation is a function.

« If any vertical line intersects the graph more than once, then it is not a function.

ClassEx.#3 | Determine which of the following are functions. Explain your answers. N
~ Make a &f{c‘k
a) (5:8)3 (6 7)7 (_5:3)7 (29 3)’ (6: 8) b) (373)9 (2’ 3)v (4’ 5), (_372) & e‘g;}\m%gz;
. g 4 ,
L T Mo, Ve ’u\?;d G bag Y6y tach itguz‘-lm.s 0‘\“3 00 .
sl e subpads, ook puk,
¢) d) T
? ®
| °
-‘ ? @
W
\ A 13 *' S.
ch.ca.o\\ ingut Wos enly one ”g}le%;m%wc\t Noone o8 he inguds has m{% -

e) The relation connecting the provinces and territories of Canada with their capital cities.

\{Q_Q‘ each it\Qu* Yas ol\\Aj ore ou\'\'?“"-

? I Hotce M%&@;
f) YA g) YA | 2 teladion fasses
’i; } N "%\4 Ry %\seu;
bdinader 4o
< { x» 4/\\ - x> %;@u Fenchion
%
/ \_m/ \U ok drast fass
i $ ﬁ He dat in
\ / { al c;.reé a?}ﬁ
e5sudle Lugus .
Yo, passes the Vorhial \ing Yest . Noﬁd\s Yhe verbical Line dest. fossikle

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



302  Functions Lesson #1: Functions

A Function as a Mapping

A function from a set D, the domain, to a set R, the range, is a relation in which each
element of D is related to exactly one element of R. »

If the function f maps an element x in the domain to an element y in the range,
we write fi x —y.

Complete the following for the function “is the square of”” on the first page of this lesson.
1- | 4— 2 9> 3 w4

e lelor € 15 used n fanchien tokation giae dle word fusction sturds with W,
e \eder R,

ClassEx.#4 | Consider the ;;Ec?n@x — 3x + 1, for domain {-1,0, 1, 2}. Lok ¥ = -1

a) Complete -1—->=2 0-1 1—4 271 BN 4 le-34) = -2

I !

b) List the elements of the range of the function. gk oot

Varf_: % 2,1 ,‘+|1'§

¢) Show the function as:

i) an arrow diagram ii) a set of ordered pairs iii) a Cartesian graph.
5 2 11
8- P\ (- |—2\ °
b
\ > 4 (o, 1) Range
"~ 7 ( h"‘") 4 = i
(2,7) N
] ’ ) L x
-t ° Domain
' L 3
® - .

At this time we label the top of the vertical axis with 3x+ 1. In the next lesson we will learn
function notation which is more commonly used.

Complete Assignment Questions #1 - #12
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Assignment

1. Determine which of the following relations are functions. Give reasons for your answers.

a) (-1,3), (-2,1), (5,2), (7,3)

\’cs, each il\?w\‘ has oc\(ﬂ sae @ww.

b) YA c) d) | Input | Output
— | (x) o)
N ! 2 3
-+
lv’ B o e
-3 5
v
2 6
Jo, fosces e okl 1, s il s
\ine -\ts{- | kns‘-iwo °“*?"'°‘5-_ Mo, Hue (el 2 hag
2. State which of the following relations are functions. Ao cud s
a) (0,0), (1,2), (2,3), 3,4), 4,3) Yes,a achion .
y y
b) A 2 A e) 0
™ !
X X
= — 8
& 9
Qﬁ&% «e@.il\ﬁ
\J 4

N°.M“5 . veladten. No, oaliya velohion. No, onlg o relakion. \’5'“ Q""d‘b‘\-

3. State which of the following relations are functions.

a)| Input | Output b) , ¢) | Input | Output
() ) (x) )
iy
0 3 1 5
2 4 6 i 1 5
2 _
4 5 3 5
6 ; ‘&e,s. afundken - 7 > ol
4. 5
Yes, o Bundhion xes.u{ud\‘m. oy avelaton \
y y y y o fonpasses )
d) A e) A ) A g) o LT b J
- ——— ¥ sy
X { /X X X past the
WY Testia
Q@! é a cas5es *-«\%
aile P of the (o,
v ' , i oS
‘Jts‘& funchen, No -°"\“§ o vdaon . \lcs‘a{ul\dfm. N°|N\,\uj o velation,
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304  Functions Lesson #1: Functions

4. Mr. A has a son Jim and a daughter Kristen. Mr. B has three daughters, Lauren, Melanie,
and Noreen.
a) Draw an arrow diagram to illustrate the relation “is the father of”” from the set of
fathers to the set of children. Is the relation “is the father of” a function?

NO’" o 'F\h\t:ko(\_

b) Draw an arrow diagram to illustrate the relation “is the child of”” from the set of
children to the set of fathers. Is the relation “is the child of”” a function?

325,'*‘« relodon is a‘g‘\c\;’m )

5. The function f x — 2x+ 5 has domain {0, 1,2,3}.

Ap) 16 =
a) List the elements of the range of the function. IS =5
v '3.5"‘ q @ 2)+5 =7
et L2l A +5 =9

b) Show the function f in a Cartesian graph.
Ar¥5 23y 15 = W

i
. 1
to ® input 0\3&%\1’&'

’-
L
L

A=

Y
\J Y Y ?

1 A 3 ¢
6. The function g:x——>x3 has domain {-2,-1,0,1,2}.

3
a) List the elements of the range of the function. (-2) = -3
%
Vm,e:i*?r\.o‘\‘gi (q}s;_l
b) Show the function g in a Cartesian graph. Lo ); =0
K3 a ° (1y? =
‘ C1¥: 8
l‘.
R P
AR ca o j 1 X ”‘(“‘3" WQQM
cy
-
2 ~3 9
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Functions Lesson #1: Functions 305

7. Consider the function f: x — x> — 4.
a) Complete the following table of values.

Elements of Domain 312 1 -1 2 | -3
Elements of Range 5 o |~-3%]| -3 0 5
O
Also A
4 e
b) Plot the ordered pairs on a Cartesian graph. ‘t 51 {; ‘
VL /
¢) Draw a smooth curve through the points to illustrate |
the function fx—x>—4, xe R. - ; p
N |
i
5
v : i
8. The domain of the function h:x — 6 is {0, 10, 20}.
a) List the ordered pairs of the graph of the function.
(06), Lo, bY, (20,0)
b) Show the function /4 in a Cartesian graph. h
i @ &
10 ,‘: X

Which of the following is not an element of the range of the function?

BYERMEN9. The function f: x — 6 —2x has domain {0,2,4,6,8}.
Choice

A. -10 L-208) = |,
B. 2 L-a(2y =2
@ 4 b-2(4Y = -2
D 6 £ =2th?y = -b
’ L-2(8) ==~10

10. Which of the following statements is not always true for a function?

A. A function is a set of ordered pairs (x,y) in which for every x there is only one y.
A vertical line must not intersect the graph of a function in more than one point.

B.
@ For every output there is only one input. 0ne-4o-one. °“\‘5 Considers dne behaviouy
D. For every element in the domain, there is only one element in the range. ol the u\(v&

kavms only one
oubfud . Ty does

nok M’«\ev how
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306  Functions Lesson #1: Functions

11. Which of the following represents a function?

I | “multiply the number by 3 and add 5.” v/ 2

1 only

1 and 2 only

1 and 3 only

some other combination of 1 - 4

oy 12. Partial graphs of four functions are shown.
Response
1. 2.

y=-x*+v
3 1 (9,3),(4,2),(1,1),(0,0).(1,-1), 4-2),(9-3) | 4 !
B I
i
/;/
i
fale

o 0@ >

3. 4.

0—9
o
o—9
D oe c
T—O

/

The functions are described as follows:

A: Coffee costs $8 per jar. Graph cost as a function of the number of jars purchased.
discrele — one Points and a0 contirusus data.
B: Distance cycled at a constant speed of 8 km/h. Graph distance as a function of time.
Coscittapes ~Hme s contimmt asd only positve.
C: Parking costs $8 per hour (or part of an hour). Graph cost as a function of time.
Y s bk tonNaupus vade ovdh then (ndeases atinlbonr,
D: Set of ordered pairs which satisfy the equation y=8x,x € R.
Graph y as a function of x.
Lonkimous - injuk vabuas ate eoniusus with tobowar lmik.
Place the graph number for function A in the first box.
Place the graph number for function B in the second box.
Place the graph number for function C in the third box.
Place the graph number for function D in the last box.

(Record your answer in the numerical response box from left to right) 20V (%3
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Functions Lesson #1: Functions

Answer Key

1. a)

b)
c)
d)
2. a)
3. a)
)
4. a)
5. a)
b)
7. a)

function: each first coordinate has only one second coordinate
function: vertical lines intersects the graph exactly once

not a function: the input 5 has two outputs

not a function: the input 2 has two outputs

function b) notafunction ¢) notafunction d) notafunction e) function

function b) function ¢) function d) function e) not a function
function g) not a function

307

Neither mapping diagrams represents a function ~ b) Both mapping diagrams represent functions

| o
{5,7,9,11} 6. a) {-8,-1,0,1,8}
see graph below b) see graph below
2x+5 G
. M
10
)
®
5 K i,
0 & -+
Y
see table b) seegrid ¢) seegrd

Elements of Domain 3 2 1 -1} =2 -3

Elements of Range 510 -31{-3 0 5

8. a)

9. C

-
o

{(0, 6), (10, 6), (20, 6)} b)

-
o
E
o)

10. C 11. B 12. 2 1 4 3

20

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



308  Functions Lesson #1: Functions

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



Functions Lesson #2:
Function Notation - Part One

Mapping Notation

In the previous lesson we discovered some ways in which functions can be represented:
* in words ¢ atable of values * a set of ordered pairs
¢ a mapping (or arrow) diagram  © an equation  a graph

* function notation (this unit)

A function was defined in mapping notation as follows:

“A function from a set D, the domain, to a set R, the range, is a relation in which
each element of D is related to exactly one element of R.
If the function f maps an element x in the domain to an element y in the range,
we write f:x —y.”

Consider the function f: x — 2x + 3 defined on the set of real numbers.

Under this function we know that 5 — 2(5) +3 ie 5 — 13.
We say that under the function f, the image of 5 is 13.
We also say that the value of the function is 13 when x=35.

Function Notation

In most math courses, function notation is used to replace the mapping “pr
notation f: x — 2x+3. Under a function f, the image of an element x

in the domain is denoted by f(x),

which is read “f of x”.

In the example above, the function f can be defined by the formula flx) =2x+ 3.

The notation f{x) =2x + 3 is called function notation.

We showed above, that, under the function f, the image of 5 is 13. We write f{5)=13.

mapping notation function notation equation of graph of function
fix—2x+3 fxy=2x+3 y=2x+3
f5-2(5)+3 f(5)=2(5)+3 y=2(5)+3
f5-13 f(5)=13 y=13

The symbol flx) isread as “f at x” or “f of x”.
fx) provides a formula for the function f, and also represents the value of the function for a

given value of x.

In function notation:
* f{(x) does not mean f times x. e Values of the independent variable
represent the inputs of a function and
are shown on the horizontal axis.

* The “name” of the function is f. * Values of the dependent variable
represent the outputs of a function and
are shown on the vertical axis.
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310  Functions Lesson #2: Function Notation - Part One

Class Ex. #1

Consider the function f(x) = x2+5 and g(x) =4 —x. Evaluate:

a) f3) = (5" +5 b) g(1)= 4 - ) ¢) f-2) =t s
= xS 3 = 445
T A% = q
d) g(-2)=4-(2) e) f0)-g0) = ((oY5) - (% - )
=44
: 5
2§ - ‘ %

ClassEx#2 | Consider the function f defined by f(x) = 5x> — 2x,x € R. Determine:

a) f(-3) b) the value of fwhen x=2 ¢) the image of 7 under f
:s(wg)”-;(»gw I ENE 5(a)g-.z(:x) 4‘("9):5(’*@)3—4 )
= ~129 = 30 2 \Tol
e) an expression for fla) f) an expression for f(2x)
L= 5@)3,2(&) L 5(@@3« 2 (a0
2 5ol -2a = 5(8x3) - a(ax)
Yo K3 ~"\‘x

Class Ex. #3

If P(x)= 4x% - 6x + 1, determine a simplified expression for P(x — 3).

P(yw-3 e (x-23) -L(x-3)¢) Side Worke

= 40 ~bxrq) - br 1343 1%:35:
} S
=4 x 3k 1bx 11, 7 4’ - 30, 455 T
= — ‘9
Complete Assignment Questions #1 - #7 2 otx 49

‘ClassEx.#4 | Consider the function f(x) =10x~3, x€ R.

a) Determine the value of x if flx)=47. (’%E;D Tl0% -;;
b) Solve the equation f(x) =-23. o 1o
23y = o3 X=5
-2o = ox
X ==X

[
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Class Ex. #5

Functions Lesson #2: Function Notation - Part One 311

Consider the function f{x)=x>-5,x¢e R.

a) Bvaluate f{4). b) Solve the equation f{x) =4.
f) = (2= (4) = x*-5
= \b-S *S >
= Qe x?
v=48 =%3

¢) Solve the equation f(r) =75, where t>0. Answer as an exact value and as a decimal to
the nearest hundredth.
ey = -5 Exach VYolue is +JGo .
Cley= 4 -5 Decimal is €324,
5 45

5 «M,M"‘*”‘mﬁ "

e -
e s

ﬁ@"%m %&' ”‘aﬁ% @Mﬁ - ﬁfﬂ%

i ok lhclude talvGwesr
fince £ 0D

= %o
4 = +Jg0 = 1 §.%44...

Complete Assignment Questions #8 - #13

Assignment

1. Each statement refers to the function f whose graph has equation y =f{(x).
Circle the correct choice.

a) f is the @amd)/ value of the function.
b) The values of x represent the / outputs of the function.

¢) The values of f{x) represent the inputs | m of the function.
d) The values of y represent the inputs / of the function.
e) x represents the(independent) dependent variable of the function.

f) f(x) representsthe independent Adependent yariable of the function.
g) y represents the independent i variable of the function.

2. If fix)=5x~-"7, determine:

a) f(2) b) f=3) =5(2) -1 ¢) fl0) =5 () -
f2)=5(2) -7 = =15 - =0-7
f2)=3 =-22 = -1
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312  Functions Lesson #2: Function Notation - Part One

3. Function g is defined by g(x) =6 — x2. Evaluate

2) g(@)= L- (D> b) g(-6)= b - O g(V3) 2L-(3)?
=L’\‘o = 6-36 nL—-}
= ~\o T "3p =3

4. A function f is defined by the formula f(x) = x>+ 1. Find

a) the image of 2 under f b) thevalueof f at =7. ¢) anexpression for fa)

Y} - (3)5*\ S}(«»’Tﬁ):(m”ﬂs-ﬂ ‘)(G):(a)% \
= %y = - 343 4} - o4l
=4 = ~34) )
5. If f(x)=x3—2x2—x—5, evaluate
a) f(5) = () -2 5y -(5)-5 b) f-3) = 33 - 2-3) - (-3)-5§
= 125 -2(25) -5~ S :f\;' - a4 *3-5
= LS

6. Consider the function f defined by f{x) =8 —2x, x € R. Determine

a) f(4)=-¢- (1) b) the value of f when x=-4 ¢) the image of 0.5 under f

N FEHY = 8 -26y) Plo.5) = § -2 (05)

=0 = g.‘,s 38_‘

= b
d) an expression for f(2f) e) an expression for fla+3) * A
$(22y=28-201 £ (a33)=%-2(as3)
S 8 :8-2a-L,
i -1

7. If F(x)=3x>—2x—9, determine a simplified expression for ° °

a) Fen) =369 -2l -q B Fe-9=30:-5 Y - 2(x-5)-9
= 2% x2x -9

"

35 - 30% +15 "2k 110 -9
343~ 322%Tb

L}

n
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8. a) If fix) =5x—7, then determine the value of x if f{x)=43.

(43 ) = 54 -1
1 7 X z\o
56 3 &% ==

g =3
b) If g(x)=6x+ 3, then determine the value of x if g(x) =-24.

(%25%) = L'K % 3 ;,%
3 -3 X = “,,‘llh: -9
-2T = bx L 2
N a =
¢) If g(¢) =56 — 3¢, then determine the value of ¢ if g(r) =11.
1Y = 5L -3¢
-5 -
b -6 L=15
3k =45 -
d) If A(x) = -3x+ 1, then determine the value of x if A(x) =22.
(3 = -3k 4y
=1 =1 X = _3}_ - _—,
2V = 3% -3 =

e)If P(x)=50-3x 2 then determine the values of x if P(x)=-25.
(29 =50 ~3x2

-5o “So
3¢*=75 25 = 45
)\1: ig
9. Consider the function f defined by f{x)=6x—15. Find
a) fl0) b) an expression for f(2x+ 1) ¢) the solution to the equation f{x) =27
= bl0)-15 = L (2¢+1) -15 (1) = bx-ig
: 0-15 = \Ax 4b-1s s s
| Nt S|
= =15 = \ax -9 4y = bx «—— %i?iéﬁ ety
¥ = —' “;sé«cg \mj(& f
10. A function C is defined by C(x)=+/x where @ )
~3 mustealy be wlugs oF 2800
a) Evaluate or bos e
1 C wardsars |
i)y C(16) =V 1v i) d = zsi iy <400 s
36 3t c4)
.y B
- - -—C = low
= ﬁ?

b) If C(x)=9, find x.

\](X\:q ) !f
2

% =qt Savate bathsdes 3‘“"3“%

- 8\ A, 0 ond Golabe =
== Hee x ~vibus
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11. A function g is defined by the formula g(¢) =¢+ 12.
a) Calculate the value of g(4)+g(-2). b) If gla %) = 48, determine all possible

:[.QM .. —:l x {(«»1)-\ - '] values of a. .
(#3) = (&) 4
= \b#to 48 = ot 412
2 ~{z
: a2l
3L= Q.l
a= {30
BYmMBREE12. If flx)=3x-1 and f(r)=38, then 1= s AL

. Choice 7
A 3 () = 3x-1
41 Ty
(B) 3
11 Q= Bx
C. 3 ig”\%
D. 23
Xx=3

A function f is defined by the formula f(x) = 8/x, xe R.
The value of f{(144) is

(Record your answer in the numerical response box from left to right)

D) = % )

Numerical jRH
Response

=gln) =%

Further assignment questions on Function Notation - Part One will appear in the assignment
of the next lesson, Function Notation - Part Two.

Answer Key
1. a) name b) inputs ¢) outputs d) outputs
e) independent f) dependent g) dependent
2. a) 3 b) -22 c) -7 3. a) -10
4.2) 9 b) 342 ¢ a+1 5. a) 65
6. a) 0 b) 16 c) 7 d 8-4t e) 2-2a
7. a) 3x*+2x-9 b) 3x%-32x+76
8. a) 10 b) -3 ¢) 15 Q) 7 e) 5
9. a) -15 b) 12x-9 c) x=7 10.a) 1) 4 ii) -é— iii) 5 b) 81
11.a) 26 b) +6 12. B 13.| 9 6
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Functions Lesson #3:
Function Notation - Part Two

Graphing a Function

Consider the function f{x) =3x+ 1. The values of x represent the inputs and make up the
domain of the function. The values of f{x) represent the outputs and make up the range of
the function.

In previous lessons, we have used y to represent the outputs and the range of a relation. We
can therefore write the function f{x) =3x+ 1 in x-y notation as y =3x+ 1.

The function f{x) =3x + 1 can be written in x-y notation as shown.

Function notation X-y notation
fx)=3x+1 y=3x+1

e Values of the independent variable represent the inputs of a function
and are shown on the horizontal axis.

e Values of the dependent variable represent the outputs of a function
and are shown on the vertical axis.

Use a graphing calculator to sketch the graph of the function A

fix)=3x+1.
< /

Class Ex. #1

§

v

v

cassEx.#2 | a) Ineach case, express the relation given in function notation as an equation

in two variables.

i) flx)=7Tx-23 ii) g()=r>-2t+35
Yy =Tx -23 y= £ -ak+3s
b) Express the relation y=11x— 15 in function notation.
Py =llx 18
¢) The graph of the function defined by y =f{x) has equation y =4 —3x.
Express the equation in function notation. ~N
p ( Summany 3
)= 4—3* k E%&@&(} ¢<
W}
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Class Ex.#3 || The graph of a function f is shown. IR (17)
A
a) Complete ) msg,.,ﬂ i
. . |
i) i5)=-2 i) A=2)=3 iiD) fiH)= -\ - ’”"\\ '
b) Write the ordered pairs associated in a). - i ] N ._
D (s-2) i) (-23) i) (4,1 I B’f
¢) State the value(s) of x if o 8 1 \
i) f=-1 i) flx)=3 iii) flx)=4 — — > T % '
- x=12 % st R

d) Use the notation in a) to make a statement about the points A and B on the graph’®s
&

$isy=n £iL)=-3 “Think aboutid!
e) Write the x- and y- intercepts of the graph using function notation. T
2O = -3 J‘}
T 1

X"A.\_ H 'Q’ (‘ \13 2o
‘i\x sy
f) Complete the following statements. N -3)

EVIERY
. . * 1
o The domainof fis {x| =L <x<_T , xeR} "
gt oudpud -

e Therangeof fis  {f| % <fx<_5 ,fneR}

j:i.h: Q(O) =5

Complete Assignment Questions #1 - #12

Assignment

Y= TS,
T i

1. Ineach case, express the relation given in function notation as an equation in two variables.

a) flx)y=10-3x b) gx)=12x*>-5 c) P(t)=2t+9 L ia “*““d‘j

\j=\0—3x Y =1x’-5 \j:lh'\"]

2. Express the following relations in function notation.

a) y=17x-9 b) y=4v+25 ¢) x+2y+6=0

Piey <\ -9 $(vy =ty 425 2‘5‘; :’:_’; fu =4 -3

3. a) The graph of the function defined by y =f(x) has equation y=0.5x-0.25
Express the equation in function notation.
£y z0.95x-0.25

b) The graph of the velocity function defined by v =£(t) has equation v = 4.9¢%,
Express the equation in function notation.
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4. The graph of a function f is shown. - LK)
: 5

W

a) Complete
) fB)=-1 ii) fi-3)= -3 iii) -6)=©

A

b) Write the ordered pairs associated with a). ,
D (3,41 i) (-3,-3) D) [-{,0) T \?(
¢) State the value(s) of x if N
i) fix)y=3 ii) fix)=-2 iii) =4 — T, N N
xz1 X = -%-2,2 < fo, | LY
d) Use the notation in a) to make a statement about the points A and B on the graph.
i
$(-7)=1 OEL Thiak ook ‘%’j
e) Write the x- and y- intercepts of the graph using function notation. % Lioq) - ) ;f}f
Xt BEOs s fea, R, 000 L
f) Complete the following statements. Jink: "m{m& m«&i«w%
s The domainof fis {x| -1 <x<_ 8  xeR} ! v
~ =7,1) %/

e The range of f is {f(x)l 3 <f) < 4 , filx)e R} ; 1 }L

5. The function g(x) = 3x2 — 4 has a domain {-2,-1,0,1,2}.
a) State the range of g. b) Solve the equation g(x) = —
ql-2) = 3(-2)" 4 = §

x :—I
gi-1)= 3(-1)" -y = - et 40

(oY 300 Yoo oy SIEEDSY
q () =30 Y -4 =y M;
qC1y:302)>"u = ¢ 3¢<3
303
rm\gf':igl\-)’\l%'g Xlz\ —_— K:ﬁ‘ :i\

6. Consider the graph of the function f shown below.

a) Complete the table. Ordered

B S Pair
10— A
: . / ' \ L G 2,6)
b) Explain why the solution to RN ‘
the equation f(x) =4 has - / Ry > 0 (0,0)
an infinite number < B
of solutions. 10 - /10 -6 | -2 (-b,-2)
The Worizontal line uwhere ‘ S / 8 Y (3 .ﬂ
£l (\c 1) has an ’ 10— / -3 | -6 [(-8,-b)
(“’Bm‘-v_ l\u.l\f\‘oo( OQ | Y 8
inpuk vaues boetween (1o,4)
%% ad x = \% . b

i
B3 Tond 4.4 and R.olasd 300! and Seon .
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7. Giventhat f{x)=9—2x

a) evaluate f{(—3) b) find the value of f(f) +f(—1)
F3) =9-209) $) + 400 fa-2] +[A-2w)
=z ‘1 +L
15 29,52k v 524
=3
¢) calculate the x-intercept and the y-intercept on the graph of f.
j:c\—;\x xllﬂ:‘ L@{ﬂ;@ ‘5:}_"7 lekx=o
(o) =% -2% ¥=9q-20)
2% =9 =9
X: g =9 Jint =1
8. The graph of a function is shown. it 3 N Y Y
= 20 A\
a) A student is asked to make a statement about point €' -, \\ =
on the graph. The student states that f{-3) =2. — N\ o :
i) Explain two errors in the student’s statement. e \ [
4 20 ;0 k \ 20 ?’
The name of the gragh is 3 £. e - | S \1 i
'“\.450\\( is % uncds pexbox ned Lunck f’“ box. * e 20 ‘ \ ‘
ii) Write a correct statement using function notation about point C.
g-1) =3 Lecall:
b) Give the solution to the following equations. 6(:‘ 12) =3
i) gx)=-8 X = 2o ii) g(x)=16. x=-2"4% * Q, 2)»
- m{w‘ audkduk.
¢) State the value of i) g(-8) i) g(16) :

12 o

d) State the domain and range of the function.

éomn -.Zx\—sq_ xt ﬁ-“)xeﬂ'g
vcwf : E 500\— 1L< 400 28, 9 e&'g
e) The equation g(a)=b has exactly two solutions. Explain clearly how to use the graph
to determine values of a and b, and provide two sets of answers to the problem.
A "\ot\'3on’m.,\ \ine must {nbergect '\'\u.scq\\. o} <xe c:“a.) *“OQdMS,
_‘“{s ocauxs Whaen 5(,):.) = 2% mA when 30&) =%.
Soludion 1 - b 2% when q =23 or A,

Qoluvon 2 b:3 whea a=-tx ov i),
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9. Consider the function f{x)=1—-x2, where x is an integer.
a) Evaluate f(2) —f(-1) b) Given that f{a) =-8, calculate all possible values of a.

. E_(g)"'] - [\- (“‘Di] feay =\ - Cﬁﬁz
= (v=g)- () %) = }“ql
m% =
S =3-0 Q"zq
: -3 a=3q =%3

Il\éll'lllﬁ_ple 10. The graph of the function flix) =4% x € R, intersects the y-axis at
oice
A. (0,0

(O 1) lebk % =0
H (4D}
©,4) L@ ;llt
D. no point

Tws, (o,1)

Use the following information to answer the next question.

Function P is such that P(5) =-1.
Two students each make a statement about the function P.

e Rose states “When the domain value is 5, the related range value is —1.” |v/
¢ Susan states “The point (-1, 5) is on the graph of y= P(x).” X

11. Which of the following is true?

A. Both statements are correct.
B. Both statements are incorrect.
@ Rose is correct and Susan is incorrect. .
. . . WPut  ouk fu%
D. Susan is correct and Rose is incorrect. ,
(5,-1) ~

LN

C ;ﬁgw:\fgj
~_J
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812. Consider the graph of the function f(x) =5x— 11. The x—mtercept of the graph of f is
located at (a,0). The value of a is

Numerica
Response

(Record your answer in the numerical response box from left to right) al -2
N f’”m T
; 3 ?«;@ 5 " i
( A .5
- N=5x
L %o we can j r *‘;g"
“
( %ﬁ&%%ﬁ% %
chakemend xh\ ®sd.2
Léﬁ%&@(&};”g}f}
%%M@ 1
3 ag @»migﬁ
- Answer Key
1. a) y=10-3x b) y=12x>-5 ¢) y=2t+9
2. a) f(x)=17x—9 b) fiv)=4v+25 c) f(x)~—%
3. a) f(x)=05x-025 b) f(n=492
4. a) i)-l ii) -3 iii) 0
b) i) (3,-1) ii) (-3,-3) iii) (-6,0)
c) i)7 ii) —4,-2,2 iii)no solution d) Aisfl-7)=1, Bisf(8) =4

e) x-intercepts can be represented in function notation by; fi-6)=0,£0) =0, f4)=0
y-intercept can be represented in function notation by f{0) =0
f) -7<x<8, -3<fix)<4

5. a) Range={-4,-1,8} b) x==1

6 . See table below.
* | S |Ordered b) The horizontal line where f(x) =4 has an infinite number

Pair of input values between 8 and 14.

2 & 2,8)
o 0 (0, 0)
“l=]ce®l 7.8 15 b) 18 ¢ xint=3, y-nt=9

8 4 (2, 4)

-8 ~6 | (-5 -06)

10 4 (10, 4)

8. a) i) The name of the functionis g not f.The scale is 4 units per box, not 1 unit per box.

ii) g(-12)=8

b) i) x=20 ii) x=-20,-4,8

c) i) 12 ii) 0

d) Domain = {x|~32 <x<£24,xe R}, {gx) I -16<g(x) <28}, g(x) e R

e) A horizontal line must intersect the graph at exactly two points.
This occurs when g(x) =24 and when g(x)=8.
Solution 1;: =24 when a=-28 or 4.
Solution 2: =8 when a=-12 or 12

9. a) -3 b) 3 10. B 11. C 12.) 2 . 2
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Functions Lesson #4:
Function Notation and Problem Solving

Using Function Notation

In the previous unit we solved problems about relations defined by an equation.
In this lesson we will solve problems where function notation is used to define the relation.

On page 256, assignment question #6, we had the following scenario.

“ A candle manufacturer found that their “Long-Last” candles melted according to the
formula h=-2t+ 12, where & is the height of the candle, in cm, after ¢ hours.”

The relation between height and time is described by an equation.

The relation is a function because for each input there is only one output, and so it can be
described using the function notation below.

“ A candle manufacturer found that their “Long-Last” candles melted according to the
formula A(f) =—2t+ 12, where h is the height of the candle, in cm, after ¢ hours.”

In this example, the notation 4(4) is a simplified way of representing
the height of the candle after four hours.

ClassEx.#1 || A candle manufacturer found that their “Long-Last” candles melted according to the formula
h(f) =2t + 12, where A is the height of the candle, in cm, after ¢ hours.

: w4
a) Use a graphing calculator to sketch the graph of

the function and show the graph on the grid 53
b) Determine the value of A(S). .

his): ~a(s)t\ =2 \\
¢) Write in words the meaning of A(5). \\

e \'\03\\'\' of Yne candle Q-?-\-(,wr 5 Ynousc < B
i§ 2em, oy . <

d) Evaluate the following, and explain the significance of each.
i) h0)= -agsy %12 ii) A(6) = ~2le14rv iii) h(8) =-a(8) 4\
= \2 =0 : -y
“the s’mrﬁ(j \«e:(g\v\.\,t =0, The h:(a\ﬁ abter houss, Has te U\ta(\us(nﬂ\c,
is Qem. t=b, s Ocam (burned down 4o nothing). c:‘::::;f“‘
e) How long will it take for the candle to burn down to a height of 7 cm?
(7Y = =24 v 2t =5 L =25 25 heuss.

f) Suggest an appropriate domain and range for the function.
fMos =13

doovaia : ‘i’c\o sk, el Vange %\\m\ otk g,
Complete Assignment Questions #1 - #4 We) e?-s a2 b «fw%ww* o G

fMlrz o
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322  Functions Lesson #4: Function Notation and Problem Solving

Ass:gnment

. Ivory the botanist treated a 2 cm plant with a special growth fertilizer. With this fertilizer,

5
the plant grew at a rate modelled by the function H(?) = §t + 2, where H(f) represents the

height of the plant in cm after ¢ days.

£ A
a) Use a graphing calculator to sketch the graph of the Ht

function and show the graph on the grid.
b) Determine the value of H(3).

HGY = 2127
¢) Write in words the meaning of H(3).
Alter 3 Anﬂs “he V\dﬁh‘\ s Ten,

d) Evaluate the following.
i) H(0) = %(0)4 2= ii) H(6) :53_@) Y2212 iii) H(21) = % (21) 42 =37

v t

¢) How long will it take for the plant to reach a height of 21 cm?

(M) =_S_ =5 - = “
Stva W34 sTast ey 4A¢3s,

f) Ittakes 27 days for the plant to mature (to reach maximum height).
State the domain and range of the function H(%).

Ma“;&%‘;
H(@) g(ﬁ) '\'2 .""' Wiva Ao(m"n .% h ® i,h i l—‘ ‘Lezrg
£ oy = 27
ia 3 varqe 3 \eu-.)\z S MOLR Ru—.\ez?

2. The cost to Inner Technology of producmg IT graphing calculators can be modelled by the
function C(n) = 11750 + 32n, where C(n) represents the cost in dollars of producing
n calculators.
Cla) A

a) Sketch the graph of the function for a maximum

of 4000 calculators.
b) Determine the value of C(30). /
175

C(a =150 +3200) = L2l

A

v
¢) Write in words the meaning of C(30). ffooe

will cost §1210 & grbeluq 20 caleuwlators ,

d) Evaluate C(0) and explain its significance.

C(0) = 150 +32(0) = WTSo. There aie ‘GM Costs of <k\\'l'.io \oe‘ng

any calon\dioes ave M“A
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e) How many calculators can be produced for $31 2707

(3 270) =750 ¥ 32m 326 = \9462.0 nebio Lo ealeators.
-use  ~WBe = =

f) Last month IT produced 2 600 calculators and spent $14 000 on advertising. If there
are other fixed monthly costs of $24 500, and each calculator sells for $165, how
much profit would be made if all the calculators are s0ld? peop:y . Revenue ~Costs.

Qkept: Levere, Shepa: Cusd Stepa: Soluefor st -

Revenrre = AbooliLs) Total Gost = €(2boo) + tooo + 2500 Prodid - § thifoce - § ta3tiso
=@ :[“15‘, -l-;:.(lkoo)}* 3%500 =$ 195 SSo
—_—
=z 44950 + 38500
= E 133 450 |
3. Over the last 10 years, data was recorded for the number of cups of hot chocolate sold at
BGB Senior High School. It was found from the data that the warmer the weather, the less
cups of hot chocolate were sold. The data can be modelled by the formula
N(#) = 150 — 10z, where N(r) is the daily number of cups of hot chocolates sold when the
average daily temperature is ¢ °C.

N

a) Sketch the graph of the function on the grid N 4
provided. \ \.\
b) Determine the value of N(-5). \
N(s) = Vo -10(%) =200
¢) Write in words the meaning of N(-5).
< B
is t

200 cugs of ol chocolate were sold when
e ovecage -k/mg i =5°C,.
d) What was the average temperature if 190 cups of hot chocolate were sold?

(%) = V5o ~tot M ==-Yo Lt ~yoL
“"“S@ =By | i p——

e) Explain how to estimate the lower limit of the domain of the relation.

Esfimake The minimun average Aq;\% M.‘mhre.

f) Suggest an appropriate domain and range for the function N(#) if BGB High School
is located in the Okanagan, British Columbia.

Qide Werk,
é‘,m.m.ilc\—zssks \s,&:eK% NL-26) =160 =100-29)  pux. oy,
*BotiSo
Yonge: %,N W) | b nle) ¢ oo, wiee “?) = Ypp, ke @ji,,w% SR s ¥
4 = -3¢

biins B

sinee i count Py .
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4. A special type of weather balloon follows a path which can be represented by the formula

h(t) = -9¢2 4+ 900¢, where h(t) is the height in cm after ¢ minutes.
a) Sketch the graph of the function on the grid. hie)
b) Determine the value of A(30) and A(70).

htd = 2 qpp W = 18900

vy o ¢

¢) Does h(30) =h(70)? Do they mean the same thing? Explain.

T"‘ﬁ) Qe a‘\n\‘\w‘} do nel mean Hhe Tame '\"\i% . W30 s He "\dbh"' af+ec
Jomins and Wl10) i5 the Weoptt alies To mins.

d) Evaluate the following, and explain their significance in the context of the question.

i) M0) =0 ii) 1(100) = o iii) 7(110) = -q9¢p
Witial \\uak-\ 20m Ater \somin e No Mmeaniqg siate
Lalloon has \N\M “\‘“\t Df‘wd o baloow hog
e) What is the highest point the balloon will reach? q\r.mgL3 laoded.

h(56) » 212500cm o¢ 225m.
f) When will the balloon land?

loo Minukes afhes '\'Ah‘,rs oM.
g) Suggest an appropriate domain and range for the function A(#)?

Max: 21500
L G4 o6 s 1623
ran Hlewy
Vange © Z \1“..\\ o ¢ Wt) % 22500, ku:)e?:s e = foo
Answer Key ™inz o
1. b) 7 ¢) After 3 days the height is 7 cm. d) i)2ii) 12 iii) 37 e) 11.4days
f) domain {t | 0<t£27,te R} range {H(?) | 2<H()<47,H(f) € R}
2. b) 12710 ¢) Itcosts $12 710 to produce 30 calculators.
d) C(0) =11750. There are fixed costs of $11750 before any calculators are produced.
e) 610 f) $295550
3. b) 200 ¢) 200 cups are sold when the average temperature is —5°C. d) —4°C
e) Estimate the minimum average daily temperature.
f) Answers may vary. domain {t|-20<¢<15,re R} range { N(?) |0 < N(z) <350, N(z) € W}
4. b) both=18900

¢) They are equal but do not represent the same thing. #(30) is the height after 30 minutes.
and h(70) is the height after 70 minutes

d) i) O Initial height=0m ii) O After 100 min the balloon has landed on the ground.
iii) —9900 this has no meaning since the balloon has already landed

e) 22500cm=1225m f) after 100 min

g) domain {t|0<r<100,ze R} range {h(t) |0 < h(f) <22 500, k() € R}
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Class Ex. #l

Functions Lesson #5:
Interpreting Graphs of Functions

The Carter Family are driving to the Yukon for a family vacation. The graph represents the
amount of fuel (in litres) in the gas tank of their car on the first day of their journey.

60 - D H

55+

50 H

45 ~

Amount 40 1
of 35+
Fuel inlitres 3 |
25 4

20 4

15+ G

10 4

51

] ] 1 ] i [} 1 i ) (!

1 I 1 f T
0700 1200

Time of Day
The graph of the journey is divided into eight line segments.

a) With reference to the journey, explain what is happening between:

i) AandB 'Dr'wwi ak a coashant vabe fov Bhouss. «—based on wastant mbe 0§ fuel

eonsup .
ii) B and C 3Zomit breal “—Yesed on oo fuet emsw“{h‘m. e
iii) CandD v«&”\\""j < Vosed on m%i& Sitta in Beel levels,

b) What is the rate of fuel consumption (in litres per hour) between D and E?

Fuckused < bo-as =350 vale = 35 . (ot /woue
Hme = 3.5 Wowrs . 35 )

¢) Which line segment represents the car being refueled for the second time?
i di dspi
d) Calculate the total time when the car was driven. GR e o ¢ ’ Q‘ W\% e
,VQ(‘E}C}:‘A Lmt\)
0700 = t1e0 Wous with & 3omin and L hour break.
3.5 houss .
e) If fuel costs 85¢ per litre, calculate the cost of the fuel used for the first day
of the journey.
AR be ®G ux
L used (60-20\ 4 ( Lo-?S) + (13'\5\ v lbo=50) ~ st

Cost = 35 x 0.35 = $T2.25
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Suggest a possible scenario for each of the following graphs:

2) {h b)

Speed

Time Time

(v Cardvavel \Mﬁ 0«'\( a Conslant s(eeé

A perddum Swinging back
(@) s\owss down L. a consrachion 2one be "\%\"‘)

and -Fw-h .
3 9*«% Sleed 4'\:0“3», e conshrelion zeae
("\) SQ«A’: o) \u‘v“ﬁ ‘e cons™uckion 200
(3 ‘;’«_A:\.0 Speed (slowes Haa (:))
by 2lows 4o a g'\"ﬁ (\i‘s'\-k\
Sketching a Graph
Class Ex.#3 || Sketch a graph with no scale for each of the following
a) the oven temperature when b) Ben taking part in a 100 m sprint
baking a pie
A A
Oven Speed
Temperature (m/s)
Qo) / \
0 > 0 >
Time Time '
(minutes) (seconds)

Complete Assignment Questions #1 - #12
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: Interpreting Graphs of Functions

Assignment

line 1

Z

Y

ine 3

327

line 2

4 1L
1. Amanda, Brittany, and Chelsea, each

follow the same route to school. One ist

morning Amanda cycles to school, Dllli li?rf ©3r
Brittany walks to school, and Chelsea
runs to school. 2+
Lines 1,2, and 3, on the graph represent
the three routes. 14

0
a) Complete the table below.
Line 1 Line 2 Line 3

Distance (km) 4 1 Y

Time (hrs) L% { Y3

Rate (km/hr) 6 Y 12,
Student C g A

b) Explain what is happening at the following points.

i)y W

i) X

iii) ¥  dAovanda ovendales %ri-\\wﬁb

iv) Z Amanda \eases Womme 20 Mitwbes abter %ce&\au, amd Chalea.

¢) How can you tell from the steepness of the lines which line represents the route
of each student?

Unelsea and fevasda Qevive oF seheol

0 30 40 50 60

Time in minutes

Chelsea and Bd%ms \eave home at the same hme.

The 5""&(@( dhe line the less e is taken do travel to schoel.

The S\-@eecﬁ’ S‘OQG’ repfaens Y (u)t;\t'\'\- A(\f\q.\Aq e 3)

TThe “-QX‘\ S"ct\ks* $\o‘¢ vqm,\-\g “\-k,_ ﬂ;mwu Che'csn, (\ine l\

“he Yermainig Gine negresentc the watlker Bn-"hu_y (¥ae \)
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2. Tyler, a member of St. Andrews High School golf team, hits a golf ball. The graph shows
the path of the ball. Describe Tyler’s golf shot.

Height Tyler’s Golf Shot
(vards)
vy
35 —+
2y
i
! 5
195 206
Distance
(yards)

() Tyler hids the ball into the aiw Jow o distmace of (9g yprds.
(2) me ball bounces twice and roles 4o the hole.

3) Twe ball Amgs iado dhe hole,
The a0l shot havels o total of 20 4ads and bas @ maximam height of 35 yacds.

3. Dar sells medical supplies. The graph shows the amount of gasoline in his car during a

particular day.
F {n
Amount 2

of

Gas
E
__8_199 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 11:20 18:00
A ' S

el horme Time of Day retums home

Describe how Dar may have spent the day.

) Dar \efd home ol ?5:\. He stavied with % Yank of aas in his car, He deove Tor aboud | Your.
2) Var kaé a meeH v about -_{- howr.

3) e drove for aboudt V% houvs.

) Sar hada meeting for an hour (2ad M«-\-ﬁ‘ﬂ)'

(5) He drove Yor a fucther hour.

(L) W veduelled al | pen.

[N Dar Wad a \onch mech $ov about 2 houss.

(3) He éﬂwe \'\oma Q\A Qxfi\g u\)ow\ 5(0\1 \DHM Q‘nod %\—"‘ﬂ‘\k o&aag \eg_‘_ A k‘.s car.
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Functions Lesson #5: Interpreting Graphs of Functions 329

4. The two graphs shown compare two yachts: the Yukon and the Territory. The first graph
compares the yachts by age and cost. The second graph compares the boats by speed and
length. Describe the comparison between the two yachts.

fosls )
of Yukon Maximum .
Purchase
Price Mot~ “’"T Speed - ? Territory
® ﬁ (/) |
¢ B Bt 4 ) ,
@Z%% | | Territory Slower 1= = “5’ Yukon
i !
H i H
forger Age (years) oder Length (metres)

game teaglh
The Teccihony 15 ader Yaan the Yukon and s ?urthme Rﬂ'«, was \ess. Qo‘\-&\ Yhe Tﬁ“;'\vﬂ‘)
and the Yulon qre e Same \enﬁ—\\q, but e 'Vccvi’mcj can. achiove o greatec fecas s annn
$(eeA .

5. A super ball is dropped from a 10 m building. On each bounce, it bounces back to 80% of
its previous height. Create a graph of height as a function of time.

LY

(2
hei it
Lon

Y IIAVERVAY. g
Time,
6. Suggest a possible scenario for each of the following graphs.
| b
a
) Wﬁ@w [ 2ad Year )
%
3
{
1
i
The numoer of Wouss ol iy’f\ fer AN) e valie of a car deqreciatig
ovor . Jemod of wo a locaton ovev tme.

in Yhe noviherm M‘-s@m&.
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330  Functions Lesson #5: Interpreting Graphs of Functions

7. Sketch a graph with no scale to represent each of the following.
a) A computer’s value compared to its age ~ b) The amount of your savings if you

in years. save $10 every month for a period of
six months.
A
Value of Amount -
Computer ® .
® —
P
Age of Computer Time
(years) (months)

¢) The air temperature during a spring d) You are sitting in the bottom chair
day from 6:00 a.m. to 6:00 p.m. of a ferris wheel. Graph your height
above the ground during two
rotations of the wheel.

A A

Temperature Height
et _ (m)

Time Time
(hours) (minutes)

8. A student drew the following graph to represent a journey.
Explain why the graph must be incorrect.

™ 5‘“(“ s ouk & Finckin. Distance !
The person cannot be ak thvee from
Home ;

 diffeved places at the came fime.
1
i

/ Time

Boblem: 1§ tis moybe 3pm, how
e e %essw\ be 3difleceat
Jh-hwc; Lo home at -t

Some g 7
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Functions Lesson #5: Interpreting Graphs of Functions 331

Match each description on the left with the best graph on the right. Each graph may be
used once, more than once, or not at all.

Description Graph

9. Sketch a graph of a person’s height A. B.

as a function of their age. g \
10. The number of hours of daylight in

a given town in northern BC As distance (s travelled
depends on the day of the year. fuel deeveases .
Sketch a graph of the number of C. D.
hours of daylight as a function of
day of the year.
11. Sketch a graph of the area of a
circle as a function of its radius. Hoves froen shocler éwﬁ Yo
!mgga’ sk hren shel bee
F E. F. again
12. You start driving at a constant speed
with a full tank of gas. Sketch a
graph of litres of gas in the tank as
a function of distance travelled.
) Agerson grows rapidly The aren of a arcle
as q small ckid and direc tlyy increses o
then slows as they dececuses Lazed on

Gpe E‘m&ugﬁ athy Whge é Y %{.@\ﬁ% o a Mi@i
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332  Functions Lesson #5: Interpreting Graphs of Functions

Answer Key (Answers may vary)
1. a) see table below
b) i)Chelsea and Brittany leave home at the same time.

Line1l | Line2 | Line3
Distance (km) 4 * * ii) Chelsea and Amanda arrive at school.
1
Time (hrs) %3 1 - e ;
E] iii) Amanda overtakes Brittany.
Rate (km/hr) 6 4 12
. a .
Student Chelsea [Brittany famanda lV) Am nda leaves home 20 minutes
after Brittany and Chelsea.

¢) The steeper the graph, the less time is taken to travel to school. The steepest slope represents the
cyclist Amanda, the next steepest slope represents the runner Chelsea, and the remaining line represents
the walker Brittany.
2. Tyler hits the ball through the air for a distance of 195 yards. The ball bounces twice and rolls into the
hole. The golf shot travelled a total of 206 yards, and had a maximum height of 35 yards.
3. Dar left home at 8:00 AM with ¥4 tank of gas in his car. He drove for about one hour, had a meeting for
about 12 hour, drove for about 12 hours, had a second meeting for one hour, and drove for about one hour.
He refueled at 1 pm and had a lunch meeting for about 2 hours. He then drove home and arrived about 5
p.m. with a quarter tank of gas left.
4. The Territory is older than the Yukon, and its purchase price was less. Both the Territory and the Yukon
are the same length, but the Territory can achieve a greater maximum speed.
5. see graph below

Height

Time
6. a) The number of hours of daylight per day over a period of two years for a location
in the northern hemisphere.
b) The value of a car depreciating over time.

7. a) b)
Value of Amount
Computer ()] _—
® —_
, > >
Age of Computer Time
(years) (months)
c) d)
Temperature Height
(m)
— -
Time Time

8. The graph is not a function. The person cannot be at three different places at the same time.

9. E 10. D
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Functions Lesson #6:
Practice Test

1.  Which of the following cannot be used to represent a function?

A. Graph

B. Table of Values
C. Ordered Pairs
D. Coordinate

Use the following information to answer the next question.

Graph A y Graph B
X X
t one. ingut to one ouckput, Tench ingut has only one
owtk put .
y Graph C y Graph D
i
{
%
|
!
|
x x
g T eacy wpat hasoaly one
VLt Oudput
2. Which of the graphs show a relation which is not a function?
A. Graph A v
B. GraphB v
C. Graph C =—%nblem: Poes nod fass Yoe veckeal Vae -dest (VL)
D. GraphD v 1 kas o outpuds for one ot .

input  oubput
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334 Functions Lesson #6: Practice Test

The function flx) =2+ x? has domain {-3,-2,-1,0,1,2}.

Rcsponse

The difference between the largest element of the range and the smallest element of the
range is

(Record your answer in the numerical response box from left to right) (f

CTeel Solve Do a\ls i
in order o Qmi%tfmfmﬁé SEPA: \mfalg'. 2 1‘3. L‘HE

Feys 24 % 2249 5y Proy=24 oy - 2 Svees: \m]cs{-e\ema\‘r ~soallest element.
S0 s 1 4 m?‘l Taay sl By =2+ (15* = 3 =0-2
fens2 DT 204123 Py s2e @ =1

Use the following information to answer the next question.

Four relations are represented by the sets of ordered pairs shown.
L {(1,1),22),33} v o {(-1,0),0,-D} ¥
I[I’ {(2’6)7(3a~8)’(_296)a(010)}V’ IV' {(3’4)’(2’7)’(3,’9)’(7’ 10)} X

3. The relations which are functions are

A. Ionly

B. TIandIIonly

C. LI, Ionly

D. some other combination of I, II, IIL, IV

4.  The graph of a relation results in a straight line. The relation is not a function if the line

x
A. is horizontal ¥ A e—1— I / \
. . L
B.

is vertical X a5y
C. increases from left to right v’ WLT %ﬁmeg zfs?
. ; 1
D. decreases from left to right v VL“? e L

5. The function fix)=3 — 2x% has domain {-64,0,2,5}.
Which of the following is an element of the range of the function?

A, 35 Peby 23-260% = -19 Vecall:
B. 27 £ (-4) =3ma(.,%1: Y - eath inpud velakes
. 1 Doy =3-200) 2 3 Yo domain
—29 3y =3- 2(3)9‘-“’“ ceach mﬁ*%@ﬁ relates
F5) 232050 -*1;7 o vange .
1
ingst M}g;&
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Functions Lesson #6: Practice Test 335

Use the following information to answer the next question.

.

=
o

The diagram shows the graph
of the function y = f (x).

6. The value of f(-2)+£(2) is fenyef =04 (-4) s =4

® <+
inguk/ Iaguk/
B. -2 Yelopf,  h-CO0Y

C. 0
D. f0)

Use the following information to answer questions #7 and #8.

Consider the function P(x) =5x + 2.

7.  The value of P(6) is
Py =5(L) ¥ 2

A. % iwu& : 3042
4 = 32,

B. g

© =

D. 58

8. If P(%)=6, then

: b
E1“8"‘9" ptgu}  Teguk,
= o (LY =6b+2

ro®r
Al s
1a
==
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Numerical P2
Response

190.

Numerical g}
Response

Functions Lesson #6: Practice Test

Use the following information to answer the next two questions.

,,,,,,, ! y e
The graph of a - A
function y = f(x) is shown. 4
0 X
43 G —+3 r
v
The value of f{-3) +f(0) is .
0+ 3 =3
(Record your answer in the numerical response box from left to right) 3
If fla)=1 and f(b) =4, then the value of b—2a is sdeWolke,
flay=1 a2
A. -3 b-2q
B. -1 .(n-a2) »‘ Rl = Lol
C. 2 = |4y
® s s :

Consider the graph of the function f(x) =4x — 10. The x-intercept of the graph of f is

A, -10 Xiak: Leb Fexy:o (?) = qx:zg
D o o 9
© »s 4 =1
: v
D. 10
X=25

L. Monder

Consider the graph of the function P(x) = 2x% - 16.
The x-intercepts of the graph of P are located at (m,0) and (-m,0).

The value of m, to the nearest tenth, is
(Record your answer in the numerical response box from left to right)

Yink = ek ey = PCxY = 2x2 C\L
- (0) = 2t~ 16
EYIN +ih
=2t
2 T
\(": 3

Y= r = 2-%13"'
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Use the following information to answer the next question.

Consider the following functions.

1. px)=x*—4x-2 2. p(x)=%x+14

3. p)=3x"+x 4. p(x)=7-5x

11. For each function evaluate p(-3), and put the expressions in order from greatest to least.

The order i
e order is Loty = ( Yot y-2:Q¢02-2 =19

A. 4312

3412 1.?(): LU+ = ey =13
C. 3124 33( s o
D. none of the above 3. P( ) o: ¥ * 27-3 =

fo g0 )= 1750 D745 n

3?{&—1@5%— ~» 2%&5%—-,
a4y 2a 1§ 3
L A
k) ] LR

12. Given a function g defined by g(x) =px+q with g(0)=2 and g(1)=3 then

A. p=1,4=0 S-\ef\: S"\“‘_&rc\'uﬁ'ﬁ;(ﬂ:l Shep2: So\wfg { using 5(!\ =3
B. p=3,g9=2 omdax_;a,
= = = D 23
D. p=3.4=0 20492 3 ¢ %
pra =3
=2 %
Lek o
[ q;[ b
13. If f(x)=3" and f(_a)=8—11, then a= gty =3
IRaR @oﬁ@ o 0,
: @Za&ti‘; 3 TR < 8 p=d
A Negeve | q 4
](; —;Z Qx?g@ﬁex’% | 3°:%
b d 3%\ gy ,
PN iﬁ

o mr Ny
g‘g;w MM‘”{% ‘~>
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338  Functions Lesson #6: Practice Test

2
14. If g(x) =5 x+6, anexpression for g(2x —1) is

3

A. §x+5 9(&* ) = (hmi)ﬁ-L
~ 4 16 Yy
B.) 37+ 3 o 2

4 2 4y-24+L ° S YRS +18 . 1k
C. Fx+1l 3 3 3 33
D Si4s . NSNS g

3 Sl A 1Y

3 3

4. If fix)=1—-2x—5x2%, andif flx+2) is written in the form ax?+ bx +c, the value
Response ofa=b-cis____.

%) otk (Record your answer in the numerical response box from left to right) 40
e .
2
‘\'(K'@l) =\ - 2(%4- 3 )"S (?‘é’l )
g_v
\ A A T T
22

= - - - ;_. —
Bt Rt el

* ~5yxtogay-23

l\éuer;l; (r)lrf; ; 5. Afa)= E—Z—Z' The exact value of f{5) - ﬂS'l) written as a rational number in simplest

form is % The value of p is .

(Record your answer in the numerical response box from left to right) 32
by = (5) Hsh = 6 0sy - $ (1)
(5) t "t' G-\ .\I.l .5 _1
"9 a
(5 ‘ ‘
1 ) —S"
L4
5
A
J_, ! ¥ 1 \
2\ L ap
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Use the following information to answer the next question.

Melanie leaves school and runs to the shop. She spends some time
in the shop and walks home.

3km 1 km

home school shop

15. Which graph best describes Melanie’s distance from home starting from
when she left school?

Distance

from
Home (km)

C.

Distance

from
Home (km)

B.
4L 41
3L Distance 3 4
from
2+ Home (km) 2+
0 Time 0 Time
D.
4 L 4 1
34 Distance 3 4-
from
2+ Home (km) 2+
0 Time 0 Time
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Written Response - 5 marks

As part of an experiment, a 50 kg steel ball is dropped from a Canadian Air Force jet.

The height of the steel ball above the ground can be described by part of the graph of the

function A(t) =2575 -~ 4.9¢%, where h(?) is the height, in metres, of the steel ball
after ¢ seconds.

A
e Sketch the graph of the function on the grid. nel
1515 —
» Determine the value of A(30) and explain N
why 7(30) does not represent the height of the A
ball after 30 seconds? \\\
hix) =1515 - 0] (30)*
_ . - >
= —\§%5

“the ball has o.\fmg\.) Wil the Srouag\, 30 Yhe

: i
* At what height is the ball dropped from the jet? Hunchion no longer rapeesents fhe L‘u&k

of e ball. .
-h:o & ‘\ni‘\'w\\"'\mc.
h(o) = 2575 - Hﬁ(o\z 2516 -0+= 2515, 25715 m
» How long (to the nearest second) will it take the ball to make contact with the ground?
W) 20— ground evel. (o) = 2515 -_Lfij t': 535.610. .
L
K4k =2519 L = {5550
45 %]
» Suggest an appropriate domain and range for the function A(?). t: 2284
ADMQ‘-(\:?'L\“ $£$23 k GQ? Maxiiis 23 seconds
wa @j} .
Vasge : ihml ot L&) ¢ 2515 Wible RE =0 w23
Answer Key %ﬂ
1. D 2. C 3. C 4. B 5.D 6. A 7. C 8. B
9. D 10. D 11. B 12. C 13. A 14. B 15. A
Numerical Response
1. 9 2. 3 3. 2 . 8

4. 4 0 5. 3 2

Written Response
1. «-1835. The ball has already hit the ground, so the function no longer represents the height of the ball.

e 2575 m
e 23 seconds
¢ domain {¢ | 0<t<23,te R} range {h(f) | 0 <A £2575,h(t) € R}
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