3U - C1 - day 7 - Function Notation - ANS.notebook

rrrrrrrrrr

Warm - up

L

40 80

120 160 00 240 220 320 350

60 360 5407 720

30 B0 120 160 200 240 260 320 360

Min 3

Max [4

Axis y =1/
Amplitude — &
Domain X €/
Range S < \5/ <19

oL
e
_E.-
Br
Aok
Mn 1O Min — I3
Max [O Max 3
Axis =0 Axis q=-5
Amplitude\/ (O A_mplituded 5
Domain X € R Domain x € (R
Range —/O\<(/]\<{O Ra.ﬂge_/3~<453
</ _J
_ A
35}
3
25}
y N T — — 2_|||||||||| I

15 30 45 B0 75 90 105 120

Axis v = 3_
Amplitude ~ 0.5
Domain X €|
R_ange .2.§ < L7 < 3r5

N




3U-C1-day7-F

unction Notation - ANS.notebook

Wha

5.

8.

t did you do for homework?

PRACTISING

Uking a graphing calculator and the WINDOW settings shown, graph each
function. Use DEGREE mode. State whether the resulting functions are
periodic. I so, state whether they are sinusnidal.

a) y=3sinx+ 1 ¢ y=cos(2x) —sinx el y=05cosx — |
b) y= (0004x)sinx  d) y = 0.005x + sinx ) 3 = sin )"

Based on your observations in question 3, what can you conclude about any
function thar possesses sine or cosine in its equation?

Iftg(x) = sinxand £(x) = cosx, where 0% = & = 360", caleulate each and
explain whar it means.

a) ‘_,-?I:‘_}ﬂ"':l bl A(907)

Uking a graphing caleulator in DEGREE maode, graph each sinusoidal function.

A Use the WINDOW sertings shown. From the graph, state the amplinude, period,

increasing intervals, decreasing intervals, and equadon of the axis for each.
a) y=12sinx 1+ 3 c)y= sin(0.9x) 12 @) y=12 sinf 0.25x)
b} y=3sinx+1 d) y=sin{2x) — 1 f} v = Fsin(0.5x) + 2

FUR

a)

b)

1. Use differences 1o identily the iype of funciion represented by the

THER Your Understanding

L
9 2,

table of values,

X ¥ C:I X ¥
=4 ] =2 =2./4
=3 8 1] -2
-2 |13 2 1
-1 |20 a| 13
0|29 6 &l
1| 40 8 253
x |y e Ty
-5 | 32 05 |09
=4 116 075 11
-3 8 1 13
-2 4 1.25 | 1.5
=1 2 1.5 1.7
0 1 1.75 | 1.3

,Og 36‘3
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2. What type of function is represented in each graph? Explain how you know.
a) cl Y
E__
4_
7] X
4 B
:f ¢
b) Ay d) o
8_
4_
7] X X
S0 B s e T T T T T T T T
-8 -4 4 4 8 1 4
__4—
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Function Notation

Learning Goals
- learn functions notation
- be able to use function notation
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Write down an equation of a straight line.
_ L
Y=+

Write down an equation of a parabola.

Yy=3x" +6

Graph your lines on your TI-Nspire :
/
ﬂi@ﬂ - 5=x+5
Function Notation »E(M’\ CWLT'O/'\
- another way of writing an equation
- instead of y we use f(x) \f\’/
~__ [Foafx

y=4x-5 is the same as f(x)=4x-5

Function Notation

6.67 ’7

£1(x)=3- x+4 £2(x)=2- x2-5

not 'y w7
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y=3x+5

What is the value of y when x=27?

X =2
Y=3x + 5
- 3(2)+5

= |

f(x)=3x+5

f(2)=2 </2)+S
= |

Is it always "f"?

No, any letter can be used.

Most common ---f, g, h

d(t) --- distance as a function of time
h(t) --- height as a function of time
v(t) --- velocity as a function of time

Using different letters makes it easier to talk
about 2 or more different functions.
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On the Boards...

f(x)=2x+3

Find f(3) f(4)

i) =2(3)+3 L (9)=2(1)+3
— 6+ 3 = K S

= 9 =/

g(x)=3x%-2x+5
Find g(5) 2g(5)
= 3(5) -2+ 5 :2(3(3)?,02(5%5)
o =2 (70)
= 140
g(5)-g(4) g(5-4)
= 3(5) iz(sﬁs 1(3(4/)1/72(#) +6)
= Fp — 45 J
=72 = 901,
_ 30 20015
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f(x)=x*+5x
g(x)=3x+15
Find
g(1) g(3x)
:3(()*/5 ij(3x>+/jﬁ
-7 = 9x +15
=&

Solve for x
f(x)=g(x)

/(lfjlx =3x+1D
K+ 5 -3x 150
K+ 2x —1S=0

(=) xr5)= 0
T T

3f(1)+g(-2) f(3x)+g(2x)

= 3(17+50)13()+5

= 3(6) -6 +1(5
=18 -6 +15 )
e GRSl

= Ox + /5K +6x + 15
:9)(2—7‘-2/)( +/5
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Example: For the function shown in the

graph, determine each of the following
values.
-

ok afe = — /. 5§
b) f(-1) M,AOL@]L/VMOO(

c) x if f(x) = -2

X =37

Lo ‘iH

Do you understand?

Consider the ﬂmcrionsf(.\'} = x? — 3xand g(x) =1 — 2x

a) Show that f(2) > ¢(2), and explain what that means abour their graphs.

Use your TI-Nspire to graph.

() =2 -3(2) 9(2)=1-2(2)
=4 -¢ — /-y
=2 = -3




3U - C1 - day 7 - Function Notation - ANS.notebook

Y 5 | W
S ¥V

429

Seatwork
pg 22 #1, 2,10, 11ab
pg 88 # 9, 17a

Handout
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1. Evaluate, where f(x) = 2 — 3x.

a) f(2) o f(—4) e) fla)
b A0) @ #(2) ) f36)
2. The graphs of y = f(x) and y = g(x) are shown.
Ty ]
4 4
2—_1 . :
* be m i
|_ T |_ T |0_ T i .| ‘l T |_2| |0_ i T .!i T
—2- 3
T T =T A i
Using the graphs, evaluate
a) f(1) o f(4) —g(—2)
b) g(—2) d) xwhenf(x) = -3

pg 22

i) f(0)
ii) f( l)
iii) (2)

a) —6 b) 2

c) 0

9. Consider the function f(s) = s* — 6s + 9.
a) Create a table of values for the function.
b) Determine each value.

iv) f( 3)

v [A2) = f)] = [F(1) = f(0)]
vi) [f(3) —f(D)] = [/(2) = f(1)]

3
a2
)5

¢) In part (b), what do you notice about the answers to parts (v) and (vi)?
Explain why this happens.

10. The graph at the right shows f{x) = 2(x — 3)* — L
O 2 Fvaluate A—2).
b) What does f{ —2) represent on the graph of /2
¢) State the domain and range of the relation.
d) How do you know that fis a function from its graph?

11. For g(x) = 4 — 5x, determine the input for x when the output of g(x) is

10
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13. As a mental arithmetic exercise, a teacher asked her students to think of a
A number, triple it, and subtract the resulting number from 24. Finally, they were
asked to multiply the resulting difference by the number they first thought of.

a) Use function notation to express the final answer in terms of the original
number.

b) Determine the result of choosing numbers 3, —5, and 10.
¢) Determine the maximum result possible.

16. Let f(x) = x> + 2x — 15. Determine the values of x for which
a) f(x) =0 b) f(x) = —12 o flx)=—16

20. A function f(x) has these properties:
* The domain of f'is the set of natural numbers.

« f(1) =1
s flx+1)=flx) +3x(x+1) +1
a) Determine f(2), f(3), f(4), f(5),and f(6).

b) Describe the function.

pg 88

9. Determine two non-equivalent polynomials, f(x) and g(x), such that

f(0) = g(0) and f(2) = g(2).

17. a) Consider the linear functions f(x) = ax + & and g(x) = ex + d.
Suppose that f(2) = g(2) and f(5) = g(5).
Show that the functions must be equivalent.
b) Consider the two quadratic functions f(x) = ax* + bx + ¢ and
g(x) = px* + gx + r.
Suppose that £(2) = g(2), f(3) = g(3), and f(4) = g(4).

Show that the functions must be equivalent.

11
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1. a) —4 c) 14 e) 2 — 3a 'q/)s
b) 2 d}% f)2 -9 hl@"&

2. a2 b) 4 -5  d) —3or—4 ‘ pg 22

10. a) 49
b) The y-coordinate of the point on the graph with »-coordinare —2
c) domain = {x E R}, range = H ER |y = — 1}
d) It passes the vertical-line test.

11. a) 2 b) 0.4 c) 0.8 d}%
13. o) fls) = 24— 3)x b)45,-195,-60 o 48
16. a) 3,-5 bL-3  J-I

20. a) 8,27, 64, 125,216 b) cube of x or »*

pg 88

L ey ¢

9. Answers will vary. For example, flx) = 2x and glx) = x?

17. a) both functions are linear; a pair of linear functions intersect at only
one point, unless they are equivalent; since the funcrions are equal
at two values, they must be equivalent

b) both functions are quadratric; a pair of quadratic functions
intersect at most in two points, unless they are equivalent; since
the functions are equal at three values, they must be equivalent

12



3U - C1 - day 7 - Function Notation - ANS.notebook

MCR3U - 1.2 Function Notation
Ex. #1 Create a Table of Values for fix)=3x+2.

X ) Determine the following values

a  f() b f3)

e) f(1) +1(3) d) 3f(1) + 4(3)

Ex.#2 Given g(x) =x+5
a) Name the function.
b) Determine each value

[OF QN (i) g(2) =

(i) g(-1) + 2(2) = (iv) 2g(-1) + 3g(2) =

¢) Determine the input for x when the output of g(x) is,
G 11 (i) 5 (i) -7

Ex#3 This graph represents the function f(x)

2) Evaluate f(-2) 6
b) What does {-2) represent on the graph of 7

¢) Determine the valuc of x when f(x) =7

d) Determine the value of x when f{x) = -5 4\

MCR3U - 1.2 Function Notation

Ex#4 Given k(x)= (x - 2)(x +3) determinc the value of x when £(x)=0

Ex#5 Given h(x)=x" +3x+4 determine the value of x when A(x)=2

Ex#6 Given f(x)=x" +3x+2 and g(x)=2x+3

a) Prove that £ (1) < g(1) and explain what that means about their graphs (hint:NSpire).

b) Determine f(2b) and g(2b).

¢) Determine f(c+2)—g(c—2).

13
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Worksheet #5
MCR3U - 1.2 Function Notation

Ex. #1 Create a Table of Values for fix) =3x+2.

x N _ ;

X ) = Bocs Determine the following values

- —
) DR ©)

O [ 2-2=-a s g when

| =) xX=| 5 J \

= E)

2 1] ) (1) +f(3) d) 3f(1) + 4f(3)

2 4 = S+ (] =20+ =(n)
=6 =59

Ex.#2 Given g(x) =x+5

a) Name the function. C 3

b) Determine each value

@ g1 = @e- L+
= (D+5 =7
= 4
(i) 8-1) + 22) = (iv) 28(-1) + 3g(2) -
s 4+ =2 (a1 3(=3)
= 1 = 29
¢) Determine the input for x when the output of g(x) is,
i 11 (i) 5 (iii) -7
(= x+5 5=X+S )X 4S5 -~
-5 ==x+5-S S5 x+S-5 —7-5 = X+1S°5
6= X 0= X _r2= X
Ex#3 This graph represents the function f(x)
(&5

a) Bvaluatef(-2) = [
b) What does f(-2) represent on the graph of £?

“The value OoF N en = -2
¢) Determine the value of x when f(x) = 7

- - 4

d) Determine the value of x when f{(x) = -5

ka: -S

<=0

MCR3U - 1.2 Function Notation

N = (x2)x 2 =0

Ex #4 Given k{(x)= (x— 2)(x+3) defermine the value of x when £(x)=0 .
O=x-2) (42D
~2-5 = X4R=O
x=2 =3
Ex#5 Given A(x) = x* +3x+4 determine the value of x when h(x)=2 .
Q= 2+ G
O = X4 Box+ L
O = (XH2V+ 1)

X270 < [ %Qi{)\

Xz~
Ex#6 Given /(x) =% +30+2 and g(x)=2x+5
2) Provethat £(1) < g(1) and explain what that means about their graphs (hint:NSpire).
N =z
SUO= %20+ 2 6(D: 20D+S
-c Jp
<900

b) Determine f(25) and g(2b).
Sao= (st 3an+a JR-AW+S
= 4B+ b+ =9b+3
¢) Determine f(c+2)—g(c—2).

Sl = (c+D? 4 2(cead+ S
B R + =2

= C/L+7C+(Q\
(c-2D= alc-2) + S
J
- Dec- 4+ 5
- 2c 4

So. . ?<(+23*ﬁ((’2>
- Crerla-(2c+ 1D
T Py 22|

= Qsz 6(/4—2\

14
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1.2.4 Extreme MATCH Challenge

During class you created 4 different graphs with the graphing calculator and CBR. Use what
you learned from this activity to help you answer the following:

Graph 1

The graphs above are both linear. To create the graph on the left, a student started 3 metres
away from the sensor and then walked slowly away from the sensor at a constant speed.
Explain how the student would have to change their walk to create the graph on the right.

Graph 2

The graphs above are both quadratic. To create the graph on the left, a student had to wait,
then walk towards the sensor walking quickly at first and then slowing down. They then moved
away from the sensor, slowly at first and then speeding up. Explain what changes the student
would have to make to their walk to create the graph on the right.

Grade 11 U/C — Unit 1: Introduction 12





1.2.4 Extreme MATCH Challenge (continued)

Graph 3

The graphs above are both exponential. To create the graph on the left a student started one
metre away from the sensor then moved away from the sensor, increasing their speed as they

walked. Explain how the student would have to change their walk to create the graph on the
right.

Graph 4

The graphs above are both periodic. To create the graph on the left the student start 3 metres
away from the sensor and walked away from the detector, then towards and away repeatedly.
Explain how the student would have to change their walk to create the graph on the right.

Grade 11 U/C — Unit 1: Introduction 13





1.3.5 What Am 1?

1. Examine the graphs below and classify as linear, quadratic, exponential, periodic, not
sure.
2. Examine each table of values below. Use finite differences to classify each relationship

as linear, quadratic, or other.

X y X y
1 12 1 )
2 7 2 8
3 5 3 -2
4 6 4 8
5 10 5 -2
X y X y

1 -9 1 32

2 -4 2 -16
3 1 3 8

4 6 4 —4

5 11 5 2

Grade 11 U/C — Unit 1: Introduction 22





1.3.5 What Am I? (continued)

3. Read each of the following situations.
Decide if each situation would produce a linear, quadratic, exponential or periodic graph.

a. Nabilia takes a taxi to the airport. She pays a flat fee of $5 and $1.50 for every
kilometer traveled. (x = distance, y = total amount paid)

b. Your boss pays you $1 for your first day of work. On your second day, he pays you
twice the amount of the first day; on the third day, he pays you twice the amount of
the second day; on the fourth day, he pays you twice the amount of the third day,
and so on. (x = day number, y = amount paid to you on that day)

c. A soccer ball is kicked into the air. It rises to a maximum height of 12m and then falls
back down to the ground. (x = time, y = height above the ground)

d. The pendulum on a clock swings back and forth, back and forth, back
and forth. (x =time, y = distance from vertical)

Distance from
vertical

e. You roll 36 dice and remove the dice with one dot showing. You roll the remaining
dice and remove the dice with one dot showing. You roll the remaining dice and
remove the dice with one dot showing. Repeat this process until you have no dice
left. (x = roll number, y = number of dice remaining)

Grade 11 U/C — Unit 1: Introduction 23
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