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Properties of
Parent Functions II

Take out your NOMEWOrK

Go to the Boards...

Tell me everything about the parabola

Y=2x +8x -0

and sketch
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MCR3U 3.1 Properties of Quadratic Functions

Applications of Quadratic Functions — The Flight of the Golf Ball

Mike Weir hits a golf ball upwards from the top of a cliff.
The height of the ball above the base of the cliff is modelled by h(ey= -6¢ + 24¢ + 72,
where 7 is height in metres and # is the time in scconds.

a) Draw a picture of Mike, the cliff, A Drawing of Mike and the Golf Ball
and the flight of the golf ball.

As you answer the following questions add . T

the measurements to your picture. . ~

b) How high is the cliff? 72 m Y ~nt

b) When will the ball hit the ground?

¢) When will the ball reach its” maximum height?

d) What is the maximum height of the ball? A Graph of the Flight of the Golf Ball

Y

©) Graph the function.

0 Determine the Domain that describes the flight of the ball.

) Determine the Range that describes the flight of the ball

h) When will the ball reach a height of 42 m?
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MCR3U 5.1 Properties of Quadratic Functions

Applications of Ouadratic Functions — The Flight of the Golf Ball

Mike Weir hits a golf ball upwards from the top of a cliff.
The height of the ball above the base of the cliff is modelled by A(fy= -6 + 24t + 72,
where / is height in metres and ¢ is the tim in seconds.

a) Draw a picture of Mike, the cliff, A Drawing of Mike and the Golf Ball
and the flight of the golf ball,

As you answer the following questions add <7 (>
the measurements to your picture.

b) How high is the chill? HO\ =10 72

b) When will the ball hit the ground?

w\/\ar\ :7@tz+24t*71

> -/
- -6 (£-4L
-6 (t—eﬁ(ti>
+= & o [ > Z: -2
¢) When will the ball reach its” maximurm height?
x volue o F Vevtex Y

AOS =&+ 20

o
@]
o

= o
d) What is the maximum height of the ball? A Graph of the Flight of the Golf Ball
N\ vedue o Verbos
(=6 (24 +T12 .
= A6
o4
¢) Graph the function.
<
) Determine the Domain that describes the flight of the ball.
D=3 2Rl oz ts ‘ﬁ o S ox
@) Determine the Range that describes the ight of the ball
<
R=7 he RI0ERE TG
h) When will the ball reach a height of 42 m?
40 = et 29Tt T
O = Lt i+249¢ + 22
2
0= -G (E= a4t -5
O -6 (t/—g PEED
L &
+=3 >Z=-1
@ 5 seco) As
MCR3U 3.1 Properties of Quadratic Functions
Application of Quadratic ions — The Flight of the Golf Bull — Part Two

Brooke Henderson has a difficult golf shot to make. Her ball is 100 m from the hole. She wants
the ball to land 5 m in front of the hole. so it can roll to the hole. A 20 m tree is between her ball
and the hole, 60 m from Brooke’s ball and 40 m from the hole. With the base of the tree as the
origin, write an algebraic expression to model the height of the ball if it just clears the top of the
tree.

a) Draw a picture of Brooke and her ball, the tree, and the hole and mark all given measurements.

A Drawing of Brooke and her Golf Ball

20

> p |
b) Sketch a Graph of the Flight (hint — a parabola is symmetrical) % 0 (@

Y

-0 42,5 l 3;*

) Develop an algebraic model for the flight.

d)  Check your model by graphing on Nspirc and identifying the critical points of the flight.

c)  Determine the Domain and Range that describes the flight of the ball.
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MCR3U 3.1 Properties of Quadratic Functions

Application of Quadratic Functions — The Flight of the Golf Ball - Part Two

Brooke Henderson has a difficult goll'shot to make. Her ball is 100 m from the hole. She wants
the ball to land 5 m in front of the hole, so it can rall to the hole. A 20 m tree is between her ball
and the holc, 60 m from Braoke’s ball and 40 m from the holc. With the basc of the troc as the
origin, write an algebraic expression to model the height of the ball if it just clears the top of the
tree.

) Draw a picture ol Brooke and her ball, the tree, and the hole and mark all given measurements.

A Drawing of Brooke and her Golf Ball

b) Sketcha Gmp%)ghe Flight (hint L a parabola
—

— £ 2 : = <
L=i4 v -

©)  Develop an algebraic model for the flight.
7 DO = Q00 o

Fod= o lx- 2N x-ED

K00 200
)= o (w35 5“60> - L - =
20 = o (0-25)0160) /o5
20 = o (Ao <‘ﬂ

4 1heck)our<model by graphing on Nspire and ldenuhmz the cmu? ‘poid otig 7* éo>

¢)  Determine the Domain and Range that describes the flight of the ball.

71.38 Ty

rl(x)=%5 (x+60): (x-35)
(-12.5,21.5) (0,20) /Rf{ttde/moé 5£Q\S¥S

il I

-86.04 (*60,0} 5 1\35,0)'3 9:

DR 6oL x2 25

y=x --linear

Special Features/Symmetry

- Straight line that goes through the origin

- Slope is 1

- Divides the plane diagonally, graph is only in
quadrants | and IlI.
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y=x° -- quadratic
Special Features/Symmetry

- Parabola that opens up

- Vertex at the origin

- Has a minimum value (y=0)
- Axis of symmetry at x=0

- Graph in Quadrants | and Il

D :gxéi@}
ﬁjgﬂéﬂ\ﬂgo}

y= /X -- square root
Special Features/Symmetry

- Half\\?arabola//that opens right

“'Vertex at the origin

- X and y have minimum values
- No symmetry

- Graph in Quadrant |

D rgXE/R/ XBOK
2-{ye®| 3205
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y=1 --reciprocal Y
X

Special Features/Symmetry

- Hyperbola
- Does not intersect x or y axis —

- No minimum or maximum value <
- Graph in Quadrant | and IlI
- Has 2 asymptotes J

Asymptote ?

0r Cmég

D:Zxéﬂl %#Oj
o -fyeR | 9#o]

A Lm&ﬁﬂf\ﬂk“ﬁ bone Hhat
+te jrgjg/{ wnll never fUMC//L

y=2" -- exponential

Special Features/Symmetry

- Does not intersect x-axis
- No minimum or maximum value 5

- Graph in Quadrant | and II
- Has 1 asymptote
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y=sin x -- sine curve (sinusoidal)
Special Features/Symmetry

| ompl e
et pets  Na o

- axis A KLS

Sinusoidal Function

N 2710
ap° ﬁ | ﬁ
3 360

- A function that has a general shape of a sine curve

1. What is the maximum value of sin x? i

When does this occur? 90 ’

2. What is the minimum value of sin x? — 7

When does this occur? 2 /) ’
. What is the period of the graph? 3 5(0°

. What is the equation of the axis? Y — O

3

4

5. What is the amplitude? |

6

7. What is the domain? > = f X € /Qj
8

. What is the range? 0 = Z g e [P //

. What are the coordinates of the x-intercepts? O) /?OO/ 3600

/éjfl?
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Summary
Properties
- amplitude is |
- period is 3560
- axis of the curveis __ Y = O
- Domain xeR — ~

<

-Range __— I =4 = |

5 key points /X
- S

[ )E}i -2 :
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1.

/

What is the maximum value of cos x?

© a
O 360
What is the minimum value of cos x? ’}

When does this occur?

When does this occur? /¥ ()
What are the coordinates of the x-intercepts? 9@2 7 7@0
What is the period of the graph? < (-

What is the amplitude?

1

. What is the domain?

X e R

® N o 0o A~ W

. What is the range?

-

What is the equation of the axis? j =0

Summary
Properties
- amplitude is —

1

- period is 360

- axis of the curve is

O

Y
- Domain x €K
-Range _— I = 4y =1

~

5 key points

[

[
T

S
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Homework

Use TI-Nspire for Pg. 363
be sure to save your graphs

Pg.363 #5, 6, 8

Pg. 243 #1, 2

PRACTISING Pg. 363

5. Using a graphing caleulator and the WINDOW settings shown, graph each
funcrion. Use DEGREE mode. State whether the resulting functions are
periodic. II so, state whether they are sinusnidal.

a) y= 3sihx + 1 ¢) y=cos (2x) —sinx e y=05cosx — |
b) y= (DM04x)sinx A} p = 0.005x + sinx £y 3 = &in90°

6. Bascd on your observations in question 3, what can you conclude about any
tunction thar possesses sine or cosine in its equation?

7. Ifglx) = sinxand F(x) = cos x, where 07 = & == 360°, caleulate each and
explain whart it means.

a) g(90%) by A(90%)

8. Lking a gr:aphing caleularor in DEGREE mode, gr:iph each sinusoidal linction.
A Use the WINDOW sertings shown. From the graph, state the amplimde, period,
increasing intervals, decreasing intervals, and equatden of the axis for each.
a) y=2sinx | 3 c) y =sn(0.5x) + 2 € y=2sn(0.25x)
b} y=3sinx+1 d) y=sin{2x) — 1 f) v = Fsin(0.3x) + 2

10
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table of values,
a) P ¥
—a | 5

-3 8

=2 [ 13

-1 |20
0|29

1| 40

b) x |y
=5 | 32

-4 | 15

-3 8

-2 | 4

=1 2
o1

o)

d)

FURTHER Your Understanding

1. Use diflerences 1o identify the ype of funciion represenied by the

x y
-2 —2./49
1] —2
2 1
4 13
6 [

B8 43
x |y
65 |09
075 111
1 1.3
125 1 15
1.5 1.7
1.75 | 1.9

pg. 243

aj

bs)

4

2. Whar type of function is represented in each graph? Explain how you know.

11
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12
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