MPM2D1 Date:
Day 7: The Quadratic Formula Chapter 6: Quadratic Equations

. The height, h, in metres, of a golf ball t seconds after Billy Bob hits it with a club is
described by h = -5t* + 30t. How long is the ball in the air?

0=-5t*+30t 6G(F=-5¢t
O=;‘717(1‘:-b) b secondS

“5+=90 t-6 =0 0 b
[£=0]
. The height, h, in metres, of a football ts ds after Billy Bob throws it off the roof of
a building is described by h = -5t* + 20t((+ 2% How long is the ball in the gir?,

0=-5t*+70t 117"
0~ —5(t- Yt -5) /-r 4 —§ 9 see,
- -5 (&t 1 & y

<-¢ > |
S8 e, P
C. The height, h, in metre 0 abaseballts eomas after Billy Bob hits it with a bat is

described by h = -5t + 18t+1. For how long is the ball in the air?

| V] 5 C

R f'\ /’\ L\
Sl—ordord Form Y= 1 {- 7
To find the zeros of ax> + bx + ¢ = 0, you can use thi Qua 2. If you can solve this,
Example B from above: a= "5- b= +2’O c= +c;25-
e substitute the values of a, A 2 _
b, and c into the formula t= 30+ \/(10) 45
(use brackets!) 2(9) \\{j
e use your calculator to () + . [(Q00) 09
determine the value under | t= M uoo«\-g il
the square root sign (-10) RN a'th{:e e VN
— ank am >

e take the square root (round
to 1 decimal if required)

e split the equation into 2 A (2
equations — one with the | t= € +(20) or t= €10-(3%0)

‘+* and one with the ‘—’ (10) (-10)
\0 -50
e calculate the numerators tzu or t—u
(-10) (~19)
e divide to get your zeros t= -4 ort=_ 7 N
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Discriminant

Do you see b’ - 4ac in the formula above? It is called the Discriminant, because it can "discriminate”

between the possible types of answer:

o when b? - 4ac is positive, we get two Real roots (The graph has two x-intercepts)
/7« when it is zero we get just ONE real root (both answers are the same; the graph has one x-intercept)

« when it is negative we get no Real root

_bwm\{l' 19

( 19" -4 (\‘f)—(})

X

1,1 " Q(-';)
X, ,= =~ 18% {34y
. o
X o= = 19+185
-lo \,
X - -¥ +lg.§— )(2: -___1?_lgq
"o “lo
_ On X < -36'{
k=5 ST
!xr_ _0_01,’| [ ¥,z S.G'TI
3. -3*+x-7=0
a=_5 b= 1 c= "2:
X:—bi\/b2—4ac
Y — 4 7V 4
(I
-e.(:_":o)_ — (p(\+ Squoﬂ-’-

xm.:_-! :F@ -33 . root 4
-6
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ho Solutions.
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2. -5x% +30x = 0
a= -5- b= 30 c= O
X_—bi\/b2—4ac
B 2a
xl?.: _30:\]301‘“(“'5)(")
2(-5)
X - -30FJ A
|2 —_——
o
XI .= -:—SE:_I:_S_O
] )
¥z ~30432 X,z ~30-30
10 -lo
\‘Kl:'0 Xx: ‘6
4,  XP—-6x+9=0
a= d b= —6 c=_1T
X:—bi\/b2—4ac
2a
X . _—(e ¥ o)=Ll
- ——
)
X . 6 FV%-3
: ~
6 FO
X2 <
X = €40 = €
s40 %l
X;=3 ’{z"g
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https://www.mathsisfun.com/numbers/real-numbers.html
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5. A paper airplane follows a parabolic path with h = -4t* + 11t + 3, where h is height in metres, and t
is time in seconds. Use the quadratic formula to determine how long it takes for the paper airplane
to hit the ground. Verify your answer using factoring.

= -ttt +3 -]_[i'_3
o--q b-" -.3 -
%ﬁ L 2 (D RTan I A e S V161 _ +!3 m

2(-y) -7 -u-—LS

‘ 35(C) X2:$

6. The path of one freestyle aerial skier from the top of the kicker (i.e. the ramp) to the landing point
can be modeled by h = -0.2d% + 2.5d + 8, where h is the height in metres above the landing point
and d is the horizontal distance from the kicker.

a. When does the skier land?
0--02d*+25d +3

Q=-02 b=25 c=§ - A5+ 36
x . -2s Tasv-uona) AT TVIAT 5% 36f

];1-" QC—O'L) = ~0. L‘ - ~ a'q i —j2 ?5‘

at (5.25 s
2 Jal 2." ‘é.q'z.‘-.-

b. For how long is the skier above a height of 10 m? —9Yy
(0= -02d% +25d 43 ) x .. A9 % o) ~4(-02)2) Xo= 15,47
O=-02d"+ 254 +3 1O 2(-0)

O=-024*+2.9d -2 X .-95%0 ¥, ="2A5t99 _(
Q:-02 b=2s c=-2 i -2-:#? <: T - 45y
X, -2.5-09 YT see.

A~ -~ 3’1‘ —_—
C. Is it possible for the skier to reach a height of 20 m? A z =
25 = -02d* +25d +8 X e 25 ey —y(-02) () -2 «-7@'
Q= -9X"+25d -7 12 -0y -— = T NI 3o/ Ty,
== =25 =" )
Q=-02 bz2s c="I¢ T POSSI16LE
:j':. VAY

™ M Loesrt ity
With +
e Fru.
6. The length of a rectangular garden is 6 more than the width. The area is 27m?. Use the quadratic
formula to determine the dimensions of the garden. Verify your answer using factoring.

Xt6 9% - x [ +6) X, - I Ehocm . 4% ‘2
A-97 o U =ytbx 201) z

1
0= K tbx-1% X _~6t12 _
Q= b=b ¢~2% = —_’1'——3

X, = —(%L?- =9 CHEck
0=y“ox-1t ¥
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