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Warm - up #1

Determine the equation of a parabola that
a. has zeros 5 and -2 and goes through (1,36)
b. has a vertex of (4, -5) and goes through (

7,-23)

Warm - Up #1 - Solution

Determine the equation of a parabola that
a. has zeros 5 and -2 and goes through (1,36)
b. has a vertex of (4, -5) and goes through (7, -23)

a., £¢<) =3 (x-5)Xx+2)

b, “23°Q @*“*)*"’
~23 =0 (3) "

._2’_?) ..-:@a '—'S
-8 = 74

’ﬁ(;c; = Z(x 4) 5

I\
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Warm - Up #2

Determine the equation of a parabola that )
70
has zeros Jgf) - 243 and 3065 %L,rOUJA /515

verify your answer by graphing with technology.

Warm - up #2

Determine the equation of a parabola that )
70
has zeros /3 |- 243 and goes *WOUjA /“ZIE/

verify your answer by graphing with technology.

T = o (-5 w22

) - o (xTBAXFLI3)

a0 = a(3d3-v3 )33 +243)
40 - a (2V3)(593)

96 =a (o0- 3)

90 = 300-
30 30
= o

()= 3 (x-J3)x# 2V3)

o ?;t { 3,90)
fl(x)=3- (v—\fz_)- (x:+2- \/3_)

||||||||| i - O O v O O O v O x
F10 = 10
.20 L
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pg192 Try On Your Own #2 from Lesson 3

10. A tunnel with a parabolic arch is 12 m wide. If the height of the arch 4 m
from the left edge is 6 m, can a truck that is 5 m tall and 3.5 m wide pass
through the tunnel? Justify your decision.
s it wise to drive down the middle of a
tunnel ?

10. A tunnel with a parabolic arch is 12 m wide. If the height of the arch 4 m
from the left edge is 6 m, can a truck that is 5 m tall and 3.5 m wide pass

through the tunnel? Justify your decision. .
e ot
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Turn on the Video

Linear - Quadratic Systems

Learning Goal
- Find the point(s) of intersection of a linear-quadratic system
- Find the number of POI of a linear-quadratic system
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Recall Linear Systems from Grade 10

How many times can two lines intersect?

X = 7

How did you find the intersection point?

y=-2x+11 and vy= 3x- 4

- 2x 1l = 3x-Y4
|15 = 5x
X

s Ay,
flt:}=-2-x+1l

=

) N

-6.67 .

Now ... Think Quadratic and Linear Systems

How many times can a parabola and a line
intersect?

How do you solve for the intersection points.

yd

/
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Determine using algebra ...
the Points of Intersection between

f(x) =x* and g(x) =x+ 2
| Firstgraphit ... )(L - X + 2

‘ f3(x]=x2667%/ )(L -x -1 =0
| z (x'l)(x-l—l) =0

10 !
9} =x+2

| T M.

Pause the video and try on your own...

Determine using algebra ...
the Points of Intersection between

f(x) = x*+1 and g(x) = 2x + 4
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Pause the video and try on your own...

Determine using algebra ...
the Points of Intersection between

f(x) = x>+1 and g(x) =2x + 4
£(x) = 3(")

alo= Ax + Y

x"-a2x -3 <
(x_—3)(x+ [)=0
1 T
X=3 x =1
£(3) = 37+ -F(")=(~')L+’
= 9 +1 = |+
= |0 = 1

(2,10) (—l)l)

(2,10)

Determine using algebra ...

the number of points of intersection
of the quadratic and linear functions.

f(x) = 3x% + 12x + 14 glx)=2x-8
1. Set equations equal to each other.

3xtlzx + 14 = Ix -8

2. Move everything to one side.

3x* +lox +22 =0

3. Use the discriminant to determine number of solutions.
b* —Hac
ot -4 (3)(22)
lpo — 216 Y
-263 —> ho oWt
wo 0T

\

I

B 0109230 x2412- xe14

£2(x)=2- x-8
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Determine the value of "k"

so that there is one Point of Intersection
A\

f) =322+ 12x+14  gx)=4x+k

1. Set equations equal to each other.

IxtHILx+d = Hx 4K

2. Move everything to one side.
3xt +&8x [+FIF-K =0
- D S—

3. Use the discriminant to find "k".

b= -Hac
g - H(s)(l"l —k )
64 - lL('L‘_K)

1t

\

? gy - lemtizk
Io) = "]Ol‘l ""Lk‘
_|'Z_|C="‘O4
k = +'OL’
1z
. Z6
k=3
v

£2(x)=4- \'+;

10
£1(x)=3- x2+12- x+14

May 14, 2020

Set the Plan and then do ...

Solve by Algebra

will wait for some time before opening his parachute.

above the ground, in metres, t seconds after jumping out.

ground can be modelled by the linear function h, = —5t + 4500.

How high was he at that time?

Plan
Draw a graph

Find point of intersection (t, h)

Adam has decided to celebrate his birthday by going skydiving. He loves to freefall so he

*His height after jumping from the airplane during the freefall can be modelled by the
quadratic function h, = —4.9t2 + 5500, where t is the time in seconds and h(t) is the height

*After he releases his parachute, he begins falling at a constant rate. His height above the

How long after jumping out of the airplane did Adam release his parachute?
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11()=-4 9x*+5500

120)=-5 x+4500

ez graph 11 g
-4.9x" +5500 ="5x * 4500
-4 9x" +5x +1000 = O
b * b qac

2o
-5 * [25 - 4(-4)( 1000)

2(-4.9)

X =

-5 +(la625
-9.¢

= -5+ 140.09
-8

o e

—13.8 19.8

T - he opentd the

bo’i"?f\tjn ara Chutt ot
M. 8 seC

- 5(14.8) + 4500
4426

he was ot & height
o(: 44 lG m.

"

,F(Hf,x)

O

Set the Plan and then do ...

The height of a baseball, after it is tossed out of a window is modelled by the
function

h(t) = —5t% + 20t + 15

where t is the time since it was tossed in seconds and h is the height in metres.

A boy shoots at the baseball with a paintball gun. He shoots at the exact
same time as the baseball is thrown. The trajectory of the paintball is given
by the function

gt)=3t+3

where t is the time since it was shot in seconds and g is the height in metres.

Will the paintball hit the baseball?

If so, when? At what height will the baseball be?

Plan
Draw a graph

Find intersection point
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& | A |Scratchpad <

I\
e\
x
-\_
(0N}

- 5x +20x +I(5

- gx* +1Fx +12. =0

d F5x- = 1F= -2 =0 ”2><5
syt —20x+3x —1z=0 7
5x (x-v) +3 (x-1)=0
(x-4)(5x+3) =0

T T,

- —

)(:"‘ X"S

(PN 3,0 ba.ck
in fimt

P = 3(4) 3
=15

71{_@ I’JC!JUL (S 3/0“‘:3 ‘h’) kd‘
ot Hse af o "LL’-Z’U' of 15m

Try On Your Own
pg 198 # 4ab, 8-11 p. 186 #14

4. Determine the point(s) of intersection of each pair of functions.
@a f(x) =-2x>—55+20,g(x) =6x— 1
b) flx) =3x" —2,¢g(x) =x+7
 flx) =5 +x—2,¢(x)=-3x—6
d) f(x) = —4x* — 2x+ 3,g(x) =5x + 4
8. Determine the value of £ such that g(x) = 3x + kintersects the quadratic
function f(x) = 2x* — 5x + 3 at exactly one point.

9. Determine the value(s) of £ such thar the linear function g(x) = 4x + £ does
not intersect the parabola f(x) = —3x* — x + 4.

10. A daredevil jumps off the CN Tower and falls freely for several seconds before
(Al releasing his parachute. His height, 4(#), in metres, ¢ seconds after jumping

can be modelled by

/Jl(t) = —4.9¢2 + ¢ + 360 before he released his parachute; and
hy(t) = —4t + 142 after he released his parachute.

How long after jumping did the daredevil release his parachute?

11. A quadratic function is defined by f(x) = 3x* + 4x — 2. A linear function
B is defined by g(x) = mx — 5. What value(s) of the slope of the line would
make it a tangent to the parabola?

14. Iff(x) = x* — 6x + ldand g(x) = —x” — 20x — &, determine
B the value of £ so that there is exactly one point of intersection between
the two parabolas.

May 14, 2020
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Try On Your Own - Solutions

pg 198 # 4ab, 8-11,14
4. Determine the point(s) of intersection of each pair of functions.
[@a f(x) = —2x>— 55+ 20,g(x) = 6x — 1

b) flx) =3x* —2,¢g(x) =x+7

0 fl(x) =5x+x—2,¢(x) = —3x—6

d) f(x) = —4x* — 2x+ 3,g(x) = 5x + 4

) § () = 9 (=)
3 -2 = ot !
x=x =1 = O

doesnt Fac tor ~
<o lve L/S/V\O Q. F.
( <=

A=3 ©=- -
X= [ =T A
=2(3)

X= 191 or X= -1.57 Y
L inde \‘ndvox\u&

“Then U s<e j(’xﬁ +o

(D = X+ 7{»/57) =-/S777
%(WB: fal+ 7 =543
= 3.9
/\’F\K‘F{’¥0r€/ ?OI/S
C1a1,8.90) (-1.57,5.42)

May 14, 2020

8. Determine the value of £ such that g(x) = 3x + £ intersects the quadratic
function f(x) = 2x* — S5x + 3 at exactly one point.
QRIS
Nod-Sx 4+ 2 = 2x+ 1<
D =Sx3x+35-K = O
O R + 2 = & | 4
one s section poin ’~’~::70C‘_€/ solJTIoN-
OL:Q b= C = 37/4 O b”45ké = O
bQ~ daoc = &
(-2)~ 4(RK= O
G 4 - 8(3/0°F
64 - =2F > = O
40 + DK O
5K - o
> 1)

K=-5

11
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9. Determine the value(s) of £ such that the linear function g(x) = 4x + k does
not intersect the parabola f(x) = —3x% — x + 4.

$(x) = <j(9<3ﬁ
*3’)(’L’/>(+4: Af'X‘FK
St 4-K o ]
—= e dont (nYersect, ,
/ﬂ:\;vf\ \;\o 50(u+i0n +o QZUA‘//OI\ .

= TRis will hMPPW/\ it ,D‘S(r/mmm%(@
a--s
=5 b% 40\L < O
c= 4-K

(S5 4D(4-K)4 O
0s +ja(4-K)<
DS+ 48-12K < O

2292 - /21K < 077> \\3\v\fx€\96 o
K «-7% !

Ne QC\’\ \Je_

yL
1k -72%1 S0 Hdthe
N - <ot
<Ko= 22 3 U
/IR

10. A daredevil jumps off the CN Tower and falls freely for several seconds before

(A releasing his parachute. His height, /4(#), in metres,  seconds after jumping
can be modelled by

h(r) = —4.9¢% + ¢ + 360 before he released his parachute; and
hy(2) = —4r + 142 after he released his parachure.

How long after jumping did the daredevil release his parachute?

o Findd e lnkrsection Point !

— 4“7&1# r 1360 = - L7 (4R
-zf‘qtlfjt+248 = @
XX F. < 2
~ —s—m—ﬁlﬁ)@/gj
x4
£=-612

or. .19
O ()@MA @ 1.2 serw\As

“Time <'o~f\"‘l L

12
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1. A quadratic function is defined by f(x) = 3x? + 4x — 2. A linear function
H is defined by g(x) = mx — 5. What value(s) of the slope of the line would

make it a tangent to the parabola?

LHa= 4 (>
6674y /59<’L+47</Q = Mm-S
160)=3-x2+4-x-2 I VA 39}+M -2+ 5 =
, J 35 amx 12 =0
10 ! £2(x)=x-5 ')
N G\V\Jef\# = 40(&5\50& 0”({/

567t

= one, To-L
- one S@{U+/5N
= b Fac=O
A= b= 494-m <=2

o O bq, L‘O\C = O
(4,@%:0<—/R— (4- e )2 4D =
Y 236 C4-m4-m)y - 36

(%

m;?/i—é; /6*4W\’4W\*’V\1'367 o
Mmoo Sm -2 5 —

( -1 (m+2Q) <

|
A% _
10 or m=24

NouL \/zr‘%a jranokma\l(a o

6671y

4-m=28

(=3 x2+4,x-2

1

10 1 10
£3(0)=2 x-5 £2(0)=10-x-5

6.67

14, If f(x) = x* — 6x + 14 and g(x) = —x* — 20x — &, determine

H the value of £ so that there is exactly one point of intersection berween
the two parabolas.

S0 = 9 (>
A= o+ 14 :~y 20x - K
LA x4 K= O

one inkersection ?o(w\ = b dac= O

a=2 b=l4 c=/%r
- 4ac = O
j4% #(a)(144K) = O
(96 - 8(14+K)= ©

J96 — 12 -8 K =0
Fa4- 9K = O

S = 34
s 3
& =10 S

AN

8352ty
5(x)=x2-20 x-10.5

7957

X,
80.63

[23.14

-23.14

May 14, 2020
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