Quadratic functions
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A pambola i5 the qmpho{l o cw.adYGhL {funchon detingd by

(Tﬂj = X" +bx+o]

Where o,b,c ae crstants with a#0

You wn aleo wirte it a3 y= O (x ) (x-8). <« Lactwized form | fodored form

Hee it's engy 10 find the 2ems ( find the x~values Joy which y<0)
0= o(x-v) (x-5)

2eroS: X<y Qnd X=S.

Q vadnatic formula - 6 - —bt {[bbz\a:?
’3=qx7’+bx +C 20

Crample y= X XL
Fochoted form: B = (x ~ 5)()( + 2) O v= q,uadth'Fmedq
- -|- =|,b=~|,c=‘é
+ _
—% X= X ]1-4Wm6)
= ~ 2
Whot G the sems? =3 and x=-2 = \+ a5
2 % =3
= +5
—JT- <-% = —-Q
'T\
Nore
Jo detomioc fhe conuwwity of S:ux%bxm l A)
ok ar the  sign of  (oeffiuent a : 3

°if 070 fhe parabola 18 conwwe up
“1¢ az0, tre parakola 3 concave dOwh.

@% Yy = 73K —3x+2 concowe  down
Y- 73 [ —2x+H)(%-5)
-3 (—-QXQ'-HOX'% X =5)

_ 2
= bx " _— 33%K4I5 wnwé up
8. [12 points] Top Norwegian skier, Wallace, is participating in the ski jumping world champi-
onship. During his practice jump, his height (i ters) above his landing spot on the ground
t seconds after going airborne is given by h = A(t) = —4.9¢* + 15¢ + 60.
roughout this problem include units, and express your answers in exact form or roun 8): O w, ( e 2 =
3‘0}; ai:weltrstt}; tlll)rezldecimlaldplace:. ,Be s(iue sphow zﬁl the steps needed to tgei your answers (. 9 a 8 3) -‘. k - O
and circle your final answer. Answers with no work shown will not receive credit. e 2
a. [2 points] How high above his landing spot was Wallace when he first went airborne? :) C‘;( 25) ,.\_ k :o _) k ~ - 250\
t=o h=Alo) = -4.9(0)* +15(0)+60 = 60 m !
Bl0):42 9 o(o-3)+t=4%
b. [4 points] At what time ¢ does Wallace land on the ground? ‘ k g
- L - =
heo = = —4 91" HISt+60 = b2 Jb-anc @q) T —A‘J
; 0 aq T —aSa =4z I —160.-43
ua \: C . e — - e
quadratic {formula: be 15 ks _35[_3) - 35 a=—3
t= 192 15"—4(-4.9) (0) C=60 -
2(-4° 1 <0 feje
49 1, e Bto) Blt) = —3(t-3) 35

*Q' ‘.'-'5.35 <

c. [6 points] A daredevil skier, V, did a stunt jump with a jetpack on their back. Suppose
that the quadr t functio B(t) gives V’s height (in meters) above their landing spot ¢

onds after goi ng a irbor e.Frmth reports, it was gathered that V’s jump lasted 8
i e and that they reached

——

4R

ers abov u
ne. Find a fo mula for B(t).

B(8)=0 (—Bemusea:\ 4R 'H'»q\und

)
B(t) = Q,(-l;—:_:;) +k & bewdlse ey wad the max height ot 3. 4 F
| Blo) =473
£y tinding the formwiee from 4he 2ems and Fe verivol intermept o o parabole
1\3 Stepl Write M fadored {form with zervs.
i H=— (W [X -\)(X "'3> [*)
\
\\/b X wrbiiraey  tonstant:
P A Use fhe y-inverept

x=02 Y=6
Pgin mio (1. 6= ae-1)(0-3)
D b=a(+)(-3)
=) 6:=3a
Thus () bewmes A= (x x-3) =)

Olandaef fom
3 = a(x" —BX—Y*‘B)
T AXT- X 46

\eetex form  (Sdion 3.2)

Reodh vy =ax* +tox+c  (eandad form)

Y= a(x-N(x5) (fortored foim)
y=oal~h tk/ (verrex fom).

Wih the vertex given by the  wordinade | (k) | where h and K are both onstans

Example qix) = (x+3Y-4  veriex fom.
(¥ =(3,-3 y-intereept: X =0
g0 = (0+3) ~4
5 = 31":
= G-
X . | 9.
X ~intercept . (d:.O (%&us)
(-3,-4) vectex P

4= (x+3)

Indicate Yre werex onthe graph.

G the vertex tan be used 10 obfain the minimum ) _
of this tunckion. K= —3%2 <_5

‘I\)heﬂ X=-3 Wha} \S 3()()? 8(-—3}: (_5+3)'2~_4 __’Oa_'__q_,:,_éF
X<= 8, for example %= “4  q(-4) = (-443)-4 = (-])* 4= 3

A m\ .
Bosic pa®0 | \% Q0 = (xt3)=4
Y =40 =x" P )= f(=+3)-4

horizontal shift 1o the Leff b(ij.
\erti (o] chif+ dewnward Ja 4

Compleﬁhg The SquaLte

This ts vsed 1o tomvet fom stwdard form 9 vedec form Y= axXtbxC Uzo\(x»h)lJrk

Exomple | y = X”':E_)&ﬂ-B Example Z 'y—
Vg~
= (x o ( > +&
0 r
akwa;ds minus
= (x-3)" - 3%+3 |
(x~ 3} =9 +8
(x-3)" — | |
Check - (
ek Y= (x-3)x-3) -1 = ¥"— 6x+q-| =x"-6x +& \/\

check =

fGXQMP\@P Y= ~4x —lax -8
L— —

~4(x* +2% 4 Q)

—

- ——‘t xZ+ 3 X +Q

(1

4 X{'%Y +ZZ]

L
4[&-% V- %l*a]
l

AT - 4]

XLHOM—Zt

_ oN >
(><+ A )4

always

minus

= [x45)F —S*HF
= (xt5)" —a5t4
= (xt9)" = 2|

(x+3)(x%D) — al
= x*¢loxtas- 2l
=X tioxt4

F\ﬂdim o Formula qlven the vertex and another po Nt 7 Wepar&boh. \j‘«OOQLHOX*C“

_ 1
L-34) Verdex form - J7 o fx=h+k

L —

where  (hk) 5 the vertex

I \\/ Us(ng vertex: H: %8 (x-g)z -2
*J

(3, 2) & To determine ‘ol yse e other point (=3 4)
4= a(~6) -
4 = 360~ A
6 = 3boe
uw = L
&
Ostitute o = —'g (n o 3:0&()(—-3)"201 o 4et

(4= L (x-9) -2 ]



