Standard form JREEEAE @x + bx+(s) < 7 -utercely

a>o0 a<o0 X=o
3 O.-We o -ve
(L
M \%J\‘ C Yy -intercept
o
'\50? 2 ol
o &
W0 axis of ‘
S‘b\"’ symmetry Vertex point
o B minimum value
za
¢ The parabola opens up when a > O and opens down when a < 0O
e The parabola vertex (x,y) x (abscissa) = — % y (ordinate) —» substitute by x
inthe equation
¢ The axis of symmetry is x = —% The minimum or maximum value = y

\,/The midpoint of segment joining th two x-intercepts is x - vertex=—
a

y-intercept (initial height ) = ¢

e Xx-intercepts are called solutions , zeroes , roots

To find x-intercepts put y = O then find the values of x

The domain is all real numbers e The range

\
N 327

Find (a) The axis of symmetry (b) Thevertex (c) y-intercept of the graph of y ='Jé-)- 4x @

y

y<2 <00

a a=1, b=-4 C=z3} 3
x:—ﬂz i: 2 . /2— i
2a 2(1) y—1ntercept1_ :
s+ The axis of symmetry is x :@ <, | N
. -1 1 3 4
b. YV=(2*-4(2)+3=-1 minimum value -1 \%Vertex

Y /fi point (2, —1)
Axis of symmetry x =2

<t The vertexis ( 2, —1)

c. - y-intercept=3
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T NevrYel
What is the abscissa of the vertex of .
|
the function f(x) = 3x% —18x + 4
? (grid-in) W %= b=1% C=4
(&) =
2o 33

E5T May 2021 L - % Yong e
What is th f the functi :
( °°f oo i the e of e fancion
A. [—1,+) - ~ _
7 B. [1,+) G \ \:)-L‘, C 3
%7,+oo) - - ’b__' K, _:_LL - -9

C.
W) 26 20D

V= C2¥su(-2)-3= -F

SAT September 2020 International fH
] ONe U 2J6-vel

\ /;Ff(x)
0O X
Yook \/

Ne
The graph of the function fis shown. Which of the
following could define f?

A) f(x)=-x"-2x-3
B) f(x)=-x"+4x+3
& f(x)=x"-2x-3 .
D) f(x)=x"+4x+3




The curve P above represents function
f defined by f(x)=-x*+ax+
b.What are the values of the real numbers
> o

a and b?

\).a=—1 b =-3

B.a= -3 ;b=-1
C.a= -15 ;b=-1
D.a= -25 ;b=-05




A -\ ntevcetrs QDVW\
y=alx —p)x—q)

7 5 i

y =alx-p)x-q)

-
>

(q, 0) X

e The parabola opens up when a > O and opens down when a <0

The parabola vertex (x,y) X = pzﬂ y —> substitute by x in the equation

¢ The axis of symmetryis x = pzﬂ The minimum or maximum value =y

K x-intercepts ( solutions , zeroes , roots ) = p and q

Find (a) The axis of symmetry (b) The vertex (c) x-intercepts
of the graphof f(x)=—-2(x+3)(x— 1)
Solution
- -3 ﬁ_ :_\ (H;)‘UW
a. p=-3and g=1 '
e ~ A
p+tq_ —
frd e — _1
T 2 I\
i+ The axis of symmetryis x = —1 II \\
2
b. y =-2(—-1+3)-1-1)=8 maximum value 3, O)I \(1' 0)_
. -4 [-2, 2 [
s The vertexis (—1, 8). Y JYY X!
x=-1

c. - X-intercepts = —3and 1
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The graph (C) of the function .
f(x) =2(x+2)(x — 6) is a parabola. If
the line x=k is the axis of symmetry of the

parabola, what is the value of k?

Al CCl—_u-l sz__:é
B 2

C. 3 d:__ -—'Z{—é _ 2-

0. - T
€5T March 2021 [
Consider the function f defined by Y
f(x) =2(x—3)(x+2). What is the

ordinate of the vertex of function f ?

A. 2 U= 2 xI=--2
B. 4 L= 24(-2) _ A
'ua:/iz.s <

E5T December 2020

@)

3 1

5

The graph of the function f in the xy-plane
above is a parabola. Which of the following
expressions defines f while showing the
x-intercepts as constants or coefficients?

LATF(x) = x(x +2)
B. f(x)=((x+1D(x+2)
C. f(x) =x%(x+2)
D. f(x)=(x+2)?*-1

D= 25‘;_—9(%_*?«) ==IZ.

Aoy
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A—> N

What is the equation of the function f graphed
above?
A. f(x) = (x+1)(x-3)
B. f(x)=(x-1)(x+3)
'\/6 f(x) = - (x+1)(x-3)
D. f(x)=-(x-1)(x+3)




Y- a<x—n@+kw

= h (axis of symmetry)

y-intercept ‘v

(h, K
vertex point /

X-intercepts

¢ The parabola opens up when a > O and opens down when a < 0

e The parabola vertex (h, k)

e The axis of symmetryis x = h The minimum or maximum value =y = k
f(x) =Ix?+1 —> vertex (0,1) Opens up minimum value = 1
f(x)= 3—-x2 ——> vertex (0,3) Opensdown maximum value = 3

f(x)=(x+2)> —> vertex (-2,0) Opensup  minimum value = 0

f)=4-(x—1° — > vertex (1,4) Opensdown maximum value = 4

\ f(x) = 2 (x+3)2—5 —> vertex (-3,-5) Opensup minimum value=-5

Example 11

Find (a) The vertex (b) The axis of symmetry
of the graphof y=(x +2)? —

(23>

::» The vertexis (—2,—3). jC - — 2’

.+ The axis of symmetryis x = —2
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The table shows output values, m(x), of quadratic
function m for corresponding input values x.

X m(x)
=118 é‘ ), 8) ( 3,% )
(1 6 )
35
If a is a positive constant, which of the following can

(1,4
define the function m ?
A) m(x)=—-a(x—1)*+6 a _\, \[6

B) m(x)=-a(x+1)"+6

'\,G)/m(x)=a(x—l)2 +6 < 1 b) é)

D) m(x)=a(x+1)*+6

N

4

c’fl%T Jung-2621 f3

4
CE O

-3 -15
-1 -15
1 -7

\

5 33

ELEE

The table above shows several points 55
from the graph of quadratic function

q(x). What is q(-9)? ﬂ

w07 —> L= -
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The graph of y =r(x) is shown in the xy-plane.

| (+3%) Hovnarrd — o —ve

=r(x)
/ ;y
/ 5 \ > X
If a, b, and c are positive constants, which of the
following could define the function r ?

W 7 (x) = —alx—b) +¢ C b)C>

B) r(x)=-a(x+b)* +c

-

C) rlx)=alx-b) +c
D) r(x)=a(x+b)* +c

EST March 2021

In the xy- plane, the parabola with ( 6 L}.)
equation y = (x — 6)? intersects the line D
with equation y = 4 at two points A and Q

B. What is the midpoint of [AB]? ‘3

A. (6,0)

B. (24) <é > 0> XaXi§
C. (84) &
D. (6,4) Jertek <630>




NO'I'GS The parabola vertex (x,y)

4 X = — % or x-= pzﬂ —> Time reaching to the maximum height or highest point
4 Y ——> maximum height or highest point

4 y - intercept (x=0) ——> initial height

4 Time of the object hitting the ground ——> Put h (1) = O then find the values of t

(x.y)

EST June 2021 [

The height of a launched cannonball can be
described as a function of time according to
the following quadratic equation:

h(t) = —2t2 + 14t + 36 Q=<9 \0 - \L‘\ C - Bé

What is the maximum height attained

by the cannonball? jc' - - b = '\L( — q_-
4 za  2(0)

- d=-2(H =142 )r3¢
= 65

After how many seconds will the
cannonball hit the ground?

A. 2

L& -th—\- 4L+ 834 =0

D. 11 MOAQ -
L=




SAT March 2021 International E

A ball was thrown into the air from a height of ( o ‘__l >
4 feet (ft). One second after the ball was thrown, it b)

reached a maximum height of 20 ft. The height of the

ball can be modeled with a quadratic function, where < \ Z@ >
t is the time, in seconds, since the ball was thrown )

and h(t) is the height of the ball, in ft. Which

function models the height of the ball over time?
A) h(t) =-16(t —1)*+ 4
B) h(t)=-16(t +1)*+4

LY h(t) = —16(t —1)*+ 20 L\(D):q l/\(l) — ZD

D) h(t) = —16(t + 1)*+ 20

[ntersection of a line with parabola

\y Ay y

g(x) g(x) g(x)
f(x)
X

0 g 0 XX — NS

/

0 intersections 1 intersection 2 intersections
no solution one solution two solutions

Y
y=1flx) A y=g(x)
- -0 1 2/74 >
a N
L s i
g 4 x 4 i (2, -3)
_4: y=9(x) The solution set is {1 , -3 } 6‘,

The solution set is { 1,-2 } The solution set is {2}
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Which of the following is a point of
intersection between the line with
equation Yy =3x+9 and the
parabola  #vith  the  equation
y=2x*+3x+1°?

~

X. (2,3) AL=1

B (2,15) B-:-S’JC+°1 — “6—:)5
C. (

D. (

D=2 —\-311-' \3’\5




-, l\Verﬁca\ shifts

y

L LA 7 .
\\ \ ;r / Ifig(x):=gc2+2
\\SL// j fu =+

1 hix) =x*-3

> X

5-4-3-2\1.1 1/2 3 4 5

O =G D =

The graph of g g(x) =2 +2 = f(x) + 2 shifts the graph of f up 2 units.

The graph of /1 h(x) = x2 —3 = f(x) —3 shifts the graph of f down 3 units.

> <
> <




<

3 Horizontal shifis

3
& 3, hix) = (x + 2) glx) = (x —3)?
y
g(x) = (x = 3)* = f(x = 3) A 81\ { /
\
The graph of g shifts the graph of f 3 units to the right. \\ \\ 6 / /
h(x) = (v +2)° = f(x +2)
\ \AL X /
The graph of /2 shifts thd graph of 2 units to the left. 1
54321 23405 gl
-7 21 flo) =+t

> <

o

\/\/

€95T December 2020

If f(x)=2—-x)(x+4) and
/ g(x) = f(x — 10) are functions whose

graphs are parabolas in an xy-plane, what
is the y-coordinate of the vertex of the

\ESV parabola represented by g? q

i
o4

QC el 2 'l"(‘l_t) :_\

Z
) = C2_c=)) (~1+4) =9

\/@HEK ("]3?)

=2 Ty -H




-} WPt o LePt Lt

Use the graph of f(x) =@t0 obtain the graph of g(x) % (x + 1)2@3. S L{f} C000L)V\

_ 2 unifs
The graph of f(x) = x?
with three points identified The graph of i1(x) = (x + 1)2-3
y y
N Ty
(2.4) \ o]/ 2.9 \\ 3 II
fla) =22\ 2 2
3 i 3,1) T a1 o
5-4-3-2-1;,\1 2 3 45 s-43\2-1,1/1 2 3 45
5,1 (0.0) )
f (-1,-3) :: hlx) =[x +1)%-3

Reflection about the x-axis

The graph of y = —f(x) is the graph of y = f(x) reflected about the x-axis.
For each point (x, y) on the graph of y = f(x), the point (x,—y)
is on the graph of y = — f (x).
NPUSOR SO
5 flx) = 2
2,9\ 7 (2, 4)
\ 31 /
(-1, 1) &1 (1,1)
> X
—S5-4-3-2 2.3 4 3
-L-0/ T \@.-1
n 3t N\
2,4 (2,-4)
5 glx) = x?
/ \ ¢
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