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Parabolas |

The graph of y = x? is shown in
red. The graph is then shifted 2
units right and 3 units down.

Which one of the following
equations represents the
translated green graph?

A y=(x+2)+3

B. y=(x+2)-3 _i_ __________________________________________________ _
C. y:(x—2)2+3 B TN UGN Y W: YU IS O - S -
D. y=(x-2f-3 P IS OO SUUN OO U OO SRS OO SO _
E. y=x*-1 10 ———— —



Solution

Answer: D

Justification: The graph of y = x? is shifted to the right 2 units by
replacing x with (x — 2). It is shifted down 3 units by replacing y with
(y+3). y=x°
y+3= (X—Z)2 shifts graph2 — , 3 l
y=(x-2)° -3

The vertex of y = ax? is (0, 0). After shifting the graph, the vertex
becomes (2, 3). In general, the vertex of the equation

y=a(x—p)+q is(p, q).



Parabolas |l

What is the vertex of the graph of (8 15) .
, A | —,— |, maximum
( 8) 15 \3 2
y=—2 X+—| +—7?
3 (8 15) .
B. |—,— |, minimum
s the vertex a maximum or \3 2
minimum point? (8 15)
C. |——,— |, maximum
. 3 2)
/
D. —§,E\, minimum
. 3 2)
)
E. —E,—15j, maximum
\




Solution

Answer: C

Justification: Recallzthat the
vertex of Yy = a(x— p) +q Is
(p, 9). Therefore:

Vertex = (— § : Ej
3 2

The vertex Is a maximum
because a=-2<0 in

y=a(x—p) +q

Since a(x— p)2 IS always
negative in this case, the
graph will open downwards.
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The red line shows the graph of 10
y = x2. All the other lines are in

the form: y = x> :
In which one of the graphs is 4
O<a<l? 2
0
A. Green graph -2
B. Blue graph . 4 s sl A ¢ S
C. Cyan graph -6 _ ..... ...... ..... ...... ...... o
D. Purple graph [] -8 - ----- C ----- D ----- ------ e
-10 il I B B




Solution

Answer: B 10

Justification: When O<a<1, the 8
graph of Y =ax’is always positive 6
so it must lie above (or on) the x-
axis. Therefore graph C and D are

Incorrect. 2

: 0
Since a<1 | the graph we are

looking for must lie below the red -2

graph because its y-values are less -4
2
than y=x". & Lo bovdlioss i loslibucokerbmeshoe "
The correct answer is graph B: - ) SR ol AU Y U ol DA N
1,
y = —X -10
3 -10 -8 6 4 -2 0 2 4 6 8 10



Parabolas IV

2
Which one of the following is B
true about a and g if the 0
equation of the given parabola -2 |-
IS written in the form e
y=a(x—p)+q? 6 [
-8 I
A a>0, g>0 A8 o _ ’ SR
B. a<0, q>0 ER S B/ N N Y S A -
C. a>0, g<O0 IRV S . AL .
D. a<0, g<0 -y e - 1 I N L R N -

2 0 2 4 © 8§ 10 12 14 16 18



Solution

2
Answer: D EEERERER

Justification: The vertex of

the graph is at (6, -4). This 2
shows that I -
g=-4<0 -6 [
p=6 8-
10 -

This point is a maximum point SN O T D
because the parabolas grows =12 i foi il
to negative infinity (it opens  _q4 N L (S S S S
downwards). Therefore Y - - - _____ 1R -
18 1 AR S
2 0 2 4 6 8 10 12 14 16 18

a<0




Parabolas V

2 | | | | | | | |
How many solutions are there ¢ S N S N S N N
to the equation

0=—§(X—6)Z—4 2 I

No solutions . § —

1 solution A0 ko
2 solutions 12 ------ ----- ------ ...... ..... ...... .

Infinite solutions 14+ ----- ----- ----- ...... ..... ...... —

moowp

Cannot be determined < [FoRh e i s s e e """ S aa

2 0 2 4 © 8§ 10 12 14 16 18



Solution

Answer: A - A
0 .
Justification: The parabola 5

never crosses the x-axis,
which means it has no zeroes. -4

Therefore 6
3
0=-2(x—6)-4 8
2 -10 -
has no solutions.
B, | J| IO WU Y SO | U T S T - -
L o n [ VA MR e -
_16 SRR (RSP NP (SN ESICPIFT T RIS R RO~ S =
_18 | | | | | | | |

2 0 2 4 © 8§ 10 12 14 16 18
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Which one of the graphs
shown has 1 unique zero?

Red graph [}
Green graph
Blue graph |}
Purple graph [
Cyan graph

m o o W >

-10 -8 -8 <+ -2 0 2 & 6§ &6 10



Solution

Answer: B (Green)

Justification: The vertex of
the green graph is located at
the point (-5,0). Only when
Xx=-5doesy=0,soithas1
Zero.

Quadratics in the form

y=a(x-p)
have 1 zero. The vertices of
these quadratics lie on the x-
axis at (p,0).

-10 -8 -8 <+ -2 0 2 & 6§ &6 10



Parabolas VII

A (E,o
Consider a parabola with a !
vertex at (2, 5) and one 5 16 0
X-intercept at (_g,oj. : (7 j
7
(4.0)
What are the coordinates of the (30
other x-intercept? D. \7’0
p
e (%2, oj
\ 7/



Solution

Y
Answer: D o B
6
Justification: The parabola
IS symmetric around the line 2
X = 2. 4
The two x-intercepts should 3
therefore be the same 2
distance from the line x = 2. ;
Distance from x = 2:
2\ 16 0
|2 |===
-3)-3 s
Other x-intercept: 9
16 30
24 —=— 3

7 7




Parabolas VI

Consider a parabola with AN IR '
x-intercepts at (0,0) and (-6,0). 4 -
What are the coordinates of its > _ """ """"""""""""""" )
Vertexf) 2 O . ..... .................................... -
1 _(_6,0) ................... (O,O) ......... —
0 G »
A (-33) glod. b i o & & | & _
B. (-3,-3) PN [N T TN O O N T S S _
C. (6,0) gl L 4 ¢ 5o o2 _
D. (3,0 0 INUUN SUNN SO SUUORUUROE U SUOE OO ORS00 _
E. Cannotbe determined 3 S N TR N R B j
-8 -7 6 -5 4 -3-2-10 1 2



Solution

Answer: E

Justification: Itis not
possible to determine the
y-coordinate of the vertex only
knowing two Xx-intercepts. The
answer was therefore “Cannot
be determined.”

It is possible to determine the
x-value, however. The vertex
must located at the midpoint
between (-6,0) and (0,0), so
Its x-coordinate is -3. Both A
and B were possible vertices.
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Consider a parabola with its

vertex at (-3, -3) and one of its x- [ T 1 | T T | ' '
intercepts at (0, 0). 2 ) - S M M A i
Which one of the following o I NN - )
equations represents this -l I - S S S 2NN ]
o) DV . U SO SO SO N S RO . _
parabola” 2 1 (O,; O)
A. yZ(X-I—B) -3 0 : : : : : : —
5. y=30e) -3 5
) SO SUUUS SOUUUE SUUNE UUUOS SOUINNS SOOI IO .
C. yzl(x+3)2—3 5
3 - ) SUU S S ..... . ......................... -
l 2 _4 N PACTITS LN s SO (_3’_3) ___________________ —
D. y=—(X+3) -3 : : : : : : : :
9] ¥ N R R R B |

E. The parabolaisnotunique | <72 60 4 3 2 -1 0 1 2



Solution

Answer: C

5

4

Justification: The vertex Is 3
given so the equation is in the . 2 -

form: 2 S S e 0

y:a(X—|—3)2—3 1 : Z : : ; ; Z

0

1

Plugging in the point (0,0)
will then find the value for a.

0=a(0+3)° -3

a=— S e e [ g e AR EEEEE e

: BB |
Note: When 2 points are given I T T T S B :
and 1 is the vertex, an unique -5 1 '
parabola can be found. 8 < -6 b 4 3 2 <1 O 1 2
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Consider the graph of the
guadratic function:

y=(-4-x)+3

What is the vertex of the
parabola?

- 43) .
. (-43)
. (-4

-

-3)
4,-3) [

None of the above

moo




Solution

Answer: B

Justification: Factor out (-1)
from (-4-X):
y=(—4-x)+3

y=(-(4+x) +3

This function is the same as

y=(4+x)+3,
which has a vertex at (-4, 3). I A I
The extra negative does not H e e B e R romsomon cnsdsn
affect the graph due to the S mtiomon e immnny somcfusac - S .

square. (Try expanding the
function and completing the
square again)

gt & 0 § 1 § @ §




