Quadratic Equations & Graphs of Quadratic Functions

1)

The graph shown below is part of the parabola with equation y = 8x — x°.

7o, 7)

A

(a) By factorising 8x — x?, find the roots of the equation

8x —x*=0. 2
(b) State the equation of the axis of symmetry of the parabola. 1
(¢) Find the coordinates of the turning point. 2

a) 579(_9(2:() 1’) >(=4' v’

x(8-%)=0, ) X=4

w0 or §-x=0 Y - 8o - X
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=16
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2)

Solve the equation

2x% = 6x—5=0,
use Hha ctuao‘vmttc -FormoJ a
giving the roots correct to one decimal place. 4
—b+\/(b* - 4ac
The roots of ax’! +bx+c=0 are x = (2 ac)
a

- —l)f;‘/éz—iﬁ( a=9 b=—é c=-5
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Maria has been asked to find the roots of the equation
¥+ 3x4+5=0.
She decides to use the quadratic formula

~b++J(b* - 4ac)
X = :
2a

(a) Calculate the value of b* — 4ac.

()  Now explain why Maria cannot find the roots.

a) a:1 b=3c=5 h*-dac
:32-4_’("(5
= - || vd

b) Maria cannot fmd the f'o()l's be camse H'\Pb(
ave no rel voats s bP-Lac <0 S



The graph below shows part of a parabola with equation of the form

v =(x+a)+b.

4y {
!
1 ‘ do
'
(5, 1) ; .
0 - -
a s 3 lo

f v v/
(a) State the values of @ and b. 0 == 5 b = l 2

(b) State the equation of the axis of symmetry of the parabola. y - 5. /1

(¢) T'he line PQ is parallel to the x-axis.

I'ind the coordinates of points P and Q. 3

usnhﬂ “:]"“‘“Jf"‘j P(O, ?) and @(\lﬁ' '7)

ﬂ:(«xm)zd
tj-‘('x -S)ZJ,I
x-0 y=(0°5)* 1y
= (-5) ]
- 954 |
=24

So P s (0,26> and Q is (\(),26)



5)

The diagram below shows part of a parabola with equation of the form

y=(x +a)’+b.
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(a) Write down the equation of the axis of symmetry of the graph. ')( - __3

1
() Write down the equation of the parabola. 2
2

_L;.) N<e TP (-—3,—-4) ‘j’('x ”“Y*b
=(x+3)- 4
y=(x! )

C) C 15 ¥ (ﬁ-]hw’:or@pjr so X =0 (O; 7)
%f(‘x +3>2‘4|- (:From ort ’o)
g:(o%)z-d v~
y =34
ﬂ -4
475

\/60 C s (()15>



6)

The diagram below shows part of the graph of y = ax?.

y A )
(=3, 45)
=
0 -
e g = 0")(z and (—3,46')

Find the value of a < X 7 2
e 45=a x{- 3) V4

4_5 axa)
=9 =
a=5 V



7)

T'he graph below shows part of a parabola with equation of the form y = (x + a) +b.

I

8]

5,7)

The equation of the axis of symmetry of the parabola is x = 5.

(@) State the value of a. bo MS(hO "l\g ' . P a =~ 5 \/
(b) I"is the point (2, 0). State the coordinates of Q.

(¢) Calculate the value of b. 2
—

b) usmﬁ s«jmmzjmg Q s (8,0>\/

C) e an .01(/0\1[\61\

OW\J a Po(n-('
(2,0) or (8,0)
X Y 9

(iey TP i5 (5,-9) whith locks
(olfmc'l‘ ,I)



8)

A parabola has equation y = (x = 2)2 = 5.

—————————
(@) Write down the coordinates of the turning point of the parabola. 2
(b) Does this parabola have a maximum or a minimum turning point? 1

g

0) < Ja(l/\ox-|-|on tj=('><~?_) 5
So T. P s ( 2/"5)
Va4

b) Minimum T [> V4 (lu(cwv %

s Pos,hi/z 56 \J



9)

Criven that
¥ =10x+18=(x—a)* +b,

find the values of @ and b.




10)

iven that
flx) = 2% + 3,

(a) evaluate f(—4) 2
-_— Weans x = _L’_

(b) find t when f(t) = 52.

O frgans x-t & £-52
a)  flx)=x+3 o)
f(—A) =<-4)2+ 3/ £ () =x:+3
=14+ 3 ££)=4+3
214/ 52 =4 +3V

44 =4

t =41
= 7/ or—'7/




1 1 )'I'hc curved part of the letter A in the Artwork logo is in the shape of a
parabola.

A

{a) Write down the coordinates of (Q and R. (IZOO{—S So U = O) 2
(b) Calculate the height, &, of the letter A. ( _‘,u n W\q P 6“’\-‘ )

2) 9 . (X-%)(Q—X)
0= (x-8)(2-%)
X-3:0 or 2-%=0
X =3 X =2

o (2, 0) 12(8,0)
B) Rﬂqmm TP, lASlhj Sljmm,ejmo X=5v
Y = (x-9)(2-x)
) - (5—3)(2—6)
= -3 % (—3)
- 1 Vv
So TP ot (59)
Thorrfone hﬂl@l’l"‘ = 16+9:25 /
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