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SolutionBank

Quadratics 2F

1 ay=x>—6x+8 c y=25-x?

As a = 1 is positive, the graph has a \/
shape and a minimum point.

When x =0, y = 8, so the graph crosses the
y-axis at (0, 8).

Wheny =0,
X>—6x+8=0
x-2)(x-4)=0

X =2 or X =4, so the graph crosses the
x-axis at (2, 0) and (4, 0).

Completing the square:
X*—6x+8=(x-3)%>—-9+8

=(x-3)?—-1
So the minimum point has coordinate
(3,-1).
The sketch of the graph is:
y=x2-6x+8
(0, 8)
(2,0) _
0 \./(4, 0) x
y=x2+2x—-15

As a = 1 is positive, the graph has a \/
shape and a minimum point.
When x =0, y=—15, so the graph crosses
the y-axis at (0, —15).
Wheny =0,

X +2x-15=0
x=3)x+5)=0
X =3 or X =-5, so the graph crosses the
x-axis at (3, 0) and (-5, 0).
Completing the square:
X2+2x-15=(x+1)>-1-15

=(x+1)>—-16

So the minimum point has coordinate
(-1, -16).
The sketch of the graph is:

\ ]

.0\ O /G.0)x

y=x*+2x-15
(-1,-16)

(0, -15)
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As a =—1 is negative, the graph has a N
shape and a maximum point.
When x =0, y = 25, so the graph crosses the
y-axis at (0, 25).
Wheny =0,
25-x2=0

BG+x)(5-x)=0
X =—5 or X =5, so the graph crosses the
x-axis at (—5, 0) and (5, 0).
Completing the square:
25-x2=—x2+0x+25

=—(x>— 0x — 25)

=—(x-0)2+25
So the maximum point has coordinate
(0, 25).
The sketch of the graph is:

yn
(0, 25)

[=5.0 0] 5.0\ x

y=x2+3x+2
As a = 1 is positive, the graph has a \/
shape and a minimum point.
When x =0, y = 2, so the graph crosses the
y-axis at (0, 2).
Wheny =0,
X+3x+2=0

x+2)(x+1)=0
X =—2 or X = —1, so the graph crosses the
x-axis at (—2, 0) and (—1, 0).
Completing the square:

2
x2+3x+2=(x+§j —2+2
2 4

(3)-
=l Xx+—| -=
2 4

So the minimum point has coordinate

(-£-3).
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1 d The sketch of the graph is:

wn/
(2,0
y=x*+3-2

(13/

(-2, ())‘{:’__ 0

=y

y=-x+6x+7
As a =—1 is negative, the graph has a N
shape and a maximum point.
When x =0,y =7, so the graph crosses the
y-axis at (0, 7).
Wheny =0,
—X2+6x+7=0
(X—-Dx=7)=0
x=—1 or x =7, so the graph crosses the
x-axis at (—1, 0) and (7, 0).
Completing the square:
X2+ 6X+T7=—(x2—6X)+7
= —((x=3)%*-9)+7
= —(x-3)*+16
So the maximum point has coordinate
(3, 16).
The sketch of the graph is:

yny:—x2+6x+ d
0,7)
(-1, 0)
0 (7. 0) x

y=2x>+4x +10

As a = 2 is positive, the graph has a \/
shape and a minimum point.

When x =0, y = 10, so the graph crosses the
y-axis at (0, 10).

Wheny =0,

2x2+4x+10=0

Using the quadratic formula,

_ —45.42-4(2)0)
2x2
—4++/-64
4

There are no real solutions, so the graph
does not cross the x-axis.

X =
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f Completing the square:
2x% + 4x + 10 = 2(x* +2x) +10
=2((x+1)>2-1)+ 10
=2(x+1)*>+8
So the minimum point has coordinate

(-1, 8).
The sketch of the graph is:

y 1/
(0, 10)

(-1.8)

y=2x"+4x+10

=y

(0]

g y=2x2+7x—15
As a = 2 is positive, the graph has a \/
shape and a minimum point.
When x =0, y=-15, so the graph
crosses the y-axis at (0, —15).
Wheny =0,
2X2+7x—15=0
(2x-3)(x+5) =0
X =2 or x=-5, so the graph crosses the

x-axis at (£,0) and (-5, 0).
Completing the square:

2x2+7x—-15= 2 x2+ng—15

So the minimum point has coordinate
(~+ %)

The sketch of the graph is:

\ 1
(-5, 0) 0 / (3,0)
(0, -15)

y=2x*+Tx-15

=y
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1 h y=6x>—19x+10

As a = 6 is positive, the graph has a \/
shape and a minimum point.

When x =0, y = 10, so the graph crosses the
y-axis at (0, 10).

Wheny =0,

6x>—19x+10=0

(Bx-2)(2x-5)=0

X = 2 orx = 3, so the graph crosses the
x-axis at (,0) and ($,0).

Completing the square:

6x2—19x+10=6 xz—%xj+10

2
=6 x—E _ 36l +10
12 144
Ej 12
12 24

So the minimum point has coordinate
(5.-%)

12 24 )"

The sketch of the graph is:

J\'
(0, 10) =6x2—19x + 10

.
(1,0)
TN

(l‘.’ 12])

b |tn

y=4-"7x—2x
As a =—2 is negative, the graph has a N
shape and a maximum point.
When x =0, y = 4, so the graph crosses the
y-axis at (0, 4).
Wheny =0,
—2x2—=7x+4=0
(—2x+1)(x+4)=0
X = % or x =—4, so the graph crosses the
x-axis at (%,0) and (-4, 0).
Completing the square:

2K —Tx+4= -2 x2+—xj+4

2
-2 x+zx -9 +4
4 16

2
=2 x+—xj +—
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So the maximum point has coordinate

The sketch of the graph is:

Yy
Yy=4-7x-2x°

(0, 4)
(3. 0)

TR

y =0.5x% + 0.2x + 0.02

As a = 0.5 is positive, the graph has a \/
shape and a minimum point.

When x =0, y = 0.02, so the graph crosses
the y-axis at (0, 0.02).

Wheny =0,

0.5x2+0.2x +0.02=0

Using the quadratic formula,
021 J0.22 —4(0.5)(0.02)
- 2x0.5

x=-0.2+~/0
=-0.2
There is only one solution, so the graph
touches the x-axis.
Completing the square:
0.5x? + 0.2x + 0.02

=0.5(x* +0.4x) +0.02
— 0.5((x+0.2)% —0.04) +0.02

= 0.5(x+0.2)?

So the minimum point has coordinate
(-0.2,0).

The sketch of the graph is:
y=0.5x>+0.2x + 0.02 V4

(0, 0.02)
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2 a The graph crosses the y-axis at (0, 15), so

c=15.
The graph crosses the x-axis at (3, 0) and
(5, 0) and has a minimum value.
(x=3)(x=5)=0

x2—8x+15=0
a=1b=-8andc=15

The graph crosses the y-axis at (0, 10), so
¢ =10.
The graph crosses the x-axis at (=2, 0) and
(5, 0) and has a maximum value.
—(x+2)(x-5)=0

—Xx?+3x+10=0
a=-1,b=3andc=10

The graph crosses the y-axis at (0, —18), so
c=-18.
The graph crosses the x-axis at (-3, 0) and
(3, 0) and has a minimum value.
(x+3)(x-3)=0

X2+0x—9=0
Butc=-18,not 9,502 (x* +0x-9) =0
a=2,b=0andc=-18

SolutionBank

d The graph crosses the y-axis at (0, —1), so

c=-1.
The graph crosses the x-axis at (—1, 0) and
(4, 0) and has a minimum value.
x+1)(x-4)=0

X*=3x—4=0
Butc =—1, not 4, so< (x> —3x—-4)=0
a=+,b=-2andc=-1

Minimum value = (5, —3), so the line of
symmetry is at x = 5.
The reflection of (4, 0) inthe liney =5is

(6, 0).
x-6)(x-4)=0
X>—10x+24=0

Completing the square:
x2—10x + 24 = (x = 5)? — 25 + 24
=(x-5)2%-1

But the minimum value is (5, — 3),
therefore:
y=3(x-5)*>-3

=3x%>—30x + 72
a=3,b=-30andc=72
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