Functions & Graphs
Solutions

Functions
Straight Line Graphs

Quadratic Functions

Functions
f(x)=2x+5
Input values, x -3 -2 -1 0 1 2 3
Output values, f(x) -1 1 3 5 7 9 11

(=3,-1),(-2,1),(—1,3),(0,5),(1,7),(2,9),(3,11)

4

fx)=x—4
Input values, x -3 -2 -1 0 2 5 8
Output values, f(x) -7 -6 -5 -4 -2 1 4
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(-=3,-7),(—=2,-6),(—1,-5),(0,—4),(2,-2),(5,1),(8,4)

fx) =x*+3
Input values, x -3 -2 -1 0 1 2 3
Output values, f(x) 12 7 4 3 4 7 12

(—=3,12),(-2,7),(—1,4),(0,3),(1,4),(2,7),(3,12)

2 1 2
24
flx) =2x3—4
Input values, x -3 -2 -1 0 1 2 3
Output values, f(x) -50 -20 -6 -4 -2 12 50

(=3,-50), (=2,—20), (—1,—6), (0,4), (1,—2), (2,12), (3,50)
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104

No maximum or minimum as straight lines continue indefinitely.
No maximum or minimum as straight lines continue indefinitely.
Minimum value is 3. There is no maximum value.

No maximum or minimum as the graph continues indefinitely.

f(x)=2x+3
f(5) =13
f)=5
Rate of change = 153__15 = % =2
fl) =x*=2
f(=2)=2
f(=6) =34
-34 _ -32

Rate of change = eryvar-tabake

f(x) =x3ontheinterval 1 < x < 4

f(4) = 64

f=1

Rate of change = &= = 2 = 21
4-1 3

my guy.com



Straight Line Graphs
A=(25), B=(37)

7-5 2
—=Z=1
3—-1 2

Myp =
y—b=m(x—a)
y—3=4(x—-1)
y—3=4x—-4
y=4x—1

C=(2,-4),D=(37)

e
3—-2 1

Mep =

vl

A=(=3,-5), B=(47)

_7-(=5) _ 12
Map = 4—-(-3) 7

y—b=m(x—a)
y—4=-1(x—-(-1)
y—4=-1(x+1)

Using y — b = m(x — a) with (3,7) gives

y—7=11(x —3)
y—7=11x— 33
y=11x—-26

R=(2,-3), S=(4-2)

-2-(=3) _ 1

Usingy — b = m(x — a) with (2,—

y—(=3) = 2(x = (-3))

1 3
y+3=-x+;
~1,_3
Yy=3%X73
y=3x—5

y-intercept = (0, —5)

x-intercept = (g, 0)

y—4=—-x-1
y=-x+3

3) gives
y=-2x+7

y-intercept = (0, 7)

x-intercept = (g, 0)

LD
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2y =4x+6 %y:_gx_5

y=2x+3 y=—6x—10

y-intercept = (0, 3) y-intercept = (0, —10)

: 3
x-intercept = (-, 0) x-intercept = (— g) 0)

Select two points on the line. I'll go for (2,0) and (0, —4).

-4-0 -4
0-2 -2

2

Gradient =

From the graph, the y —intercept is —4
So, the equationisy = 2x — 4

Select two points on the line. I'll go for (0, —5) and (-1, —2).

-2 -(-5) _ 3
-1-0 -1

Gradient = =-3

From the graph, the y —intercept is —5

So, the equationisy = —3x —5

y=x+3 y=—-x+4

my guy.com




Quadratic Functions

x> 4+10x+25=0
(x+5)x+5)=0

x=-=5

x> =3x=0

x(x—=3)=0
x=0 x=3
x2+7+5=0

a=1b=7c=5

__ —-b+ Vb2 -4ac

2a

_ —7+V7?2-4x1Xx5

2x1

X

_ —74+49-20
- 2

X

-7 £+29
X = 2

x = —0.81and x = —6.19

x*—3x—3=0

a=1b=-3,c=-3

b? —4ac = (-3)2—4-1-(-3)
=21

b? — 4ac > 0, two real roots.

2x>4+5=0

a=2,b=0,c=5
b* —4ac=—-4-2-5
= —40

b? — 4ac < 0, no real roots.

x> —10x+16=0
x—-8)x—-2)=0

x=8 x=2
x>—49=0
x=-7)x+7)=0
x=7 x=-7

x> +2x—-3=0

a=1b=2,c=-3

vl

Xy = —-b + Vb2 - 4ac
o 2a
—2+22-4x1x(-3)
X =
2x1
4++/16
X =

2

x=4andx =0

X2 +5x—7=0

a=1,b=5,c=-7

b? —4ac=5%—-4-1-(-7)

=53

b? — 4ac > 0, two real roots.

x> +5x=0
a=1b=5,c=0

b? —4ac=5%*—-4-1-0

=25

b? — 4ac > 0, two real roots.
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y=(x-37%+1 y=—(x—-2)2-2

Turning point = (3, 1). Turning point = (2, —-2).

y=(x—4)>-5 y = (x + 6)?

Turning point = (4, —5). Turning point = (-6, 0).

y=x*—-8x+3 y=x2+6x+17

=(x—4)>-13 =(x+3)*+8
Turning point is at (4, —13). Turning point is at (—3, 8).
y=x%+10x y=x%+4x + 12
= (x+5)2-25 =(x+2)*>+8

Turning point is at (—5, —25). Turning point is at (-2, 8).
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