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Graphs and transformations 4B

1 ay=x+1)X+2)(x+3)(x+4) c y=x(x+1)>x+2)
0=(Xx+1)(Xx+2)(x+3)(x+4) 0=x(X+1)%(x + 2)
Sox=-1,x=-2,x=-30rx=-4 Sox=0,x=-1lorx=-2
The curve crosses the x-axis at (-1, 0), The curve crosses the x-axis at (0, 0) and
(-2, 0), (-3, 0) and (-4, 0). (-2, 0) and touches it at (—1, 0).
Whenx=0,y=1x2x3x4=24 X — 00, Y — 0
So the curve crosses the y-axis at (0, 24). X — —00, Y — o0

X— 0,y —
X— =00,y — ©

yl\
r=(x+ D(x+2)(x+3)(x+4
y=(x+1Dx+2)(x+3)(x+4) b x(r s DA +2)
Y
24
-2 1 x
s 50| x d y= (0= D(c+ (- 1)(x - 2)
0=(2x—-1D(x+2)x—1)(x—2)
Sox=4,x=-2,x=1orx=2
b y=x(x-1)Xx+3)(x—2) The curve crosses the x-axis at
0=x(x—1)(x +3)(x — 2) (£,0), (=2,0), (1, 0) and (2, 0).
Sox:O,le,x:—Borx_:Z Whenx=0,y=(-1) x 2 x (-1) x (-2) = —4
The curve crosses the x-axis at (0, 0), (1, 0), So the curve crosses the y-axis at (0, —4).
(=3, 0) and (2, 0). X — 00,y —
X— 00,y — 0 X — —00, Y — 00

X— =00,y — ©
y=Q2x-D)(x+2)(x-1)x-2)
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1 e y=x¥(4x+1)(4x—1)
0 =x’(4x + 1)(4x — 1)
Sox=0,x=—f0rx=z

The curve crosses the x-axis at (—4,0)and
(4,0) and touches it at (0, 0).

X— 0,y — o
X— —00, Yy — ®©

yl\

y=x*4x+ 1)4x-1)

~0.250| 0.25 *

fy=—(x—4)(x-2)
0=—(x—4)%(x — 2)?
Sox=4o0rx=2
The curve touches the x-axis at (4, 0) and
(2,0).
When x =0,y = —(—4)% x (-2)* = -64
So the curve crosses the y-axis at (0, —64).
X— o,y — —w©
X— =00,y — —©

p = —(x - 4P(x - 2

g y=(x—3)*(x+1)>

0=(x—3)%(x + 1)

Sox=3orx=-1

The curve touches the x-axis at (3, 0) and
(-1, 0).

Whenx=0,y=(-3)?x12=9

So the curve crosses the y-axis at (0, 9).
X— o0,y — o

X— —00,y — ®©

yA
y=x=-3P(x+1)

=Y

-10 3

y=(x+2)*x—-3)

0=(x+2)>3x-3)

Sox=-20rx=3

The curve crosses the x-axis at (-2, 0) and
(3,0).

Whenx=0,y=2%x(-3)=-24

So the curve crosses the y-axis at (0, —24).
X— 0,y —

X— =00,y — ©
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1 i y=—2x—1)>%x+5)

0=—(2x—1)%x +5)

Sox=3orx=-5

The curve crosses the x-axis at (3, 0) and
(-5, 0).

Whenx=0,y=—(-1)3x5=5

So the curve crosses the y-axis at (0, 5).
X— o,y — —©

X— —0,y — —©

yd\

y=—2x-1x+5)
5
£ 0 0_§ X

y=(x+4)

0=(x+4)*

Sox=-4

The curve touches the x-axis at (-4, 0).
When x =0, y = 4* = 256

So the curve crosses the y-axis at (0, 256).

X— o0,y — o
X— —00,y — ®©

yll
y=(x+4)
?
0| x
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2 a y=(x+2)(x—1)(x*—3x+2)

=(x+2)(x—1(x—1(x-2)

=(x+2)(x — 1)’(x — 2)
0=(x+2)(x—1)>*x—2)
Sox=-2,x=1orx=2
The curve crosses the x-axis at (=2, 0) and
(2, 0) and touches it at (1, 0).
Whenx =0,y =2 x (-1)? x (-2) = —4
So the curve crosses the y-axis at (0, —4).
X— o0,y — o
X— —00, Yy — ®©

y=(x+2)(x-1)(x*=3x+2)
Yy A

2|y 12 x

y = (X + 3)%(x? — 5x + 6)

= (x+3)(x = 2)(x - 3)
0=(x+3)2(x—2)(x—3)
Sox=-3,x=20rx=3
The curve crosses the x-axis at (2, 0) and
(3, 0) and touches it at (-3, 0).
Whenx =0,y =3%2x (-2) x (-3) =54
So the curve crosses the y-axis at (0, 54).
X— o0,y —
X— —00, Yy — ®©

yl\

54 y=(x+3)P(x*-5x + 6)
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2 ¢ y=(x—4)%(x*—11x + 30)

= (x—4)’(x—5)(x — 6)
0=(x—4)%(x—5)(x—6)
Sox=4,x=50rx=6
The curve crosses the x-axis at (5, 0) and
(6, 0) and touches it at (4, 0).

When x =0, y = (—4)? x (-5) x (—6) = 480
So the curve crosses the y-axis at (0, 480).
X— 0,y — 0

X— =00,y — ©

\
483‘

¥ =(x—4P(2 - 11x + 30)

O 456 x

y = (X2 — 4x — 32)(x? + 5x — 36)

= (x=8)(x +4)(x +9)(x — 4)
0=(Xx—8)(x+4)(x+9)(x—4)
Sox=8,x=—4,x=-9o0rx=4
The curve crosses the x-axis at (8, 0),
(-4, 0), (-9, 0) and (4, 0).
Whenx=0,y=(-8) x4 x 9 x (—4) = 1152
So the curve crosses the y-axis at (0, 1152).
X— 0,y — 0
X— =00,y — ©

yA
1152

=Y

o\ [40 4\/8

y=(x"—4x—32)(x*+ 5x—36)
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3ay=xt+bx®+cx’+dx+e
y=X+2)(x+1)(x—2)(x—3)
Whenx=0,y=2x1x-2x-3=12
So the curve crosses the y-axis at point P,
which has coordinates (0, 12).

b y=(X+2)(x+1)(x~-2)(x—3)
= (X + 2)(x + 1)(x> — 5x + 6)
=(x+2)(3—4x+x +6)
=xt— 23— Tx2+ 8x + 12

b=-2,c=-7,d=8ande=12

4  y=(x+5)(x—4)(x*+5x + 14)
The discriminant of the quadratic factor
=b? - 4ac
=52-4x1x14
= —31, so there are no real roots.
0= (x + 5)(x — 4)(x* + 5x + 14)
X=-5x=40rx*+5x+14=0
The curve crosses the x-axis at (—5, 0) and
(4,0).
Whenx=0,y=5x (-4) x 14 =-280
So the curve crosses the y-axis at (0, —280).
X— o0,y — o
X— —0o,y —>

y=(x+5)(x=4)(x"+5x + 14)

\ ]

-5 0 4;

-280
Challenge

y=ax'+bx’+ox+dx+e
y =a(x + 1)%(x — 3)?
Whenx=0,y=3:
3=ax1?x(-3)?
a=3:
y=3(x+1)*(x—3)°
= 1(x+ 1)*(x* — 6x +9)
= 1(x+1)(x* - 5x%+3x +9)
= 1(x* —4x* - 2x* + 12x + 9)
=1x - 43— 2x2 +4x +3
a=i,b=—%,c=-%,d=4ande=3

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free. 4



