Pure Mathematics Year 1/AS

SolutionBank

Graphs and transformations 4A

1 ay=xx-3)x—-2)(x+1)
0=(x—-3)(x—2)(x+1)
Sox=3,x=20rx=-1
So the curve crosses the x-axis at
(3,0), (2,0) and (-1, 0).
Whenx=0,y=(-3)x(-2)x1=6
So the curve crosses the y-axis at (0, 6).
X— o0,y —

X— —0,y — —©

T
=)
I\J<
=2 J

b y=(X-1)x+2)(x+3)
0=(x-1)(x+2)(x+3)
Sox=1x=-20rx=-3
So the curve crosses the x-axis at
(1, 0), (-2, 0) and (-3, 0).
Whenx=0,y=(-1)x2x3=-6

So the curve crosses the y-axis at (0, —6).

X— o,y —
X— —0, Yy — —©

VA y=(x=1)(x+2)x+3)

—
1"

y=(x=3)x=-2)x+1

cC y=(x+1)(x+2)(x+3)

O=(x+1x+2)(x+3)
Sox=-1,x=-20rx=-3

So the curve crosses the x-axis at

(-1, 0), (-2, 0) and (-3, 0).
Whenx=0,y=1x2x3=6

So the curve crosses the y-axis at (0, 6).
X— o,y —

X— —00, Yy — —©0

“/_r =(x+ D(x+2)(x + 3)

)

—. N1 0

=Y

y=x+1(A-x)(x+3)
0=(x+1)(1Q—x)(x+3)
Sox=-1,x=1lorx=-3

So the curve crosses the x-axis at

(-1, 0), (1, 0) and (-3, 0).
Whenx=0,y=1x1x3=3

So the curve crosses the y-axis at (0, 3).
X— o,y —>—©

X— —00,y — 0

VA

3

AN

-3 Ll o\ ¥
\/ \JZ( D1 = x)(x +3)
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1 ey=x—2)(x—3)4—-x)
0=(x—-2)(x—3)(4—Xx)
Sox=2,x=3o0orx=4
So the curve crosses the x-axis at
(2,0), (4,0)and (4, 0).
Whenx=0,y=(-2) x (-3) x4 =24
So the curve crosses the y-axis at (0, 24).
X— o,y — —©
X — —00, Y —0

u/""“\
o 2 3

¥ =(x=2)(x=3)@d-x)

f y=x(x—2)(x+1)
0=x(x—2)(x+1)
Sox=0,x=2o0rx=-1
So the curve crosses the x-axis at
(0, 0), (2, 0) and (-1, 0).

X — o0, y —>00
X— =00,y — —©

y=x(x=2)x+1)

=Y

[ 3]

7

SolutionBank

g y=x(x+1)(x—1)

0=x(x+1)(x—-1)
Sox=0,x=-l1lorx=1

So the curve crosses the x-axis at
(0,0), (—1,0) and (1, 0).

X— o,y — 0

X— —00,y — —©0

y=x(x+ ) (x=1)

y=x(x+1)(1-x)
0=x(x+1)(1-x)
Sox=0,x=-1orx=1

So the curve crosses the x-axis at
(0, 0), (-1, 0) and (1, 0).

X— 00,y — —0

X— —00,y — ©

VA

y=x(x+1)(1-x)
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10 y=x—-2)2x—-1)2x+1) 2 a y=(x+17>*x-1)
0=(x—2)(2x—1)(2x + 1) 0=(x+1)>2x—1)
Sox=2,Xx=30rx=—3 Sox=-lorx=1

So the curve crosses the x-axis at (1, 0)
and touches the x-axis at (-1, 0).
Whenx=0,y=12x (-1)=—1

So the curve crosses the x-axis at
(2,0), (£,0)and (-%,0).

Whenx=0,y=(-2) x(-1)x1=2 So the curve crosses the y-axis at (0, —1).
So the curve crosses the y-axis at (0, 2). X —> 00, Y —> o0
X — 0,y — © X — —00, Y — —00

X— =00,y — —©

y=x+13(x-1)
y=(x=-2)2x-1)2x+ 1)

>
1 X

=Y

A

J y=x(@2x-1)(x +3) b y=(x+2)(x—1)?
0 =x(2x — 1)(x + 3) 0=(x+2)(x— 1)
Sox=0,x= 3 orx=-3 Sox=—-2o0rx=1
So the curve crosses the x-axis at So the curve crosses the x-axis at (—2, 0)
(0, 0), (%,o) and (-3, 0). and touches the x-axis at (1, 0).

Whenx=0,y=2x (-1)>=2
So the curve crosses the y-axis at (0, 2).
X— o,y — 0

X— o0,y — o
X— —0,y — —©
X— —00,y — —©0

VA

VA
y=x(2x = 1)(x+ 3)

y=(x+2)x-1)

[S%

=Y

t|—

=2 J

A

i
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2 cy=2-x)(x+1)?

0=(2—-x)(x+1)?

Sox=2o0rx=-1

So the curve crosses the x-axis at (2, 0)
and touches the x-axis at (-1, 0).
Whenx=0,y=2x12=2

So the curve crosses the y-axis at (0, 2).
X— o,y — —©

X— —00,y — ®©

VA

b

]

-1 O p) X
y=02-x)x+1y

y=(x—=2)(x+1)?

0=(x—2)(x+1)>?

Sox=2o0rx=-1

So the curve crosses the x-axis at (2, 0)
and touches the x-axis at (-1, 0).
Whenx=0,y=(-2) x 12=-2

So the curve crosses the y-axis at (0, —2).
X— o,y — ©

X— =00,y — —©

y=(x=-2)(x+ 1)

\/I} .\‘

SolutionBank

e y=x(x+2)

0=x*(x+2)

Sox=0o0rx=-2

So the curve crosses the x-axis at (-2, 0)
and touches the x-axis at (0, 0).

X— o,y — 0

X— —00,y — —©0

VA

y=x(x+2)

=Y

y=(x—1)

0=(x—1)%

Sox=1lorx=0

So the curve crosses the x-axis at (0, 0)
and touches the x-axis at (1, 0).

X— 00,y — ®©

X— =00,y — —©

y=(x-1)yx
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2 g y=(1-%*3+x) i y=x(2-x)
0=(1-x?*3+x) 0=x*(2—-X)
Sox=1lorx=-3 Sox=0o0rx=2
So the curve crosses the x-axis at (—3, 0) So the curve crosses the x-axis at (2, 0)
and touches the x-axis at (1, 0). and touches the x-axis at (0, 0).
Whenx=0,y=1?x3=3 X — 00,y — —0
So the curve crosses the y-axis at (0, 3). X — —00, y — 00

X— o0,y — o
X— —00,y — —®© YA

VA

y=(1-x)P3+x)

\
3
/_3 ol ¢ y=x(2-x)

S
"D

=Y

i y=x(x-2)
0=x%(x—2)
h v=(x—1)3- Sox=0o0rx=2 _
)6 - 8(( _ 1))2((3 _ ))(()) So the curve crosses the x-axis at (2, 0)

and touches the x-axis at (0, 0).
X— 00,y — ©

Sox=1orx=3

So the curve crosses the x-axis at (3, 0)
and touches the x-axis at (1, 0).
Whenx=0,y=(-1)>x3=3

So the curve crosses the y-axis at (0, 3).
X— o,y — —w©

X— =00,y — —©

VA

X— =00,y — ©

VA

VA

o ] N >

=Y

(3]

y=(x-1)(3-x)
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3 ay=x3+x2-2x

=x(X°+Xx—2)

=x(x+2)(x—1)
0=x(x+2)(x—1)
Sox=0,x=-2o0rx=1
So the curve crosses the x-axis at (0, 0),
(2, 0) and (1, 0).
X— o0,y — o
X— —0,y — —©

VA

yp=x'+xr-2x

=Y

Ar

y = X3+ 5x% + 4x
= X(X?+ 5X + 4)
=x(x+4)(x+1)
0=x(x+4)(x+1)
Sox=0,x=—4orx=-1
So the curve crosses the x-axis at
(0, 0), (-4, 0) and (-1, 0).

X— o0,y — o

X— —0,y — —©

y=x"+35x7 +4x

SolutionBank

C y=x3+2x2+x

=x(X°+2x + 1)
= Xx(x + 1)°
0=x(x+1)°
Sox=0orx=-1
So the curve crosses the x-axis at (0, 0)
and touches the x-axis at (-1, 0).
X— o,y — 0
X— —00,y — —©0

YA y=x+2x+x

=Y

y=3x+2x2-x3
=x(3 + 2x — x?)
=x(3 —x)(1 +X)
0=x(3 —x)(1 +x)
Sox=0,x=3o0orx=-1
So the curve crosses the x-axis at
(0, 0), (3,0) and (-1, 0).
X—> o,y —>—©
X— —00,y — 0

YA

I
)
’/,_J‘-"—-
=y
»

y=3x4 27— X
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3ey=x-x2

=x}(x— 1)
0=x*(x—1)
Sox=0orx=1
So the curve crosses the x-axis at (1, 0)
and touches the x-axis at 0, 0).
X— 0,y — ©
X— =00,y — —©

VA

f y=x—x

=x(1 —x?)

=x(1 —x)(1 +x)
0=x(1—-x)(1+x)
Sox=0,x=1orx=-1
So the curve crosses the x-axis at
(0, 0), (1, 0) and (-1, 0).
X— o,y — —©
X— —00, Yy — ®©

VA

SolutionBank

g y=12x3-3x

= 3x(4x*— 1)

=3x(2x —1)(2x + 1)
0=3x(2x—1)(2x + 1)
Sox=0,x=3o0rx=—3%
So the curve crosses the x-axis at
(0,0),(%,0)and(-4%,0).
X — 00, y — 00
X— =00,y — —©

VA
y=12x-3x

b=
|

y=x3—x2— 2x

=x(X*—x—2)

=x(x+1)(x —2)
0=x(x+1)(x—2)
Sox=0,x=-1lorx=2
So the curve crosses the x-axis at
(0, 0), (-1, 0) and (2, 0).
X— 00,y — ©
X — —00, y —> —00

VA

y=x'-x'-2x
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30 y=x3-9x 4 ay=(x-2)°
=x(x*—9) 0=(x—2)°
=x(x—=3)(x+3) So x = 2 and the curve crosses the x-axis at
0=x(x—3)(x +3) (2, 0) only.
Sox=0,x=30rx=-3 Whenx=0,y=(-2)%=-8
So the curve crosses the x-axis at So the curve crosses the y-axis at (0, —8).
(0, 0), (3,0) and (-3, 0). X — 00, § — o0
X_)Oan_)OO X—>—00,y—>—oo
X— —0,y — —©
VA y = (.\‘ _ 2).‘
VA
y=x'-9x
o] 2 "{
—3 @ 3 X
_8]
. b y=2-x)?
jy=x-oc 0=(2-x)
ixz(x -9) So x = 2 and the curve crosses the x-axis at
0=x(x—9) (2, 0) only.
Sox=0o0rx=9 When x = 0 y:23:8
So the curve crosses the x-axis at So the curve crosses y-axis at (0, 8).
(0, 0) and touches the x-axis at 0, 0). X —> 00, Y —> —0
X— 00,y — 0 X — —00, Y — o
X— =00,y — —©
VA
VA
y=x"-9x

“y

=Y
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4 ¢ y=(x—1)>°

0=(x—-1)°

So x = 1 and the curve crosses the x-axis at
(1, 0) only.

Whenx=0,y=(-1)°*=-1

So the curve crosses y-axis at (0, —1).

X— o,y — ©

X— =00,y — —©

VA
y=(x-1)7

o >
_1/_i X
y=(x+2)?
0=(x+2)°

So x = —2 and the curve crosses the x-axis
at (=2, 0) only.

Whenx=0,y=2%=8

So the curve crosses y-axis at (0, 8).

X— 0,y —

X— =00,y — —©

VA
y=(x+2)

=Y

ey

SolutionBank
=—(x+2)
0=—(x+2)3
So x =—2 and the curve crosses the x-axis
at (=2, 0) only.

Whenx=0,y=-22=8

So the curve crosses the y-axis at (0, —8).
X— 00,y — —00

X— —00,y — ©

VA
y=(x+2)

=Y

_'2_\0
8

y=(x+3)°

0=(x+3)°

So x = —3 and the curve crosses the x-axis
at (=3, 0) only.

Whenx=0,y=3%=27

So the curve crosses the y-axis at (0, 27).
X— 00,y — ©

X— =00,y — —©

. “/,r =(x+3)°
27
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4 gy=(x-3)7°

0=(x—3)°
So x = 3 and the curve crosses the x-axis at
(3, 0) only.
Whenx =0,y =(-3)*=-27
So the curve crosses the y-axis at (0, —27).
X— o,y — —w©
X— —00,y — ©
VA ) 3

/

y=(1-x°

0=(1-x)°

So x = 1 and the curve crosses the x-axis
at (1, 0) only.

Whenx=0,y=1%=1

So the curve crosses the y-axis at (0, 1).
X— o,y — —w©

X— =00,y — ©

VA

l\I

=Y

y=(1-x)

SolutionBank
i y=—(x—2)°
0=—(x—2)3
So x = 2 and the curve crosses the x-axis at
(2, 0) only.

Whenx=0,y=—(-2)°3=8

So the curve crosses the y-axis at (0, 8).
X— 00,y — —0

X— =00,y — ©

VA

8-\ |

y=—(x-2)

wn

0 x = 7 and the curve crosses the x-axis
at (3, 0) only.

When x =0,y =~(-1)" =1

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

X— 00,y — —00
X— —00,y — ©

=Y

y=-(x-4%)
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5 ay=x+bx®+cx+d

(x+3)(x+2)(x—1)
(x+3)(x2+x—2)
X+ a2 +Xx-6
b=4,c=1,d=-6

y

Whenx=0,y=-6
So the curve crosses the y-axis at (0, —6).

y=ax3+bx?+cx+d
y=ax+1)x-2)(x-3)
=a(x + 1)(x* — 5x + 6)
=a(x®— 4x% + x + 6)
The curve crosses the y-axis at (0, 2), so
when x =0,y =2,
2=a(0-0+0+6)
a=3:
y=1(x®—4x* +x +6)
X3—4x2+ 1x+2

SolutionBank

7 a f(x) = (x—10)(x? — 2x) + 12x

= x3 — 12x% + 20x + 12x
= x3 — 12x% + 32x
= x(x? — 12x + 32)

b f(x) =x(x*—12x + 32)
=x(x—4)(x—8)

c 0=x(x—4)(x—8)
Sox=0,x=40rx=8
So the curve crosses the x-axis at
(0, 0), (4, 0) and (8, 0)
X— 00,y — ®©
X— =00,y — —©

VA y=x(x-8)(x—4)
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