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Graphs and transformations 4D

1 ai

i
b i

y = x? is standard.
y=x(x*—1)

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

s

u y=x

y=x(x*-1)
Three points of intersection

i Equation: x? = x(x>— 1)
y=X(X+2)
As a = 1 is positive, the graph has a \/
shape and a minimum point.
0=x(x+2)
Sox=00rx=-2
So the curve crosses the x-axis at (0, 0)
and (-2, 0).

y= 3 is likey = 1 and so exists in
X X
the second and fourth quadrants.

7Ly

«—Yy=x(x+2)

One point of intersection

I Equation: x(x + 2) = _3
X

c i y=x%isstandard.
y=(x+1)(x—1)
0=(x+1)(x—1)?
Sox=—-lorx=1
So the curve crosses the x-axis at (—1, 0)
and touches it at (1, 0).
X— 00,y — + 0
X— —0, Yy — —®©

y=22 YA

il Three points of intersection
iii Equation: x>= (x + 1)(x — 1) 2

di y=x3(1-x)
0=x(1-x)
Sox=0orx=1
So the curve crosses the x-axis at (1, 0)
and touches it at (0, 0).
X— 00,y — —©
X— —00, Yy — ©

y= 2 is likey = 1 and so exists in
X X
the second and fourth quadrants.

mn
y=x%(1-x)

0

&c:/:w

E ]

il Two points of intersection

iii Equation: x2(1 — x) = -2
X
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e

y=x(x—4)

As a = 1 is positive, the graph has a \/
shape and a minimum point.
0=x(x—4)

Sox=0o0orx=4

So the curve crosses the x-axis at (0, 0)
and (4, 0).

y= 1 is standard.
X

U A

y=x(x—4)

One point of intersection

Equation: x(x — 4) = 1
X

y=x(x—4)

As a = 1 is positive, the graph has a \/
shape and a minimum point.
0=x(x—4)

Sox=0orx=4

So the curve crosses the x-axis at (0, 0)
and (4, 0).

y= L is standard and in the second
X

and fourth quadrants.
When x = 2,

1 . )
y=-=givesy=—1

X
y=x(x—4) givesy=2(-2)=-4

So when x =2, x(x — 4) <_£
X

Soy= 1 cuts y = x(x — 4) in the fourth
X

quadrant.

g

h
/k-y =x(x - 4)
—

Il Three points of intersection

ili Equation: x(x —4) = 1
X

y=x(x—4)

As a = 1 is positive, the graph has a \/
shape and a minimum point.
0=x(x—4)

Sox=0orx=4

So the curve crosses the x-axis at (0, 0)
and (4, 0).

y=(x-2)°

0=(x—2)°

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

X— o,y — 0

X— —00,y — —©0

YA y=(x-2)3

0 4 X

/ \
y=x(x-4)

il One point of intersection

i x(x—4) = (x—2)°

h i y=-x3is standard.

y= 2 is likey = L and in the second
X X

and fourth quadrants.
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1 hi 1§ i x3=—x(x+2)orx3=x(x + 2)
ydk
ki y=4
y=-% y = X(X — 1)(x + 2)?
0=x(x— 1)(x + 2)?
0 Sox=0,x=1lorx=-2
The curve crosses the x-axis at (0, 0) and
. (1, 0) and touches it at (-2, 0).
«—Yy=-x X — 00,y — 00

.. . . . X— =00,y — —00
il Two points of intersection

ylk
2 2
i x¥=—Zorxd= = y=4
X X

i i y=-—x%is standard.

' = x(x - 1)(x + 2)2
y = x? is standard. | y=x(x— 1)+

YA -2 O\ *
«y =
il Two points of intersection
0 x i X(x—1)(x +2)>=4
«—y = -7 | i y=x3isstandard.
y =x(x+ 1’
. . . , 0 = Xx’(x + 1)?
i Two points of intersection Sox=0orx=-1
(At (0, 0) the curves actually touch. They The curve touches the x-axis at (0, 0) and
intersect in the second quadrant.) (-1, 0).
X— 00,y —©
i —x3 = x? X —> —00, Y —> o0
j i y=—x3isstandard. YA
Y =-X(x+2) yox®
As a = —1 is negative, the graph has a /"\ y = 220x + 1)
shape and a maximum point.
0=—Xx(x+2)
Sox=0o0rx=-2 jr
So the curve crosses the x-axis at (0, 0)
and (-2, 0).
J1 i One point of intersection
y=-x(x+2) i3 — 2 2
+4 i x° = x4(x + 1)
5 0 x
y=-x

il Three points of intersection
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2 a

y =x(x—3)

0=x*(x—3)

Sox=0orx=3

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

X— o0,y — o

X— —0, Yy — —®©

y=2islikey= <.
X

x

UA

AL

y = x*(x - 3)

=Y

~J

From the sketch, there are only two points
of intersection of the curves. This means
there are only two values of x where

X*(x —3) = 2
X

x3(x—3)=2
So this equation has two real solutions.

y=(x+1)°

0=(x+1)°

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

X— 00,y —

X— =00,y — —©

y=3x(x—1)

As a = 3 is positive, the graph has a \/
shape and a minimum point.
0=3x(x—1)

Sox=0o0rx=1

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

YA
/ y=3x(x-1)

1 0™ x

y=(x+1)?

3 Db

From the sketch, there is only one point of
intersection of the curves. This means there
is only one value of x where
(x+1)*=3x(x—1)
X432 +3x+1=3x>-1
xX+6x+1=0
So this equation has one real solution.

y= 1 is standard.
X

y = —X(x—1)?

0=—x(x—1)°

Sox=0orx=1

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

X— o,y — —©

X— —00,y — ®©

—_
=Y

<

From the sketch, there are no points of
intersection of the curves. This means there
are no values of x where

y=-x(x-1)*

L —X(x — 1)
X
1 =—x*(x — 1)?

1+x3(x—1)°>=0
So this equation has no real solutions.

y =x(x—a)

0=x*(x—a)

Sox=0orx=a

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

X— o0,y — o

X— —0,y — —©

y:E isa y=K graph, with k > 0.
X X

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



Pure Mathematics Year 1/AS SolutionBank

5 a 6 d x+1)(x+2)(3x—2)=0
Sox=-1,x=-2o0orx= 2%
Usingy =3x + 7:

whenx=—1,y=3(-1)+7=4
whenx=-2,y=3(-2)+7=1
whenx=2,y=3(%) +7=9

y=7 So the points of intersection are (—1, 4),
(-2, 1) and (%,9).
b From the sketch, there are two points of 7 a y=x2—3x>—4x
intersection of the curves. This means there = x(x*— 3x — 4)
are two values of x where 0 =x(x — 4)(x + 1)
x2(x—a):E Sox=0,x=4o0orx=-1
X The curve crosses the x-axis at (0, 0), (4, 0)
x}(x—a)=b and (-1, 0).
¥—axi—b=0 X— 00,y — 00
So this equation has two real solutions. X — —00, Y — —0
y = 6x is a straight line through (0, 0).
6 a y:% isa y:% graph, with k > 0. A
x? is always positive and k > 0 so the y=bx
y-values are all positive. :
y=3x+7 A ?
0=3x+7
7
SOX:_E y=2ad-3x2- 4x
y 3?x +7 |s7a straight line crossing the b - 32— dx = 6x
x-axis at (—3,0). B 32— 10x = 0
X(x?—3x—10) =0
" fy=3x+7 X(x—=5)(x+2)=0
Sox=0,x=50rx=-2
Using y = 6x:
whenx=0,y=0
whenx =5,y =230
when x=-2,y=-12
x So the points of intersection are (0, 0),
(5, 30) and (-2, —12).
b There are three points of intersection, so 8 a y=(-1)(x-2)
there are three real solutions to the equation = (x— 1)(x + )(x — 2)
4 47 0=(x—1(x + 1)(x—2)
X Sox=1,x=-lorx=2
The curve crosses the x-axis at (1, 0),
c (x+1)x+2)(3x—2)=0 (-1, 0) and (2, 0).
(x+1)(Bx*+4x—-4)=0 When x =0,y = (—1)2 x (-2) = 2
I+ —-4=0 X — 00,y — o0
IC+TE=4 X — —00, Y — —00
X’(3x+7)=4 y = 14x + 2 is a straight line passing
347 = % through (0, 2) and (-3, 0).
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8 a 9 b Usingy=-x>-8:
7 whenx=0,y=—-0>-8=—8
y=14x+2 whenx=1,y=-12-8=-9
when x = —4,y = —(—4)> - 8 =24
So the points of intersection are (0, —8),
(1,-9) and (-4, —24).

y=x?-1x-2)

/7 10a y=x*+1
o % X As a = 1 is positive, the graph has a /"
/ shape and a minimum point at (0, 1).
2y=x-1
b (-1)(x—2)=14x+2 y=3x—-3
= 23— x+2)=14x + 2 This is a straight line passing through
x3—2x?—15x =0 (0,-%) and (1, 0).
X(x?—2x—15)=0
X(x—=5)(x+3)=0 yA ,
x=0,x=50rx=-3 y=x+1
Usingy = 14x + 2:
whenx =0,y =2
whenx=5,y=14(5)+2=72 y=x-1
when x=-3,y =14(-3) +2=-40 1/
So the points of intersection are (0, 2), T x
(5, 72) and (-3, —40), s
9 ay=(X-2)(x+2) b From the sketch, there are no points of

0=(x—2)(x+2)?

Sox=2o0rx=-2

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

X— o0,y — o

intersection of the curves. This means there
are no values of x where
x> +1=1x—-1
22 +2=x-1
2x—x+3=0

X— —00, Yy — —©

y=-x>—8 So this equation has no real solutions.
As a = —1is negative, the graph has a N )
; : = 1y_1
shape and a maximum point at (0, —8). ¢ X“ta=3X—3
2x2+2a=x—1
A 2x2—x+2a+1=0
_ _ Using the discriminant for two real roots,
y=(x-2)x+2)? b2 —4ac>0
, (-1)*-4(2)(2a+1)>0
x 1-16a-8>0
y=—x?-8 -16a-7>0
16a <—7
a< -—&

11a y=x*(x—1)(x+1
b (X+2)*(x—2)=—x"-8 )(; = xz((x — 1))((x + 1))
, 2(X2+4X+24)(X_2):_Xz‘8 Sox=0,x=1landx=-1
XT+AXT+ 4Ax— %X N gx -8=—x"-8 The curve crosses the x-axis at (1, 0) and
X°+ 3" —4x=0 (-1, 0) and touches it at (0, 0).
X(x*+3x—4)=0 X —> 00, Y —> o0
X(x—1)(x+4)=0

X— —00, Yy —>
Sox=0,x=1lorx=-4

y=3ix+1
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1la 0=1x3+1
3
3

x*=-1

X°=-3

x=-33
The curve crosses the x-axis at (—%/5, O).
Whenx=0,y=1

yi\
y=2%(x-1Dx+1)
) 1 X
y=323+1

b From the sketch, there are two points of
intersection of the curves. This means there
are two values of x where

XX —1)(x+1)=ix3+1
IC(x—1)(x+1)=x3+3
So this equation has two real solutions.
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