21 E d and simplify {x+ 3)(\’/<\ =-5}3x—-1)
. Expand and simph k x—5}3(3x .
P piiy | ) {:

Lo +3) L?)J(}' -x-15¢ +5]

: OLm 5]
R~

2 Do - lax* + Sx + AW - 4%+ 1S

= 33 - Ixr -643x + 1§

.........................................................

20 Expand and simplify.
(x—2)(2x+5)(x+3)
~_

(e-0) |22 + 6+ Sx 18]

(xﬁmlﬂ
_—~

=223 4t B -GxP -T2 - 30

L33 + e - T -30

(R ]

)y

.....................................................................

22 (a) Expand and simplify. A/
(2x—D{x+4)(x-3)
7

(Zoc,—l)[nf’“gsu G -17)

: (mmj
e VR

2 0o 2XF - 2ot - X —x- 4 (2
- Z\-IIS + \-x__z _25"% +'Z .................................................
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{¢) Expand and simplify. P
43y —-4)(2py—1
(+3)H(y-9y-1)

(4+ ]2 -4y - 4+ ]
220 - A byt b - DI 12
22w -3 - 23u 412

................................................. [3]
(e) Expand and simplify.
o (2xw3)(@4)
~_
(2x —3)[:rf “bx + by -24]
= (22 -3)| o + 22 - 24]
e
= 2% 4 G - 6B -3 - L s T2
= 21;3 r Xt -561.3(,4-?7/
................................................. i3]

19 Expand and simplify.

(2x+3)(x—2)?
(2 +3)(5 )
(2 + 3) [ - e -2 +4)

(@ | e 3]

= 2x3 - B + B 3 -I2x + 1T

= 213 -—-52(7- -4 +12
= Www.pasipaperpenguin.com
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21 Expand and simplify.

L1

11

-
—

(x—3)(2x+5)

(e-HE-3x +9)

[ ’3)[273' +85y -bx - l51
Y 2

2x> - x* -5y - 6xF ¢ 3% + G

2 2x3 - Fxt - [Ix + 65

...........................................................................

20 (x +a)(x+2W2x+3) is equivalent to 28+ bt tex—18.
e’

Find the value of each of a, b and c.

(Dc+a)[zxz+ 3+ Gy ¢ Ly]

(1L

)

!

y!

= (x>

{1

\\

(eto) |20 ¢ Bx ¢ 6]
~———

Cx3 ¢ Fxt + b+ Zaxt + Ry + boo

(X + Zaxt + M+ Fox tlx + bo
x>+ (Zas?)dr ¢ (Fo t L)+ ba

bt + Cor - 1% G&gm D-%V&)

a=-3% q:-3
10:/-1-6: C Zgw?:h
-U b =C “é*?‘:ba:

-5 =C I =zb

= B
6,
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21

NOTTO

P

The diagram shows the graph of v = 3x—x> .
The graph crosses the x-axis at A, at O and at B.
The turning points of the graph are at Pand at Q.

(3) Find the x-coordinate of 4 and the x-coordinate of B,
Give your answers as exact values.

Fid rosty EBSL%\—\D 3’—02

Sx -x* = O
x(3-x2 ) = O
NX.zO o 3- xt =0 x-coordinate of 4
- £xr X

x-coordinate of B

www.pastpaperpenguin.com
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21 The graph of a cubic function has two turning points,

When x < 0 and when x > 4 the gradient of the graph is positive.

When 0 < x < 4 the gradient of the graph is negative.
The graph passes through the origin.

¥

Sketch the graph.
A
: ! '
x !jfi \ 4
/ \,
\
/ e
9 fly =x(x—1){x-2)

-2 '\'VP/I:\B 'FO‘M{:’ ot =0

{(a) Find the coordinates of the points where the graph of ¥ = f(x} crosses the x-axis.

SD\—}S-O'-
x(e-)-z) =0
X0 or X1z or xX-1=0
- 1 Y ¢l +L
X = | X =L

(b) Show that f(x)=x"—3x°+2xr.
X (- )Be-)

: )C[:U"‘Z.’L—x’r?;l

x@t}

X - 3Axr +

1 X

www.pastpaperpenguin.com

.....................

ok x=&

{2]

...... QDo)

....... Q...
....... Qo) 2]



e ’<\ . 3 2
8 (a) (i) Show thatthe equation y=(x—4)(x+1)(x—2) canbewrittenas y=x>—5x +2x+8§.

Yz (-6 [Jc} - lo+x -2\

- R

=X - - -4 Gy + B
= X® -5 + e + % L

(ii)) On the diagram, sketch the graph of 3 = x* —5x" +2¢ +8, indicating the values where the
graph crosses the axes.

LY

-
S
-

f”OCﬂ5: 55\'5‘»0 (A )thnnswl -?a'mz hB_ lwm Set 2en0- [4]
3 3 2
@C""’)(x”)@ﬁ'?/) =0 Y= O -Slottlo) r8
~G = arl =0 eor X-2:0 =3
%H% 9& > -1 - ° 2 %
Y G X =-| X =1

Shege /P"s;h"’” X, s a5 opposed to \/\
Y- X3P -5+ + %

www.pastpaperpenguin.com



9

where the graph crosses the x-axis and the y-axis.

fodh . Set w0
(> +l)(3—x) (3 u,] =0 d
X120 of 3-x~0 o S’dio’J

=1 -1 ISR S & -3

Xz a3 x:-3

(a) Sketch the graph of y = (x+ 1)(3 —x)(3+x), indicating the coordinates of the points

34-110‘@#'. St 20 1a
Bronded form from pr():
Y= A+ @) ¢ O -0

QA

NN\ ==

.é\/—' o

e 3: Ar g -xt -3

3\\ Y

\ Neoprive X, So:

; e 4 r
(b) () Showthat y=(x+1}3-x)(3+x) canbewrittenas y=9+9%—x" —x
S

e Lo )[04 20 -3 - 2]

bery[a -]

(%]

=y -*+ 9 -2

=4+ A - -

www.pastpaperpenguin.com
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9 (a) (i) Theequation y= X" —4x" +4x can be written as y= x(x-—a):.
Find the value of a.
Y: Jc(:.x} -G + o(j
=30 (l - ?,)CJC, —Z,)
D (- Z)L PR G 121
(ii) On thev axes, sketch the graph of y = x° —4x? +4x, indicating the values where the graph
meets the axes. ot
m .1:& x (- 7,)‘ =0
3103-4@1"4'@ 20 er x-1=0
430 X =1

) / S qu,r

31 J(,3 '@'X}i— oL, { —i ;a: So i+ touthes oxis
Lm( bt "lﬂﬁ’)I’} (9,09
/-\/ /
{4]

_—N

11 The graphof y = (x—3)(x+b) (_z +2) intersects the y-axis at —~30.

Set 20 and He oty dorm let i —Lb:
(a) Find the value of b. ﬂ-_--é,b
Ye Com3) o0+ Lxabe + ) / "0
W HDE b T = - -3 b = B 2]

(b) When x > 0 the graph crosses the x-axis once.

Write down the coordinates of this point.

be-3) (2 +5)(x+1)= 0
‘1:33:2 3“,55‘2 “lfg'zg . \7> ................... Q... y (1]

Ny X =-5 X=-C
X x

www.pastpaperpenguin.com



26

, Tocsts -
Shope - 2} x (x+)(x-3):0
—;‘1,3 -xF - bx =0 or xx2:0 o x-3-0
b 1\ -2 -t +3 13
O X0 x=-2 >3
posihve XX So
- 0 P ox
’ T 3 ¢ wy et U exponded
Forms in porr (b):
3
-18 b:O —Ol-é,(o)
) =x{x + 2)(x - 3) éz—
(2) On the diagram, sketch the graph of y=1f{x) for -3 <x 4.
Show the values of the intersections with the axes. {3]
(b) Expand and simplify.
X5+ 2 - 3) 23 -5t - by

X[ -3x 2 - )

. Y
chx?—_x\-él ..... XX =X

(¢) A is the point (1, -6).
The tangent to the graph of y=f(x) at 4 meets the y-axis at B.

1R

Find the coordinates of B.
dy - 20 7x -,
o S (l —é)'
b, X o Ll opodient of 4: rEr
M :3[!)1—2(1)—6 —ép :_55(")+c
- - - +C
- 3 - Z - 6 +5 +<
=-S5 oL =cC
> UW=-Sx+(C =-S5 -
= K~ Cregees y-owis ot
Coz'l)
(st O x ‘ .......... ) [5]
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