A Cubics

21 Expand and simplify (:c+3)(@; 1).
Co +2) [31" —x -9 +&]
: (e +3)[3cr - lox + 5]
Sy
2 3o - lax* + Sy + WX - kBx 4 IS

= 3x3 - Ix -643x + IS

20 Expand and simplify. A—N
(x—2)(2x+5)(x+3)
w_

[ - l)[Z:rJ' +bx +8x +15]
(xﬁfmlﬁ
~—— 7

= 23 4t + B -G - 222 - 30

2 L3 + Fxr - P - 30

~ 3]

22 (a) Expand and simplify, AN
(2x—1)(x+4)(x—3)
e

(Zq,—l)[lz-Ex,«t Gt -17)

: (@m}

2 Qa2 26 - X% -x- + |2
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(¢) Expand and simplify. T
(r+3)(y-4H2y-1)

(4r 9 [25 -y - 8+ 6]
220 - AP+ Gyt b -2 1T
220 -39 - 23y 412

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

(e) Expand and simplify.
@x- 3+ Oud)
L A

{Zx-—S)[xf'-@z—%m-?,@]
=
= 2%% + G - 6B -3 -y T
= 2_):;3 ¥ Xt "5({-\:(, + 1L

PESTAN. |- |
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19 Expand and simplify.

(2x+3)(x—2)?
(2 +3) (x’-@;—})
(ZJL + 3) [:I.T'- - 1-((-’]

( ZEM Lp-l ................................................. [3]

2 2x3 - Ba¥ + B +3xF - 2% + 1T
= /x> 485 -G +12

21 Expand and simplify. ,
{(x—=3)(2x+9)

(e - E-x o9
(x “S[Zx" Sy -bx-15]
s

= 23 - x*-[5x - 67 3 + G

AL

11

= 233 - Fxt - (e 145
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A\\ . ) . .
20 (x+a)(x+2)(2x+3) is equivalent to 2x™ + by +ox—18.
-~

Find the value of each of a, b and ¢.

(x+0)[ 25+ 3 v G + 1)

ey
- £x+q) dxr ¢ tx ¢ Q
N——

"

L3 + B+ bx 4 Caxt +Fax + bo
=0 + Zaxt v+ Yo+l + b
L3+ (ZasP + (Jarl)x + ba

= (x> + bt L. B - 1% (\&vm onkwe.)

a=-3 q:-%
ba=-18  2lip-c 1ereh
"f;:jé’ “Usp=C ~bit=b
- -5 =C I =b '
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21

"
A
0
NOTTO
A ) | T SCALE
F o
The diagram shows the graph of y = 3x—x’ .
The graph crosses the x-axis at A, at O and at B.
The tuming points of the graph are at P and at Q.
(a) Find the x-coordinate of 4 and the x-coordinate of B.
Give your answers as exact values.,
Fid rosts oy Sttty 4O
S5 -3 4 0
x(3-x ) 20
M) o 3- Xt =0 1 x-c00rdinate of A ... . NS,
tx X x-coordinate of B ‘»]3. .........................

3 =
2 = {3
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21 The graph of a cubic function has two tuming points.
When x < 0 and when x > 4 the gradient of the graph is positive. -2 Yy, : )
When 0 < x < 4 the gradient of the graph is negative. \B " ot X
The graph passes through the origin. ok x> &

Sketch the graph.

/ E
/
y
/
/
/
(2]
9 fx)=x(x=1){x-2)
(a) Find the coordinates of the points where the graph of y = f(x) crosses the x-axis.
S w0
x(-)e-2) =0
X0 or X-120 or XR:O
SR i T Y tL +L
. =2
— o O W Qo )
TR N Qo )

(b) Show that f(x)=x>=3x"+2r.
X (-0~ Be-2)

X_EC"-Z_L-JCJ?,]

x@ﬂ

X ~ 3t + Ix

\

(2]

)t
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8 (a) (i) Show thatthe equation y= (x—4)(x+ l)sx-— 2) canbewrittenas y=x>=—5x’+2r+8.
5 (.x,-!.’..') [%"-Z»+x -Z:_\

o]

= X2 - - -4+ G + B
- X3 -5xr + W +%

3

2]
(i) On the diagram, sketch the graph of y = x* —5x? + 2x+8, indicating the values where the
graph crosses the axes.
.V‘
7/\
APy
"" ¢ ?'-\ (f'
. e I : . 4
rods: s w0 “‘ia"d‘";ﬂ_bd ‘?"""‘“" W Inercept - Set Q- 4

(e -uw)Cer -2y =0 Y= O -5 120) + 8
XG0 or ¥l =0 or X-2:0

=P
th 16 4 4 i 3
VOE 2 X =-l X =L

-

Shage - /POE’;*"""J},SD/\/ as oppesed to \/\
5-.:3(}-5.:0’4-2;,*—3
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9  (a) Sketch the graph of y= (x+ 1)(3—x)(3+x), indicating the coordinates of the points
where the graph crosses the x-axis and the y-axis.

fodts: St w:0: b"iﬂb‘c&#t 9t 220 1n
(x”')('?";;(% x) =0 ' Eforded form foom porl):
+]' bzq'l‘q(p)'_ot_o}

120 or 3-xs 0 a:
D(.,tl & of 34‘]’.1.—8, of S;'L B -q

X =-| :x,f-S X=-3

y

At Ay -t -
‘U’O > & %;/7

(b) (i) Show that ) (x+l;(@) can be written as 949y —x* —x*
S y = ) y= e Y -
W= (e 1)[‘4 + 30 - 30 -2 )
= (o) [ 9 -x}]
=9y -3+ 9 -%

= A+ 9y -xr-x? &
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9 (a) (i) Theequation y= x* —4x? +4x can be written as y= .t(.‘l'—a):.

Find the value of a.
9z X[XP -4 + ]
2% (-1

T
= o [e=7) . O
(ii) On the axes, sketch the graph of y = x* —4x? +4x, indicating the values where the graph
meets the axes.
oo
. _ v
Y tntesept - A x (-2 =0
b *

w: _q@)&@(p) %0 or X-1=0

~ X =7
S A
s s 4 rcpmid
Shoge: \ __ oot (beose (e )

5"-7(.3 -+ G ¢ > X SO H ke axis
’r hee, bk dlogn't e
positie Cdog
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11 The graph of y = (x—3)(x+ &) (y +2) intersects the y-axis at —30. %
G ot x=20 c.,ol%eal\.jkm IC#J' (5 —Lb:

(a) Find the value of b. Yz- b
Y (o3 + sk o) -302-6b
WO T rhyt T = - X -3 b = B i [2]

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

Write down the coordinates of this point.

be-3)(x +5)(x+2)= 0
‘133‘? :2 g ‘2 ke o4 oS O
X = xX.=-5 x:;-Z
X X
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26 osts -

y eam———

‘_%L_D‘E 24¢ _x(x_a-?,)(x.- 3):0
,,__'X,S -t - b =0 or x+x2:0 o x-3=0
5 2 -2 +3 3
pos-hve X s X0 i
3 x
3 gt e exporded
-184 43 O’-0' - £0)
fix)=x(x+2)(x=3) é:—o—
(a) On the diagram, sketch the graph of y=f{x) for -3<x<4.
Show the values of the intersections with the axes. (3]
(b) Expand and simplify. ——
x(x+2!x—3) =J(,3 *)Ll ,_61/

‘_X,('Of}"'sl+?_x, . é,]
xﬁél XooxXi-ex g

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

1l

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

Find the coordinates of B. (requires Differentiation)
dy 2 2o 7e- g
o : Sib- ( l -é)'
&b_lem%J\Smd.Ho,;}(; 1" o).
m = 301 -20) - b —é, :_20) ;C
= _— '
:3-2-06 - -
=-5 “[ =c
B 73X =)
K “‘L‘J\‘) 2%t o R Cresses w o5 ort
CO’-I)
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