f(x) = (x + 3)(x + 2)(x — 1)
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? Cd\a\ S\~ 0‘

(a) Sketch the curve y =f(x) , showing the points of intersection with the coordinate axis.

(b) Showing the coordinates of the points of intersection with the coordinate axis, sketch on separate

diagrams the curves
) y=1flx-3)

(i1) y = f(=x)

Crosses I wwuen A

i v)

0= (x+3)(x+2)(x—1)
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2 (a) Sketch on the same diagram the curves y =x>+ 5x and y = -1 4)
X

(b) State, giving a reason, the number of real solutions to the equation x*+ 5x + 1. 0 )
x

&: + 5y Crosseés 3 ol” ongin
gd - \/' + S CrosSsey X o= O o~ —8
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y =f(x)

U

N

('3, '2)

The sketch shows the graph of y = f(x). The curve has a minimum at (-3,-2) and a maximum at (4,7).

Showing the coordinates of the points of intersection with the coordinate axis, sketch on separate
diagrams the curves

Hy=fx+2  \\e L )
(ii) y = —fx) g;\ p ovef x 2




4 fix)=x*+4x+5

(a) Express f(x) in the form (x + a)* + b, and state the coordinates of the minimum point of y = f(x). (3)

(b) Sketch the graph of y = f(x) showing the coordinates of intersection with the coordinate axis.  (3)

(c) Find the minimum points of these curves

(1) y = 2f(x) Q2)
(i) y = f(2x) Q)
2
0./ Flx) :(\1+2,) -¢ 5
= [ x+2) +
Min point at (\*l/ )
L/ (oSses U whea XZ0 y=>6
[ J N /—
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5 f(x) =x* +4x* - 5x

(a) Sketch the curve y =f(x) , showing the points of intersection with the coordinate axis.

(b) Showing the coordinates of the points of intersection with the coordinate axis, sketch on separate

diagrams the curves
)y ="flx+1)

(i1) y = f(2x)
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6 Sketch graph of y = . + 2, showing the points of intersection with the coordinate axis and stating

the equations of any asymptotes.
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a/
/

f(x) = (x +4)(x - )2 -x)

(a) Sketch the curve y =f(x) , showing the points of intersection with the coordinate axis.

(&)
(b) Showing the coordinates of the points of intersection with the coordinate axis, sketch on separate
diagrams the curves

Gy=fx+2) 2 left

2
(i) y = f(x) =g P oV, X
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8 fx) = (x + 3)(x — 1)?

(a) Sketch the curve y =f(x) , showing the points of intersection with the coordinate axis. 3)
(b) Find the equation of y = f(x + 2) in the form y = (x + a)(x + b)? ?2)
a{/ ._po sitive  cubic
crosses 1 when 94=0
A
6 = (x+3)(x~1) cedy
7 - Qa ~ o
~— —
Crossés 4y whwea r=-o
J 2
g = (3)(-1)
o J
= 3 9
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9 (a) The curve y= 2

1 is translated by four units in the positive x-direction.

State the equation of the curve after it has been translated. 2

(b) Describe fully the single transformation that transforms the curve yzszl to yzx?’T1 ?2)

a/ L2 -4)
/ J /
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10 Figure 1 shows y = f(x)

Figure 1 YA
(0, 10)
4.2)
0 x
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Figure 2 Figure 3 Figure 4 Figure 5
(a) Which figure shows y = 2f(x)? ;2—
(b) Which figure shows y = f(2x)? S
11 Given that f(x) = 10 when x = 4, which statement must be correct? (Lf P / o )
Tick (¥') one box. {_ (1 L) ol {.
f2x) =20 whenx=4 [ | - Vﬂ\w{

f(2x) = 10 when x = 8

f(2x) =5 whenx =4

f(2x) = 10 when x =2

]
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' <
C is translated by [é ] to give the equation C,. ;L 1 5\/\'

Line L has equation y = x

L is stretched by scale factor 3 parallel to the x-axis to give the line L. [ ( -?/- L )

Find the exact distance between the two intersection points of C; and L,

C, . J= (x—Z)?'

L, - y= 5=

— | 2
Laterseckion where - L = (JL—Z.)

3
STx = At -4z +y

v = 3t —lix #lZ

L

0 = 2”7’ -’/Sx —+'/2_
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12 Curve C has equation y = x?
P (x-2)



14 The graph y:L is translated by the vector [g] Q U\r ‘p [ -L) +t 2L
x —

(a) Write down the equation of the transformed graph.

(b) State the equations of the asymptotes of the transformed graph. 9/r k

/ — - —9)=T

a/ y= — + 2 =] =
J oz
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b ASymplobey at yz=L and 2 =06
Jp J

15  (a) Sketchthe curve y=(x—a)(5—-x)’ where 0 <a <5

indicating the coordinates of the points where the curve and the axes meet.

(b) Hence solve, (x — a)(5 — x)* > 0 giving your answer in set notation form.

positive cubic shape \
i ' 2 )CLU‘
(rossel X whea y=o o = (1 ) (,S_'L' ({‘?UP K
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16 Sketch the following curves.

3 2
@ y== @

g 5)

(b) y=x-8x*+ 16x

______——/ \ —
x
b// © positive cwbig shape
Crosses 2z when y = o
oJ

= x> — 82" + Jb=x

o

0= x (x*-3x + /6)
2

o = .DL(.DC.—-—L/—)

Z =0 x Z¢ (rtpeated Foot )
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-2
17 (a) Sketch the curve y== (1)

(b) The curve y:i is translated by 2 units in the positive x-direction.
X

@)

State the equation of the curve after it has been translated

(c) The curve y=_7 is stretched parallel to the y-axis with scale factor 2 and, as a result, the

point (2, -1) on the curve is transformed to the point P.

State the coordinates of P. (2)

18 f(x) = (x — a)(x — 3a)(x + b) where a and b are positive integers.

(a) Sketch the curve y = f(x) )

(b) On your sketch mark, in terms of @ and b, the points where the curve meets the axes. ?2)

pPositive cubic Shape

Crosses X whea 90 0= (Z-a)(x-3a)(xth)
xzad  x=3a x=-b
Crosses Y whea A =0 g=(-=)-3a)(6)
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19

|
The curve y = (x — 2)? maps onto the curve C, following a stretch scale factor 5 in the x-direction

Find the equation of the curve C,

f (2x)

‘(j:(Z;(,-—Z)‘

20 (a) Sketch the curve y = (x + 5)(x + 2)(3 — x)

(O]
2
(b) The curve y = (x + 5)(x + 2)(3 — x) is translated by the vector [0] . (: (x- \,) @
Write down the equation of the transformed graph.
a) © Mgetive ubie shape
{ v f
Crosses L whea J:o o = (x*s)(x*l')(Z’ﬁ-)
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21 fx) = (x + 1)(x — 2)?
(a) Sketch the curve y =f(x) A3)

(b) Hence solve f(x)<0 (2)

Positive cubic shape
Cros§es X whetn YZ=-Z0

e 2
o = [)54/’)(%—2.)

-/ x=2 (repeated root)

Crosse€s when L =0

7

y
v P
y=()(-2)
JJ

()
S

\
vV




22

(1)

f(x)=0

(ii) f(2x) = 0

f(x) = (x + 4)(2x - 5)°

(b) Deduce the values of x for which

(a) Sketch the curve y =f(x), showing the points of intersection with the coordinate axis.

(&)

(&)

positive cubic shape

Crosses

L when =0
J

o= (x74)(2x-5)
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xz-4 x=5/, —> (epeated root

Crosses v when 1=0
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U V4

- Joo

u

A.J

/N oo

\

I3A\Z

b/ x> —4
[ N
_ 5
[/ 2= -2 ontdl X = /c/




23 The curve C has equation

k2
y:——2 XGR,X#O
X
where £ is a constant.
(a) Sketch C, stating the equation of the horizontal asymptote 3)

The line / has equation y = -3x + 4

(b) Show that the x coordinate of any point of intersection of / with C is given by a solution of the

equation
3 —6x+ k=0 Q)
(c) Hence find the exact values of & for which / is a tangent to C. 3)
N
\
/ \ x
J
pA
b K -2 =-3x 4+ 4
— N
ya

L
3x°—gx + k=0

(// / So/ution whert bz" ?‘aa = 0
(-6)" - 4(3)(k) =0
36 — Jak?* = 0

36 = lzk*

k™ = X
Ic ¥

(1




24 f(x) = (x + 2)(x - 3)?

(a) Sketch the curve y =f(x), showing the points of intersection with the coordinate axis. 3)

Given that £ is a constant and the curve with equation y = f(x + k) passes through the origin,

(b) find the two possible values of . ?2)

a/ © positive cudic

Crosses 2 when &1:0

o= (x+ 2)/7&—-3)z
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25 (a) Using algebra, find all the solutions to the equation 3x* — 11x*+ 6x=0 A3)
(b) Hence find all the real solutions of 3(y +2)°—11(y +2)*+6(y +2)*=0 A3)
2 ) -
0/// 2’,(3:& /e + &) =0
Axg =18
T — g
2 (3x°~2x - 9x +6) =0 s
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