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Y.

Given that f(x) = (x* — 6x)(x — 2) + 3x,

- 6
(@) express f(x) in the form x(ax® + bx + ¢), where a, b and ¢ are constants.

3)

(b) Hence factorise f(x) completely.
(09

(c) Sketch the graph of y = f{(x), showing the coordinates of each point at which the graph
meets the axes.
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3. On separate diagrams, sketch the graphs of

S
N

@ y=@x+3),
3)

(b) ¥ = (x+3)* + k, where k is a positive constant.

@)

Show on each sketch the coordinates of each point at which the graph meets the axes.
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10. (a) Factorise completely x* — 6x? + 9x

3)
(b) Sketch the curve with equation
y=x—6x*+Ox Ry
showing the coordinates of the points at which the curve meets the x-axis.
C))
Using your answer to part (b), or otherwise,
(¢) sketch, on a separate diagram, the curve with equation
Y= =2 —6(x - 22+ 9(x ~ 2)
showing the coordinates of the points at which the curve meets the x-axis.
@
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8. (a) Factorise completely 9x — 4x3
3)
(b) Sketch the curve C with equation
¥ =9x —4x3
Show on your sketch the coordinates at which the curve meets the x-axis.
Ty A3)
The points 4 and B lie on C and have x coordinates of -2 and 1 respectively.
“@

(c) Show that the length of 4B is k10 where k is a constant to be found.
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9. (a) On separate axes sketch the graphs of / IN—17

(1) y=-3x+c,wherecisa positive constant,

1
(i) y == +5
X

On each sketch show the coordinates of any point at which the graph crosses the
y-axis and the equation of any horizontal asymptote.

4

; . o 1
Given that y = —3x + ¢, where ¢ is a postttve constant, meets the curve y=—+35 attwo
distinet points, *
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(b) show that (5-¢)? > 12
3)

(¢) Hence find the range of possible values for c.
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10. (a) On the axes below, sketch the graphs of
®H y=x(x+2)3-x)

. 2
(i) y=-—
X . Ton =1/

showing clearly the coordinates of all the points where the curves cross the coordinate
axes.

6
(b) Using your sketch state, giving a reason, the number of real solutions to the equation

x(x+2)(3—x)+g= 0
x (2)
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10.

f(x) =x* +dkc+(3+11k),  where  is a constant.

(a) Express f(x) in the form (x + p)* + g, where p and ¢ are constants to be found in terms
of k.

3)
Given that the equation f(x) = 0 has no real roots,

(b) find the set of possible values of £.
“)

Giventhat k=1, ?

(c) sketch the graph of y = f(x), showing the coordinates of any point at which the graph
crosses a coordinate axis.
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8. The point P (1, a) lies on the curve with equation y = (x + 1)>(2 - x).
(a) Find the value of a. L— P |
1
(b) On the axes below sketch the curves with the following equations:
) y=G+1YQ2-x),

by 2
(i y=-.
On your diagram show clearly the coordinates of any points at which the curves meet
the axes.

®)

(¢) With reference to your diagram in part (b) state the number of real solutions to the
equation

ERES

x+1)’2-x)=

(M
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f(x)=x>~8x+ 19

(a) Express f(x) in the form (x + a)* + b, where ¢ and b are constants.”
09

The curve C with equation ¥ = f(x) crosses the y-axis at the point P and has a minimum
point at the point Q.

(b) Sketch the graph of ¢ showing the coordinates of point P and the coordinates of
point Q.
3)

(c) Find the distance PQ, writing your answer as a simplified surd. ~y~/ 7
3)
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8. The curve C, has equation
y=x*(x+2)

. dy
) Find —
(a) Fin &

2
(b) Sketch C,, showing the coordinates of the points where C, meets the x-axis.

3)
(c) Find the gradient of C, at each point where C, meets the x-axis.

2
The curve C, has equation

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

where k& is a constant and & > 2 T

(d) Sketch C,, showing the coordinates of the points where C, meets the x and y axes.

: 3)
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(0. 7)

(@ y=1(x)+3,

(7,0

Figure 1

Figure 1 shows a sketch of the curve with equation y =
point (0, 7) and has a minimum point at (7, 0).

On separate diagrams, sketch the curve with equation

=

= f{x). The curve passes through the

(b) y=1(2x).

of the poml at Vvthh the curve ¢

3
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Figure 1
Figure 1 shows a sketch of the curve C with equation y=1f(x).
The curve C passes through the origin and through (6, 0).

The curve C has a minimum at the point (3, —1).

On separate diagrams, sketch the curve with equation

() y=1(2x),

(b) y=-f(x),

(¢) y=f(x+ p), where pisaco

. On each diagram show the coor dmatcs
and of any minimum or max1n§um

T~ 1

3)
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Figure 1

(3,5)

0 \(6, 0)

v
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M- 5

Figure 1 shows a sketch of the curve with equation y = f(x). The curve passes through the
origin O and through the point (6, 0). The maximum point on the curve is 3, 5).

On separate diagrams, sketch the curve with equation

() y=3f(x),

(b) y=1f{x+2).

On each diagram, show clearly the cobis
at which the curve crosses the x-axis

i

2)

&)

v s . .
maximum point and of each point
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Figure 1 shows a sketch of the curvies
at the points (1, 0) and (4, 0). ’305 My

In separate diagrams sketch thc% &
On each diagram show clearly the &

‘ mum point and of each point at
which the curve crosses the x-axis.

§
(@ »=2f),
3)
(b) y=1f(-x). |
3)
The maximum point on the curve with equation y = f(x + a) is on the y-axis.
(¢) Write down the value of the constant a.
(1)

Leave
blank

A 00 0




Leave
blank
6. Figure 1
V A
| T-x
0 2\\/4 x
P, -2)

Figure 1 shows a sketch of the curve With equation y= f(x) The curve crosses the x-axis

In separate diagrams sketch the curve with equation

(@) y=—fx),

(b) y=1(2x).
@)

i 4he curve crosses the x-axis,
"&rmauon

s
o
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Figure 1

Figure 1 shows a sketch of part of the curve with equation y = f(x).

Z-)0

The curve has a maximum point (-2, 5) and an asymptote y = 1, as shown in Figure 1.

On separate diagrams, sketch the curv

(@) y=1x)+2

(b) y = 4f(x)

() y=fx+1)

2)

)

&)

On each diagram, show clearly the coordinates of the maximum point and the equation of

the asymptote.
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A(=2,3)

/ ’ x

B(3,-5)

A 4

Figure 1

Figure 1 shows a sketch of the curve with equation y = f (x). The curve has a maximum
point 4 at (-2, 3) and a minimum point B at (3, —5).

On separate diagrams sketch the curve with equation

(@) y=1(x+3)

3
(b) y=2f(x)

3
On each diagram show clearly the ¢ naximuym and minimum points.
The graph of y = f(x)+a has a miy s a constant.
(c) Write down the value of a.
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10.

3, 27)

Figure 1
Figure 1 shows a sketch of the curve C with equation y = f{x) where

f(x)=x%9 - 2x)

WAL =

There is a minimum at the origin, a maximum at the point (3, 27) and C cuts the x-axis at

the point 4.

R

o

(a) Write down the coordinates of il

(1) y=1x+3)

(i) y = 1(3x)

On each sketch you shoulc
any points where the curves cross or meet the coordinate axes.

@

inates of the maximum point and

(6)

The curve with equation y = f (x) + k, where k is a constant, has a maximum point at (3, 10).

(c) Write down the value of £.

1)
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Figure 1

Tu~ 3

Figure 1 shows a sketch of the curve with equation y = f(x) where

f) = (e +3)? (x = 1),

x e R.

The curve crosses the x-axis at (1, 0), touches it at (-3, 0) and crosses the y-axis at (0, —9)

(a) In the space below, sketch the curve C with equation y=f(x+2) and state the
coordinates of the points where the curve C meets the x-axis.

(b) Write down an equation of the curve C.

3)

1)

(c) Use your answer to part (b) to find the coordinates of the point where the curve C

meets the y-axis.

@)
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A2, 4)
0 i
B(3,-8)
Figure 1

Figure 1 shows a sketch of part of the curve with equation y = f{x). The curve has a
maximum point 4 at (-2, 4) and a minimum point B at (3, —8) and passes through the
origin O.

On separate diagrams, sketch the curve with equation

(@) y=3fx),
@
(b) y=1(x)-4 :
&)

On each diagram, show clearly the coordinates of the maximum and the minimum points
and the coordinates of the point where the curve crosses the y-axis.
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Figure 2
Figure 2 shows a sketch of part of the curve y = f(x), x € R, where

fx) = 2x =57 (x +3)
(a) Given that

2 4

«7'4'/;

(i) the curve with equation y=1(x) -k, x € R, passes through the origin, find the

value of the constant £,

(i) the curve with equation y=1(x + ¢), x € R, has a minimum point at the origin,

find the value of the constant c.

(b) Show that f'(x) = 12x2 — 16x — 35

Points A and B are distinct points that lie on the curve y = f(x).
The gradient of the curve at 4 is equal to the gradient of the curve at B.

Given that point 4 has x coordinate 3

(¢) find the x coordinate of point B.

3

3
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Figure 1

Yy 4

(©0,3)

\

ol 1,0 ¥

AR YA

Figure 1 shows a sketch of the curve with equation y = f (x). The curve passes through

the points (0, 3) and (4, 0) and touches the x-axis at the point (1, 0).

On separate diagrams sketch the curve with equation

(@) y=f@x+1),
(b) y=21(x),

() y= f(%x).

On each diagram show clearly t
axes. '

3

&)
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9. Figure 2

.shown in Figure 2.

ate of 0.

(b) Show that % =3x>-2x—4.

(c) Show thaty =x + 7 is an equation of the tangent to C at the point (-1, 6).

The tangent to C at the point R is parallel to the tangent at the point (-1, 6).

(d) Find the exact coordinates of R.

@
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Figure 1 shows a sketch of the cu f{x). There is a maximum at

(0, 0), a minimum at (2, —1) and

() y=1(x+3),

&)

() y=1(=x).
3

On each diagram show clearly the coordinates of the maximum point, the minimum point
and any points of intersection with the x-axis.

v

Leave
blank

U0 00O




VA
2
0] X
Fi-7
Figure 1
Figure 1 shows a sketch of the curve with equation y = i, x#0.
x
(a) On a separate diagram, skétch the cupve-with-equation y= 5 x#E-2,
X+

e crosses a coordinate axis.

&)

showing the coordinates o

(b) Write down the equations in part (a).

@)
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11.

In—1 2
Figure 2

Figure 2 shows a sketch of the curve H with equation y = 3 +4, x#0.
X

(a) Give the coordinates of the point where H crosses the x-axis.
(b) Give the equations of the asymptotes to H.
(¢c) Find an equation for the normal to H at the point P(-3, 3).

This normal crosses the x-axis at 4 and the y-axis at B.

(d) Find the length of the line segment AB. Give your answer as a surd.
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Figure 1

Figure 1 shows a sketch of the curve C with equation

y:—1—+1, x#0
X

The curve C crosses the x-axis at the point A.

(a) State the x coordinate of the point A.

1)
The curve D has equation y = x*(x — 2), for all real values of x.
(b) A copy of Figure 1 is shown on page 7.

On this copy, sketch a graph of curve D.

Show on the sketch the coordinates of each point where the curve D crosses the
coordinate axes.

&)

- (¢) Using your sketch, state, giving a reason, the number of real solutions to the equation

He=2y=2 11
X
£}
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Question 4 continued "
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A 0 %
Tu—1Yy
Figure 1
Q4
B
(Total 5 marks) §
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Figure 1
13

Figure 1 shows a sketch of the curve with equation y = % , x#0

: 2 . .
The curve C has equation y = e 5, x # 0, and the line / has equation y = 4x + 2
(a) Sketch and clearly label the graphs of C and / on a single diagram.

On your diagram, show clearly the coordinates of the points where C and / cross the
coordinate axes.

&)
(b) Write down the equations of the asymptotes of the curve C.

2
(c) Find the coordinates of the points of intersection of y= —?C— —S5and y=4x+2

)
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10.
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Figure 2
Figure 2 shows a sketch of therewrve-Gwithrequation
The curve crosses the x-axis at the
(a) Find the coordinates of A4.
(N
(b) Show that the equation ofgé‘hc gitten as  °
(6)
The normal to C at 4 meets C again at the point B, as shown in Figure 2.
(c) Find the coordinates of B.
@

A
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Figure 1

Figure 1 shows a sketch of the curve with equation y = f(x) where

The curve passes through the
x =2, as shown in Figure 1.

(a) Inthe space below, sketch

(b) Find the coordinates of th

the coordinate axes.

iptotes, with equations y =1 and

f(x—1) and state the equations

&)

ith equation y =f(x—1) crosses

@
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