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(@) On separate axes sketch the graphs of

() y=-3x+c, where c is a positive constant,

@@ ¥

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

1
45 attwo

Given that y
distinct points,

(2) show that (5> 12

3x+ c, where c is a positive constant, meefs the curve

(¢) Hence find the range of possible values for c.

@

[©)]

@)
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The straight line with equation y = 3x — 7 does not cross or touch the curve with equation
»=2px? ~ 6px + 4p, where p is a constant.
(a) Show that 4p> — 20p + 9 <0.

@
(b) Hence find the set of possible values of p

@
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The equation
(p— 1)+ dx+ (p— 5) =0, where p is a constant,
has no real soots.

(a) Show that p satisfies p* ~ 6p + 1> 0
]

(b) Hence find the set of possible values of p
@
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Given that f(x) = 22 + 8x +3,

(@) find the value of the discriminant of f(x),
@
(b) Express f(x) in the form p(x + g)? + r where p, g and r are integers to be found.
]

The line y = 4x + ¢, where c is a constant, is a tangent to the curve with equation = f(x).

(9) Calculate the value of ¢
)




image10.png
The equation
(k+3)x2 + 6x+ k=5, where k is a constant,
has two distinct real solutions for x.
(a) Show that k satisfies
B-2k-24<0
@

(b) Hence find the set of possible values of £
A3)
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10.
(a) Find the values of the constants a, b and c.

(€]

(b) Sketch the curve with equation y = 42 + 8x + 3, showing clearly the coordinates of any
‘points where the curve crosses the coordinate axes.

@
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4x-5-

g-G+p2
where p and g are integers.

(a) Find the value of p and the value of g
]

(b) Calculate the discriminant of 4x 5 —x%
@
(&) Sketch the curve with equation y = 4x — 5 — %, showing clearly the coordinates of any points
where the curve crosses the coordinate axes.

3)
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Sx+4

The curve C has equation y = x(5 — x) and the line L has equation

(@) Use algebra to show that C and L do not intersect.

@

(b) Sketch C and L on the same diagram, showing the coordinates of the points at which C and L
‘meet the axes.

“@
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3tk

where & is a real constant.

(@) Find the discriminant of fx) in terms of k.
@
(b) Show that the discriminant of f(x) can be expressed in the form (k + @)? + b, where a and b
are integers to be found.
@
(&) Show that, for all values of k, the equation f(x) = 0 has real roots
@




image15.png
The equation x2 + (k= 3)x + (3 — 2k) = 0, where k is a constant, has two distinct real roots.

(a) Show that k satisfies
B+2k-3>0.
]
(b) Find the set of possible values of k.
“@
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(@) Show thatx? +6x + 11 can be written as
@+pl+a

where p and g are integers to be found.
@

2+ 6x + 11, showing clearly any intersections with

(b) Sketch the curve with equation ¥
the coordinate axes

@
(¢) Find the value of the discriminant of x* + 6x + 11
[#))
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10.

f(x) =22+ dkx+ 3+ 11K), where kis a constant.
(a) Express f(x) in the form (x + p)? + g, where p and g are constants to be found in terms of k.
]
Given that the equation (x) = 0 has no real rools,
(b) find the set of possible values of k.
@

Given that k=1

() 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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1.  Giventhat

3t -2 5P -4 dxte
e eal+bric+ .
P-4 ppy

find the values of the constants a, b, ¢, dand e.

[O))
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() =32 + 2a¢ —4x + 50

Given that (x + 3) is a factor of f(x), find the value of the constant a.
@)
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f@=2+4x+9  xeR

(a) Write (x) in the form a(x + b)" + ¢, where a, b and ¢ are integers to be found.
@)

(b) Sketch the curve with equation y = f(x) showing any points of intersection with the
coordinate axes and the coordinates of any turning point.

@)

(€) (i) Describe fully the transformation that maps the curve with equation y = f(x) onto
the curve with equation y = g(x) where

g@W=2x-2¢+4-3 xeR
(ii) Find the range of the function

21
M= s F<R @
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The curve C has equation

e
y=_+1  xeRx#0

where £ is a constant.

(a) Sketch C stating the equation of the horizontal asymptote.

[&)]
The line / has equation y = —2x + 5
(b) Show that the x coordinate of any point of intersection of / with C is given by a
solution of the equation
23— dx+ k=0
@)

(c) Hence find the exact values of k for which / is a tangent to C.
3)
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A company started mining tin in Riverdale on 1st January 2019.

A model to find the total mass of tin that will be mined by the company in Riverdale is
given by the cquation

7= 1200 - 3(n - 20
where T tonnes is the total mass of tin mined in the 1 years after the start of mining.

Using this model,
(a) calculate the mass of tin that will be mined up to Ist January 2020,

(b) deduce the maximum total mass of tin that could be mined,

(c) calculate the mass of tin that will be mined in 2023.

(d) State, giving reasons, the limitation on the values of 1.

(&

(&

2

(2)
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) =x2=8x+19
(@) Express f(x) in the form (x + a)* + b, where a and b are constants.

The curve C with equation y =
point at the point 0.

(2) Sketch the graph of C showing the coordinates of point P and the coordinates of
point Q.

£(x) crosses the y-axis at the point P and has a minimum

(¢) Find the distance PQ, writing your answer as a simplified surd.

@
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