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46 The function f : x — 2x> — 8x + 14 is defined for x € R.

(i) Find the values of the constant k& for which the line y + kx = 12 is a tangent to the curve y = f(x).

(4]
(ii) Express f(x) in the form a(x + b)2 + ¢, where a, b and ¢ are constants. [3]
(iii) Find the range of f. [1]
The function g : x — 2x* — 8x + 14 is defined for x > A.
(iv) Find the smallest value of A for which g has an inverse.

(v) For this value of A, find an expression for g~' (x) in terms of x.

The function fis defned by f: x+—2x>—8x + 11 forxeR .
(i) Express f(x) in the form a(x + b)? + ¢, where a, b and ¢ are constants.
(ii) State the range of f.
(iii) Explain why f does not have an inverse.
The function g is define by g : x — 2x*> — 8x + 11 for x < 4, where 4 is a constant.

(iv) State the largest value of 4 for which g has an inverse.

(v) When A4 has this value, obtain an expression, in terms of x, for g‘l (x) and state the range of g_'.

[4]
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\E&UM’ION OF GQRCLE \@

e understand that the equation

(x—a)’+ - by =2 represents the circle

with centre (a, b) and radius r

e use algebraic methods to solve problems

involving lines and circles

Including use of the expanded form
2 2 ~
x“+y“+2gx+2fy+c=0.

Including use of elementary geometrical properties of
circles, e.g. tangent perpendicular to radius, angle in a
semicircle, symmetry.

Implicit differentiation is not included.

8 cqwrion oF A CRCLE S

X +89¢

Eoand the cuibe

,;J_j

12 =O
hadus 0% civcle






e understand and use the transformations of the Including use of the terms ‘translation’, ‘reflection’
graph of y = f(x) given by and ‘stretch’ in describing transformations. Questions
y=1(x) +a,y="f(x+a), may involve algebraic or trigonometric functions, or

y =af(x), y = f(ax) and simple combinations of other graphs with given features.

these.
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3  In each of parts (a), (b) and (c), the graph shown with solid lines has equation y = f(x). The graph
shown with broken lines is a transformation of y = f(x).

(a)

State, in terms of f, the equation of the graph shown with broken lines.

State, in terms of f, the equation of the graph shown with broken lines. [2]

.......................................... O =
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(a) Express x? + 6x + 5 in the form (x + a)? + b, where a and b are constants.

(b) The curve with equation y = xZ is transformed to the curve with equation y = x% +6x+5.

Describe fully the transformation(s) involved.
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12 A diameter of a circle C, has end-points at (-3, —5) and (7, 3).

(a) Find an equation of the circle CI.

The circle C, is translated by (i ) to give circle C,, as shown in the diagram.

(b) Find an equation of the circle Cz‘
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2 The graph of y = f(x) is transformed to the graph of y = 1 + f(1x).

Describe fully the two single transformations which have been combined to give the resulting
transformation. (4]
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Functions f, g and h are defined for x € R by
f(x) =3cos2x +2,
g(x) = f(2x) + 4,
h(x) = 2f(x + 1n).

(d) Describe fully a sequence of transformations that maps the graph of y = f(x) onto y = g(x). [2]

(e) Describe fully a sequence of transformations that maps the graph of y = f(x) onto y = h(x). [2]
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11 The equation of a circle with centre C is x*> + y*> — 8x + 4y — 5 = 0.

(a) Find the radius of the circle and the coordinates of C.

The point P (1, 2) lies on the circle.

(b) Show that the equation of the tangent to the circle at P is 4y = 3x + 5.
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The point Q also lies on the circle and PQ is parallel to the x-axis.

(¢) Write down the coordinates of Q.

The tangents to the circle at P and Q meet at 7.

(d) Find the coordinates of 7.
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