The graph of y = f(x) is transformed to the graph of y = 3 — f(x).

Describe fully, in the correct order, the two transformations that have been combined.

In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
A curve C has equation y = f(x) where
f(x)=2(x + 1)(x = 3)’
(a) Sketch a graph of C.

Show on your graph the coordinates of the points where C cuts or meets the
coordinate axes.

3)
(b) Write f(x) in the form ax’ + bx”+ cx + d, where a, b, ¢ and d are constants to be found.
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(c) Hence, find the equation of the tangent to C at the point where x = 3
“4)

The function g is defined by g(x) = 2x for —a < x < a, where a is a constant.

(¢) State the maximum possible value of a for which fg can be formed.
(d) Assuming that fg can be formed, find and simplify an expression for fg(x).

The functions f and g are defined by
f(x) = x> —4x+3 forx > ¢, where ¢ is a constant,

1
g(x) = =1 for x > —1.

(a) Express f(x) in the form (x — a)? + b.

It is given that f is a one-one function.

(b) State the smallest possible value of c.

It is now given that ¢ = 5.

(¢) Find an expression for £-! (x) and state the domain of £1

(d) Find an expression for gf (x) and state the range of gf.
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Find the set of values of m for which the line with equation y = mx + 1 and the curve with equation

y= 3x% + 2x + 4 intersect at two distinct points.
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