C3 Functions Challenge

Challenge 1

The function fis defined by

Sx+1 3
fix— — - , x> 1.
X +x—-2 x+2

(a) Show that f(x)=i, x>1.
x-1 )
(b) Find f'(x).
(3)

The function g is defined by

g:x—x*+5 xe R

(¢) Solve fa(x) = 7.
(3)




Challenge 2

Figure 1
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Figure 1 shows part of the graph of y = f(x), x € R. The graph consists of two line
segments that meet at the pont (1, @), @ < 0. One line meets the x-axis at (3, 0). The other
line meets the x-axis at (—1, 0) and the y-axis at (0, 5), b <0.

In separate diagrams, sketch the graph with equation

(a) y=fee+1),
(2)

(b) y="1(|x[).
A3)

Indicate clearly on each sketch the coordinates of any points of intersection with the axes.
Given that fix) =[x — 1| - 2, find

(c) the value of @ and the value of b,

(d) the value of x for which f(x) = 5x.




Challenge 3

Figure 1
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Figure 1 shows part of the curve with equation y = fi(x), x € B, where f 15 an mcreasing
function of x. The curve passes through the points P(0, —-2) and Q(3. 0) as shown

In separate diagrams, sketch the curve with equation

(@) y=Ifx)l.

(3)
() y==£7().

(3)
(0) y=3£(3x).

(3)

Indicate clearly on each sketch the coordinates of the points at which the curve crosses or
meets the axes.




Final Challenge

For the constant k. where k > 1. the functions f and g are defined by

ftx—In(x+k). x>-k
g x— 2x—k|. xeR.

(a) On separate axes, sketch the graph of f and the graph of g.

On each sketch state, in terms of k. the coordinates of points where the graph meets the
coordinate axes.

®)
(b) Write down the range of f.

()
(¢) Find fg[z) in terms of k, giving your answer in its simplest form.

2

The curve C has equation y = f(x). The tangent to C at the point with x-coordinate 3 1s
parallel to the line with equation 9y = 2x + 1.

(d) Find the value of k.
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