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Section A (36 marks)

1 It is suggested that the function f (x) = (x +1)? iseven.
Provethisisfalse.

2 Find jxsiandx.

3 Maketthesubjectin P =R’

4 Sketchthegraphof y=[2x+3.
Hence, or otherwise, solve the equation [2x+3 =2 -x.

05
5 Using the substitution u=2x -1, or otherwise, calculate the exact value of I 4x(2x-1)"dx .
0

2
6  Differentiate 2x+1 with respect to x and show that -9 (x\/2x+1) = X+ 2X
dx 2x+1
. . : COSX
7 The function f(x) is defined as f (x) =—— for —m<x< 1.
e
Show that f(x)=0 for L<x< 2.
2 2

State the values of x for which f(x) = 0.

Show, using ca culus, that the maximum value of f(x) is 1.55, correct to 2 decimal places.
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Section B (36 marks)

8 Fig. 8.1 shows a sketch of the graph y=f(x) , where f (x) =+/4—x for 0s x<4.

y.i

o
<9
- ¥

Fig. 8.1
(i)  Writedown the domain and range of f(x). 2]
(i) (A) Findtheinversefunction f }(x). [3]
(B) Copy Fig 8.1 and draw the graph of y =f "}(x) on the same diagram.
What is the connection between the graph of y = f (x) and the graph of y =f (x) ? 2]
(iii)  Figs. 8.2, 8.3 and 8.4 below show the graph of y =f(x), together with the graphs of
y=f,(x), y=f,(x)and y=f5(x) respectively, each of whichis asimple transformation of
thegraph y=1(x) .
Find expressions in terms of x for each of the functions f;(x) , f,(x) and f5(x) .
Fig. 8.2 Fig. 8.3 Fig. 8.4 [4]
(iv) Thefunction g(x) isdefined in such away that the composite function gf (x) isgiven by
gf(x)=x-4.
Find the functions g(x) and g?(x). [3]
(v) Statetherange of the function f2(x).
Hence show that the equation f 2(x) = x must have a solution.
[You are not required to solve the equation.] [4]
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9 Fig. 9 shows a sketch of the graph y =f(x) , where f (X) :In_x (x>0).
X

yn Q

Fig. 9

The graph crosses the x-axis at the point P and has aturning point at Q.

(i)  Write down the x-coordinate of P.

(i)  Find thefirst and second derivatives f'(x) and f’(x), simplifying your answers asfar as
possible.

(iii) (A) Hence show that the x-coordinate of Q ise.
(B) Find they-coordinate of Q intermsof e.

(C) Find f'(e) and usethisresult to verify that Q isamaximum point.

(iv) Find the exact area of the finite region between the graph y =f(X) , the x-axis, and the line
X=2.
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