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Answer all questions.

Answer each question in the space provided for that question.

1 The diagram below shows the graphs of y = |2x — 3| and y = |x].
y
i y=[2x =3
y =l
0 g
(a) Find the x-coordinates of the points of intersection of the graphs of y = |2x — 3| and
y=|x|. (3 marks)
(b) Hence, or otherwise, solve the inequality
|2x — 3| = |x]| (2 marks)
e | Answer space for question 1
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2 (a) Given that y = x*tan 2x, find ay (3 marks)

(b) Find the gradient of the curve with equation y =
x —

1 at the point where x = 3.
(3 marks)
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3 (a) The equation e ™ — 2 + /x = 0 has a single root, a.
Show that o lies between 3 and 4. (2 marks)
(b) Use the recurrence relation x,, | = (2 — e )2, with x; = 3.5, to find x, and x5,
giving your answers to three decimal places. (2 marks)

(c) The diagram on the opposite page shows parts of the graphs of y = (2 — e_x)2 and

¥ =x, and a position of x;.

On the diagram, draw a staircase or cobweb diagram to show how convergence takes
place, indicating the positions of x, and x5 on the x-axis. (2 marks)
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4 By forming and solving a quadratic equation, solve the equation
8secx — 2sec’x = tan®x — 2

in the interval 0 < x < 2w, giving the values of x in radians to three significant

figures. (7 marks)
“ewr | Answer space for question 4
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5 The diagram shows a sketch of the graph of y = /27 + x3.
VA
V27
-3 0 4 >
(a) The area of the shaded region, bounded by the curve, the x-axis and the lines x =0
4
and x =4, is given by J V27 4+ x3dx.
0
Use the mid-ordinate rule with five strips to find an estimate for this area. Give your
answer to three significant figures. (4 marks)
(b) With the aid of a diagram, explain whether the mid-ordinate rule applied in part (a)
gives an estimate which is smaller than or greater than the area of the shaded region.
(2 marks)
Riﬁg; Answer space for question 5
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6 (a) Sketch the graph of y = cos™! x, where y is in radians. State the coordinates of the
end points of the graph. (2 marks)
(b) Sketch the graph of y = m — cos™! x, where y is in radians. State the coordinates of
the end points of the graph. (2 marks)

“ewr | Answer space for question 6
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7 The diagram shows a sketch of the curve with equation y = f(x).

YA

\

(a) On Figure 1, below, sketch the curve with equation y = —f(3x), indicating the
values where the curve cuts the coordinate axes. (2 marks)

(b) On Figure 2, on the opposite page, sketch the curve with equation y = f(|x|),

indicating the values where the curve cuts the coordinate axes. (3 marks)
(c) Describe a sequence of two geometrical transformations that maps the graph of
y = f(x) onto the graph of y = f(—%x) : (4 marks)

“owr | Answer space for question 7
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Figure 1
(a)
y = —1(3x) VA
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(b)
y = f(|x]) Y A
0 ;x
(c)
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8 The curve with equation y = f(x), where f(x) =In(2x —3), x > %, is sketched
below.
Ya
|
|
|
|
|
|
|
|
I »
[0) | x
|
|
|
|
|
|
(a) The inverse of fis f~!.
(i) Find f~'(x). (3 marks)
(ii) State the range of £~ . (1 mark)

(iii) Sketch, on the axes given on the opposite page, the curve with equation y = f~! (x),
indicating the value of the y-coordinate of the point where the curve intersects the
y-axis. (2 marks)

(b) The function g is defined by

g(x) = e** —4, for all real values of x

(i) Find gf(x), giving your answer in the form (ax — b)? — ¢, where a, b and c are
integers. (3 marks)

(i)) Write down an expression for fg(x), and hence find the exact solution of the

equation fg(x) =1In5. (3 marks)
R‘:ﬁg; Answer space for question 8
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9 The shape of a vase can be modelled by rotating the curve with equation

16x% — (y — 8)2 =32 between y =0 and y = 16 completely about the y-axis.

YA
"

The vase has a base.

Find the volume of water needed to fill the vase, giving your answer as an exact

value. (5 marks)

Riﬁgv); Answer space for question 9
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10 (a) (i) By writing Inx as (Inx) x 1, use integration by parts to find Jlnxdx. (4 marks)

(b) Use the substitution u = /x to find the exact value of

(ii) Find J(lnx)zdx. (4 marks)

4
1
Jl T e dx (7 marks)
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