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(a) Draw the graphs of y =[x — 2| and y = |x| + 1 on the same axes.

{(b) Using your graph or otherwise, solve the inequality
be—2]> x| +1
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The graph of f(x) = +/x +3, x = -3 is shown in this diagram.
%

y=+x+3
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(a) Find an expression for the inverse function f-1(x).
(b) Find the values of q) ffl2) @y (1),

(c) Sketch the graph of y = f1(x)
Give the coordinates of points where the graph meets the axes.

. The graph of the function y = {(x) is shown in this diagram.
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The curve passes through the points P(4, 6), O(-4,-6) and the origin O.
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On three separate diagrams, sketch the graphs with the equations
@) ¥ =1(x) (b) ¥ = ff) (© y=f(1x-1)

On each of your diagrams, give the coordinates of the images of points P and Q.

The functions f and g are defined by
fix—32-1, xeR,

g:x—»x% xek, x=1

15
(a) Find the inverse function g!, stating its domain and range.

(b) Show that the composite function fg is

114 2x — %
(-1’
(c) Find the coordinates of the points where the graph y = fg(x) cuts the x-axis,
giving your answers correct to 2 decimal places.

fg: x —»

(d) Find the equations of the two vertical asymptotes on the graph of the
composite function y = gf(x).
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(a) Prove the identity 030 —cosds—T = tan &
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(b} Solve the equation s 2011

=2tan0+1) for 0° < 6 < 360°

{c) Write tan28 in terms of tan 6.
Hence, find the exact value of tan 22%0 as a surd.

The curve C has the equation y = Scos2x — 12sin2x where x > 0.
(a) Find the equation of the tangent to C at the point where x = 0.
Find the coordinates of the point A where the tangent cuts the x-axis.

{b) Express yinthe form Rcos(2x + o)
where R > 0 and « is an acute angle.
Give the value of a in radians correct to 4 significant figures.

(c) Point B is the point of intersection of the curve C and the x-axis which is closest to the origin.
Find the coordinates of B, correct to 3 significant figures.

{(d) Find the distance AB.

A boiler operates at a high temperature. When it is switched off, its temperature
7°C falls over a time of ¢ minutes according to this equation:

T'=20+ 8000, >0
(2) Find the temperature of the boiler at the instant when it is switched off.

(b) How long does it take, to the nearest tenth of a minute, for the boiler’s
temperature to fall to 400°C?

(¢) What is the rate at which the temperature is falling 5 minutes after the boiler
has been switched off? Give your answer in C degrees per minute
to 3 significant figures.

(d) As tincreases, what is the Hmiting value of 77

(a) Differentiate with respect to x

N4k oy 3t e 3
i
i) x% (ii) — (iii) sin” x

(b) Find % in terms of y when

2

_ (i) x=sin"y (i) x=sin(y? (1) x = a¥

(a) Given that f(x) = ¥* + x* — 3x — 9, show that the equation f(x) = 0 has root
in the interval [2,3].

_ 13x+9
(b) Show that x, = 11"

solve the equation f(x) = 0.

x, # -1 can be used as an iterative formula to

(¢} Taking x; = 1, find the values of x,, x,, x3, x, and x: to 4 decimal places.
Hence, write down the solution of f(x) = 0 correct to 2 decimal places.

(d) Find a negative value of x; (other than x = -1) which does not give a valid
value for x;.
Give a reason for your choice.
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(2) Express —% +2 __ in partial fractions.
Cx—Dx+D

(b) Hence, prove that jzm—xii—z—w— = l(1{127 -1
P Lax-DE+D* 6
: _ 4 +x
Given that f(x) = T oa- 29

(a) express f(x) in partial fractions
(b) hence, evaluate J?f(x) dx, giving your answer in the form ln(kxﬁ )
G .
(c) expand f(x) using the binomial theorem up to and including the term in x3.

Simplify each term as far as possible. State the range of values of x for
which the expansion is valid.

The curve C has the equation 4x% — 3xy + y* =4
{(a) Find the gradient of C at the point (1,3).
(b) Find the equation of the tangent to C at the point (1,3).

e2x

Je* -1

(a) Using the substitution u* = ¢* — 1 show that the integral j dx is

transformed to ZJ(u2 + Ddu

1 2x
(b) Show that Jw—g——dx = %(e + 2We—1
0

Ve -1

Find
(2) |xe¥dx

®) |xe¥dx
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