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Answer all eight questions.

Show clearly the full development of your answers.

Answers should be given to three significant figures unless otherwise stated.

1 Solve the equation
2 sec?0 =3+ tanf

for 0° <6< 180°

2 (i) Use the binomial theorem to find, in ascending powers of x, the expansion of
(1+2x)2

as far as the term in x>

(ii) State the range of values of x for which the expansion is valid.

3 (a) On separate diagrams sketch the graphs of

) y=|x+2|
(i) y=e"+2
(iii) y=|Inx |

labelling any relevant points.

(b) Write

x3+1
X’ —Xx

in partial fractions.
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4 Fig. 1 below shows the logo for an opticians.

Fig. 1

The area of the logo can be modelled as the area bounded by the curves y = sin x
and y = —sin x between x = 0 and x = 2m.

Find this area. [5]

5 (i) Find the gradient of the curve
y= ¥+ xlnx x>0

at any point (x, y). [4]
(ii) Show that a stationary point of the curve occurs between x = 0.2 and x = 0.3 [4]

(iii) By taking x = 0.2 as a first approximation to the x coordinate of this stationary point
and applying the Newton-Raphson method once, find a better approximation to this
coordinate. [4]

6 A sample of radium loses mass at a rate of 4% per century.

Find, in years, the half-life of radium, i.e. the time taken for its mass to be halved. [6]
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7

8

(i) Show that

(x*—x+2)

is positive for all values of x.

(ii) Given that

y=(7+2)e

show that % < 0 for all values of x.

(a) Differentiate with respect to x

(i) 4sinx—In(1-x?)

COSEC

% x

(i) =, 3%

tan 3x

(b) Show that

T4 4N
. 3 -3 sin? 2x 3

[o)}

THIS IS THE END OF THE QUESTION PAPER
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