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Given that 13x = (2.8)y , use logarithms to show that y = kx and find the value of k correct to 3 significant
figures.
[3]
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The diagram shows part of the curve y = xe−x . The shaded region R is bounded by the curve and by
the lines x = 2, x = 3 and y = 0.
(i) Use the trapezium rule with two intervals to estimate the area of R, giving your answer correct
to 2 decimal places.
[3]
(ii) State, with a reason, whether the trapezium rule gives an under-estimate or an over-estimate of
the true value of the area of R.
[1]
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Solve the inequality | 2x − 1| < | x + 4 |.
(a) Show that ã
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[4]

cos 2x dx = 12 .

[2]

(b) By using an appropriate trigonometrical identity, find the exact value of
ã
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3 tan2 x dx.
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[4]

The equation of a curve is y = x3 e−x .
(i) Show that the curve has a stationary point where x = 3.

[3]

(ii) Find the equation of the tangent to the curve at the point where x = 1.

[4]
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(i) By sketching a suitable pair of graphs, show that the equation

ln x = 2 − x2
has only one root.

[2]

(ii) Verify by calculation that this root lies between x = 1.3 and x = 1.4.

[2]

(iii) Show that, if a sequence of values given by the iterative formula
√
xn+1 = (2 − ln xn )

converges, then it converges to the root of the equation in part (i).

[1]

√
(iv) Use the iterative formula xn+1 = (2 − ln xn ) to determine the root correct to 2 decimal places.
Give the result of each iteration to 4 decimal places.
[3]

7

The polynomial 2x3 + ax2 + bx + 6, where a and b are constants, is denoted by p(x). It is given that
when p(x) is divided by (x − 3) the remainder is 30, and that when p(x) is divided by (x + 1) the
remainder is 18.
(i) Find the values of a and b.

[5]

(ii) When a and b have these values, verify that (x − 2) is a factor of p(x) and hence factorise p(x)
completely.
[4]

8

(i) Prove the identity

√
sin(x − 30◦ ) + cos(x − 60◦ ) ≡ ( 3) sin x.

[3]

(ii) Hence solve the equation

for 0◦ < x < 360◦ .
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sin(x − 30◦ ) + cos(x − 60◦ ) = 12 sec x,
[6]

9709/23/M/J/10

www.dynamicpapers.com
4
BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable
effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will
be pleased to make amends at the earliest possible opportunity.
University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.
9709/23/M/J/10

