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The diagram shows the curve with equation y = In(cos x), for 0 < x < 1.5. The region bounded by
the curve, the x-axis and the line x = 1.5 has area A. The region is divided into five strips, each of
width 0.3.
(i) By considering the set of rectangles indicated in the diagram, find an upper bound for A. Give
the answer correct to 3 decimal places. [2]
(ii) By considering another set of five suitable rectangles, find a lower bound for A. Give the answer
correct to 3 decimal places. [2]
(iii) How could you reduce the difference between the upper and lower bounds for A? [1]
. X x+1 1
2  Giventhaty = ————, prove that y > - for all x # 1. [4]
(x—1)2 4
3 (i) Given that f(x) = ¢""*, find f’(0) and f”(0). [4]
(ii) Hence find the first three terms of the Maclaurin series for f(x). [2]
i
4  Express —————— in partial fractions. 6
P - +a P L6l
2 cos 6
5 TItisgi that I = —dob.
is given tha J' T+ cos ®
1 2
(i) By using the substitution ¢ = tan %9, show that I = J (1 i 1) dr. [5]
+
0
(i) Hence find [/ in terms of 7. [2]
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6 Given that

1 2
1 1
—dx + ———dx=1ngq,
J:) V16 + 9x° J:) V9 + 4x?
find the exact value of a. [6]
7 (i) Sketch the graph of y = cothx, and give the equations of any asymptotes. [3]

(i) It is given that f(x) = xtanhx — 2. Use the Newton-Raphson method, with a first approximation
X, = 2, to find the next three approximations x,, x; and x, to a root of f(x) = 0. Give the answers
correct to 4 decimal places. [4]

(iii) If f(x) = 0, show that cothx = 1x. Hence write down the roots of f(x) = 0, correct to 4 decimal

2
places. [3]
8 (i) Using the definitions of sinh x and cosh x in terms of ¢* and ™, show that
2
+1
(@) cosh(lna) = a , where a > 0, [3]
(b) coshxcoshy —sinhxsinhy = cosh(x —y). [31]
(ii) Use part (i)(b) to show that cosh’x — sinh’x = 1. [1]

(iii) Given that R > 0 and a > 1, find R and a such that
13 coshx — 5sinhx = Rcosh(x — Ina). [5]

(iv) Hence write down the coordinates of the minimum point on the curve with equation
y =13 coshx — 5sinh x. [2]

9 (i) Itis given that, for non-negative integers n,
1

375
I = J sin" 0.d6.
0

Show that, for n > 2,

nl =@n-1I_ . [4]

(ii) The equation of a curve, in polar coordinates, is

r=sin0, for0<O<m.

(a) Find the equations of the tangents at the pole and sketch the curve. [4]

(b) Find the exact area of the region enclosed by the curve. [6]

© OCR 2009 4726 Jun09



4

There are no questions printed on this page.
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