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2

The equation of a curve, in polar coordinates, is

r=2sin30, for0<0<3m.

1
3

Find the exact area of the region enclosed by the curve between 6 = 0 and 6 = %n

(i) Given that f(x) = sin(2x + in), show that f(x) = %\/E(sin 2x + cos 2x).

[4]

(2]

(ii) Hence find the first four terms of the Maclaurin series for f(x). [You may use appropriate results

given in the List of Formulae.]

x* +9x

It is given that f(X) = m
X — X

(i) Express f(x) in partial fractions.

(ii) Hence find J f(x) dx.

(i) Given that

-1
y=xV1-x%-cos  x,

d
find ay in a simplified form.

1
(ii) Hence, or otherwise, find the exact value of J 24/1 — x2 dx.
0

It is given that, for non-negative integers #,

&
I = J (Inx)" dx.
1

(i) Show that, forn > 1,

I =e—nl ..
n n—1

(ii) Find I3 in terms of e.
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[3]

[4]

(2]

[4]

[3]

[4]

[4]
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The diagram shows the curve with equation y = — for x > 0, together with a set of n rectangles of
b
unit width, starting at x = 1.
(i) By considering the areas of these rectangles, explain why
111 1 "
?+?+¥++;>J‘ de [2]
1
(ii) By considering the areas of another set of rectangles, explain why
111 1 "
?+?+E+...+;<Ipdx. [3]
1
(iii) Hence show that
n
1 1 1
- < - <2--—. 4
n+1 2 r2 n 4]
r=1
(e.¢]
. . . I .
(iv) Hence give bounds between which 2 — lies. [2]
r
r=1
7 (i) Using the definitions of hyperbolic functions in terms of exponentials, prove that
coshxcoshy — sinh x sinh y = cosh(x — y). [4]
(ii) Given that coshxcoshy =9 and sinhxsinhy = 8, show that x = y. [2]

(iii) Hence find the values of x and y which satisfy the equations given in part (ii), giving the answers
in logarithmic form. [4]
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8  The iteration x with x = 0.3, is to be used to find the real root, ¢, of the equation

1o (x, +2)%
x(x+2)%=1.

(i) Find the value of o, correct to 4 decimal places. You should show the result of each step of the
iteration process. (4]

1
(ii) Given that f(x) = ————, show that f'(o) # 0. (2]
(x+2)?

(iii) The difference, 5r, between successive approximations is given by 5r =x,,,—X,. Find 53. [1]

(iv) Giventhatd  ~f ’(oc)6r, find an estimate for &, . [3]

1

9 Itis given that the equation of a curve is

x* - 2ax
y=—"—"
xX—a
where a is a positive constant.
(i) Find the equations of the asymptotes of the curve. [4]
(ii) Show that y takes all real values. [4]
2
-2
(iii) Sketch the curve y = == 3]
xX—a
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