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1
1 Use the substitution ¢ = tan %x to find J dx. [5]

1 +sinx+cosx

2 Itis given that f(x) = tanh™' x.

) " 2(1+3x%)
(i) Show that f"(x) = ————~. [S]
(1-x7)
(ii) Hence find the Maclaurin series for f(x), up to and including the term in x. [31

Sax

ﬁ,forxe[Randa>O.
X +a

3  The function f is defined by f(x) =

(i) For the curve with equation y = f(x),
(a) write down the equation of the asymptote, [1]

(b) find the range of values that y can take. [4]

(ii) For the curve with equation y* = f(x), write down

(a) the equation of the line of symmetry, [1]
(b) the maximum and minimum values of y, [2]
(c) the set of values of x for which the curve is defined. [1]
4 (i) Use the definitions of hyperbolic functions in terms of exponentials to prove that
8 sinh*x = cosh 4x — 4 cosh 2x + 3. [4]

(ii) Solve the equation
cosh4x—-3cosh2x+1=0,

giving your answer(s) in logarithmic form. [5]

5 The equation
X -5x+3=0 (A)
may be solved by the Newton-Raphson method. Successive approximations to a root are denoted by
Xps Xgs ey Xy onn

(i) Show that the Newton-Raphson formula can be written in the form x, ., = F(x, ), where

_2x3—3

Flx) = 22 =5
W =373

[3]
(ii) Find F'(x) and hence verify that F'(a) = 0, where « is any one of the roots of equation (A). [3]

(iii) Use the Newton-Raphson method to find the root of equation (A) which is close to 2. Write
down sufficient approximations to find the root correct to 4 decimal places. [3]
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» X
0 0.5 0.7 0.9 1
The diagram shows the curve y = f(x), defined by
f <1,
Fx) = {x" or0<x
1 forx = 0.
(i) By first taking logarithms, show that the curve has a stationary point at x = e™". [3]

The area under the curve from x = 0.5 to x = 1 is denoted by A.

(ii) By considering the set of three rectangles shown in the diagram, show that a lower bound for A
is 0.388. [2]

(iii) By considering another set of three rectangles, find an upper bound for A, giving 3 decimal
places in your answer. [2]

The area under the curve from x = 0 to x = 0.5 is denoted by B.

(iv) Draw a diagram to show rectangles which could be used to find lower and upper bounds for B,
using not more than three rectangles for each bound. (You are not required to find the bounds.)

[3]

A curve has polar equation 7 = 1 + cos 30, for -t < 0 < 7.
(i) Show that the line 6 = 0 is a line of symmetry. [2]
(ii) Find the equations of the tangents at the pole. [3]

(iii) Find the exact value of the area of the region enclosed by the curve between 6 = —%n and 0 = %n’.

[3]
(i) Without using a calculator, show that sinh(cosh_1 2) = V3. [2]
(if) It is given that, for non-negative integers n,
I, = JB cosh”xdx, where B =cosh™!2.
0
Show that nl, =2"'V/3 + (n—1)I_,, forn>2. [6]
(iii) Evaluate I, giving your answer in the form k+v/3. [4]
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