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Answer all the questions.

Find the x-coordinate of the stationary point on the curve y = 3 coshx—2sinhx, giving your answer exactly

in logarithmic form.

By first completing the square in the denominator, find the exact value of

4

1
Jx2—6x+10
3

1

It is given that y = tan"~

x+1

(i) Show that, when x =0, — =-2.
dx

(ii) Find the Maclaurin’s series for tan™" [%1] up to and including the term in X%
X

x—1
2

The equation of a curve is y = ————.
X" —x—2

(i) Write down the equations of the asymptotes.
(ii) State the coordinates of the point where the curve cuts one of its asymptotes.
(iii) Show that there are no turning points on the curve.

(iv) Sketch the curve.

The polar equations of two curves are » = sinf and 7 = cos26.

(i) On the same diagram sketch the parts of both curves that are in the positive quadrant.

The curves meet at the origin and also at a point 4.
(ii) Determine the polar coordinates of 4.

(iii) Find the exact area between the two curves in the positive quadrant.
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6 (i) Using the definition of sinhx in terms of ¢" and e *, show that
sinh3x = 4sinh’x+ 3 sinhx. [3]
(i) Use the substitution w = sinhx to find the real root of the equation
4w’ +3w—3 = 0.

Give your answer in the form aIn(b + +v/c) where a, b and ¢ are real numbers to be determined. [4]

|
7 Itisgiventhat / = Jx"\/ 1 —xdx for n = 0.
0

2n

(i) Show that / = mlﬂﬂ' [5]
(i) Deduce that / <1 . 2]
(ili) Show that 7, = 22 3]

8  Itis required to solve the equation f(x) = In(4x—1)—x = 0.

(i) Show that the equation has two roots, a and 3, such that 0.5 < o < land 1 < < 2. [1]
(i) Use the iterative formula x, , = In(4x, — 1) with x, = 1.8 to find x, x, and x;, correct to 5 decimal
places. Write down the value of B to as many decimal places as these values justify . [3]

(iii) Derive the iterative formula x| = (e : ) and use it to find a correct to 4 decimal places. [4]

(iv) Show that the iterative formula in part (ii) will not find the value of . Determine whether the iterative
formula in part (iii) will find the value of 3. [3]

Question 9 begins on page 4.
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9  The diagram shows the curve y = e for 0<x< 1. The region between the curve and the x-axis for
0 <x <1 is shaded.
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(i) By considering n rectangles of equal width, show that an upper bound, U, for the area of the shaded
n—1 2
2

>
r=0

(i) By considering another set of n rectangles of equal width, find a similar expression for a lower bound,

[3]

U |
reglonlsU—n

L, for the area of the shaded region. 1]
(iii) Determine the least value of n such that U—L < 1074, 3]
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