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(a)    Use Simpson’s rule, with five ordinates (four strips), to calculate an estimate for

   dx

Give your answer to four significant figures.

(4)

1

(b)     Show that the exact value of    dx is ln k, where k is an integer.

(5)

(Total 9 marks)

A curve has equation y = 4x cos 2x.

(a)     Find an exact equation of the tangent to the curve at the point on the curve where x = .

(5)

2

(b)     The region shaded on the diagram below is bounded by the curve y = 4x cos 2x and the

x-axis from x = 0 to x = .

 

By using integration by parts, find the exact value of the area of the shaded region.

(5)

(Total 10 marks)

(a)    Show that

 

(4)

3

(b)     Use the substitution u = tan x to find the exact value of

 

(8)

(Total 12 marks)
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The shape of a vase can be modelled by rotating the curve with equation 16x2ͻ͜ͻӾyͻ͜ͻⅎӿ2 = 32

between y = 0 and y = 16 completely about the y-axis.

 

The vase has a base.

Find the volume of water needed to fill the vase, giving your answer as an exact value.

(Total 5 marks)

4

(a)     (i)      By writing ln x as (ln x) × 1, use integration by parts to find  ln x dx.

(4)

5

(4)

(ii)     Find (ln x)2 dx.

(7)

(Total 15 marks)

(b)     Use the substitution u =   to find the exact value of  dx.

(a)     Given that  y = 4x 3ͻ͜ͻ᷿x + 1, find   .

(1)

6

(b)     Hence find  dx, giving your answer in the form p ln q,

where p and q are rational numbers.

(5)

(Total 6 marks)
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(a)     Given that x =  , use the quotient rule to show that   ͻⱣͻ͜ͻԝꜜᴠᴒԝͻ cot .

(3)

7

(b)     Use the substitution x = cosec   to find   dx, giving your answer to three

significant figures.

(9)

(Total 12 marks)
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