Integration Questions

1.
Find the volume generated when the region bounded by the curve with equation 
y = 2 + [image: image1.wmf]x

1

 , the x-axis and the lines x = [image: image2.wmf]2

1

 and x = 4 is rotated through 360 about 
the x-axis.


Give your answer in the form (a + b ln 2), where a and b are rational constants.

2.
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The diagram above shows a cross-section R of a dam. The line AC is the vertical face of the dam, AB is the horizontal base and the curve BC is the profile. Taking x and y to be the horizontal and vertical axes, then A, B and C have coordinates (0, 0), (3 2, 0) and (0, 30) respectively. The area of the cross-section is to be calculated.


Initially the profile BC is approximated by a straight line.

(a)
Find an estimate for the area of the cross-section R using this approximation.

The profile BC is actually described by the parametric equations.

x = 16t2 –  2,   y = 30 sin 2t,   [image: image4.wmf]4
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  t  [image: image5.wmf]2

p
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(b)
Find the exact area of the cross-section R.

(c)
Calculate the percentage error in the estimate of the area of the cross-section R that you found in part (a).

3.
Given that y = 1 at x = , solve the differential equation
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The diagram shows the graph of the curve with equation

y = xe2x,     x  0.


The finite region R bounded by the lines x = 1, the x-axis and the curve is shown shaded in the diagram.

(a)
Use integration to find the exact value of the area for R.

(b)
Complete the table with the values of y corresponding to x = 0.4 and 0.8.

	x
	0
	0.2
	0.4
	0.6
	0.8
	1

	y = xe2x
	0
	0.29836
	
	1.99207
	
	7.38906


(c)
Use the trapezium rule with all the values in the table to find an approximate value for this area, giving your answer to 4 significant figures.

5.
Use the substitution u = 4 + 3x2 to find the exact value of 
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6.
f(x) = [image: image9.wmf])
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(a)
Express f(x) as a sum of partial fractions. 

 (b)
Hence find [image: image10.wmf]ò
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 (c)
Find the series expansion of f(x) in ascending powers of x up to and including the term in x2. Give each coefficient as a simplified fraction.
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