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(a)    Show that the equation x3ͻ͜ͻ᷿x + 1 = 0 has a root α, where 2 < α < 3.

(2)
1

(b)     Show that the equation x3ͻ͜ͻ᷿x + 1 = 0 can be rearranged into the form

x2ͻⱣͻ᷿ͻ͜ͻͻ
(1)

(c)     Use the recurrence relation xn+1 =   , with x1 = 2.5, to find the value of x3,

giving your answer to four significant figures.

(2)

(Total 5 marks)

(a)     The equation e͜xͻ͜ͻ᷈ͻԑͻ  = 0 has a single root, α.

Show that α lies between 3 and 4.

(2)

2

(b)     Use the recurrence relation xn + 1ͻⱣͻӾ᷈ͻ͜ͻᴒ͜xn)2, with x1 = 3.5, to find x2 and x3, giving your

answers to three decimal places.

(2)
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(c)     The diagram below shows parts of the graphs of yͻⱣͻӾ᷈ͻ͜ͻᴒ͜x)2 and y = x, and a position of

x1.

On the diagram, draw a staircase or cobweb diagram to show how convergence takes

place, indicating the positions of x2 and x3 on the x-axis.

 

(2)

(Total 6 marks)
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The diagram shows a sketch of the graph of y =  .

 

(a)     The area of the shaded region, bounded by the curve, the x-axis and the lines x = 0

and x = 4, is given by .

Use the mid-ordinate rule with five strips to find an estimate for this area. Give your answer

to three significant figures.

(4)

3

(b)     With the aid of a diagram, explain whether the mid-ordinate rule applied in part (a) gives an

estimate which is smaller than or greater than the area of the shaded region.

(2)

(Total 6 marks)

(a)     Use Simpson’s rule with 7 ordinates (6 strips) to find an estimate for

 4 x dx.

(4)

4

(b)     A curve is defined by the equation y = 4x. The curve intersects the line yͻⱣͻⅎͻ͜ͻ᷈x at a

single point where x = α.

(i)       Show that α lies between 1.2 and 1.3.

(2)

(ii)      The equation 4xͻⱣͻⅎͻ͜ͻ᷈x can be rearranged into the form x =    .

Use the iterative formula xn + 1 =    with x 1 = 1.2 to find the values

of x2 and x 3, giving your answers to three decimal places.

(2)

(Total 8 marks)
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Use the mid-ordinate rule with four strips to find an estimate for  cot(x2) dx,

giving your answer to three decimal places.

(Total 4 marks)

5

For 0 < xͻᶐͻ᷈Ԓͻ₸Ⱳᴒͻԝ₹ꜟᴣᴒᴠͻᴤⱳ₸Ⱳͻᴒꜞ₹ԛ₸ⱳꜜꜛᴠͻy = 4 ln x and y =   intersect at a single point where

x = α.

(a)     Show that α lies between 0.5 and 1.5.

(2)

6

(b)     Show that the equation 4 ln x =  can be rearranged into the form

x = e

(1)

(c)     Use the iterative formula

xn + 1 = e

with x1 = 0.5 to find the values of x2 and x3, giving your answers to three decimal places.

(2)
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(d)    The figure below shows a sketch of parts of the graphs of y = e  and y = x, and the

position of x1.

Draw a cobweb or staircase diagram on the figure below to show how convergence takes

place, indicating the positions of x2 and x3 on the x-axis.

 

(2)

(Total 7 marks)

          A curve is defined by the equation y = (x2 – 4) ln(x + 2) for xͻᶑͻ᷉.

          The curve intersects the line y = 15 at a single point, where x = α.

(a)     Show that α lies between 3.5 and 3.6.

(2)

7

(b)     Show that the equation (x2 – 4) ln(x + 2) = 15 can be arranged into the form

(2)
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(c)     Use the iteration

with x1 = 3.5 to find the values of x2 and x3, giving your answers to three decimal places.

(2)

(Total 6 marks)

 

          (a)     Use the mid-ordinate rule with four strips to find an estimate for ,

giving your answer to three significant figures.

(4)

(b)     Use the substitution u = 3x + 1 to find the exact value of .

(6)

(Total 10 marks)

 

8

          The diagram shows the curve with equation y = ln(6x).

(a)     State the x-coordinate of the point of intersection of the curve with the x-axis.

(1)

9

(2)

(c)     Use Simpson’s rule with 6 strips (7 ordinates) to find an estimate for 

giving your answer to three significant figures.

(4)

(Total 7 marks)

 

(b)     Find 
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          The curve y = cos–1(2x – 1) intersects the curve y = ex at a single point where x = α.

(a)     Show that α lies between 0.4 and 0.5.

(2)

(b)     Show that the equation cos–1(2x – 1) = ex can be written as 

(1)

(c)     Use the iteration  with x1 = 0.4 to find the values of x2 and x3

giving your answers to three decimal places.

(2)

(Total 5 marks)

 

10

          (a)     Use the mid-ordinate rule with four strips to find an estimate for  giving

your answer to three significant figures.

(4)

11

(b)     A curve has equation y = ln(x2 + 5).

(i)      Show that this equation can be rewritten as x2 = ey – 5.

(1)

(ii)     The region bounded by the curve, the lines y = 5 and y = 10 and the y-axis is rotated

through 360° about the y-axis. Find the exact value of the volume of the solid

generated.

(4)

(c)     The graph with equation y = ln(x2 + 5) is stretched with scale factor 4 parallel to

Write down an expression for f(x).

(3)

(Total 12 marks)

 

 

the x-axis, and then translated through  to give the graph with equation y = f(x).
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