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          (a)     Using the binomial expansion, or otherwise, express (1 – x)3 in ascending powers of x.

(2)
1

(b)     Show that the expansion of

(1 + y)4 – (1 – y)3

is

7y + py2 + qy3 + y4

where p and q are constants to be found.

(4)

(c)     Hence find , expressing each coefficient in its simplest form.

(4)

(Total 10 marks)

 

          A curve C is defined for x > 0 by the equation  and is sketched below.

(a)     Given that , find .

(3)

2

(b)     Find an equation of the tangent at the point on the curve C where x = 1.

(3)

(c)     The curve C has a minimum point M. Find the coordinates of M.

(4)
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(3)

(ii)     Hence find the area of the region bounded by the curve C, the x-axis and the lines

x = 1 and x = 2.

(2)

(d)     (i)      Find .

is a tangent to the curve y = f (x), state the value of the constant k.

(1)

(Total 16 marks)

 

(e)     The curve C is translated by  to give the curve y = f (x). Given that the x-axis

          (a)     The expression (2 + x2)3 can be written in the form

8 + px2 + qx4 + x6

Show that p = 12 and find the value of the integer q.

(3)

3

(b)     (i)      Hence find 

(5)

(ii)     Hence find the exact value of 

(2)

(Total 10 marks)
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          A curve C, defined for ᷆ͻᶐͻxͻᶐͻ᷈π by the equation y = sin x, where x is in radians, is sketched

below. The region bounded by the curve C, the x-axis from 0 to 2 and the line x = 2 is shaded.

(a)     The area of the shaded region is given by  where x is in radians.

Use the trapezium rule with five ordinates (four strips) to find an approximate value for the

area of the shaded region, giving your answer to three significant figures.

(4)

4

(b)     Describe the geometrical transformation that maps the graph of y = sin x onto the graph of

y = 2 sin x.

(2)

(c)     Use a trigonometrical identity to solve the equation

2 sin x = cos x

in the interval ᷆ͻᶐͻxͻᶐͻ᷈π, giving your solutions in radians to three significant figures.

(4)

(Total 10 marks)

 

          At the point (x, y) on a curve, where x > 0, the gradient is given by

(a)     Write  in the form xk, where k is a fraction.

(1)

5

(3)

(b)     Find 
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(c)     Hence find the equation of the curve, given that the curve passes through the point (1, 3).

(3)

(Total 7 marks)

 

 

          (a)     Sketch the curve with equation y = 2x, indicating the coordinates of any point where the

curve intersects the coordinate axes.

(2)

6

(b)     (i)      Use the trapezium rule with five ordinates (four strips) to find an approximate value

for , giving your answer to three significant figures.

(4)

(ii)     State how you could obtain a better approximation to the value of the integral using

the trapezium rule.

(1)

(c)     Describe a geometrical transformation that maps the graph of y = 2x onto the graph of

y = 2x + 7 + 3.

(3)

(d)     The curve y = 2x + k + 3 intersects the y-axis at the point A(0, 8).

Show that k = logm n, where m and n are integers.

(2)

(Total 12 marks)

 

 

Find the values of the integers p and q.

(2)

7          (a)     The expression  can be written in the form

(4)

(b)     (i)      Hence find .
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(2)

(Total 8 marks)

 

 

(ii)     Hence find the value of .
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