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          (a)     Sketch the curve with equation y = 4x, indicating the coordinates of any point where the

curve intersects the coordinate axes.

(2)

1

(b)     Describe the geometrical transformation that maps the graph of y = 4x onto

the graph of y = 4x – 5.

(2)

(c)     (i)      Use the substitution Y = 2x to show that the equation 4x – 2x + 2 – 5 = 0 can be written

as Y 2 – 4Y – 5 = 0.

(2)

(ii)     Hence show that the equation 4x – 2x + 2 – 5 = 0 has only one real solution.

Use logarithms to find this solution, giving your answer to three decimal places.

(4)

(Total 10 marks)

 

          The first term of a geometric series is 12 and the common ratio of the series is .

(a)     Find the sum to infinity of the series.

(2)

(3)

2

(b)     Show that the sixth term of the series can be written in the form .

(c)     The nth term of the series is un.

(i)      Write down an expression for un in terms of n.

(1)

(ii)     Hence show that

loga un = n loga 3 – (3n – 5) loga 2

(4)

(Total 10 marks)
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          (a)     Find the value of x in each of the following:

(i)      log9 x = 0;

(1)

(1)

3

(ii)     log9 x = .

(b)     Given that

2 loga n = loga 18 + loga (n – 4)

find the possible values of n.

(5)

(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)

4

(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)
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          The diagram shows a sketch of the curve y = 24x.

The curve intersects the y-axis at the point A.

(a)     Find the value of the y-coordinate of A.

(1)

5

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

(4)

for , giving your answer to two decimal places.

(c)     Describe the geometrical transformation that maps the graph of y = 24x onto the graph of

y = 24x–3.

(2)

The curve y = g(x) crosses the x-axis at the point Q. Find the x-coordinate of Q.

(4)

(d)     The curve y = 24x is translated by the vector  to give the curve y = g(x).

(e)     (i)      Given that

loga k = 3 loga 2 + loga 5 – loga 4

show that k = 10.

(3)

(ii)     The line y =  crosses the curve y = 24x–3 at the point P. Show that the

(3)

(Total 17 marks)

 

 

x-coordinate of P is .
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          (a)     Write each of the following in the form loga k, where k is an integer:

(i)      loga 4 + loga 10;

(1)

(ii)     loga 16 – loga 2;

(1)

(iii)     3 loga 5.

(1)

6

(b)     Use logarithms to solve the equation (1.5)3x = 7.5, giving your value of x to three decimal

places.

(3)

(c)     Given that log2 p = m and log8 q = n, express pq in the form 2y, where y is an expression in

m and n.

(3)

(Total 9 marks)

 

 

          (a)     (i)      Find the value of p for which .

(2)

7

(ii)     Hence solve the equation .

(1)

(b)     Use logarithms to solve the equation 32x–1 = 0.05, giving your value of x to four decimal

places.

(3)

(c)     It is given that

loga x = 2(loga 3 + loga 2) – 1

Express x in terms of a, giving your answer in a form not involving logarithms.

(4)

(Total 10 marks)
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