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1.
(a) Solve the inequality







3x – 8 > x + 13.
            
      

(2)

(b) Solve the inequality






x2 – 5x – 14 > 0.



   
                  
      (3)


2.
(a) Using the factor theorem, show that (x + 3) is a factor of

x3 – 3x2 – 10x + 24.

      





  

      


      (2)


(b) Factorise x3 – 3x2 – 10x + 24 completely.

      (4)


3. (i) Differentiate with respect to x
2x3 + (x + 
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      (5)
(ii) Evaluate
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      (5)

4. (a) An arithmetic series has first term a and common difference d. Prove that the sum of the first n terms of the series is
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n[2a + (n – 1)d].

(4)

A company made a profit of £54 000 in the year 2001. A model for future performance assumes that yearly profits will increase in an arithmetic sequence with common difference £d. This model predicts total profits of £619 200 for the 9 years 2001 to 2009 inclusive.

(b) Find the value of d.

(4)


Using your value of d,


(c) find the predicted profit for the year 2011.

(2)


An alternative model assumes that the company’s yearly profits will increase in a geometric sequence with common ratio 1.06. Using this alternative model and again taking the profit in 2001 to be £54 000,


(d) find the predicted profit for the year 2011.

(3)


5.
(i) Solve, for 0( < x < 180(, the equation







sin (2x + 50() = 0.6,


giving your answers to 1 decimal place.

(7)


(ii) In the triangle ABC, AC = 18 cm, (ABC = 60( and sin A = 
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.

(a) Use the sine rule to show that BC = 4(3.




      

(4)

(b) Find the exact value of cos A.


(2)


6.





f(x) = 9 – (x – 2)2
(a) Write down the maximum value of f(x).

(1)
(b) Sketch the graph of y = f(x), showing the coordinates of the points at which the graph meets the coordinate axes.

(5)
The points A and B on the graph of y = f(x) have coordinates (–2, –7) and (3, 8) respectively.

(c) Find, in the form y = mx + c, an equation of the straight line through A and B.

(4)


(d) Find the coordinates of the point at which the line AB crosses the x-axis.

(2)


The mid-point of AB lies on the line with equation y = kx, where k is a constant.


(e) Find the value of k.

(2)


7.
The curve C has equation y = f(x). Given that
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 = 3x2 – 20x + 29


and that C passes through the point P(2, 6),


(a) find y in terms of x.

(4)


(b) Verify that C passes through the point (4, 0).

(2)


(c) Find an equation of the tangent to C at P.

(3)


The tangent to C at the point Q is parallel to the tangent at P.


(d) Calculate the exact x-coordinate of Q.

(5)
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