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1.
Given that 2x = 
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1

  and  2y  = 4(2, 

(a) find the exact value of x and the exact value of y,

            
      

(3)

(b) calculate the exact value of 2 y ( x .

   
                  
      

(2)


2.



f(x) = x3 – x2 – 7x + c,  where c is a constant.

Given that f(4) = 0,

(a) find the value of c,

      





  

      


      (2)


(b) factorise f(x) as the product of a linear factor and a quadratic factor.













      (3)

(c) Hence show that, apart from x = 4, there are no real values of x for which f(x) = 0.




     





      (2)

3. 
Find the values of (, to 1 decimal place, in the interval (180 ( (  < 180 for which    


2 sin2 ( ( ( 2 sin ( ( = cos2 ( (.

(8)


4.
The straight line l1 has equation 4y + x = 0. 

The straight line l2 has equation y = 2x ( 3. 

(a) On the same axes, sketch the graphs of l1 and l2 . Show clearly the coordinates of all points at which the graphs meet the coordinate axes. 













      (3)

The lines l1 and l2 intersect at the point A.

(b) Calculate, as exact fractions, the coordinates of A.

(3)
(c) Find an equation of the line through A which is perpendicular to l1. Give your answer in the form ax + by + c = 0, where a, b and c are integers. 

(3)


5.
A curve C has equation y = x3 – 5x2 + 5x + 2.

(a) Find 
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 in terms of x.




      

(2)

The points P and Q lie on C. The gradient of C at both P and Q is 2. The x-coordinate of P is 3.

(b) Find the x-coordinate of Q.
 




(2)

(c) Find an equation for the tangent to C at P, giving your answer in the form y = mx + c, where m and c are constants.












      (3)

This tangent intersects the coordinate axes at the points R and S.

(d) Find the length of RS, giving your answer as a surd.



      








       

      (4)

6.





Figure 1
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Figure 1 shows a gardener’s design for the shape of a flower bed with perimeter ABCD.

AD is an arc of a circle with centre O and radius 5 m.

BD is an arc of a circle with centre O and radius 7 m.

OAB and ODC are straight lines and the size of (AOD is (  radians. 


(a) Find, in terms of ( , an expression for the area of the flower bed.

(3)
Given that the area of the flower bed is 15 m2, 

(b) show that (  = 1.25,

(2)
(c) calculate, in m, the perimeter of the flower bed.

(3)
The gardener now decides to replace arc AD with the straight line AD.

(d) Find, to the nearest cm, the reduction in the perimeter of the flower bed.

(2)


7.
A geometric series is a + ar + ar 2 + . . .







(a) Prove that the sum of the first n terms of this series is given by

Sn = 
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      (4)

The second and fourth terms of the series are 3 and 1.08 respectively.


Given that all terms in the series are positive, find

(b) the value of r and the value of a,

(5)
(c) the sum to infinity of the series.

(3)

8.





Figure 2
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Figure  2   shows   the   line   with   equation  y = x + 1  and   the   curve  with  equation 

y = 6x – x2 – 3.


The line and the curve intersect at the points A and B, and O is the origin.


(a) Calculate the coordinates of A and the coordinates of B.

(5)


The shaded region R is bounded by the line and the curve.


(b) Calculate the area of R.

(7)
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