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1.


f(x) = x 3 + ax2 + bx – 10, where a and b are constants.

When f(x) is divided by (x – 3), the remainder is 14.

When f(x) is divided by (x + 1), the remainder is (18.

(a) Find the value of a and the value of b.

            
      

(5)

(b) Show that (x – 2) is a factor of f(x).

   
                  
      

(2)


2.
(a) Use integration by parts to find
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      (4)

(b) Prove that the answer to part (a) may be expressed as
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sin x (2x cos x ( sin x) + C,

where C is an arbitrary constant.




      

(3)

3. 
The circle C has equation x2 + y2 – 8x – 16y – 209 = 0.

(a) Find the coordinates of the centre of C and the radius of C. 

(3)


The point P(x, y) lies on C.

(b) Find, in terms of x and y, the gradient of the tangent to C at P. 

(3)

(c) Hence or otherwise, find an equation of the tangent to C at the point (21, 8).      

(2)


4.





Figure 1
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Figure 1 shows part of the curve with equation y = f(x), where

f(x) = 
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(a) Given that f(x) = A + 
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, find the values of the constants A, B and C.

(4)


The finite region R, shown in Fig. 1, is bounded by the curve with equation y = f(x), the x-axis, the y-axis and the line x = 2. 


(b) Find the area of R, giving your answer in the form p + q ln r, where p, q and r are rational constants to be found.

(5)


5.
(a) Prove that, when x = 
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 is exactly equal to sin 60(.

(3)

(b) Expand 
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, (x( < 0.2, in ascending powers of x up to and including the term in x3, simplifying each term.

(4)


(c) Use your answer to part (b) to find an approximation for sin 60(.

(2)


(d) Find the difference between the exact value of sin 60( and the approximation in part (c).

(1)

6.
A curve is given parametrically by the equations

x = 5 cos t,   y = (2 + 4 sin t,   0 ( t < 2(.

(a) Find the coordinates of all the points at which C intersects the coordinate axes, giving your answers in surd form where appropriate.

 (4)
(b) Sketch the graph at C. 

(2)
P is the point on C where t = 
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(c) Show that the normal to C at P has equation 

8(3y = 10x ( 25(3.

(4)


7.
A Pancho car has value £V at time t years. A model for V assumes that the rate of decrease of V at time t is proportional to V. 


(a) By forming and solving an appropriate differential equation, show that V = Ae(kt, where A and k are positive constants.

 (3)

The value of a new Pancho car is £20 000, and when it is 3 years old its value is £11 000.

(b) Find, to the nearest £100, an estimate for the value of the Pancho when it is 10 years old.

(5)

A Pancho car is regarded as ‘scrap’ when its value falls below £500.

(c) Find the approximate age of the Pancho when it becomes ‘scrap’. 

(3)

8.
Referred to an origin O, the points A, B and C have position vectors (9i – 2j + k), (6i + 2j + 6k) and (3i + pj + qk) respectively, where p and q are constants.

(a) Find, in vector form, an equation of the line l which passes through A and B. 

(2)

Given that C lies on l,

(b) find the value of p and the value of q,

(2)

(c) calculate, in degrees, the acute angle between OC and AB.
(3)

The point D lies on AB and is such that OD is perpendicular to AB. 

(d) Find the position vector of D.

(6)
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