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1.


f(x) = 4x3 + 3x2 – 2x – 6.

Find the remainder when f(x) is divided by (2x + 1).

            
      

(3)


2.
Use the derivatives of sin x and cos x to prove that the derivative of tan x is sec2 x. 

(4)

3. 
Given that 
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(a) find the values of the constants A and B.

(3)


(b) Hence, or otherwise, find the series expansion in ascending powers of x, up to and including the term in x3, of 
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(5)


4.
A circle C has centre (3, 4) and radius 3(2. A straight line l has equation y = x + 3.


(a) Write down an equation of the circle C.

(2)


(b) Calculate the exact coordinates of the two points where the line l intersects C, giving your answers in surds.

(5)

(c)  Find the distance between these two points. 

(2)


5.
A radioactive isotope decays in such a way that the rate of change of the number N of radioactive atoms present after t days, is proportional to N.

(a) Write down a differential equation relating N and t.

(2)

(b) Show that the general solution may be written as N = Ae(kt, where A and k are positive constants.
 



(5)

Initially the number of radioactive atoms present is 7 ( 1018 and 8 days later the number present is 3 ( 1017. 

(c) Find the value of k.


      

(3)

(d) Find the number of radioactive atoms present after a further 8 days.

(2)


6.
Relative to a fixed origin O, the point A has position vector 4i + 8j – k, and the point B has position vector 7i + 14j + 5k. 

(a) Find the vector 
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(1)
(b) Calculate the cosine of (OAB.

(3)
(c)  Show   that,   for   all   values   of   (,    the   point   P   with   position   vector 

(i + 2(j + (2( ( 9)k lies on the line through A and B. 

(3)
(d) Find the value of ( for which OP is perpendicular to AB.

(3)


(e) Hence find the coordinates of the foot of the perpendicular from O to AB.

(2)


7.
(i) Use integration by parts to find the exact value of 
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(6)

(ii) Use the substitution x = sin (  to show that, for (x( ( 1, 
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 + c,  where c is an arbitrary constant.

(6)


8.




           Figure 1
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A table top, in the shape of a parallelogram, is made from two types of wood. The design is shown in Fig. 1. The area inside the ellipse is made from one type of wood, and the surrounding area is made from a second type of wood.

The ellipse has parametric equations,

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


The parallelogram consists of four line segments, which are tangents to the ellipse at the points where (  = (,  (  = ((,  (  = ( ( (,  (  = (( + (.

(a) Find an equation of the tangent to the ellipse at (5 cos (, 4 sin (), and show that it can be written in the form

5y sin ( + 4x cos (  = 20.

(4)

(b) Find by integration the area enclosed by the ellipse.

(4)

(c) Hence show that the area enclosed between the ellipse and the parallelogram is
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(d) Given that 0 < ( < 
[image: image11.wmf]4

p

, find the value of ( for which the areas of two types of wood are equal. 

(3)


END
N6891
2
N6891
4
N9113

_1072175138.unknown

_1072176819.unknown

_1072177049.unknown

_1072177928.unknown

_1072178012.unknown

_1072176995.unknown

_1072175901.unknown

_1072175030.unknown

_1072175051.unknown

_1072174998.unknown

