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f(x) = ax’ + 3x* + bx + 1,
where a and b are constants.

When f(x) is divided by (x — 1) there is a remainder of 5. When f(x) is divided by (x + 2) there
is a remainder of —1.

Find the value of a and the value of b. (5 marks)

The binomial expansion of (1 + 12x)% in ascending powers of x up to and including the term
. 3 .
inx’ is

1 Jr9)c+px2+qx3 , 12x‘< 1.
(a) Find the value of p and the value of g. (4 marks)

(b) Use this expansion with your values of p and ¢ together with an appropriate value of x to

obtain an estimate of (1.6)% . (2 marks)

(c) Obtain (1.6)% from your calculator and hence make a comment on the accuracy of the
estimate you obtained in part (b). (2 marks)

The curve C has parametric equations
V4
x=a sect, y=btant, 0<t< EX
where a and b are positive constants.

(a) Prove that % _b cosec . (4 marks)

a

(b) Find the equation in the form y = px + g of the tangent to C at the point where ¢ = %

(4 marks)
Given that y = 1 at x = 7, solve the differential equation
% = yx*cosx, y>0. (9 marks)
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(a) Express g(x) in the form , Where A4 and B are constants to be found.

(1+4x) i (2-x)
(3 marks)

The finite region R is bounded by the curve with equation y = g(x), the coordinate axes and
the line x = 4.

(b) Find the area of R, giving your answer in the form a In 2 + b In 3. (7 marks)

Use the substitution > = (x — 1) to find

X2
dx,
J\/(x—l)

giving your answer in terms of x. (10 marks)

The points 4, B and C have position vectors 2i + j + k, 5i + 7j + 4k and i — j respectively,
relative to a fixed origin O.

(a) Prove that the points 4, B and C lie on a straight line /. (4 marks)

The point D has position vector 2i + j — 3 k.
(b) Find the cosine of the acute angle between / and the line OD. (3 marks)

The point £ has position vector —3j — k.
(c) Prove that E lies on / and that OF is perpendicular to OD. (4 marks)

The cartesian equation of the circle C is

X +y*—8x—6y+16=0.

(a) Find the coordinates of the centre of C and the radius of C. (4 marks)

(b) Sketch C. (2 marks)

(c¢) Find parametric equations for C. (3 marks)

(d) Find, in cartesian form, an equation for each tangent to C which passes through the

origin O. (5 marks)
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