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A function f is defined as

fx)=2x*-8x*+5x+6, xeR.
Using the remainder theorem, or otherwise, find the remainder when f(x) is divided by

(@) (x-2),

(2)
(b) (2x +1).

)
(c) Write down a solution of f(x) = 0.

1)

In the binomial expansion, in ascending powers of x, of (1 + ax)", where a and n are constants,
the coefficient of x is 15. The coefficient of x? and of x* are equal.

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

(6)
(b) Find the coefficient of x°.
1)
(a) Use integration by parts to find
J XC0S2X dX .
(4)
(b) Hence, or otherwise, find
J XC0s” X dx.
(©)
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Two circles C; and C, have equations
(x—2)>+y*=9and (x-5)>+y*=9
respectively.

(a) For each of these circles state the radius and the coordinates of the centre.

@)
(b) Sketch the circles C; and C, on the same diagram.

@)
(c) Find the exact distance between the points of intersection of C; and C..

3)
The value £V of a car t years after the 1st January 2001 is given by the formula

V =10 000 x (1.5)™.

(a) Find the value of the car on 1st January 2005.

(2)

. dv

(b) Find the value of ’ry whent=4.

@)
(c) Explain what the answer to part (b) represents.

1

The points A and B have position vectors 5j + 11k and ci + dj + 21k respectively, where ¢ and d
are constants.

The line I, through the points A and B, has vector equation r = 5j + 11k + A(2i + j + 5k), where 4
is a parameter.

(a) Find the value of ¢ and the value of d.

@)
The point P lies on the line |, and OP is perpendicular to I, where O is the origin.
(b) Find the position vector of P.

(6)
(c) Find the area of triangle OAB, giving your answer to 3 significant figures.

(4)
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A spherical balloon is being inflated in such a way that the rate of increase of its volume, V cm?,
with respect to time t seconds is given by

dv

k
da Vv

, Where k is a positive constant.

Given that the radius of the balloon is r cm, and that V = 4 zr?,

(a) prove that r satisfies the differential equation

ar = Es where B is a constant.
dadt r
(4)
(b) Find a general solution of the differential equation obtained in part (a).
3)
When t = 0 the radius of the balloon is 5 cm, and when t = 2 the radius is 6 cm.
(c) Find the radius of the balloon when t = 4. Give your answer to 3 significant figures.
()
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Figure 1
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The curve C has parametric equations
X:i’ y:i, |t|<1
1+t 1-t

(@) Find an equation for the tangent to C at the point where t = .

(")

(b) Show that C satisfies the cartesian equation y = ﬁ
X j—

©)

The finite region between the curve C and the x-axis, bounded by the lines with equations x = %
and x = 1, is shown shaded in Figure 1.

(c) Calculate the exact value of the area of this region, giving your answer in the forma + b In c,
where a, b and c are constants.

(6)
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