In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

A curve C has equation

3 +6y= %xy2

Find the exact value of % at the point on C with coordinates (2, 3). Give your answer

a+Inb

in the form , where a and b are integers.

(7
(Total for Question 3 is 7 marks)

. A spherical ball of ice with radius »cm is melting.
The volume of the ball of ice, /" cm’, is decreasing at a constant rate, kcm® per second.,
where £ is a constant.

. 3 . . .
Given that ' = 3 7r°, show that the rate of decrease of the radius of the ball of ice with

respect to time is inversely proportional to the square of the radius.

4)
A set of points P(x, y) is defined by the parametric equations
t—1 6 1
2t +1 2t +1 2
(a) Show that all points P(x, y) lie on a straight line.
(C))
(b) Hence or otherwise, find the x coordinate of the point of intersection of this line and
the line with equation y =x + 12
(2)
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
The curve C has equation
4x* + y* — 2xy = 24x
ody . :
(a) Find 4, 8lving your answer in simplest form in terms of x and y.
x
(3)

The point P lies on C.

Given that

* the gradient of C at P is 2

* P has coordinates (a. b) where a >0 and » > 0

(b) find the value of @ and the value of b.
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4: (a) Find, in ascending powers of x, the first 4 terms of the binomial expansion of

(4 +5x)?

giving each term in simplest form.

(b) State the range of values of x for which this expansion is valid.

Using the expansion from part (a),
1
(c) (1) state the first 4 terms of the binomial series expansion of (4 — 5x)?

(11) show that, if x is sufficiently small,

1 1
(4+5x)% +(4-5x)% =~ a+bx’

where @ and b are constants to be found.

6. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.
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Figure 2

Figure 2 shows a sketch of the curve with equation

16sin2x
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3)

The region R, shown shaded in Figure 2, is bounded by the curve, the x-axis and the line

T
with equation x = P

Using the substitution u# =3 + 4sinx, show that the area of R can be written in the form

a +Inb, where a and b are rational constants to be found.

Q)
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7. The current, x amps, at time 7 seconds after a switch is closed in a particular electric
circuit is modelled by the equation

dx
—=k-3x
dt

where £ is a constant.

Initially there is zero current in the circuit.

(a) Solve the differential equation to find an equation, in terms of &, for the current in
the circuit at time ¢ seconds.
Give your answer in the form x = (7).

(6)

Given that in the long term the current in the circuit approaches 7 amps,

(b) find the value of £.
(2)

(c) Hence find the time in seconds it takes for the current to reach 5 amps, giving your

answer to 2 significant figures.
3)
6. Use the substitution ¥ = vx* + 1 to show that
s k
= dx = 2()1:3 +1) [x3—A)+c
x +1
where k and A4 are constants to be found and ¢ is an arbitrary constant.
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