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Answer all questions.

Answer each question in the space provided for that question.

1 The function y(x) satisfies the differential equation
dy
— = f(x,
4 =T )
where f(x, y) =+ (2x) +
and y(2)=9

Use the improved Euler formula
1
Yl =Y+ E(kl + k)

where ky = hf(x,, y,) and ky = hf(x, + h, y, + k) and h = 0.25, to obtain an

approximation to y(2.25), giving your answer to two decimal places. (5 marks)
“rwr | Answer space for question 1
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2 (a) Write down the expansion of sin2x in ascending powers of x up to and including
the term in x°. (1 mark)
(b) Show that, for some value of £,

lim | 2x—sin2x | 16
¥=0 | x2In(l + kx)|

and state this value of k. (4 marks)

R‘;ﬁg’; Answer space for question 2
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6
3 The diagram shows a sketch of a curve C, the pole O and the initial line.
© Initial line
The polar equation of C is
T T
r=2V1+tan0, — 1S0<7
Show that the area of the shaded region, bounded by the curve C and the initial line,
is g— In2. (4 marks)
Riﬁgcl Answer space for question 3
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8
4 (a) By using an integrating factor, find the general solution of the differential equation
dy 5
— =4(2x+1
a T T
giving your answer in the form y = f(x). (7 marks)
(b) The gradient of a curve at any point (x, y) on the curve is given by the differential

equation

dy 5
Y 4x+1
1 (2x+1)

Tat1”

The point whose x-coordinate is zero is a stationary point of the curve. Using your
answer to part (a), find the equation of the curve. (3 marks)
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5 (a) Find sze_xdx. (4 marks)
o0
(b) Hence evaluate J xZe N dx, showing the limiting process used. (3 marks)
0
R‘Zﬁ{i’; Answer space for question 5
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It is given that y = In(1 + sinx).
.. dy
a Find —. 2 marks
(a) i ( )
d?y
2 eV
(b) Show that o2 e . (3 marks)
dy dy
c Express — in terms of — and e 3 marks,
(c) press -3 i ( )
(d) Hence, by using Maclaurin’s theorem, find the first four non-zero terms in the
expansion, in ascending powers of x, of In(1 + sinx). (3 marks)
Riﬁgl Answer space for question 6
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7 (a) Show that the substitution x = e’ transforms the differential equation

(b) Find the general solution of the differential equation

(c) Write down the general solution of the differential equation

d2
Ll

d
o 4X&y + 6y =3 4+ 20sin(Inx)

&y _d
into —y—5—y—|—6y:3+205int (7 marks)
2 dt

dy _d
_y_5_y+6y:3—|-20sint (11 marks)
2 dr

d2 d
207y ) .
x“—— —4x—+ 6y =3+ 20sin(lnx 1 mark
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8 (a) A curve has cartesian equation xy = 8. Show that the polar equation of the curve is
r2 = 16 cosec 20 . (3 marks)
(b) The diagram shows a sketch of the curve, C, whose polar equation is

72 = 16cosec20, 0<0 <g

0 Initial line

(i) Find the polar coordinates of the point N which lies on the curve C and is closest to
the pole O. (2 marks)

(i) The circle whose polar equation is » = 4v/2 intersects the curve C at the points P
and Q. Find, in an exact form, the polar coordinates of P and Q. (4 marks)

(iii) The obtuse angle PNQ is o radians. Find the value of «, giving your answer to three

significant figures. (5 marks)
“mwr | Answer space for question 8
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