0, A, B are the points 0, 0), (10, 4), (5, 10) respectively .
C isapointon OB such that OoC: CB=1:r ad
D isapointon OA suchthat OD : DA =r 1, where r > 0.

(a) Express the coordinates of C and D in terns of r.
(b) Express the area of AODC in terms of r.

(c) If the area of AODC is k times the area of AGAB , express 7 interms of &k .
Hence, or otherwise, show that & < 5

) Using the result in (c), or otherwise, find the maximum area of AODC.

The figure shows a path AXD on the inclined
plane ABCD. AX and XD are straight lines.
The inclined plane is at 45° to the horizontal
plane ABEF. Let AB = AF =5, BX = ks,
and @« be the angle between A X and the horizontal.

(a) Express the length of AX in terms of s and k.
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(b) Express sina in termsof k.
(c) If the inclination of A X to the horizontal is not to exceed 30°, find the range of
values of k.

Hence, or otherwise, determine the range of values of k so that each of the inclinations
of AX and XD to the horizontal does not exceed 30° .

END OF PAPER

Answer ALL questions in Section A and any THREE
questions from Section B .

All working must be clearly shown.

SECTION A (40 marks)

Answer ALL questions in this section.

1. Expand (1 + 2x)° (1 + 3x)*  in ascending powers of x as far as the term containing x2.
(5 marks)
2. Using the substitution « = x — 1, find the indefinite integral J(X + 2)vVx - 1 dx
(5 marks)
3. Find the slope of the tangent to the curve
2xty + X2+ y2 -4 =0
at the point (2, 0).
(6 marks)

4. tf v = cos(sinx), find & .
dx?
(6 marks)



S. Solve the equation  logex = logy 16 = 1.

6. AQ2, %\ and B(~4, 2) are two points on the parabola x? =8y,

’

Find the area of the region enclosed by the parabola and its chord AB.

7. A s the fixed point (—1, 2). P is avariable point moving on the circle
x4yt -2x -4y -5=0.

If M is the mid-point of AP, find the equation of the locus of M.

SECTION B (60 marks)

Answer any THREE questions from this section.

Each question carries 20 marks.

8. (a) Find the equation of the tangent to the parabola

at the point (1, 2).

(b) Given the curve
C:(x-1DV 4+ -2 +k(y-x-1)=0,
where & is a non-zero constant,
(i)  show that C represents a circle passing through the poin.t Qa, 2y,
(ii) find the coordinates of the centre of C intermsof &,

(iii) find the equation of the tangent to C at the point (1, 2).

(c) Acircle and the parabola

y¥ = 4x

have a common tangent at (1, 2). Also the centre of this circle lies on the line
x - y=3.

Using the results of (a) and (b), or otherwise, find the equation of the circle.
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(6 marks)

(6 marks)

(6 marks)

A(S, 3) and B(=5, —3) are two given points. £ is a variable point such that the product of the slopes

of the lines PA and PB isequal to a constant 4 .

(a) Find the equation of the locus of P .

(b)  Write down the range of values of &k for which the locus of 7 is
(i) acircle,
(ii)  an ellipse but not a circle,
(iii) a hyperbola,

Name the locusof Pif k =0 if k = 55

(c) Llet C bethelocusof P when k = 1. Find the volume of the solid of revolution obtained by

revolving the region enclosed by € and the lines ¥ = *+3 about the y-axis.

(You may leave your answer in terms of # )

Let a, B be the rootsof
x* =2x - 1= 0,

where o > f. For any positive integer n , let

U, = 1_ n _ an

n 'V, (o 8%y,
= |

Vy = Wil (e + 7).

(a) Show that

Upyr = 2Upy: + U,,

Vara = 2Wusr t V.
(®) ()  Find U, and U, .

(ii) Suppose Uy and U, , are integers, deduce that Uy 42 is also an integer,

(i) Is Uy aninteger for all positive integers n ?
Give reasons.

(c) Is ¥V, aninteger for all positive integers n ?
Give reasons.



11.  Onthe Argand plane, A. B snd C represent

three non-zero complex numbers z,, z, and z,
respectively, suchthat z, = wz,

where w? = 1 and 0 < amp (w) < 7.

(a)

®)

(©)

(d)
(e)

®)

(c)

and 27y = wz,,

The position of A is shown in the accompanying
figure. If {z,] =3 and amp(z,)=9, drawan
Argand diagram to include the points 4, B and C.

Find |z;) and fz4).

Show that ABC is an equilateral triangle .

Show that z,? + 2,2 + 2,2 + 2,2, + 2,2, + 232, = 0.

Find the amplitude of éL:—i—‘ .
2T 4

Given that  f(x) = f(a — x) for all real values of x , by using the substitution u

show that Jd xf(x)dx = aJa flydu - J uf(uydu.
[ 0 0

Hence deduce that

0

m

By using the substitution u = x ~ = |

o

" s

sin”x
n ind 4 dX
3 sin"x +cosx

2

By using this result and

a a
evaluate

" sin’x dx
sinfx + cos*x

0

Using (a) and (b), evaluate

" xsinx dx
o sin'x + cos'x

END OF PAPER

ja xf(x)dx = gf" f(x)dx .
- 0

b 4
J J(x)dx = ’[ f(x)dx +

/

show that

costu
sin®u + cos®u

b
f(x)dx .

[

A(zy)

- x.





