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INSTRUCTIONS TO CANDIDATES

Answer six questions.

INFORMATION FOR CANDIDATES

An electronic calculator Will be required.

The booklet “Information for the use of candidates in Mathematics” is available and may be used.
The number of marks is given in brackets at the end of each question or part-question.

You are reminded of the necessity for good English and orderly presentation in your answers.
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1. The equations of the three sides of the triangle 7 are respectively
x=2y+5=0,x-7y+30=0,3x-y+10=0.
(a) Find the area of T.. [9]

() (i) Find the equation of the circle that passes through the three vertices of 7.

(ii) The point P is on the positive x-axis and the two tangents: from P to this circle are
perpendicular. Find the coordinates of P. ‘ [8]

2. (a) The function fis a polynomial and f’ denotes its derivative. Given that o is a multiple
root of the equation f(x) =0, show that « is also a root of the equation f’(x)=0. [4]

(®)
J)

The figure shows parts of the curves y° = x and y = x> + k touching at the point P,
(i) Find the coordinates of P and the value of the constant k.

(i) Find the area of the shaded region in the form 1 , where » is a positive integer. [13]
" .

3. | 4

BEb v

P

C

In the diagram above, AB and CD are both perpendicular to the line BC; AB=60 units,
BC =50 units andACD:30 units; P denotes a point that lies on BC between B and C,
BP = x units and APD = 6°.

(@) Find the greatest and least values of 6, in degrees correct to two decimal places, as P
moves from B to C. [10]

(b) Find, in the form [M, N] with M, N correct to the nearest integer, the range of values of x
for which 6 = 60°. (7]
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(a)

(®)

P(x, y)

x*l

A o X

The above figure shows the curve C with.equation y* = 4ax + 44>. P(x, y) is a general point
on C. The tangent to C at P meets the x-axis at 4. Show that
~ 2a
tan PAO = —
y
and write down an expression for tan POX in terms of x and y. Using an appropriate
double angle formula, show that

POX=2PAO. 5]

Conversely, suppose now that the equation of C is not known but you are given that
POX =2PAO for all positions of P. Show that

2x=2 - py,  where p =Q.
V4 dx
By first differentiating this equation with respect to y, show that C has an equation of the
form y*= Dx + E, where D and E are constants. [12]

Turn over.
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Three transformations in the plane in which the point (x, y) is transformed to the point (x’, y")
are given by

- - - - -
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One of these transformations is a rotation, one is a reflection and one is neither a rotation nor
a reflection.

Determine which is which.
(i) For the rotation, find the angle of rotation and the coordinates of the centre.
(i1) For the reflection, find the equation of the line of reflection.

(ii1) For the remaining transformation, show that it is an isometry. [17]‘
Show that
3
de—zlln g——l——tan‘l ﬁ [17]
, -1 6 (13) 3 19
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7. (a) By drawing suitable graphs, determine the number of real roots of the equation
x=¢e" [2]
(b) The equation
z=¢ 4}
has a complex root denoted by a + ib.

(i) Show that
b

b _ anp
sin b
and prove that this equation has a root between 1-3 and 1-35.

(i1) Verify that the equation in (i) can be rewritten in the form

b

b= tan‘l ln( .b ]
sin b

Use an iterative method based on this rearrangement to find the value of the root
correct to four decimal places.

(iii) Hence find a complex root of equation (I), giving the real and imaginary parts correct
to three decimal places. [15]

8. (a) Given that
I"=J’ 1 - cos né 40
0 1-cos@
where n is a positive integer, show that

I+1,,-2I. =0 [51

(b) (1) Evaluate /, and I,.
(i1) Prove, using mathematical induction, that
I,=nm. [8]

> (sin® 56
de. 4
J.o [ sin’ 6 4]

(¢) Evaluate
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