Question 1 {12 Marks] Marked by HRK

A and B are the points (=5, 4) and (2, —2) respectively. Find P, the point which
3

2)
divides AB externally in the ratio 2 : 3
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b) Find the obtuse angle between the lines 2x —y +3 =0 and y =3x + I, giving the

3
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answer correct to the nearest minute.

thematics
i Y c) The angle between the lines y = mx and y :_Zl_x is 45° as shown in the diagram
early Pr ‘ation
; Find the exact value of m. 3
— !
owed: 2 hours i d)  Solve forx: 2 3
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*  Thete are 7 questions, each question if'worth 12 marks 2)
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e Attem; ons ﬁf g o Verify that x = 1 and x = 2 satisfy the equation 7 -3x == 1
& e X
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? Teamanew booklet at the:b sinning 3‘f each question. @D On the same set of axes, sketch the graphs of y=7—3xand y ==
| S S x
o Show 2ll necessary work’fng to obgafn maximym-marks ] 2
& 4 & 4
Y . (iif)  Using part (ii), or otherwise, write down all values of x for which
7~-3x< 2 2
x
b) A point P(x, ¥) moves in the X¥-plane such that it is equidistant from the points
(2, 5) and (5, —2). Find the equation of the path of P. 2




c) The point P(x, y) moves in XY-plane such that its distance from a fixed point
(1, 1) is equal to its distance from the line x = 1. Prove that the locus of P is a

parabola. Find its focus, directrix, vertex, axis of symmetry and focal length.

Sketch the locus and clearly label these features on the graph. 5
Question 3 [12 Marks]  Begin a new booklet Marked by HRK
a) A parabola has equation (x — 3 =8 +1)

® What are the co-ordinates of its focus? 2

(ii)  Show that the line x —2y + 7 = 0 is not a focal chord of this parabola.

2

b) A parabola whose equation is of the form y = Bx? (where B is a constant), has the line

20x —y + 20 = 0 as a tangent.

@ Prove using simultaneous equations that B = ~35 3

(ii)  Sketch the parabola and the tangent line, showing the co-ordinates of the

point of contact. 3

(iiiy  Find the co-ordinates of the focus and the equation of the directrix of the

parabola. 2

Question 4 [12 Marks] Begin a new booklet Marked by JJA
a) Simplify 2c0s(90° — A) x 5in(90° — A). 2

3

b) Given that cos 2= I — 2 sin*6, show that :

cos x — cos(x + 26)

S n ? = sin(x + 0)

¢) Iftan A and tan B are the roots of the equation 3x? = 5x— 1 =0, find the value of

tan(4 + B). 3

Question 4 contd.

d) The angle of elevation from a boat at P to apoint T at the top of a vertical cliff is
measured to be30°. The boat sails 1km to a second pointQ, from which the angle of
elevation to T is measured to be 45°. Let B be the point at the base of the cliff
directly below T and let s = BT be the height of the cliff in metres. The bearings of

B from P and Q are 50° and 310° respectively.
T

P

(i) Show that ZPBQ =100°. 1
(i) Find expressions for PB and QB in terms of h. 1
1000*
iii) Hence show that A* =
) cot?30° +cot? 45° —2cot30° cot 45° cos100°
(iv) Use a calculator to find the height of the cliff. 1
Question 5 [12 Marks] Begin a new booklet Marked by JJA
a) Using ¢ = tan—z- write the results for 6
(i) siné
(i) cos@

(iii) By substituting ¢ = tan%, find the solutions to the equation: 3sinx+4cosx =35

for 0° < x <360°, giving your answer to the nearest degree.
gy




Question 5 contd.
b) 6
(i) Write the equation 3 cosx—sinx =1 inthe form Rcos(x+a)=1.

(ii) Solve the equation for 0 < x <3607

(iii) What is the general solution of the equation?
Question 6 [12 Marks] Begin a new booklet Marked by BMM

a) AB is the diameter of the circle with centre O. BD and OC are parallel, and
£ OBD =40°. If C and D are joined, find the size of £ OCD, giving reasons. 3

| |
A=~ D
C

b) In the diagram 4, B, C, and D are points on a circle with centre O.
Z£BAD = x° and £ZBOD = ZBCD. Find the value of x 3
A

S

C

b

¢) PQ is atangent to a circle QRS, while PRS is a secant intersecting the circle in

R and §, as in the diagram. Given that PO =6, RS=35, PR=x, find x 2
6
P
X
R
s NOT TO SCALE
5

d) The points 4, B and C lie on a circle with centre O. The lines 40 and BC are parallel,
and OB and AC intersect at D. Also, £ ACB = 26° and £ BDC = y°, as shown in the

diagram. Findy. Justify your answer 2
. C
‘
/4 ‘
4778

¢) Given that AB = AC and X7 is tangent to circle ABC at 4, prove that XY is parallel to
BC 2

Question 7 [12 Marks] Begin a new booklet Marked by CAB

a) Two points 4 and B are taken on a circle, and C is the other end of the diameter
through 4. AE is the line from 4 perpendicular to the tangent at B. 4.
)] Draw a diagram showing this information

@ii)  Prove that 4B bisects £ CAE

b) O and P are the centres of the circles: AXB is a straight line.
Prove that obtuse LAQY =obtuse/BPY 4




Question 7 contd.

¢) AB and CD are two intersecting chords of a circle and CD is parallel to the tangent to

the circle at B. 4
A

@) Draw a neat sketch of the diagram in your examination booklet.

(i)  Prove that AB bisects LCAD

End of Examination
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