Question 1. (12 Marks) Use a SEPARATE Writing Booklet. Marks Question 2. (12 Marks) Usea SEPARATE Writing Booklet. Marks

@  Simpliy 8x' —27 . " (2) Find the co-ordinates of the focus of the parabola with equation »® =—12x. 1
1mpi, e a—— .
P 2% —x~3
1 . .

Solve tan2f=—, 0 <8<360. 2 . . . .

() Solve tan 3 0 {b) Find the equation of the directrix of the parabola y =x* +3x. 2
p .

(¢}  Find the point P, which divides the interval joining 4(1,-2)and B(—4,0) externally 2

in the ratio 3:5.

(¢) Find and describe the locus of a point which moves so that it is equidistant from the 3
P

lines y=5 and 3x—-4y+6=0.

{d) State the Jocus of a point which moves so that it is always 2 units from the, 1
line y=-1.
2x+3
(e} TFindxin the diagram below. _ 1 (d) Solve x—4 > 1 : 3
5
10 )
I (e} Provethat tandcotd . 3
secf cosecd

(D Find the values of 4, B and Cif 2x* +8x—6= A(x+ l)2 +Bx+C, 2

(8 If « and § areroots of the equation 2x? +3x—4 =0, find the value of:
(i) o+pf and af 1

i) a’+ef+p? 1




Question 3. (12 Marks) Use a SEPARATE Writing Booklet.

(2)

(b)

(©

(d

Find the values of k for which the equation x*+(k+3}x + k{k+3}=0 has2 real

and distinct roots.

(i) Sketch y=|2x-— 5| showing x and y intercepis.

(if)  Graphically or otherwise, solve | 2x-5 ! =x-1.

(iif) Find all values of x such that | 2x-5 [ < x-1.

Graph the region y < 4—x?.

Solve 2™ 4 6.2°-5 = 0.

Marks

Question 4. (12 Marks) Use a SEPARATE Writing Booklet,

(@ @
(i)

by ©
(i)
(ii)
(iv)

Sketch the curves y= (x —1)(x+ 2) and y= (xﬂl) (xﬂ3) and hence find their
point of intersection.

Find the acute angle between the tangents to each curve at this point.

Prove that x* + x+1=10 has no real roots.

Hence show that the curve with equation y =2x" +3x* + 6x has no stationary
points.

For what values of x is this curve concave up?

Sketch y=2x" +3x* +6x.

Marks




Question 5. (12 marks) Use a SEPARATE Writing Booklet.

(a} The variable point[i, 6.':1) lies on1 a parabola,

Find the Cartesian equation for the parabola.

(b) The points P (2ap, ap’) and Q (2aq, aqz) lie on the parabola x* =4ay.

(i} PQisa focal chord. Show that pg = —1.

(i} Show that the coordinates of the midpoint, M, of the chord PQ are

[a(p+q), %(plwz)]-

(iii) Find the equation of the locus of M and describe the locus of M geometrically.

Question 5 continued on page 6.

Marks

Question 3, (continued)

©

yd ' 1km

The diagram shows a straight section of river, one kilometre wide. Alice is at a point O
on one bank and she wishes to reach a point B on the opposite bank.
The point 4 is directly opposite O and the distance from A to B is two kilometres,

Alice cant row at 6 kmv/h and jog at 10 kin/h. She intends to row in a straight line to a
peint P on the opposite bank and then jog directly from P to B.

Let the distance AP be x kilometres.

(i) Show that the time 7, in hours, that Alice takes to reach B is given by

(ii) Show that if Alice wishes to minimise the time taken to complete the journey

then she should row to a point P, % kilometre from 4.

Question 6 is on the next page.



Question 6. (12 marks) Use a SEPARATE Writing Booklet,

(2}

(b)

. 2xt 2
i = .
(#) Show that P 2+ (x—l)(x+1)

2

(i) Show that f(x)= %x . is an even function.
X

(iif) Find the equations of any vertical or horizontal asymptotes. Justify your answers.

(iv) Sketch y=f(x).

(v)  What is the range of the function?

Not to Scale

Two circles Cy and C; touch at T. The line AE passes through O, the centre of Cy, and
through T.

The point A lies on C; and E lies on C;.

The line AB is a tangent 10 C; at A. D lies on C; and BE passes through D.

The radius of C, is R and the radius of C; is 1.

(i) Prove that £EDT = 90",

(i) IfDE =2r, find an expression for the length of EB in terms of r and R..

End of Paper
7

Marks
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