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Question 1

a)

b)

A is the point (—5,7) and B is (-1, =2). Find the point P which divides AB
externally in the ratio 3:1. ‘

(|

Solve x — 5 =

@) Write down 3 formulae for cos 20

1 - cos 26
1 +cos 20

I

(il) Prove that tan@

Question 2 Begin a new sheet of paper

a)

b)

For what values of p  will x2 - (p+3)x + 4p = 0 have:
i) Equal roots?

(ii)  No real roots?

D Find the equation of the tangent to the parabola y = 3x — x 2 atthe point
where x =2.

(i)  Draw a sketch of the parabola and this tangent.

Use the expansion of tan(A + B) to find the value of tan 75° in simplest exact form.

Question 3 Begin a new sheet of paper

2)

b)

Solve 32x

+ 23*) - 15 =0
Find the values of A, B,and C if

Tx% — 5% + 3 Ax+12% + Be+1) + C

n

A parabola has its focus at (—2,3) and its directrix has equation x = 4.
0] Draw a sketch, and use it to find
(ii) the coordinates of its vertex.

(iii)  the equation of the parabola.
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Question 4 Begin a new sheet of paper Marks

a) Differentiate the following (Simplify your answer):

(i) _x 3

‘\}1 - 2x

2x % - 5x+ 1

" 3
if
(ii) N
b) Differentiate from first principles f{ix) = x — 5x 2 4
c) Find the point on the curve y = x% — 3x ~ 7 where the tangent is parallel to 2

the line y = 5x —4.

Question 5 Begin a new sheet of paper

a) For the function y = x* = 4x3
(D) Find any stationary points and determine their nature 4
(i)  Find any points of inflexion 2
(ili))  Find the intercepts with the axes 1
(iv)  Sketch the curve 3
(v) For what values of x is the curve concave down? 1

b) Prove that the locus of points equnidistant from A(—5,4) and B(3, 2) is the perpendicular 4
bisector of AB.

Question 6 Begin a new sheet of paper

a) Solve sin3xcosx — cos3xsinx = —g for 0° < x £ 360° 3
b) 6] Express 2¥3cosx — 2sinx in theform R cos(x + o) 3
where R is positive and o is acute.
(i)  Hence find the range of the function f(x) = 2y3cosx — 2sinx 1
. 6t — 8
¢ @ If t=tany , show that 3sinx — dcosx — 4 = > 2
1 +¢

(1) Hencesolve 3sinx —4cosx — 4 =0 for 0° £ x £ 360° 3



Question 7 Begin a new sheet of paper

a)

b)

The quadratic equation x2 —3x +7 =0 hasroots o and B.

() Find the value of o + B
(ii) Find the value of off

(iii)  Form the equation which has roots o and [32

A discontinuous function is partly defined as f{x) = 3x — 1 for x >0.
It is given that f{x) is an odd function.

(1) Draw a sketch of the graph of y = f{x)
(ii) Complete the definition of f{x} for x < 0.

Show that the locus of points equidistant from the two straight lines y = 2 and

3x—4y = 1 is a pair of perpendicular lines, and find their equations.

(Hint: the distance of a point from a line is the perpendicular distance)

Question 8 Begin a new sheet of paper

a)

b)

@) Expand —(x—-5)x-1)

x=3 d —x+63—5
For the function y = —————— it is given that EX = ——
(x+1)(x-2) * G+ (x—2)

(1)  Find any stationary points and establish their nature.

(iii)  Find any discontinuities

lim  x-3

Fyoo x?‘—x—2

(iv) Find . What is its graphical significance?

Find, as a relation between k, I and m, the condition for the quadratic equation in x

&+ Py o+ Uk+mx + G+ md =0

to have real roots. Give your answer in simplest form.

Marks
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