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FORMULAE LIST

Circle:
. 5 . . o 2
The equation x° + 3" +2gx+2f+c=0 represents a circle centre (—g,~ /) and radius Ve +S-c.

The equation (x—a)* +(y-b)* = * represents a circle centre (@,b) andradius r.

Trigonometric formulae: sin (4 + B) = sin Acos B + cos Asin B
cos(4+ B) = cos Acos B T sin Asin B
sin24 = 2sin 4cos 4
cos24 = cos’4—sin’4
= 2cos’4-1
= 1-2sin" 4
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All guestions should be attempted

1. Two functions, defined on suitable domains, are given as
f(x) = x(x* =1 and g(x) = x-1.

(a) Show that the composite function, i(x) = f (g (x)}, can be written in the form
h(x) = ax’ + bx* + cx , where a, b and c are constants, and state the
value(s) of a, b and c.

(b) Hence solve the equation k(x) = 6, for x, showing clearly that there is
only one solution.

2. Part of the line, L, , with equation 4y = x + 13, 1s shown in the diagram.
1 = % g-r

The line L, is parallel to L, and passes through the point (0,-1). Point A lies on the x-axis.

Ya

(a) Establish the equation of line L, and write down the coordinates of the point A.

(b) Given that the line AB is perpendicular to both lines, find, algebraically, the
coordinates of point B.

(c) Hence calculate the exact shortest distance between the lines L, and L.

L2

For what value of p, where p >0, does the equation (p”+11)x” — 12px + pt =0
have equal roots?
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4. Given that sin4=—= and cosB =—= , with angles A and B both being acute, show

J6 V3

3cos(d - B) = 24/2.

clearly that

5. The diagram shows part of the graph of y = f(x).

y &
\ A(3.4)

/

o

8
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Sketch the graph of y = ——E Slx+ 3)] marking clearly the new positions of the
highlighted points and stating their new coordinates.

f o : : R
6. A function, £, is defined on a suitable domain as f(x) = —-{x" - )
(a) Differentiate / with respect to x, expressing your answer with positive indices.
(b) Hence find x when f'(x) = 5.
7. A circle, centre C(8, k), has the points P(2,-2) and y 4

Q on its circumference as shown. /—\

M(0,2) is the mid-point of the chord PQ. N

(a)  Find the coordinates of Q. Q 1‘\
(b) Given that radius CQ is horizontal, M(0,2)
write down the value of £, the 0

y-coordinate of C.

(c) Hence establish the equation of the circle.
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10.

A sequence is defined by the recurrence relation

(a)  Giventhat U; =10 and U, =26, find a.

(b)  Find the value of §,,if S, =U, +U,.

A curve has as its derivative —— = 3x" —4x.

U,,=aU,+ 20, where ¢ 1s a constant.

Given that the point (3,—7) lies on this curve, express y in terms of x.

A function is given as f(0) = 4cos” 20 + 8cos206 + 6 for 056 <m.

(a) Express the function in the form f(6) = a(cos 26 +b)* + ¢ and write

down the values of a, b and c.

(b) Hence state the minimum value of this function and the corresponding

replacement for ©.

[ END OF QUESTION PAPER ]
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