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1 A sequence s defined by Un+1 = 3Un +1
(i) Write down the first four terms of the sequence, given that U, = 0. (2]
(i)  Hence describe the behaviour of the sequence. (1]
(i)  Express U, in terms of Uy. 2]
2 The variables x and y are connected by the equation y = ae?*, where a and b are

constants. When the values of [ny are plotted against values of x, a straight line is
obtained passing through the points (0; in2) and (3;in5).

Calculate the values of a and b in exact form. 6]
2x-3 . . . 7
3 Express prycmel partial fractions. 71
2x g—2% . .
4 Solve the equation = 1, giving the answer in exact form. [7]
5 Find the set of values of x for which (x — 3)2 > 2x + 1, giving answers in exact
form. ' (7]
6 Chord XY subtends an angle of 26 radians at the centre of a circle radius  and
centre 0. Given that the area of the minor segment is % of the area of the major
segment, show that Sin26 = %(79 — ). (71
1
7 (@) Expand (1 — 2x)2 up to and including the term in x2, simplifying
coefficients. [3]
(b)  State the values of x for which the expansion is valid. 1]
(c) By putting x = % in the expansion in part (a), show that v/7 ~ 123 [4]

8 The equation of line lisy + 3x — 9 = 0.

Find the

(@  equation of the line m, that is perpendicular to line [ and passes through L
the point A(1:6) in the form ax + by + ¢ = 0. [4]

(b)  equation of the line parallel to  passing through the point B(5;6). 2]

(¢)  perpendicular distance of the point B(5;6) from the line m. 3]
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(a)  Express x? + 6x + 5 in the form (ax + b)? + ¢, where a, b and c are 57 |
constants. 2]
(b)  Hence or otherwise state the turning point of the graph of [H(

y=x2+6x+5.

1
(c) Find the set of values taken by y = TSrents for real values of x. {71

Given that f(x) =x*+x3+ 23x% + 25x — 50,

(a)  show that —5i isaroot of f(x) = 0, 31

(b)  hence solve the equation f(x) = 0. /

The functions f, g and h are defined as: -

7] ——

fix > x*+2x x€ERx>-1
gix—-4x+1 XxXER-2=<x<3
hix - —— x€R x#3

x-3
(a) Find

@) gh(x), stating clearly its domain, (3]

i ). 4]
(b) () Sketch the graph of y = |g(x)|, showing clearly the intercepts

and end points. 2]

(ii)  Hence state the range of |g(x)|. [1]

(i) Prove the identity
Cos @ _ Cos 6 — 2
1-Cos® 1+Cos@® 2Cot?0. [4]
1 ence or otherwise solve the equation
G) H herwi Ive th .
Cos @ Cosé : o o
1Coss  1rcosp = 1for 0° < 6 < 360° giving answer to the nearest
degree. (7]
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13 (@ () By sketching two appropriate graphs, show that x* + X 4
has one real root.

(i) Show that there is a root between 1 and 1.5.
4 : imate
(b) By using the formular x = ’;n — 1 and taking x, as 1.37, approx
the root of x3 + x — 4 = 0 correct to 2 decimal places.

14 The equation of a curve is y2 — 3xy + 2x% = 6.

3y—4x

dy _
(a) Show that = 2y

(b)  Find the equation of the tangent to the curve at x = 1 and ¥ > 0.

—————
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