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1 A curve has equation y = X* — 6X — 2.
(i) Write this equation in the form y = (X — a)* — b. 2]

(i) Hence write down the minimum value of ¥ and the equation of the line of symmetry of the curve.

(2]

(iii) Describe fully the transformation(s) required to map the curve y = X> onto the curve y = X*> — 6X — 2.

(2]

2 A curve has equation y = 5x> - x° - 7.

o ody
() Find ax’ [2]

(ii) Hence find the equation of the tangent to the curve at the point where X = 4, simplifying your

answer. [3]
3 Expand and simplify (2 + X)° + (2 - X)°. [3]
d
4 A curve satisfies d%(/ = 4X + 3, and passes through the point (2, 19). Find the equation of the curve.
[4]

5  Write as a single logarithm
In(X+ 1) +In(X—1) —=2InX. [3]

6 A factory stocks replacement parts for its machinery, and these replacement parts must be reordered
at regular time intervals of t months. The total cost £C per year is given by

2
C =800t + OSOO.
Find the minimum total cost per year, and prove that this total cost is a minimum. [5]

7  Arectangular field has length X metres and width Yy metres, with X > y. Its area is 12 000 square metres
and its perimeter is P metres.

(i) In the case P = 460, obtain two equations satisfied by X and Y, and hence find the dimensions of
the field. [5]

(i) By considering the discriminant of a suitable quadratic equation, show that P cannot be less than
80v30. [4]

. 10 9 ... .
8 (i) Show that the equation X = x 2 has exactly two positive solutions, X = 1 and X = 3, and find
X
the other solutions. [4]

" 10 9 .
(i) The region Ris to the right of the y-axis and is bounded by the curve y = X % and the line

y = X. Find an exact expression for the area of R. [5]
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9 (a) The population of species A, N, thousand, in a particular region at the end of a time period
M years (starting from 1 January 2000) is given by

- 6-r1
Ne= 3 1sr(S2T).
r=1
Find the value of N, when m= 5. [2]

(b) The population of species B, Ny thousand, in the same region at time t years is given by

Ng = ab',
where a and b are constants. It is given that Ng = 15 whent =0, and Ng = 16.873 when t = 3.
(i) Find the value of a and the value of b. [2]
(if) Find the value of t when Ny = 20. 2]

(iii) Write the formula for Ng in the form Ng = ce"!, where ¢ and K are constants to be found.
Hence find the rate of increase of the population when Ng = 20. [4]

10 ABCD is a rhombus. The points A and C have coordinates (2, 1) and (6, 9) respectively, and AB has
equation 7X + 4y = 18.
(i) Find the coordinates of the mid-point M of AC. [1]

(i) The diagonal BD is perpendicular to AC and passes through M. Find the equation of BD. [3]

(iii) Use an algebraic method to find the coordinates of B. Find also the coordinates of D. [3]
(iv) By finding the exact lengths of AC and BM, find the area of ABCD. [4]
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