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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

—b+Ab* - 4ac

2a

X =

Binomial Theorem

n

(@+by'=a"+|||a" " b+ ;a”*2b2+...+

n n!

where 7 is a positive integer and =
P £ rf (m—nrr

2. TRIGONOMETRY

Identities
sinfA4+cos?Ad=1
sec2A=1+tan’ 4
cosec?A=1+cot?* 4
Formulae for AABC

a b ¢
sind sinB sinC

a?=b%*+ c? —2bc cos A

1 )
A—Ebc sin A
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1  Find the values of x for which 9x2 + 18x — 1 < x + 1. [3]

X

2 Differentiate tan3xcos >

with respect to x. [4]
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3 The points 4, B and C have coordinates (4, 7), (=3, 9) and (6, 4) respectively.

(i) Find the equation of the line, L, that is parallel to the line 4B and passes through C. Give your answer
in the form ax + by = ¢, where a, b and c are integers. [3]

(ii) The line L meets the x-axis at the point D and the y-axis at the point £. Find the length of DE. [2]
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4  The function f is defined, for 0° < x < 360°, by f(x) = 4+ 3sin2x.

(i) Sketch the graph of y = f(x) on the axes below.

y

A
8
0 >
0° 60° 120° 180° 240° 300° 360° X
-8
[3]
(ii) State the period of f. [1]
(iii) State the amplitude of f. [1]
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5 (a) Giventhat A=(0 —1| andthat A+O = A,
6 4
(i) state the order of the matrix A, [1]
(ii) write down the matrix O. [1]
1 -1 04 0.2
(b) B= (3 2) and € = (—0.6 0.2) '
Find the matrix product BC and state a relationship between B and C. 2]
a 4a . o . 1.
(¢c) D= 1 s/ where a is a positive integer. Find D™' in terms of a. [2]
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6  Acurve has equation y = <3x— 5)3 —2x.

ooooody Py
(l) Find a and @ . [4]
(ii) Find the exact value of the x-coordinate of each of the stationary points of the curve. [2]
(iii) Use the second derivative test to determine the nature of each of the stationary points. [2]
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The diagram shows a company logo, ABCD. The logo is part of a sector, AOB, of a circle, centre O and
radius 50 cm. The points C and D lie on OB and O4 respectively. The lengths AD and BC are equal and

AD : AO 1is 7 : 10. The angle AOB is %I radians.

(i) Find the perimeter of ABCD. [5]
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(ii) Find the area of ABCD. [3]
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8
8 (a) (i) Given that ( 2 _ Lx) =x10—4xP + qxlo +rx’ 4+ ..., find the value of each of the constants D,
g and r. b [3]

8
(ii) Explain why there is no term independent of x in the binomial expansion of < 2- ﬁ) . [1]

n
(b) In the binomial expansion of (1 — g) , where n is a positive integer, the coefficient of x is 30. Form
an equation in n and hence find the value of #. [4]
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y= 16 — x*

)\

/ ° \

The diagram shows the curve y = 16 — x? and the straight line y = 7. Find the area of the shaded region.
You must show all your working. [6]
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10

A B

The diagram shows a triangle OA4B. The point P is the midpoint of OA4 and the point Q lies on OB such that

UQ = %@ The position vectors of P and Q relative to O are p and q respectively.

(i) Find, in terms of p and q, an expression for each of the vectors @, @i and PB. [3]

(ii) Given that PR = APB and that @5 = ,u@, find an expression for FQ> interms of A, y, pand q. [2]
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(iii) Using your expressions for P—Q: find the value of A and of 4. [4]
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11 A particle travelling in a straight line passes through a fixed point O. The displacement, x metres, of the
particle, ¢ seconds after it passes through O, is given by x = 5¢+sin¢.

(i) Show that the particle is never at rest. [2]

n

(ii) Find the distance travelled by the particle between ¢ = 3 and ¢t = % [2]
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(iii) Find the acceleration of the particle when ¢ = 4., [2]

(iv) Find the value of # when the velocity of the particle is first at its minimum. [2]

Question 12 is printed on the next page.
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12 Do not use a calculator in this question.

The line y =4x — 6 intersects the curve y = 10x3 — 19x> — x at the points 4, B, and C. Given that C is
the point (2, 2), find the coordinates of the midpoint of AB. [10]
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