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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation az? + bx + ¢ = 0,

B —b+ Vb2 —4dac

v 2a

Binomial Theorem

(a+b)" =a™ + (n)a"—1b+ <n>a”—2b2 +..+ (Z)a"—rbr + ...

1 2

: o n n!
where 7 is a positive integer and ( ) =
r (n—r)lr!

2. TRIGONOMETRY

Identities

sin? A +cos?A=1
sec2A=1+tan? A
cosec? A =1+4cot? A

Formulae for AABC
a b c
sinA sinB sinC

a? =b%+c? —2bccos A

1
A= ibc sin A
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1  Giventhat y=2sec’6 and x=tanf-5, express yin terms of x. 2]

2 Acurve is such that its gradient at the point (x, y) is given by 10> + 3. Given that the curve

passes though the point (0, 9), find the equation of the curve. [4]
3 Find the set of values of k for which the equation kx* + 3x-4 + k=0 has no real roots. [4]
4 The graph of y = acos(bx) + ¢ has an amplitude of 3, a period of % and passes through the

point

%, %). Find the value of each of the constants a, b and c. (4]
5 (i) Find [(7z—10)"% dz. [2]

. a 3 2 .

(i) Given that / (T —10) 5 dz = ﬁ find the exact value of a. [3]

6

6 When In yis plotted against x* a straight line is obtained which passes through the points (0.2,
2.4) and (0.8, 0.9).

() Express In yin the form px* + g, where p and q are constants. [3]
(i) Hence express y in terms of z, where z = e*”. [3]

7 (i)

6
2
Find, in ascending powers of x, the first 3 terms in the expansion of (2 — %) . Give each

term in its simplest form. [3]
(i)

6
2 2
Hence find the coefficient of x in the expansion of (2 — %) (1 + w) : [4]

8 ltis giventhaty = (z —4)(3z — 1)3.
(i) Show that j_y = (3z — 1)3(Az + B), where A and B are integers to be found. [5]
i

(if) Hence find, in terms of h, where h is small, the approximate change in y when x increases
from 3to 3 + h. [3]

9 (a) A6-digit number is to be formed using the digits 1, 3, 5, 6, 8, 9. Each of these digits may be
used only once in any 6-digit number. Find how many different 6-digit numbers can be

formed if

(i) there are no restrictions, [1]
(ii) the number formed is even, [1]
(iii) the number formed is even and greater than 300 000. [3]

(b) Ruby wants to have a party for her friends. She can only invite 8 of her 15 friends.

(i) Find the number of different ways she can choose her friends for the party if there are
no restrictions. [1]

Two of her 15 friends are twins who cannot be separated.

(ii) Find the number of different ways she can now choose her friends for the party. [3]

10 (a) _ (4 -1 _(2 3 _ (13 8) .
Given that A (a b ,B 54 and AB 18 4 , find the value of a and of b. [4]
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(i) Find X" [2]
(ii) Hence find Z. [3]

(0) tis given that X = ( 3 _5),Y = (‘1 2) and XZ =Y.

11 14.8 cm

D C

The diagram shows a circle, centre O, radius 10 cm. The points A, B, C and D lie on the
circumference of the circle such that AB is parallel to DC. The length of the minor arc ABis 14.8
cm. The area of the minor sector ODC is 21.8 cm?.

(i) Write down, in radians, angle AOB. [1]
(if) Find, in radians, angle DOC. 2]
(iii) Find the perimeter of the shaded region. [4]
(iv) Find the area of the shaded region. [3]

12 Theline y=2x+1 intersectsthe curve xy=14-2y atthe points Pand Q. The midpoint of
the line PQ is the point M.

; 2
(i) Show that the point (—10, ;) lies on the perpendicular bisector of PQ. [9]

The line PQ intersects the y-axis at the point R. The perpendicular bisector of PQ intersects the
y-axis at the point S.

(if) Find the area of the triangle RSM. [3]
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