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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? +bx+c = 0,
. —b++vb%—4ac
N 2a

Binomial Theorem

1 2

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

X ] itive int q n\ n!
where n is a positive integer an ; _7(n—r)!r!

Arithmetic series u,=a+((n-1)d

S,=gn(a+1)=zn{2a+ (n-1)d}

Geometric series  u =ar""!

5,= 2070 (s

. a
5. =10 (rl<)

(e

2. TRIGONOMETRY
Identities

sinA+cos’A =1
sec’A = 1+tan’A
cosec’A = 1+ cot?A

Formulae for AABC

a _ b __cC
sinA  sinB sinC

a’=b%+c?—2bccosA

_ 1
A= 2bcsmA
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1 (a) Find the rational numbers a, b and c, such that the first three terms, in descending powers of x, in
5
the expansion of <3x2 — 9_1x> can be written in the form ax'® +bx” +cx”. [3]
1V/ 1\
(b) Hence find the coefficient of x* in the expansion of (3x2 - &> (1 + —3) : [3]
X
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2 Inthis question, all lengths are in centimetres and all angles are in radians.

B

The diagram shows a circle, centre O, radius 8. The points A, B and C lie on the circumference of the
circle. The chord AB has length 10.

(a) Show that angle BOA is 1.35 correct to 2 decimal places. [2]
(b) Given that the minor arc BC has a length of 18, find angle BOC. [2]
(c) Find the area of the minor sector AOC. [3]
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3 (a) Find the exact solution of the equation 2e® —3e* —5 = 0. [3]

(b) Solve the following simultaneous equations.
eMT L gSx+Ty _ %
e

xy+18=0 [5]
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4 Variables x and y are such that when e® is plotted against x, a straight line of gradient % passing
through (10, 2), is obtained.

(a) Findy interms of x. [3]
(b) Find the value of y when x = 45, giving your answer in the form Inp. [2]
(c) Find the values of x for which y can be defined. [1]
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5  The velocity, vms™?, of a particle moving in a straight line, t seconds after passing through a fixed

point O, is given by v = 65sin3t.

(a) Find the time at which the acceleration of the particle is first equal to —9ms 2. [4]

(b) Find the displacement of the particle from O when t = 5.6. [4]
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6 (a) Itisgiven that f:x—2x2 for x =0,
g:x—2x+1 forx=>0.
Each of the expressions in the table can be written as one of the following.

” 2

f f g g fg of f g¢g° f' g

-1

Complete the table. The first row has been completed for you. [5]

Expression Function notation

4x

8x% +8x+2

4x+3

N ’
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(b) Itisgiventhat h(x) = (x—1)?+3 for x >a. The value of a is as small as possible such that h™*

exists.

(i) Write down the value of a. [1]
(if)  Write down the range of h. [1]
(iii) Find h™(x) and state its domain. [3]
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. C(2x+1)°
7 Acurve has equation y = “YF5 for x = 0.
dy (2x+1)2 .
(a) Show that Y- M(AX-I— B), where A and B are integers to be found. [4]
dx  (x+5)
(b) Show that there are no stationary points on this curve. [1]
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(c) Find the approximate change in y when x increases from 1 to 1+ p, where p is small. [2]

(d) Given that when x = 1 the rate of change in x is 2.5 units per second, find the corresponding rate
of change inyy. [2]
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8 (a) AG6-digit number is formed from the digits 0, 1, 2, 5, 6, 7, 8, 9. A number cannot start with 0
and each digit can be used at most once in any 6-digit number.

(i) Find how many 6-digit numbers can be formed if there are no further restrictions. [1]
(i)  Find how many of these 6-digit numbers are divisible by 5. [3]
(iii)  Find how many of these 6-digit numbers are greater than 850 000. [3]
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(b) Ateam of 8 people is to be chosen from 12 people. Three of the people are brothers who must not
be separated. Find the number of different teams that can be chosen. [3]
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9 (a) Solve the equation 3cosec2<2¢—%) =4, for 0 < ¢ < m. Give your solutions in terms of .

[4]

(b) Giventhat 2x—1 =cosec’6 and y+1 =tan?6, findy in terms of x. [4]
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6 4 2 . 14x+10
10 (a) Show that + - can be written as : 2
@ 2+3x  (x+1)% x+1 (2+3x) (x+1)? 4]
2

(b) Hence find the exact value of 14x+10 5> dx.  Give your answer in the form p+Inq,

0 (2+3x)(x+1)
where p and g are rational numbers. [6]
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