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Mathematical Formulae

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

Binomial Theorem

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

1 2

where nisapositiveinteger and (M) _ __ n!
r/ (n—=rn)tr!

Arithmetic series u = a+(n—1)d

n

S, =3 na+1) = 2n{2a+(n-1d
Geometric series  u =a"*

. Li:rr ) 21
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__a
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2. TRIGONOMETRY
Identities

SinA+ 00s°A = 1
sa&c’A = 1+ tarA
cose®A = 1+ mt?A

Formulae for AABC
a b ¢
sinA~ InB  sinC
a’ = b’+c®—2bccosA

_1,
A= 2bcsmA
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(@) Onthe axesdraw the graphsof y=|x—5| and y=6—|2x—7|. [4]

(b) Useyour graphsto solve the inequality |x—5| > 6—|2x—7|. [2]
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2  Solvethe following simultaneous equations. Give your answersin the form a+ by'3, whereaand b are
rational.

X+y=3
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(@) The curve has equation y = acosbx+c where a, b and ¢ are integers. Find the values of a, b
and c. [3]

(b) Another curve has equation y = 2sin3x+4. Write down

(i) theamplitude, [1]

(ii) theperiodin radians. [1]
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4 (a) Solvetheequation logs(2x—3) = % Give your answer in exact form. [2]
(b) Solvetheeguation In2u—In(u—4) =1. Giveyour answer in exact form. [3]

. 3V
(c) Solvetheequation 57205 =0, [3]
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5 (a) Show that cosex—1 " cosext 1" 2tanx secx. [4]
: 1 1 _ 0
(b) Hence solve the equation cosex—1 " osext 1" 5cosex for 0° < x < 360C. [4]
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6 Itisgiventhat x=2+sa&6 and y=5+tan’6.

(a) Expressyintermsof x. [2]
. dy .
(b) Find xn terms of x. [1]

(c) A curve has the equation found in part (a). Find the equation of the tangent to the curve when

6=73. [4]
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7  Thevector p has magnitude 39 and isin the direction —5i +17 . The vector q has magnitude 34 and is
inthedirection 15 —§j.

(& Writeboth p andgintermsof i andj. [4]

(b) Find the magnitude of p+ g and the angle this vector makes with the positive x-axis. [4]
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2y = 9x

The diagram shows part of the curve y = % +2X, and the straight lines x = 4 and 2y = 9x.
5

(&) Find the coordinates of the stationary point on the curve y = w17 2X. [5]
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(b) Giventhat thecurveandtheline 2y = 9x intersect at the point (2, 9), find the area of the shaded
region. (5]
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9 Anarithmetic progression has first term a and common difference d. The third term is 13 and the tenth

termis4l.
(@ Findthe value of a and of d. (4]
(b) Find the number of terms required to give a sum of 2555. [4]
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(c) Giventhat S, isthesumtonterms, show that S, — § = 3k(1+2K). [4]
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10 (a) Itisgiventhat f(x) = 4x°—4x*>— 15x+ 18. Find the equation of thenormal tothecurve y = f(X)
at the point where x = 1. [9]
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(b) DO NOT USEA CALCULATORINTHISPART OF THE QUESTION.

It is also given that x+ a, where a is an integer, is a factor of f(x). Find a and hence solve the
equation f(x) = O. [6]
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