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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ =0,

_ -b+b* - 4ac

X
2a
Binomial Theorem
n n n
(@+b)y=a"+|||@" " b+ |, |22+ ||+
h . iti int d n n!
where n is a positive integer an =
p g rl (n—r)r!

2. TRIGONOMETRY

Identities
sinfA4+cos?4=1
sec2A4=1+tan* 4
cosec? A =1+ cot? 4
Formulae for AABC

a b ¢
sind ~ sinB ~ sinC

a?=b*+ ¢*—2bc cos 4

A=%bcsinA
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1  Solve the inequality (x—1)(x—15) > 12. [4]

1 1

2 Show that 1—sind 1+sinf

= 2tanfsecd. [4]
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3 Solve the equation
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log,(10x +5) =2 +log (x = 7).
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4  Solve the following simultaneous equations for x and y, giving each answer in its simplest surd form.
V3x+y=4

x—2y=5V3 [5]
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5 () Find %(ﬁ)

(ii) Use your answer to part (i) to find f( 30

2
(iii) Hence evaluate f %dx
1 3x+2)
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2
6 Itis giventhat M = <_3

(i) Ifdet M =13, find an equation connecting p and q. [1]

Z ) where p and ¢ are integers.

4-3
(ii) Given also that M’ = ( P 12 2), find a second equation connecting p and g. [2]
—6—-3q — 3p+gq
(iii) Find the value of p and of ¢. [4]
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7  Find y in terms of x, given that EJ; = 6x+£3 and that when x =1,y =3 and ay =1.
X
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8 Giventhat z=a+ (a+3)Vv3 and z2 = 79 + b3, find the value of each of the integers a and b.  [6]
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9 (i) Expand (1 +x)* simplifying all coefficients. [1]

(i) Expand (6 — x)* simplifying all coefficients. [2]

(iii) Hence express (6 — x)* — (1+ x)* = 175 in the form ax® + bx? + cx + d = 0, where a, b, ¢ and d
are integers. [2]
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(iv) Show that x = 2 is a solution of the equation in part (iii) and show that this equation has no other
real roots. [5]
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10 In this question i is a unit vector due east and j is a unit vector due north. Units of length and velocity
are metres and metres per second respectively.

The initial position vectors of particles 4 and B, relative to a fixed point O, are 2i + 4j and 10i +14j
respectively. Particles 4 and B start moving at the same time. 4 moves with constant velocity i + j and
B moves with constant velocity —2i — 3j. Find

(i) the position vector of A after ¢ seconds, [1]

(ii) the position vector of B after ¢ seconds. [1]

It is given that X is the distance between A and B after ¢ seconds.

(iii) Show that X2 = (8 — 37)% + (10 — 4¢)*. [3]
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(iv) Find the value of  for which (8 — 3£)%> + (10 — 4¢)? has a stationary value and the corresponding
value of X. [4]
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11 Theline y=/kx+ 3, where kis a positive constant, is a tangent to the curve x> — 2x + y* = 8 at the
point P.

(i) Find the value of k. [4]
(ii) Find the coordinates of P. [3]
(iii) Find the equation of the normal to the curve at P. [2]
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12 (i) Differentiate (cos x)_1 with respect to x.

&

o given that y = tanx + 4(cosx) .

(ii) Hence find

(iii) Using your answer to part (ii) find the values of x in the range 0 < x < 27 such that
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