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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax® +bx+c¢ =0,

_ —bxVb’ —4ac

2a

X

Binomial Theorem

(a+b)"=d"+ <n>a”1b + (")a”2b2 ...+ (Z)a”’b’ +.. D"

1 2

. e n n!
where 7 is a positive integer and | | = ———
r/] (m—r)lr!

Arithmetic series u =a+(n—1)d

s = %n(a-l—l) - %n{2a+(n— d}

Geometric series u, = ar"!
_a(l=r")
Sn = ﬁ (I’ # 1)

S.=1= (rl<D

[e9)

2. TRIGONOMETRY

Identities
sin’4+cos?4 =1
sec’4 = 1 +tan’4
cosec’4 = 1 +cot’A4
Formulae for AABC

a_ _ b __c
sinAd sinB sinC

a’> = b*+c*—2bccos A

I
A= 2bcsmA
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1 The curve y= 2x* +k+4 intersects the straight line y = (k+4)x at two distinct points. Find the
possible values of . [4]

2
T >
1 A 7
The diagram shows the graph of y = f(x), where f(x) is a cubic polynomial.
(a) Find f(x). [3]
(b) Write down the values of x such that f(x) < 0. [2]
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3 (a) Write down the amplitude of 2 cos% —1. [1]
(b) Write down the period of 2 cos% -1 [1]

(¢) On the axes below, sketch the graph of y = 2cos§ —1 for —m <x < 37 radians.
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4  The 7th and 10th terms of an arithmetic progression are 158 and 149 respectively.

(a) Find the common difference and the first term of the progression. [3]

(b) Find the least number of terms of the progression for their sum to be negative. (3]
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5
5  Find the coefficient of x” in the expansion of ( - i)()ch 2) [5]

X x/
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6 f(x) =x*+2x—3 for x >—1
(a) Given that the minimum value of x* +2x—3 occurs when x =—1, explain why f(x) has an inverse.

[1]

(b) On the axes below, sketch the graph of y = f(x) and the graph of y = f~'(x). Label each graph
and state the intercepts on the coordinate axes.

A
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7 Acurveh on =S
curve has equation y =—5——— for 3x :
(a) Find the equation of the normal to the curve at the point where x = 2. [6]
(b) Find the approximate change in y as x increases from v2 to v2 + &, where / is small. [1]
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8 (a) Find the number of ways in which 12 people can be put into 3 groups containing 3, 4 and 5 people
respectively. [3]

(b) 4-digit numbers are to be formed using four of the digits 2, 3, 7, 8 and 9. Each digit may be used
once only in any 4-digit number. Find how many 4-digit numbers can be formed if

(i) there are no restrictions, [1]
(ii) the number is even, [1]
(iii) the number is greater than 7000 and odd. [3]
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9 Acurve has equation y = (2x—1)v4x+3.
dy 4(Ax+B
(a) Show that ay = %4_3), where A and B are constants. [5]
(b) Hence write down the x-coordinate of the stationary point of the curve. [1]
(¢) Determine the nature of this stationary point. (2]
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10 The polynomial p(x) = 6x° +ax> +bx+2, where a and b are integers, has a factor of x—2.

(a) Giventhat p(1)=-2p(0), find the value of @ and of b. [4]

(b) Using your values of a and b,

(i) find the remainder when p(x) is divided by 2x—1, [2]

(ii) factorise p(x). [2]
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11 In this question all lengths are in centimetres and all angles are in radians.

A r r D
r
F E

The diagram shows the rectangle ADEF, where AF = DE = r. The points B and C lie on AD such that
AB = CD = r. The curve BC is an arc of the circle, centre O, radius » and has a length of 1.5r.

(a) Show that the perimeter of the shaded region is (7.5 +2sin0.75)r. [5]
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(b) Find the area of the shaded region, giving your answer in the form krz, where £ is a constant
correct to 2 decimal places. (4]
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12 (a)
—1
vms A
v
30
>
0 20 60 90 ts

The diagram shows the velocity—time graph of a particle P that travels 2775 m in 90s, reaching a
final velocity of V' ms™".

(i) Find the value of V. [3]

(ii) Write down the acceleration of P when ¢ = 40. [1]
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(b) The acceleration, ¢ ms %, of a particle Q travelling in a straight line, is given by a = 6cos2¢ at
time #s. When ¢ = 0 the particle is at point O and is travelling with a velocity of 10ms™".

(i) Find the velocity of Q at time . [3]

(ii) Find the displacement of O from O at time ¢. [3]
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