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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax® + bx + ¢ =0,

_—b+Vb’—4ac

* 2a

Binomial Theorem

n
1

n
2

n

(a+b)"=da"+| |d" b+ a”*2b2+...+ra”*’b’+...+b"

. .. . n n!
where 7 is a positive integer and | | = ——+—
rl (n—nr)r!

Arithmetic series u =at (n—1)d

S = %n(a +1)= %n{Za +(n— 1)d}

Geometric series u,=ar
a(l ="
S = (1_” (r#1)
S, =1 (rl<1)
2. TRIGONOMETRY
Identities
sin”4 + cos’ A =1
sec’4=1+tan’4
cosec’A =1+ cot’4
Formulae for AABC

a _ b __c¢
sind sinB sinC

a*=b>+c*—2bc cosA

1,
A—2 bc sinA4
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1  The diagram shows the graph of a cubic curve y = f(x).

A
y=1x)
5
] 0 5 £
(a) Find an expression for f(x). [2]
(b) Solve f(x) < 0. 2]
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2 (a) Write down the period of 2 cos

(b) On the axes below, sketch the graph of y =2cos

4

X1,

3

A

%—1 for —360° < x < 360°.

—360°

—180°

180°

360°
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3 Theradius, 7cm, of a circle is increasing at the rate of Scms™!. Find, in terms of 7, the rate at which the
area of the circle is increasing when r» = 3. [4]
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4 DO NOT USE A CALCULATOR IN THIS QUESTION.

Find the positive solution of the equation (5 +4\/7)x2 + (4 - 2\/7>x— 1 =0, giving your answer in

the form a+ b7, where a and b are fractions in their simplest form. [5]
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. ' In(3x>—1) , '
5 Find the equation of the tangent to the curve y = —1 & the point where x = 1. Give your
answer in the form y = mx +c, where m and c are constants correct to 3 decimal places. [6]
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6 Theline y=5x+6 meetsthecurve xy =8 atthe points 4 and B.

(a) Find the coordinates of 4 and of B. [3]

(b) Find the coordinates of the point where the perpendicular bisector of the line 4B meets the
line y = x. [5]
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The diagram shows an isosceles triangle OA4B such that 04 = OB and angle 4OB = 0 radians. The
points C and D lie on OA and OB respectively. CD is an arc of length 9.6 cm of the circle, centre O,
radius 12 cm. The arc CD touches the line 4B at the point M.

(a) Find the value of 6. [1]
(b) Find the total area of the shaded regions. [4]
(¢) Find the total perimeter of the shaded regions. [3]
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3 3 . 12x
8 (a) Show that %3 + 5,53 can be written as 29 [2]

12x
4x*> -9

(b) Hence find f dx, giving your answer as a single logarithm and an arbitrary constant. [3]
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(¢) Given that fz 1 122x 5 dx = In5+/5, where a > 2, find the exact value of a. [4]
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9 (a) An arithmetic progression has a second term of —14 and a sum to 21 terms of 84. Find the first
term and the 21st term of this progression. [5]
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(b) A geometric progression has a second term of 27p2 and a fifth term of p5 . The common ratio, 7, is
such that 0 < » < 1.

(i) Find 7 in terms of p. [2]
(ii) Hence find, in terms of p, the sum to infinity of the progression. (3]
(iii) Given that the sum to infinity is 81, find the value of p. [2]
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. 1 . 1 _ 2
10 (a) (i) Show that socO—1 secOrl- 2cot . [3]
(ii) Hence solve I I =6 for —90° < x < 90°. [5]

sec2x—1 sec2x+1
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(b) Solve cosec <y+ %) =2 for 0 < y < 27 radians, giving your answers in terms of 7. (4]

Question 11 is printed on the next page.
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42
11 A curve is such that EJ; = 5cos2x. This curve has a gradient of % at the point (— %, %) Find the

equation of this curve. [8]
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