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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ =0,

_ —b+Vb%— dac

X
2a
Binomial Theorem
n n n
n_— n n—1 n-2 1.2 n—r pr n
(a+b) =d"+||a b+ 5 a b+...+ra b +...+b",
. o n n!
where n is a positive integer and =
rf (n—r)r!

2. TRIGONOMETRY

Identities
sinfA4+cos?A4=1
sec?A=1+tan* 4
cosec? A=1+cot? 4
Formulae for AABC

a b ¢
sind sinB sinC

a’=b*+c* —2bc cos A

AZ%bc sin A
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1 (i) On the Venn diagram below, draw sets X and Y such that n(XNnY)=0.

€

[1]

(ii) On the Venn diagram below, draw sets 4, B and C such that C C (4 U B)'.

€

[2]
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2 The graph of y =asin(bx)+c has an amplitude of 4, a period of % and passes through the point
[%, 2]. Find the value of each of the constants @, b and c. [4]

© UCLES 2017 0606/12/0/N/17



2)3
3 (i) Find, in ascending powers of x, the first 3 terms in the expansion of [2 - XZ] . [3]
x? ’ 1 3 ’
(ii) Hence find the term independent of x in the expansion of [2 — Z] [— — —2] . (3]
X x
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~ In(3x*+2)

d
4 Giventhat y = T 2r1 find the value of —=
X

I when x = 2, giving your answer as a + b1n 14, where

a and b are fractions in their simplest form. [6]
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5  When lgy is plotted against x, a straight line is obtained which passes through the points (0.6, 0.3) and
(1.1, 0.2).

(i) Find Igy in terms of x. [4]

(ii) Find y in terms of x, giving your answer in the form y = 4(10”), where 4 and b are constants.

[3]
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6  Functions fand g are defined, for x > 0, by

f(x) = Inx,
g(x) = 2x* + 3.
(i) Write down the range of f. [1]
(ii) Write down the range of g. [1]
(iii) Find the exact value of f'g(4). [2]
(iv) Find g~'(x) and state its domain. [3]
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7 A polynomial p(x) is ax® + 8x> + bx + 5, where a and b are integers. It is given that 2x—1 is a
factor of p(x) and that a remainder of 25 is obtained when p(x) is divided by x + 2.

(i) Find the value of a and of b. [5]

(ii) Using your values of a and b, find the exact solutions of p(x) = 5. [2]
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The diagram shows a river which is 120 m wide and is flowing at 4ms~!. Points 4 and B are on opposite
sides of the river such that B is 50 m downstream from 4. A man needs to cross the river from 4 to B in
a boat which can travel at 5ms™! in still water.

(i) Show that the man must point his boat upstream at an angle of approximately 65° to the bank.

[4]
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(ii) Find the time the man takes to cross the river from 4 to B. [6]
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The diagram shows the displacement-time graph of a particle P which moves in a straight line
such that, s after leaving a fixed point O, its displacement from O is xm. On the axes below, draw
the velocity-time graph of P.

e
6
4
2
0 10 20 30 Tis

[3]
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(b) A particle O moves in a straight line such that its velocity, v ms™!, ¢s after passing through a fixed

point O, is given by v = 3¢ + 3t fort= 0.

2 2
(i) Find the velocity of O when #=0. [1]
(ii) Find the value of # when the acceleration of Q is zero. [3]
(iii) Find the distance of Q from O when ¢ = 0.5. [4]
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10

A S5cm C

The diagram shows an isosceles triangle ABC, where AB = AC = 5cm. The arc BEC is part of the
circle centre 4 and has length 6.2cm. The point D is the midpoint of the line BC. The arc BFC is a
semi-circle centre D.

(i) Show that angle BAC is 1.24 radians. [1]
(ii) Find the perimeter of the shaded region. [3]
(iii) Find the area of the shaded region. [4]
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11 (a) Solve 2cot(¢ +35°) =35 for 0° < ¢ < 360°. [4]

Question 11(b) is printed on the next page.

© UCLES 2017 0606/12/0/N/17 [Turn over



16

secd

(b) (l) Show that m

=sind. [3]

.. sec 30 _ V3 _
(ii) Hence solve o030+ @n3d -2 for

1=

T .. .
<0< 5> glving your answers in terms of 7.

[4]
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