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Mathematical Formulae

1. ALGEBRA
Quadpratic Equation

For the equation ax* +bx+c¢ = 0,

_ —b+ Vb’ —4ac

2a

X

Binomial Theorem

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

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—i—l) - %n{Za—i—(n— d}

Geometric series u, = ar"”!
_a(l=r")
S,=—1=— #1

S.=1= (rl<D

(e8]

2. TRIGONOMETRY

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

a_ _ b __c¢
sin4d sinB sinC

a’ = b*+c*—2bccos A

_ 1,
A= 2bcsmA
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T Y Y '
—4 0 o5 2 x

The diagram shows the graph of y =|f(x)|, where f(x) is a cubic polynomial. Find the two possible
expressions for f(x) in terms of linear factors with integer coefficients. [3]
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2 (a) Giventhat 256" x1672 =8*"¥  show that y = 3x.

4

(b) Hence find the exact solutions of the following simultaneous equations.

256" x 1672 = gV

x*+3y? =56
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The diagram shows part of the graph of f(x) = acosbx+c¢, where a, b and ¢ are constants. Given that
f(x) has a period of 960°, find the values of a, b and c. [4]
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2a+1
4  Given that f 8 dx=1In16, find the exact value of the constant a. [5]
0

dx+3
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5 (a) In the expansion of (1 +kx)15, where k is a constant, the coefficient of x* is —29120. Find the
value of . (2]
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12
(b) Find the term independent of y in the expansion of <8y2 - i) . [2]
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The polynomial p is such that p(x) = ax® +11x* +bx+e,
It is given that p’(0) = 12.

It is also given that x+ 3 is a factor of p.

When p is divided by x— 1 the remainder is 16.

Find the values of a, b and c.
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When e” is plotted against X, a straight line passing through the points (—2.56,4.38) and (6.54,9.84)
is obtained.
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(a) Find y in terms of x. [5]
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(b) Find the values of x for which y can exist. [3]
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8 Giventhat f”(x)= (3x+5)7%, f'(1)=6, and f(1)=20, findan expression for f(x).
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—3x+2
9  The equation of a curve is y = o)
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where x <—1.

—3x+2

= eiz(Ax +B) where 4 and B are integers to be found. [5]

ly
a) Show that —
(@) Showthat (x+1)
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(b) Hence show that there is only one stationary point on the curve and find its exact coordinates. [3]
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10 (a) The 3rd and 8th terms of a geometric progression are 6 and 1458 respectively. Find the common
ratio and the first term of this progression. [4]

(b) The first 3 terms of a second geometric progression are cos®, 2cos’0, 4cos’6, where
—90° < 6 < 90°. Find the values of 6 for which this geometric progression has a sum to infinity.

[4]
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y=4+2sin3x
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18

The diagram shows part of the curve y =4+2sin3x and the straight line 4B. The points 4 and B lie

on the curve. The x-coordinate of 4 1s % and the x-coordinate of B is % . Find the area of the shaded

region, giving your answer in exact form. [9]
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Continuation of working space for Question 11.

13
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12 (a) Solve the equation 2cosec’6—5 = 5cotd for —180° < 6 < 180°.
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(b) Solve the equation 3sin(2¢+1.5)=2 for 0 < ¢ <5, where ¢ is in radians.
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