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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

_ -b+~b? - 4ac

2a

X

Binomial Theorem

n

(@+by'=a"+|||a" " b+ Za”‘2b2+...+

n n!

where 7 1s a positive integer and =
P & P )i

2. TRIGONOMETRY

Identities
sin2A4+cos?A4=1
sec2A=1+tan’ 4
cosec A=1+cot? 4
Formulae for AABC

a b ¢
sind  sinB sinC

a?=b*+c?—2bccos A

_ 1 .
A—z bc sin A
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1 If z=2++3 find the integers a and b such that az’ +bz=1+3. [5]
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. x5 + 6370
2 Solve the equation ~—r——% = 5
q 05 4 5,05 [5]
3 Solve the inequality [3x—1|> 3 +x. [3]
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4  Solve the simultaneous equations
log, (x +4) =2log,y,

log, (7y —x) = 4.
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5 Naomi is going on holiday and intends to read 4 books during her time away. She selects these books
from 5 mystery, 3 crime and 2 romance books. Find the number of ways in which she can make her
selection in each of the following cases.

(i) There are no restrictions. [1]
(ii) She selects at least 2 mystery books. (3]
(iii) She selects at least 1 book of each type. (3]
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6  The volume of a closed cylinder of base radius x cm and height / cm is 500 cm?.

(i) Express /4 in terms of x. [1]

(ii) Show that the total surface area of the cylinder is given by 4 = 2zx” + @ cm?.

(iii) Given that x can vary, find the stationary value of 4 and show that this value is a minimum.  [5]
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7  The gradient of the normal to a curve at the point with coordinates (x, y) is given by 3"
(i) Find the equation of the curve, given that the curve passes through the point (1, —10). [5]

(ii) Find, in the form y = mx + ¢, the equation of the tangent to the curve at the point where
x=4. [4]
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8 Th trix A i (2 1>
ematrix Ais |, ).
(i) Find (2A)7". [3]
(ii) Hence solve the simultaneous equations
2y+4x+5=0,
6y +8x+9=0.
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9 () Find-(xlnx). [2]

(ii) Hence find flnx dx. 2]
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2k
(iii) Hence, given that £ > 0, show that J;{ Inx dx = k(Indk—1). [4]
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10 (i) Without using a calculator, solve the equation 6c> =72 +1=0. [5]
It is given that y = tanx + 6sin.x.
d
(i) Find ay. 2]
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dy 3 2
(iii) If P 7 show that 6cos’x —7cos"x+1 = 0. [2]
. . dy :
(iv) Hence solve the equation e 7 for 0 < x < r radians. [2]
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11

v A

=Y

@) A
y=4+3x—x°

The diagram shows the curve y=4+3x—x” intersecting the positive x-axis at the point 4. The
line y=mx+8 isatangent to the curve at the point B. Find

(i) the coordinates of A4, [2]

(ii) the value of m, [3]
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(iii) the coordinates of B, [2]

(iv) the area of the shaded region, showing all your working. [5]
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