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Mathematical Formulae

1. ALGEBRA

Quadratic Equation
For the equation ax® +bx+c=0

_ —b++/b*—4ac

2a

X

2. TRIGONOMETRY

Identities
sin? A+cos* A=1
sec’ A=1+tan’ A

cosec’ A=1+cot’* A

Formulae for AABC

a b ¢
sinA sinB sinC

a’ =b*+c’—2bccos A

A :labsinC
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Answer 4 out of 7 questions

(i) By considering (x*+2y? )2 , factorise x* +4y* completely.

(ii) Hence, determine all distinct prime factors of 5° + 2°.

(i) State the range of values of cosx for —360° < x <360°.

(i) Hence or otherwise, solve the equation 1—tan® x =sec® x for
—360° < x<360°.

Simplify x/ﬂ(\/8+4\/§+\/8—4\/§).

The parabola y = —x* +1 is transformed into 3y = —%(x +1)° +1 under

three successive transformations.

(i) Describe the transformations in order.

(ii) Given that the area enclosed by the parabola y = —x*+1 and the

X-axis is % square units. By considering (i), calculate the area

enclosed by 3y = —%(x+1)2 +1 and the x-axis. Explain your

working clearly.

A point P moves along the parabola y* —4x—2y+5=0 so that its
x-coordinate is always equal to its distance from a fixed point Q.
Find the coordinates of point Q.

(i) Find the range of values of x satisfying X >-1.

(x+1)(x-2)

—X

(e +1)(1-2¢7)

(if) Hence or otherwise, solve the inequality >-1,

leaving you answer in the exact form.
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(a) By using a suitable substitution, solve the equation

2x+4 3% /x—2 _ 9 [5]
X—2 2X+4

(b) Prove the identity Sin X+ COS X N SIN X + COS X _ _1 N 1 . [5]
tan x cot x sin X COS X

A quartic polynomial P(x)=x*+ax®+bx*+cx+d leaves a remainder of
3x—4 when divided by x> —x—2 and a remainder of x—4 when divided by
X*+X—2.

(i)  Prove that P(x)—x*—2x+6 has both factors x> —x—2 and x*+x—2. [6]

(i)  Hence or otherwise, find P(x) . Explain your working clearly. [4]
(@) Given that 45° =75 =15°, find the value of E+% . [4]
a

X+1

(b) Two functions f and g are defined by: f:x+>2x*~1and g: x> 3

(1) Show that functions f and g are inverse functions. [2]
(ii) Hence, solve the equation fgfg........ fafg(x) =97 (x). [4]
|

2017 terms of "fg"

(i) Inthe Cartesian plane, a circle passes through the origin O, point X (—1,1)

and point Y (7,7). Find the equation of the circle. [5]

(i)  Calculate the greatest distance between (2, 6) and a point on the

circumference of the circle. Leave your answer in exact form. [2]

(iii) Two tangent lines are drawn from point Z (—2,—-8) to the circle. Find the

size of the acute angle formed by the two tangents drawn. [3]
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