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Mathematical Formulae
1. ALGEBRA

Quadratic Equation

. 2 _
For the equation @*” +bx+c=0

_ —b+b*—4ac

2a

X

Binomial expansion

ﬂj n nn-1)... (n—r+1)

o oAm—r) !

where ? is a positive integer and (

2.  TRIGONOMETRY

Identities
sin® A+cos’ 4=1
sec’A=1+tan” 4
cosec’A=1+cot” 4
sin(4+ B) =sin Acos B £ cos Asin B
cos(A £ B) =cos Acos B []sin Asin B

tan 4 + tan B
1[]tan Atan B
sin2A4 =2sin Acos A
cos2A4=cos’ A—sin®* A=2cos’ A—1=1-2sin* 4
2tan 4
1—-tan> 4

tan(4+ B) =

tan2A4 =

Formulae for A ABC
a b c

sin4d sinB sinC



a* =b* +c¢* —2bc cos A

lbc sin A
A= 2
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1 Find the area of the quadrilateral with vertices at
D(2,-4)

A-2,1) B(3) C(6,-1)

2 Sketch the graph of ¥ =38i12¥—1 ¢, 0°<x<180°

and

[2]

[3]



2 .3
3 Solve (x=3)(x"+2x+3)=x"-2x-15 [4]
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Prove that €0s€c2x+cot2x =cotx

[4]



5

P(4,8) =16x g y=x+4

2
The equation of the tangent at point , on the parabola ¥

(i) Find the equation of the normal to the parabola at P. [3]

The normal to the parabola at P intersects the parabola again at point Q.

(ii) Find the coordinates of Q. [3]
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(a)  Solve (27)" =256 : [2]

(32'): (4233

(b) Simplify , giving your answer in the form 3 X2 ’ , where

and O are constants. [3]



. 5 4
sin4 =— cosB=——
7 A and B are angles in the same quadrant such that 13 and
Find the values of the following.
(i) cotB [2]
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8 Differentiate the following with respect to X .
-3
. 2x° —5x+7
@ ( ) [2]
2-x°
(i) x> +1

[3]
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9 Factorise 27X +125 and hence prove that 27x° +125=0
p

has only one real solution. [5]
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10 (i) Write 15¢080=8sin0 in the form K0S +a) , where R>0 and

0°<a<90° [4]

(i)  Hence state the least value of 15¢080 —=8sin0 and the corresponding

value of 0 , where 60" <6 <270" [4]
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(@)

13

Find, in exact form, the coordinates of the stationary points of the curve
y=—x"+12x-5

and determine the nature of the stationary points. [6]

[Turn over



14

(i) Find the equation of the normal to the curve at the point (O’ _5) . [2]
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.3 2
12 The function £ is defined by FO)=x"+ax” +bx =12 50 a1 real X . Given that

X+2 s a factor of of {(¥) , and when £(¥) s divided by X =3 the remainder is 30,

(@) find the value of ¢ and 0 . [4]
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f(x)

(i) Factorise completely. [3]



13

17

The height, h meters, of the waves during the high tide at a beach is given by

h=3+ Asin(kt + p)

where ! is the time in hours after 0800 and 4 , k and P are constants, where

O<p<m

At 0800, the height of the wave is 3m. At its peak, the height of the waves can reach
up to Sm.

(i)  Show that /1=3+2sin(kt) [5]
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(11) Explain why the height of the waves would never be 0 m. [1]

T
The period of the height of the waves is 4 .

(ii1))  Using your answer in part (i), find the value of k. [2]
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~The End~
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