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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” 4=1
sec? A=1+tan” 4
cosec’A=1+cot’ 4
sin(A4+ B) =sin Acos B+ cos Asin B
cos( A4+ B)=cos Acos B¥sin Asin B
tan A+ tan B
1¥tan Atan B
sin2A =2sin Acos A
cos2A=cos’ A—sin®> A=2cos* A-1=1-2sin* 4
2tan 4
1—tan* 4

tan(A4+B) =

tan2A4 =

Formulae for AABC
a b c

sin 4 T sin B G sinC
a’> =b*+c* —2bccos 4

A =lbc sin 4
2
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1 The equation of a curve is y =3x” + kx and the equation of a line is y =-3x—k , where k is a

constant. Explain why there is only one value of k& for which the line is a tangent to the curve.

[4]
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2 Prove the following identities:
(a) cosec 2x = tan x+cot 2x [3]
() SMXTSMY _ o XV g XY 2]
sin x +sin y
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3 Given that sec 4=m where 270° < 4 <360°, express each of the following in terms of m.
(a) tan(180°—-24) [3]
(b) cos 4 [2]
2
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6

Express 3sinx++/3cosx in the form R sin(x+«a) where R > 0 and O<a < % Given that

2
0 < x <2r, find the smallest value of x for which (3 sin x+/3 cos x) —2 has a minimum value.

[6]
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[THIS PAGE IS INTENTIONALLY LEFT BLANK FOR QUESTION 4]
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X 0.5 1.0

1.5

20 R2s

3.0

y | 1.17 | 1.00

0.86

0.72 | 0.66

0.60

The table below shows the experimental values of two variables x and y.

It is known that x and y are related by the equation of the form y = Lb’ where a and b are
X+

. . 1 , ,
constants. A straight line graph of — against x is plotted to represent the above data.
o

i)

.y i ¢ - ® -l = -

10] i3 1 ) 3 tac
§

(i) Use the graph to estimate the value of a and b.

[5]

(i) By drawing another straight line on your graph, estimate the values of x and y that also

satisfy 2xy+5=4y.
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VoA

Ce

o

In the diagram above, the equation of a circle with centre C is x* +y* —20x—16y+139=0.

The circle passes through the points P and Q such that PQ is parallel to the y-axis and is to the
right of C. It is given that PQ = 6 units.

(i) By completing the squares, express the equation of the circle in standard form. State the
radius and coordinates of the centre of the circle. [2]
(ii)  Find the coordinates of P. [3]

(iii)  Give 2 reasons to explain why the line / with equation 4x+6y=21, is not the

perpendicular bisector of PC. Show your working fully to support your reasons. [4]
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[THIS PAGE IS INTENTIONALLY LEFT BLANK FOR QUESTION 6]
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7 (a)  Solve sin2x=sinx for 0<x<7. [4]
® @ Show that 2—tand = %1—) can be expressed as tan® @ —2tan’@+3=0.

(2]

(ii)  Hence solve the equation 2 —tan2x = Hoosede+1) for 0°<x<180°. [5]

2sin® 2x
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In the diagram, a garden is enclosed by a circle with equation (x—4)* + y* =25. Point P is the

8
centre of the circle. Points A(1, 4), B(8, 3) and D lie on the circumference of the garden such

that AD is the diameter.

¥
A

North

v

-

(x—4)*+y* =25 1|

(i) It is given that North is in the direction of the positive y-axis. Find the bearing of D from
A. [3]

BDEF is a 3-metre high vertical rectangular wall in the garden.
Find the largest angle of depression of 4 from the edge EF. Explain why this angle of
[3]

(if)

depression is the largest.

F
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The garden is being enlarged to include the area enclosed by a second circle that passes through

points B and D. The second circle has a radius of 545 m and its centre is on the other side of

the wall from P.

(ili)  Find the equation of the second circle. [6]
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