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Mathematical Formulae

1. TRIGONOMETRY
Formulae for AABC

a b ¢
sinA sinB sinC

a’>=b%+ c? - 2bc cos A

= lab sinC
2



Given that cos A= —% and 0° < A< 180°, find, without using a calculator,

the value of

(i) sinA,

(i) tan(180°-A),
(iif) cos(A—190°).

The following equations

. a
(i) y—ﬁ—b\/?,
(i) y=2+ab”,

may be represented by a straight line in the form Y =mX +c.

a, b, mand c are constants and X and Y are each functions of x and/or y.

Copy the following table and insert in it an expression each for Y, X, m and c.

[1]
[2]
[2]

[4]

Y
_a b\/_
Y=g TP yv/x
y=2+ab”
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A%

30°
A 16 E

In the diagram, AABD and AACE are right-angled triangles. BCD and AED

are straight lines. Given that AB =12 cm, AC = 83 cm, AE = 16 cm and
ZADC =30°,

(@)
(b)
(©)

(@)

(b)

find the exact value of sin ZCED,
show that ACED is isosceles,

find the radius of the circle through A, B and D.

On different axes, sketch the graph of

(i) y=—%x3,

(i) y=ax",wherea>0andn=-2.

Write down a possible equation for this graph, where y-intercept = 2

and asymptote is y =1.

The variables x and y, where x >0 andy >1, are related in such a way that

when y? — x is plotted against y, a straight line graph is obtained.

Given that the line passes through the points (3, 5) and (1, 1),

(i)
(i)

express y in terms of x,

find the value of y when x=9.

[2]
[2]
[2]

[2]
[2]

[2]

[4]
[1]



A circle, with centre C, passes through the points P (-5, 0) and Q (7, —-12).
The point C lies on the line y =3x-13.

(i) Find the equation of the perpendicular bisector of PQ. [4]
(it) Find the coordinates of C. [2]
(iii) Find the equation of the circle. [2]

X

The diagram shows a circle ABCDE with centre O. XY is a tangent to the circle
at A and CDX is a straight line. Z/BAO =52°, Z/ADE =18°, ZBCD = 94° and
ZEDX =68°.

(a) Stating your reasons clearly, find

() ZAOE, [2]
(i) ZXAE. [2]
(b) (i)  Show that BA is parallel to CX. [2]
(i)  Hence, or otherwise, find ZAXD . [2]
(c) Is AODX a cyclic quadrilateral? Explain your answer clearly. [2]
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Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation

y:2x—5+§.
X

Some corresponding values of x and y are given in the table below.

X |025| 05 1 1.5 2 3 4 5 6
y 7.5 2 0 0 0.5 2 |375| 56 | 75

(a) Using a scale of 2 cm to represent 1 unit on each axis, draw a horizontal

x-axis for 0.25< x <6 and a vertical y-axis for —1<y <8.

On your axes, plot the points given in the table and join them with a

smooth curve.
(b) By drawing a tangent, find the gradient of the curve at (2, 0.5).

(c) Use your graph to find the solutions to the equation x — % + 3 =0.

2X

(d) Find the equation, in the form 7x* + Bx + C =0, which is satisfied
by the x-coordinates of the points where the line y =4 — g X intersects the
3

curve y =2Xx—-5+—.
X

(&) (i) Onthe same axes, draw the line y=3—-x for 0<x<3.

(if) State the value of ¢ such that 2x —5+ 3 =—X+C has exactly 1
X

solution for 0.25<x <6.

[3]

[2]

[2]

[2]

[1]

[1]



North

123 m

42°

A 120 m

Three markers, A, B and C, are placed on a horizontal field, where B is due

north of A. AC =120 m, BC =123 mand ZACB = 42°.

(a) Calculate
(i) AB, [2]
(if) the bearing of C from A. [3]

(b) A man standing at A is flying a drone. The drone, D, is 65 m vertically
above B. Calculate the angle of depression of an object at C from the
drone. [2]

(¢) The man starts to walk from A to C. Calculate his distance from B when
his angle of elevation of D is the greatest. [2]

(d) The marker at B is relocated along the path BC to a point E such that
AE = AB. Calculate the area of AAEC, giving your answer to 3 significant
figures. [3]
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10 Solutions to this question by accurate drawing will not be accepted.

The diagram below shows part of the curve y = (x —2)(x +4) with its

minimum point at T. The curve cuts the x-axis at R and S and intersects
the line y =-x+10 at P and Q.

(i) Find the coordinates of S, R and T. [3]
(if) Find the coordinates of P and Q. [4]
(iii) Find the area of quadrilateral PQRS. [2]
The point X is such that STRX is a kite and X lies on the line PQ.

(iv) Find the coordinates of X. [2]

area of ARQX

(v) Find the value of . [2]
area of ARXP
y
A
y =(x=2)(x+4)
P
X
y=-x+10
Q
S 0 R X
T
Bonus Question
11 A region A is bounded by the lines x =45, y=45, y=2x+10 and
y =2x—10. The largest circle with centre at (0, 0) that can be fitted into
region A has an area of kz square units. Find the value of k. [3]

End of paper
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