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Degrees and Radians Common trigonometric ratios Areas
180 degrees = n radians I To find the area of a sector of a circle, we can
- — use the formula
egrees — Radians : xby— 6 ;
180 (S i
P s i 4 18 38
e.g. convert 720" to radians. HO X_" = (r,',"' 6 z
'rﬂ’a: To find the area of a segment of a circle, we can
) ' 45_, x ¥ | V2 use the formula
Radians — Degrees : x by % 4 2 2 A - A - A
¢ G seqatrt secler * tnaagle
Sn . g 0 o s 3 a
e.g. convert — radians to degrees ﬁx rg= =150 60 — 1(3 —_ = L 20 _ 4L 2.
S.‘ Y . p2 2 A zr 6 ar sinG
-_ = [
Common angles Arc Longth A = i’r (ﬂ smﬁ}

To find the arc length [ of a sector of a circle, we

m - - AIRATI N

l=r6 ¢
0 _ﬁ ﬁ' 0 4 F 4
20 60 2 r- radius of the circle r A
- 8 - sector angle in ]
45° ‘z 7 1200 %7 radians
r
60 AT 150" %«T
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Circular Measure

Plane Trigonometry

Trigonometric ratios: s
) CPP = hypsinb
cos0 = L. ‘JJ f i
© T by
r b =ccosB
5 a -
sin® = - = Spf d% =£:ﬂa¢,s§
hyt
a
tan® = - = 6 oA
S SQHEANTY,
Pythagoras theorem: Complementary angle relations:

2 2 2
¢ =a +b

sin(‘){)u— 8 ) =cosb
sin(37-6) =ces6  zii-b

Common Pythagorean triples: ._
-

| hyp | opp - ad) |

cos(900- 0 ) =sind
Ces (ﬁ‘&' -6) = srb

5 4 3
10 6 o 0 1

% tan (90 -e)=“me
13 12 5
17 15 8 c fan (3F-6) = ——
25 24 7 tané
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A
¢ b
B C
a
Sine Rule: Cosine Rule: .
2 2 2
sinA  sinB  sinC a =b"+c¢ —2bccosB
a b - c
2 2 2
b =a” + ¢ —2accos®
sinA sinB sinC 2 s s
or a b ¢ ¢ =a +b”"—2abcosB
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circular Measure

Circle Theorems and Properties

1. The angle in a semi-circle is a right angle.

2. The angle between a tangent and the radius at
the point where the tangent touches the circle
is a right angle.

3. Two tangents drawn from a point to a circle are
equal.

Pure Mathematics 1 (9709)

Example 1

X

B

In the diagram, AB is an arc of a circle, centre O and radius 6 cm, and angle AOB = %Jr radians. The
line AX is a tangent to the circle at A, and OBX is a straight line.

(i) Show that the exact length of AX is 6+/3 cm. [1]

Find, in terms of & and /3,
(ii) the area of the shaded region, (31

(iii) the perimeter of the shaded region. [4]

(}') A,f..a/.j = AAOAX - Asc::fsr EAS

'-‘-‘x(;{v“s -4 g x FUT
2 z X 3N

M ten 37 = AX
G
AX = EtansiT

-~ éV3

|
(@) P = arcAB+ AX + BX = 18Vz ~ (]

= § X '3"'73' +€6Js 4 (J(H- (ev@)* -~ c)
2T +6Y3 4 (Niaw-¢€) = a7 4 ¢/3 €

—Ans

-

It
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Circular Measure

Example 2

The diagram shows a circle C with centre € and radius 3 cm. The radii OF and OQ are extended 1o
§ and R respectively so that ORS is a sector of a circle with centre . Given that PS = 6 cm and that

the area of the shaded region is equal to the area of circle C,
(i) show that angle POQ = lﬂ radians,

(ii) find the perimeter of the shaded region. [2]

D Aduded = Aopuc (i P=616+36 148

= |2 +/26
Leg*s — L. 20 = a2t
X9 6 —Lx36 = 11 K3
2 z 2 )z #1zxdy
ys - =97
L6 (s 3:; :’_ = (2 t37
= "
=17 = L
é 56“ qf
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Example 3

+tan Fit =2

B

(35 = 3
tanZir
m—_— =

1'\

In the diagram, OADC is a sector of a circle with centre  and radius 3 cm. AB and CB are tangents
to the circle and angle ABC = i—x radians. Find, giving your answer in terms of 3 and &,
131

131

(i) the perimeter of the shaded region,
(ii) the area of the shaded region.

(0 F=BCIARtarc poc
— ZX 3 'f' B\K %,

1 DA =”~sz xX3x3/3
~ 2X2/3 +tq,
An —4x3x§
= V3 t+2l7 ’rl Z

T A4Vz - 2
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