FORMULAE/REVISION HINTS FOR SECTION E

GEOMETRY AND TRIGONOMETRY

Theorem of Pythagoras: b2z =a2+c?
A
&
C
B = c
Figure FE1
sinC = ¢ cosC = a tanC:E secC = 9 cosec C = E
b b a a c

cotC=

oo

Trigonometric ratios for angles of any magnitude

90°

Sine (and cosecant) All positive
positive

180° 0° or 360°

Tangent (and cotangent) | Cosine (and secant)
positive positive

270°

Figure FE2

For a general sinusoidal function y = A sin(wt * «), then

A =amplitude @ =angular velocity = 2f rad/s

2z = periodic time T seconds Zﬂ = frequency, f hertz
w

a = angle of lead or lag (compared with y = A sin wt)
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180° =z rad lrad = 180

Cartesian and polar coordinates

If coordinate (x, y) = (r, &) then r= w/xz +y2 and #=tan 1Y
X

If coordinate (r, &) = (x,y) then x=rcos d and y=rsin ¢

Triangle formulae
With reference to Figure FE3:

a b c

Sine rule . = — = —
sinA sinB sinC

Cosinerule a2 =b2+c2 —2hccos A

Area of any triangle (i) % x base x perpendicular height

(i) %absinc or %acsinB or 1bcsinA

(iii) J[s(s—a)(s—b)(s—c)] wheres= a+b+c
A
c b
B . c
Figure FE3
Identities
sec 0= —1  cosec 0= i ot = 1 tan g= SN
cosé sin@ tan @ cos 6
cos2@+sin2g=1 1+tan26=sec2 6 cot2 O+ 1 = cosec? @
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Compound angle formulae
sin(A+B)=sin AcosB+cosAsinB
cos(A+B)=cosAcosB F sinAsinB

tan Attan B

tan(A+B) = —————
1¥tan Atan B

If R sin(wt + @) = a sin wt + b cos wt,

then a=Rcosa, b=Rsina, R=,/(a2+b?) and a:tanflg
a

Double angles  sin 2A =2sin Acos A
cos 2A =cos?2A —sin2A = 2cos2A—-1 = 1—-2sin2A

2tan A

tan2A= ——
1-tanZ A

Products of sines and cosines into sums or differences
) 1_. )
sinAcosB = 5 [sin(A + B) + sin(A — B)]
) 1 . ]
cosAsinB = > [sin(A + B) —sin(A — B)]
1
cosAcosB = > [cos(A + B) + cos(A — B)]

sinAsinB = % [cos(A + B) — cos(A — B)]

Sums or differences of sines and cosines into products

2 (_yj (_y]
2 2

2 cos [uj sin (ﬂ]
2 2
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COSX+CoSy = Zcos(Tyj s(
XY
2

COS X — COS Y :—Zsin( J ( _

J
)

N ‘ N
<
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