Trigonometry Revision

Trigonometry

The trigonometry portion of our course can be

divided into six sections:

*  the basic definitions of angles and angle
measure, trig ratios and trig functions for
all angles,
constructing and interpreting trig graphs,
using practical trigonometry, e.g. sine
rule, cosine rule, area of a sector,
Pythagoras’ theorem, to solve triangles,
especially in 3D,

*  proving the trig identities specified on
the syllabus,

*  using the 24 trig identities on the course
to prove unseen identities and evaluate
expressions,

*  solving simple trig equations, being able to
write down expressions for all solutions.

It should also be remembered that ideas and
results from synthetic geometry are often
required when answering questions on
trigonometry.

In preparation for the trig questions, it is
important to become familiar with all the
formulae on pages 9 to 16 in the ‘Formulae and
Tables’. This is not to suggest that you should
learn the formulae and special values, but at
least you should be familiar with what is where.
You should also learn to recognise expansions,
e.g. should you meet

2sin Acos A
you should be able to look up that this is
sin2A.

Being realistic, it is likely that the one 25 mark
question on trig will probably deal with the
more abstract areas of trig, e.g. trig graphs,
proving trig identities. The more practical
aspects will probably appear as major parts of
one or two of the long questions in Section B.

This year, the trigonometric graphs element of
the course has been expanded. This may mean
that a question on trig graphs is more likely to
appear this year.
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2. Tl:ig graphs
e.g. A trigonometric function is given by
f(x)=a+bcoscx,

where a, b, ce R and x is in degrees.
The range of the graph y = f(x) is
[-10,50] and its period is 72°.

If <0, find the values of the constants a,

b and c.
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3. Right-angled triangles
e.g. A vertical tower and a vertical
column are situated on horizontal
ground.

Az 4 X

__<30° X

S(Im -='5°' N l
1 60° J

From the foot of the tower, the angle
of elevation of the top of the column is
60° ; from the top of the tower, which
is 50 m high, the angle of elevation is
30°. Find the height of the column.

Sine. Rule
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4. Solving triangles Find
e.g. In the diagram, [AB] and [DC] are @) | AC

two parallel roads, where | AB | =800 m

, correct to the nearest metre, CX =?)

and | DC| =500 m . By measurement, it £ (o0 CoSing. 2wl

is determined that | £ ABC|=75° and -

that | BC|=600m . X A=l et -Qbc cas A
goo 2

D 500 m C

X*= (bo0) % (goo)* ~2 (602 )(®o0) cos 3™
X*= 351532 D x=%UF m

(ii) | Z BAC |, in degrees to two decimal
places, (()( = ?)
Sine.  2ule SnhA = Sink
A 800m B ) a lo
SV\D< = Sn‘«?S"
&Loo [{%=
D ot = Sin'[éeo Sin -'rs~) = 4/.95°
V_S0 ¢ %7
A — T (iii) | AD|, correct to the nearest metre. ( a 5?)
i
A CcoSing. Lule ol=\[(so o) + (8 63) - 2(500)BE6H)cos ‘cl-ﬂﬂ
A'=b%4 ¢ = 2be cosh H
®59F m
5. 3D problems Calculate

e.g. [PQ] is a vertical mast and P, R, S ) | PR
are points on horizontal ground.
|£PRS|=43°, | ZPSR|=50°,

, correct to one decimal place, (x—.-.?)

@ 180-(@+43)  Sine Ruls
=81

| £PRQ|=37° and | RS |=150m. X =[SO
L s Sin%°  sing?°
so°
¢ X = (S0 & [IS:] m

Sin33F
(ii) | PQ |, correct to one decimal place, (h = 7)
8]

3
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Plan: find sides aadl. use
the F\Cfstiuﬂu!&
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a= b* ¥t - 2be cos A
D A= Cos™ (ﬂ.z'l" -r.)
—2dboc

(iii) |ARQS |, correct to the nearest (677)

degree. ©
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[28¢s] = cus"(as:s-‘s)"— 156) = (144
— 2.(\So)(19%-1)

=~ 63°

6. Arcs and sectors
e.g. a sector of a circle of radius length
6cm has central angle 150°, express in
terms of 7 the area of the sector

A

2
boede = TR
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260°

= 5 1 (36)
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7.

Trig proofs

e.g. In a triangle, the sides a, b and ¢
are opposite the angles A, B and C
respectively. Prove that

a’>=b*+c*—2bccosA .

Pllon cosine Aule

CAH

PUH’\ «oow.qs

OEXOKAO),

CosA = 9 > U=1¢Cof/} ©)
b
/02 = XL%\#L @

a%= X* + (c-y)*
at= Xt +ct—Zcy+y*

Atz x* J(% re* —.‘Lo? ®

D A =T+ - 2be cos A

Trig identities
e.g. Write tan2A in terms of tan A.
Hence, or otherwise, find tan A, where

A is an acute angle, if tan2A = % Do

not use a calculator.

Double angle formulae
c0s24 = cos? A—sin* 4 In L
sin24 =2sin Acos 4 Tab(z.s

2tan A
1-tan’ 4

tan24 =

Lk Eoah=E

le, A =9
10\.&*/‘044\6

A is acu):z_
S Ais In
Where hw\A

% Cawk f...l-H.u-
WitHowtr ‘a celetotor

tan 24 = 2ZtanA

|- tan?A

fom 24> % tamA=?

3 = &mﬁ

% -taq*A
3 = 2t
4 l—e™

2(-¢v) =4 (2¢)
3- 3T = %€
Be*+96 -T=0

(3¢ -1 )t +3)=0

2 3-1=0
3= |
€= r/3 £=-3
= CamA= 5 oe toa A=-3x

Reyeck
D A= ' (B)”
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9.

Trig equations
e.g. Find the general solution of the
equation

V3

sin2x=———
and use it to find all the solutions for
0°< x<720°.
Sin &
PN

2T ey

[44D° = 4 (3607)
= Up b 4 pesolihons
to  bLe consijdesad] .

Qi X = 6/3.

Sindx = -§3
A

bk 2x =06 = x=0/2
2028 £320° 3 076 < 1440

Stn O = -_\5:‘3 > 0= Sin_'(-%)

beboerin O°and 20"
3 @ =2%"°
oz B = 300°
240 3o00°
&l = 240’ . &1,=200°

Q3 = 240+360= 600’ |, Qy=300+360= {0
Qs = (OO +360= 60" , Qr =£601360=1020°
8= T6o0+360= 1320° , Q¢ =102013%0=\330
Vs _of X wvp & 20°

X, = 240/2 = |20°
Xz = boo/2. = 300
Xs =qt0/2 =430

7 K'L b ?w/" * LTO.
, X4 =660/2 =330°
, X5 = 020/2= 510°

Xo = 1320/2 =660° 7 % = 1380/2=£90°




