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Exact Values

You need to know the exact value of sin, cos and tan of five different angles.

You can either memorize the tables or know how to calculate them.

Sin, cos and tan of 0° and 90°

This comes from the graphs of each function

1

0 90 180 70 560
— !
sin0° =0 sin90° =1

4

0 90 180 70 360
_-1 1 1
cos0° =1 cos 90° = 0



|

undefined

tan0° = 0 tan 90°

Sin, cos and tan of 45°

This comes from a 1, 1,V2 triangle

sin45° = — =

T | o
Sk

A
1 cos 45° = = =
H

Nl =

tan 45° = 2=1=1
450 A 1




Sin, cos and tan of 30° and 60°

This comes from a 1, 2, /3 triangle. This starts off as a 2, 2, 2 equilateral triangle.

o
o
~|%

= —= sin60° = — =
H H

— A% cos 60° = 2=1
H 2 H
_o_1 o _ 0 _ V3 _
=1 5 tan 60 —A—l—\/§
This table shows every exact value you need to know.
0° 30° 45° 60° 920°
1 1 \3
0 - — — 1
2 V2 2
V3 1 1
1 == — - 0
2 V2 2
0 ! 1 V3 Undefined
— ndefine
V3
Examples
T-01 Calculate the exact value of
(a) sin45° (b) cos300° (c) sin(-135)° (d) tan %”
= _L = cos éD - s:n ’115. - _ tM 'I__T
\B = 2 s 45 *
2 = -

]



T-02 Find, in its simplest form, the exact value of

(@) 2 sin300° cos150° (b) sin210° + cos210°

: 9 g(-s{,.(,o)x (-—(9‘)30) (—SM'SO) T (""5 30)
- - -0 B
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T-03 Solve /3 tanx = 1 using exact values and giving your answer in radians.
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Solving Trigonometric Linear Equations

Solving in degrees

We must know how to solve trig equations in degrees for angles beyond 360°. Plus we must

know exact values.

We also need to know how to solve equations with compound angles. A compound angle

equation may look like this

3sin(x + 45)° = 2

4tan2x°® = 3

We no longer have x° but the angle is a function of x°

Examples

T-04 Solve these equations for x.

(@) Atanx® — 3 =0, 0°<x <720°

bt x -3 2 2
bam x = 3

!,‘.
b (2)
= 364"

L{i’
Jlo
T-05 Solve these equations for x.

(@) 4tan2x° — 1 = 0, 0° < x < 360°

l{—-l-m'l;L—I:D
fom 2w = 1
4
(1) 1T 1016374, 55

x = 'IJ"I'TJI’B'JJ?-"?']

Iy
«TJC

Solving in radians

x =369 206939695749

(b) 2sinx® + 1= 0, 0°<x < 270°

Qq;n A | = o
Jmx = 7L
.._|—|
§an (1-) = 1lo 3B
= 30

S| A
T C,

(b) 2sin(x + 60)° = 1, 0° < x < 360°

2 Swa ()l 4 Lo) = 1
5\'.\ ( A+ (,o) = J?._ @:;'Nsom‘?;ﬂs_zu_mam

J{+[,o = 301 lS-DJ ?)qo

p >@} ’:[OJ 330

We have to be able to solve trig equations in radians as well as degrees. Remember to multiply by 7

and divide by 180.

We also need to know how to solve equations from a graph or a modelled situation.



Examples

T-06 Solve these equations for x in radians.

(@) 2tan2x — 1 =0, 0<x<2m (b) 2sin3x + 1=0, 0<x<2m
) Len2yn 1 = 0 W) 252e e | = 0
o 22 = 1 S 3z < -3
N . - R L T 1
tm‘:(.i_.) 2« = 17 J?.o'loJ 3%'1)'567" v I('li\ U = Tr ?’-6_‘ 5 676
o - 0 0 2 ’ T 37T ﬂ' rlrwrwgﬂr
= 27 =135 10357, 11367 133 h _g "s' % s Ry
r= 023, 1wl 338, kAT s A
—E_{i JT’ Cv
J1C
T-07 The diagram shows the graph of a cosine ™ A B
function. 4
(@)  State the equation of the function ’
(b)  The straight line y = 3 cuts the graph . - — — —
at A and B. State the coordinates of
A and B.

(@) Y= 3cos Lx + |

[b) Beos L + | = 3
Tos L = L
s 1x = ?-_;
-2
“ (3) 2o = 4%°,322°, Gos®, 682"
e x = 20°, 1617, 204, 3¢

%‘—2‘{ R\A(m,a) 8 (le1)s)




Modelling real life context

Example

T-08  The depth of water, ) metres, in a harbour is given by the formula
D=3+175sin30h"

where & 1s the number of hours after midnight.

(a) Calculate the depth of water at 5 am.

(b) Calculate the first six times after midnight Monday that the water will be at 3.6m

@) D= 3+ 11550 30k (b) 3+ [0G w304 = b6

- - 0.6
= 34+ 175 5 Box5) 115 s 30 = 0

- - 0.6
=% + 1Y% Sw-(\s'()) S;\A-‘("B\ Cirm 10w ._1,_‘.1_5_

_ \ s
T3 4 l.'ls(o.‘a' 20\ = 1o,IL0J38°,§?°,7‘*°,'33°

= ')_‘-p
* 3.%715 v 4 - g0 ”,o}f‘élujioﬂo
1" i{i b )3 ' % '3 ' %’ 30
r) e Time = G040 mov | 05720 Mow

121 ho mow | 17720 maw,
00=£I-UTUE ) 05: 0 TVE




Addition Formulae

We looked at compound angles previously and will be working with these angles using the
addition formulae.

There are four addition formulae:
sin (A + B) = sinAcosB + cosAsinB
sin (A — B) = sinAcosB — cosAsinB
cos(A + B) = cosAcosB — sinAsinB
cos(A — B) = cosAcosB + sinAsinB

These are given in an assessment and look like:

cosAsinB
SinAsinB

sin (A
cos(A

B) = sinAcosB

t
+ B) = cosAcosB

T
F

We need to know how to expand from sin(A + B) and also recognise the expansion and be able
to convert back. This is covered later when we look at the wave function.

Examples

T-09 Rewrite these expressions in terms of a single angle.
() sin35°c0s25° — c0s35°sin25°
(b) cosg cos % — sin g sin%

(a) Som(37-25) () os (5+T)

T Sw l0 = (0§ {_11—1:)



T-10 Find the exact value of

() sin20°cos10° + cos20°sin10°

s s . Vi . Vi
(b)  cos—- cos — + sin - sin—
3 12 3 12

() cos15°

(d) sinZ

(&) S 20cos 10 + Lo 20 Sin D

= S (20+10)
= Swm %2
= 1
i
T Tem L
U)) (0% -%_foﬁ Y + §m 3 9 1
A

237

T-11 Expand and simplify cos(x + 60)°

(o5 (x + 60)

Cos x Cos bo — S L sm EO

L1}

l. — \-|3 o

©

(os |5’
= m(h?—&o)
= (05 bSC0s 30 + ¢ US Sua 30
= L, B Ll
ﬁ_k ; \ﬁ.( 2
= 3 1
2
= ‘r}.—’cl
i



T-12 Show that sinQPS =§

12 <

Sin Q05 = S (46 ) _
Swn ok (o5 B + (05X son P
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T-13

The diagram shows two right-angled triangles with sides and angles as given.

o

7A

1

Calculate the value of cos(p + q)

o a2
SI“P:‘EZ\T_E ‘)wq(-‘%zts'
JT
o ;&:-’_ LoS -~ A==
(o5 P W \E— o‘L k¥ 3
s +e,)
= Lospcosq’— Sw-?g';’“\,
= _'..)(\.E’:_. -'?:_}"];
g 3 T 3
= s _ b
3ls 35
= J"‘*



Double Angle Formulae

We looked at compound angles previously and will be working with these angles using the
double angle formulae.

There are four double angle formulae:

sin 2A = 2sinAcosA

cos 24 = cos*A — sin’A
cos 24 = 2cos*A — 1
cos 24 = 1 — 2sin?4A

These are given in an assessment.

We need to know how to expand and, in the case of cos2A4, what expansion to use.

It should be noted that any of these formulae work for any angle that can be expressed as a
double angle.

Examples
T-14 Find the exact value of
() 2sin15°cos15°

(b) 1- ZSinzg

(al 2 v \S Los IS (b) | = lsw.'LTqr
= gi(2x15) : LusL’Lxl;)
z $wa 30
= a1l
=:§_ los ‘JI.
= 0

T-15 Find the exact value of
(@)  sin2A where A is an acute angle with tand = %

(b)  cos2P where P is an acute angle with cosP = %

() 5 4
[

(.!.
S 2R = LsmBsA
22 1 X &'
§ 9
= Y
725

() 7 :W
3
(os 2P = Los™ P —)

- a3y
= L‘E-\ = -&-'
49 L



T-16 If A and B are acute angle with cosA = 2 andsinB = % , find the exact value of:

(a) sin2A S oBz0 -2
T I—ij 13 c S\.AH—_:_J% (m B m \3
b) cos2A /1 -
®) Al, 12 LoﬁPr-E-H- us‘a‘%S@
(c) sin(2A + B)
o S 1p (b)) (o5 1A ©  sm(2A +B)
> 2smP s A = Qs Al S S LAcos B + Cos LA swmiB
=) x3.k = g L) - = Won 1T
5 ) LS) ng 13 - i‘g_x Ti
- SR
28 o S = w35
g 1215
= as3
225
T-17 If Q is an acute angle with cosQ = % , show that sin4Q = —%g
3 " = EJE
B G Q= 3
® JhA_
9 (s Q = PR

¢mlB=25mQlos & (6528 Lios Q-1 Sm bR = 2 s 2Q (o5 2Q

By 23] - - 2, -l
:L\'\rt:: = _8__' L
9q 3 S 1
s - 8)



Quadratic Trigonometric Equations

We now need to know how to solve quadratic trigonometric equations. To solve these we need
to factorise the equations.

If it helps, think of the quadratic function without the trig part!

2cos?x + 3cosx — 2 =0 =====> 2x? + 3x — 2 (to help factorise)

Examples

T-18 Solve

(@)  2cos?x + 3cosx — 2 =0 0°<x<360°

(b) 2sin®’x —1 =0 0° < x < 360°

(@ 4sin?(6-2)-3=0 0<@<2n

1 - D
(RJ 1[9511 + 3oy 2 — 'Z_ -z D (h’ QS“"' i ]
Sum X = '\i
a4 3x-2=0 <1L'SJL"1YIW§J£+'L):O G L
15 - -
('Lu— fx7f+7-):° (o x = ! fos x=-"L ’g A_" ‘ﬁ—p ' o .
2 Mo SpuTions w = ij\';g,'l?.; )315
v

SIA 1:60:300' .,T C.
T'CJ

© 46 F)-3=0

|1

“
Ero

Ve N
A= =]

\

a\:=1

= |

— S~
i}
1+

bm o-T 8
6 7
/S P\J
g-T = T 2" 4T o
Tl¢cv 6 373,373
v
g = 3T, & am
sibJ-g'ls
f = T sm IF n
1' 8’72 %



Quadratic Trigonometric Equations using ldentities

We now need to combine everything we have learned in this topic to solve harder trig
equations. Standard equation you need to know how to solve look like:

acos?x + bsinx + ¢ or asin’x + bcosx + c quadratic mixed trig
acos2x + bsinx + ¢ or acos2x + bcosx + ¢ cos2x expansion
asin2x + bsinx + ¢ or asin2x + bcosx + ¢ sin2x expansion

where a, b and c are constants.

It is important that when we expand using the double angle formula that we choose the
expansion that will let us factorise the resultant expression.

Remember that cos?x + sin’x = 1



Examples

T-19 Solve
(a) 5sin’x — 2cosx — 2 =0 0° < x < 360°

(b) 6cos2x + sinx = 5 0° < x < 360°

(a) 55‘;‘1""‘ ?_,LDB‘JC - 2: v ',./V—-M"_\.\

5(]“(051}_)‘?&&81—2:0 (w

b - Geos™x ~ Lo~ 29

— Glos*x - Leodne 2 32

- (gg.ﬁ"x F 5K - 3):"’
. (f;c..:sx—BXU’S"‘”):D

(o523 Los =~ .
5 . L= 270
7«—'-‘3'?9,313

“’] Ggoslx + Sm x=S
beos W + S -5 =© ,,—«—""’\w“\)
“ - - (o3 1x = | — Zsw'z
Q(I_lsb‘"x)-i. St“l_g—o Lﬂdi,._/\_/\_ﬂ——;.‘//
{7"‘ \,'ZSMLJL'PS';\‘AX’S:'D
S Ll

- (12satx - sRx - )= O

-(tsmxr )33 -1)=o0

= @-14- I)[}l-f) )
itz -l =L (L

(3 ) LN T AN L,

-~ ll{,o S/

TIG



T-20 Solve

(a) 3cos2x — 10sinx = —1 0° < x < 360°
(b) cos2x + 3cosx +2 = 00° < x < 360°
(a) 3cos2z - Wsmx = — |

Btos2x - WPsmo v+ | =0

3(_1-15»1"»)‘]Ds&z+| o m
3~ bowti = Dswmx + | =0

“bsmtx — Dsmx + 4 =0

"'1( Zsmn + Gswmn - ?_)-"-D

J1(3g;.;—|x;az+1)= 0

"),:_,_ =) o 2 -2
b
x=19° (6)° No SotuTipMd
)
sm (4)
= lq"
/5!&"
T|C
(b) (»s2x + 3Cosx 4 2 =0
2(051;\’. L 3(_93)4 + | = O
(‘Zfosxr |XL0SJ¢H):D
los x =-1 tos %= — |
2
("5‘1('11) xX= Qu°}3000 = 1%
= bp°
s| AY
T C



T-21 Solve

2sin2x + 3sinx = 0

Dspmdr + 3smn = O

Usinxcosx + Fsmur = O
Sunx (Leose 4 3)2 0

5\«-;\3&7-9 I,nsx:—_}_

yn

x :K 1%0° Mo Do SoLuTiows

D cx< 340
$a p° AND 34o°
[5 NeT A SoluTon

T-22 The diagram shows the graphs of
y = sin2x and y = cosx.

Find the coordinates of A. ’

0° < x < 360°

5
0 o FB0
| "
PoinT oF INTERSECTLON :
Shn Ux = tos 2
Sm 2x — (o5 x = O
Lo tosn — o522 =19
(DS?C (?_sl-;nﬂ— - I ):D
- _ “
69‘) X =0 Sva X = f)_ Sim ,I?_
X = qov 2“—-30“)15_0" /T 30°
s|a”
T\C
Thage Poww1s o |NTERSFCTION “Whep X = 30,490,150
Po-m‘ A x = 1S lj: Ces 150 p (150}"5)
2
= (o5 3

= -3
3
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ComPouNy ANGLE FormuLfe these are gwen w3 {afmlaq sWec ]my kpow how
bo use Wrew
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S (A ’;8) = swmACosB 2 * Co$ PccmB Sign
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