AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

Trigonometric Graphs
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

Radians

Radians are another unit of measurement for angles.
The angle subtended at the centre of a circle by an arc equal in length to the radius is 1

radian.

The radius of the circle will fit on the circumference 2 wt times.
So there are 2 7 radians in a complete turn.
Hence 2 7 radians = 360°

Also we can see that 90° = %
450= =

4

60°= =

3

300= ~

6

It follows that we can now convert to and from radians.

Examples

1) Convert 135° to radians

by = 3XE° = 3T i
y

o 15 =2 BT - 371 vlins
150 u '
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

2) Convert 120° to radians

0 = 2x60° Zé'll“rzdlwﬁ&.

o W= W= 2 j
RS £ s
3) Convert% to degrees
™ =  I60°-36° anQ. 7= ’ee
5 5

5
4) Convert ?ﬂ to degrees

e

5T = ShED - S
o &

p31 Ex 2B Q1-3
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

Trigonometric graphs with radians
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

Exact Value Triangles
Recall
| w2 X
LLS" WG L
| )
1 ol
i
This can also be shown in a table:-
x° 30° 45° 60°
- 1 L 3
o 2 i 3
= -
o 43 A 4
coSsX i ‘ (Z_ s
L
tanx® el i \J_ 3

Obviously these could be written with radians

i 2
|
|
X /6 /s /3
sinx "ZL_ .Jlf_ {—%
J3 A 1
cosX = N 7

tanx J‘g | J3
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

Examples

1) Find the exact values of :- a) cos 150° b) sin 300° c¢) cos (—135)° d)tan225°
@ oS50

,_ s ot () s 3R
- A S0
i “}‘;;O &N == S\ 60°
- z 1 ¢ . %,)
ra 3¢ = o
cos Negahve o o0
Sin r\@awe
@ @s(-35) o @) tm 25
- N =0 b ' /\ < t(]n l-\'g
== (S - : .
i (e i = 1
N1 T
N6 LSa h\}e
s ngmve - m&"‘ﬁ

2)  Given that sinA = % find the exact value of cosA and sinA.

/3(2.: 7L'(LL
/)(L;\?B
K= J33

fanA < opp
twA- L

=
V33 . Page 28 Exercise 2A
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

Examples
1) Find the exact values of :- a) cos 2% b) sin* 300° c) tanTﬂ
I
S 0 s+ A . ‘ 0
@ @ S (4 b) S0
3 IS o\ S
T w I ‘ S(ENAT)E Sy A
3 T 3 R
z - LI = -—,‘B T
rc\ ,\s ’Z C'
€0 ﬂ%&‘wﬁ - 3 o 60
l- Sin l%aﬁuﬁ
@ ton % 92T = omy 3T -
u lt Y
t }5\(}\2
-~ fun T N
- -] T l ¢ ' 'E
L tun ngm‘w-
2)  Calculate the exact length of the side marked x in the triangle.
NG = X
10
XK= 1SN0
X 10m = 10 X \B
2
IX = 5«,@ m
60°
3) Find cosZ —2sin? % G I - ZSmZE
3 4 S U
PR A \L
P O L)
2 3 - 2')(-21_
_ (p28 Ex 2A\& p31 Ex 2B Q4

Complete
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

Addition Formulae (Given but best learnt)

sin(A+B) = sinAcosB + cosAsinB
sin(A-B) = sinAcosB — cosAsinB

cos(A+B) = cosAcosB — sinAsinB

cos(A-B) = cosAcosB + sinAsinB

Examples
1) (a) Find the exact value of sin 75° (b) Simplify sin55c0s35 +cos55sin35
@50 15% sin (u3+30) (b) SN55AS35 BTN

=8N LS B30T (BB > S (55 t35)
= éx?ft&i :Ys‘mqo
S04 A = |
2 AL
g 4.(:5 t l
I y)
- (Bn)
2) IfPand Q are atlute angles such that sin P =%and sin Q= %, show that
sin(P+Q) = N (Wi gien tng Thd ¥
Ty o Wl U4y
Puthagores

B 5
| I 3
P) | 8\
L.
' ’ A " ‘ 5
Whaguos SR (P1@)- SNPCs@t (Peng
A 51 Skl o4 543
"2 'Shg s B
= - W4 05
K=5 1 15
s B3 o rod
=2 leared
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

V5

3) For the diagram below show that cos LMN = =5

Sy PN 3t
o= SR e
=3 o NN = J10
N

as LN = as( uie+ pfin)
= (06 (X1Y)
< COS‘XG}}B — Sm'XSU’)ﬂ

= jl«i ~ _§_<.J_

W
c. '
Sk

p33 Ex 2C & p36 Ex 2D

A9
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

Double Angle Formulae (Given but best learnt)

sin2A = 2sinAcosA

cos2A = cos?A - sin?A
=2c0s?A -1
=1 - 2sin’A

Examples

. . . 4
1) Given that 6 is acute with tan 8 =— , calculate the exact values of

3
a) sin20 b) cos26 R dmwr Ma A

5 l ! @ Snie- I3ne e
- 2)(_14_ 3 _z>_
> 3

- 2
25

@
-

& (@n v Cny OF
e ool i

) (% = ase-sine

"By

- - b

—

25 25
| No e s6 9e

25 T “hst o obse |

-

AN
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

2) Using APQR find the exact value of cos2x

@ IK = (RS

dl 1
= 4.7
o
= '~-3-»
l

3) Find the exact value of 1 — 2sin?22-5°
|- 28I 20 5°

=@ (2x 22.3})
= @Y
= 4

{2

p40 Ex 2E & p42 Ex 2F
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

Trigonometric Identities

sin’x + cos’x =1

cintx =1 — 2 _ sinx

n“‘x=1-cos“x tanx =

cos’x =1 - sin’x cosx
sin(—A) = —sinA . o o
cog(—/)l) — cosA sin(90 — A)° = cosA

tan(—A) = —tanA €0s(90 — A)° = sinA°®

sin(A + B) = sinAcosB + cosAsinB

sin(A — B) = sinAcosB — cosAsinB

cos(A + B) = cosAcosB — sinAsinB

cos(A — B) = cosAcosB + sinAsinB
sin 2A = 2sinAcosA

1
c0s2A = cos?A — sin’A cos?A = 2 (1 + cos24)
= 2cos?A -1 .. 1
=1 - 2sin%4 sin A—E(l—COSZA)
Example
1. Prove that cos?x (1 - tan®x) = 1 - 2sin®x

W st (- tane)
= (O - CO-X fane
(X — Q3% SN
X

i

= (O3 x = din¥
(1= sia) - sin2y
|- 2Sinex
P (D lt{mrtcl‘
2. Prove that cos (90 + x )° = - sinx°
= @ (904
= (s 90 A —Sin40 Sin‘x
= Q0 — 38X
= =S
= S O l‘(i?ﬁﬂﬁd

\i

\\

1

ui
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

sin(a + b)
cosacosh

S = sin(atb)
(O30 (BN
S SN @bt (3qsing
XL b
= SNACy 4+ coasinb
GG X1 (G5h
= fona 1 tanb

3. Prove that = tang + tanb

= RS 0s  lepee

4. Express 4cos?x in terms of cos2x

NCo-X
W(HH@M))
=2 (It @)
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

1
5. Prove that sin*x = 3 (cos4x —4cos2x + 3)

S = Sinx
= @ml’\( )'L

(- m))

= 4 (- 2082x 1 a5 )

§

. ﬁ( > sl - 208 )% 4 %)
© 3 ( S x - LB 2% + 3)
= RN s el

(1 20 3 (H @) )
il

- )¢ Codle L ang
|~ 2008)% ¢ ifz_dﬁ(t/x)

p45 Ex 2G

15y
Cfe Higher Maths Unit 1Expressions and Functions



AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

The Wave Function - Combining Sine and Cosine Functions

Sine and cosine functions may be combined and we easily see that the result is a wave in the
form of a sine or cosine wave: e.g. ksin(x +a) or kcos(x + a).

In summary :-
acosx +bsinx = kcos(x + a)
or acosx +bsinx = ksin(x + a) k>0
Example
1) Write 3cosx®—4sinx® in the form kcos(x —a)° for 0 <a <360 \3;( Leam/

| ethod,
- LI = kCQ")(:X‘DC) ,f
= b (omasa SIS )

Aanx— mx beds (ov'x + géjpgé Sink
(}ﬁqmn% Sts |

bosw > 3 o @
R3ING = —L{ W

Spae ond_Mdd pranew + Rsina - 3 (L)
R (costt Suhad)= Gt

Rt=2S .
=5 (k>0)
% alugp fobe +)
DMk o -
SR Cvded 'ﬁ%‘ =4
e give fon 2 r oty
fono = 3 53
= 30%4° s 1A ot fw
T ém- &
_ . | 0 -
$ 3w honk = 5@ (% 3069°) '
Py
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

2) (a) Write cosx - \/5 sinx in the form ksin(x -a), for0 < a < 2x

(b) Hence find the maximum value of L ;ad \UﬂS

4cosx - 4~/3 sinx + 1
and value of x for which this occurs. (0 < x<27)

@ x-S - Rsin (x)
= RSINA QK - RCA sy
= (ke ) sinx = (lzsimo) (s
SR LN (g
(omponng, Qs
Y g RSt = -2 | .
N I I 2 Y
Spure ond ol R~ (Bt ()
R: =y
R= 2

dve o - L - m I
o =b & N
o= fan+ +’b‘-
. gle
X= [T
& T 1T

| _ N = W [ X-7T
So (Ex-B SNk 28N (xIT)

W

(D) Ll (BX ~ h,gdm'x +1 l.l. ((DS’(" ESWL) + (

z S&in(/x—%r)”

MOX \alve. % gl Wi oy = I
| X- -1
x1r -
\_6
X= -'3“- p52 Ex 21 Q1
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AS 1.2 Applying Trigonometric Skills to Manipulating Expressions

Other Forms

You should be able to write combined functions, acosx + bsinx, in ALL of the four formats
shown above, and be comfortable in both degrees or radians.

You should also be able to work with multiple angles - e.g. acos2x +bsin2x
Example

Write cos2x ++/3sin2x in the form ksin(2x+a) for 0<a <27
~ 7 7 N s
e YU Muchs.
OO+ 3Bsingx = Rah Ox+a)
= RSIN2X O+ Reo2x Sy
= R« SINgX T RSIM (s 2
Cmpore = J3 S 2% 4 __(Os 2x

SO (LS
RSimot > |
Souire and - add bt- 3¢
22
Dinde o - | o

o=

= G-

, Cify +

2K+ J3SMM = WIN (m%’)

pS2Ex21Q7-9

16 11
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