4. TRIGONOMETRY




RECAP! SPECIAL ANGLES

NE]

ecan] cos 300 = -
Reductions & _ 1
Special sin 300 = >

Triangles


http://www.examsolutions.net/maths-revision/core-maths/trigonometry/ratios/tutorial-2.php

COMPOUND ANGLES

cos (au + B)=cos a.cos 3 -sina .sin 3

cos (o - )=cosa.cos 3+ sina .sinf

Proof of Cos Compound Angle


http://www.khanacademy.org/math/trigonometry/v/proof--cos-a-b-----cos-a--cos-b---sin-a--sin-b

COMPOUND ANGLES

Sin (o + B ) =sin a.cos B + cos o .Sin
Sin (o - B) =sin a.cos 3 - cos a .sin 3

Proof of Sin Compound Angle


http://www.khanacademy.org/math/trigonometry/v/proof--sin-a-b------cos-a--sin-b-----sin-a--cos-b

Example 1.

Simplify: sin 80°.sin 40° — sin 10°. sin 50°

sin 80° .sin 40°9— sin 10°. sin 500
= sin 800 .cos 50Y= cos 80Y, sin 500
= sin (80° — 500)
= sin 30° Compound

= 15 Angle Sin
Rule

Visualizing Compound Angles


http://www.ies.co.jp/math/products/trig/applets/kahote/kahote.html

Example 2:

Determine cos 75° without using a calculator.

cos 759
= cos (45° + 30 9)
= cos 45%.cos 30° - sin459.sin30°
1 /3 1 1
V22 V272 (e
\/§ -1 Special i
2\/5 Triangles




Example 3:
If sin A = —% and 90° < A < 270°:

12
cos B = 13 and 180° < B < 360°;
determine the value of sin (A — B).

———

Use
Pythag to

find -5
missing
side




Compound

Angle Sin

=sinA.cosB—-cos A.sinB

-(=3)(-5) - D)

- 36 20
65 65
16
65

Trig Compound Angles


http://h2maths.webs.com/Introduction/TrigoIdentities.html

Example 4.

Prove: cos (A + B) — cos (A - B) = - 2sinA cosB

LHS
=cos (A+B)—-cos (A-B)
=(cosA cosB — sinA sinB)—(cosA cosB + sinA sinB)

Compound Angle Cos Rule

=CO0SA cosB — sinA sinB — cosA cosB — sinA sinB
= -2SINnA sinB



Recap! Solving Trig Equations

Example 5:
Solve for A € [0°; 720°], without a calculator,

V3 -1

given sin(60° — 45°) = cosA. 5

sin60°co0s45° — cos60°sind5° = cosA. ‘

Compound Angle Sin Rule

V2



http://www.examsolutions.net/maths-revision/core-maths/trigonometry/equations/factorising-types/example-1.php




Solving for A: cosA = )

Ref. angle + 360°n; ne€ Z

60° + 360°

Use Special Triangles
to get the Reference

Angle
(eZ) .
360° - Ref. angle + 360°n; n € Z
60°% + 360°n These are general
+ 360°n solutions — they

asked for SPECIFIC
solutions ...




Solving for A: cosA = %When A € [0° 720°]

(n =0): v (n=0): v
(n=1): 4 (n=1): 4
(n = 2): x (n = 2): 5

Trinomial Trig Equation


http://www.khanacademy.org/math/trigonometry/v/fun-trig-problem

DOUBLE ANGLES

= cos(A+A)
CoOSA.cos A—-sSInA.sin A




DOUBLE ANGLES

= cos(A+A)

= CoSA.cos A—sinA.sInA
= COS‘?A = sin 2 A

= COS?A — (1-cos?A)

e




DOUBLE ANGLES

= cos(A+A)

= CoSA.cos A-sinA.sInA
= COS‘?A — Sin 2 A

= (1-sin?A)- sin 2 A

e



DOUBLE ANGLES

SINACOSA + cosAsIin A

Trig Double Angles


http://h2maths.webs.com/Introduction/TrigoIdentities.html

DOUBLE ANGLES: SUMMARY

COS2A =cos?A — sin?A
—2c0s?2A-1

Challenge! Complex Trig Problem


http://www.khanacademy.org/test-prep/iit-jee/v/iit-jee-trigonometry-problem-1

Similarly, Half & Triple Angles ...

cos A

= sin (Y2 A + % A)
15 A 15 A

Working with sin3A Working with cos3A


http://www.examsolutions.net/maths-revision/core-maths/trigonometry/identities/treble-angle/sin.php
http://www.examsolutions.net/maths-revision/core-maths/trigonometry/identities/treble-angle/cos.php

Example 1.

Sin2A

Prove: = tan4
14+cos2A

1+ cos2A
2SinAcosA

1+ (2cos?A — 1)
N 2SInAcosA

2c0s%A
= tanA

= RHS




Example 2:

COS2X .
Prove. ————— = cosx + sinx

COSX—Sinx

COSX — Sinx
cos’x — sin’x

CoSx — Ssinx
(cosx — sinx)(cosx + sinx)

COSX — Sinx
cosx + sinx

RHS



Example 3:

Solve: 10cos?x —5sin2x+2 =10

10cos?x — 5sin2x +2 =0

10cos?x — 5(2sinxcosx) + 2 =0

10cos?x — 10sinxcosx + 2(sin“x + cos“x) = 0
10cos?x — 10sinxcosx + 2sin*x + 2cos*x = 0
12cos?x — 10sinxcosx + 2sin“x = 0

6cos?x — 5sinxcosx + sinx =0

Factorize the Trinomial

(6cosx + sinx)(cosx — sinx) = 0



(6cosx + sinx)(cosx — sinx) =0

COSX COSX DiVide by COSX COSX COSX
6 = —tanx - 1 = tanx
tanx = —6 tanx = 1

(O%) OR (oY
Ref.angle Ref.angle
80,54°



DOUBLE & COMPOUND ANGLES:
REVIEW

Trig ldentities Review

Working with Double & Compound Angles:
Part 1

Working with Double & Compound Angles:

Part 2



http://www.khanacademy.org/math/trigonometry/v/trig-identities-part-2--parr-4-if-you-watch-the-proofs
http://www.khanacademy.org/math/trigonometry/v/trig-identies-part-3--part-5-if-you-watch-the-proofs
http://www.khanacademy.org/math/trigonometry/v/trigonometry-identity-review-fun

2D & 3D TRIG A

Example 1

s U \/ @ ./ \J v O \J

from the top of the right bank DE to A
the top of the left bank (AB) is x. C

The angle of depression from a girl at the top of the right
pank E is also x and the man is k metres from the

eft bank. The man’s angle of elevation to the top of the
eft bank is 2x. A,B,C,D and E are all on the same
vertical or horizontal planes. Show that the distance
between the girl and 2Kk.sin X

the man (CE) is given by sin 4Xx




» Put the information onto the diagram

mAABC I\ T--_
cos2x=BC/AC | \& ~~~~7°
AC =k / (cos 2x)



In ADEC
C,=D;=x ...

In AACD
C,=180-C C
= 180 - 3X



In A ACD
=180 — (180 — 3x) — 2x
- X

CD =siIn x

0,

-

RO =
>

i

H

5

(@0)

>



CD =sin x. ; !

Cos 2X. Sin 2x

SIN2X = 2 COS X.eIN X SO

SIN 4X = 2 COS 2X XSin 2

le cos 2x =Asindx / ( 2. sin 2X)

_ kisin x

D —
S|n 2X




Example 2

stays AC and AD are used to shore it up.
Without using a calculator, use the information
In the diagram to show that
the pole, AB Is

4 (1+ ./3.tan o) high.




Start in A BCD. We need to find CB.

/BDC = 180°— (30° + o)

BC DB

BC - 8
sin[(180—-(30+«)] sih«a

~ 8.sin(30+a)
SIN & C

BC




Moving into A ABC — which is right angled at B
— we need to find AB.

AB = BC. tan o

~ 8.sin(30+ ) —

SN &
C Compou_nd
~ 8(sin 30.cos & + c0s 30.sIn ) tano AnglueI eSm
SN &




_ 8(sin 30.cos & +c0s 30.sin )

. tan o
Special
= : . Triangles /4
2 2 . tana
SIN ¢
_ (Acosa 4.+/3.5in

SN & SIN &

_ (4 S tan o 14,30
SN & SIN &

).tanoc

“AB=4(1L+ J3.tana)



