Trigonometry 1

sinftanf _ tan6f+sin6
tanf—sin@  sinfHtan

Prove that

Consider:

(tan @ + sin @) (tan 6 — sin ) — (sin @ tan H)?
= tan? 6 — sin? 6 — sin? Otan? 0

= tan® (1 — sin® ) — sin? @

= tan? cos? 6 — sin? 0

sin? 0 .
=——co0s*0 —sin*0 =0

cos? 0
sinftanf _ tan6f+sinf
tanf—sin@  sinftanf

Rearrange, we get

Given: —v3cos2x+ sin2x = Rsin (2x+ a) , find Rand a in degrees.

sin 2x — V3 cos 2x = 2 E sin 2x — ?cos ZX] = 2[sin 2x cos 60° — cos 2x sin 60°]

= 2 sin(2x — 60°)
~R=2a=-60°

By completing the square, find the greatest and least values, as 8 varies, of cos?6 — cos8 + 6.

— ne2g — _1)?, 23
y = cos“0 cosH+6—(cosH 2>+4

1 23
When cos@ = > Ymin =

1

2
The maximum value occurs when cos8 = —1, V4 = (—1 - 5) +—=28

Solve 2 cos(60° + 0) + 2sin(30°+ 0) =+/3 where —180° < 6 < 180°

2(cos 60° cos 6 — sin 60° sin 8) + 2 (sin 30° cos 6 + cos 30° sin 0) = /3

2(%cose—§ sin9)+2 Gcose+§ sine) =3

s CcosO = V3
2



The general solutionis 06 = 360°n + 30° , where n is an integer.
Since —180° < # < 180° , the solution within the range is 8 = 360°(0) + 30° or 6 = +30°.

Proof: sin(a + B) sin(a — B) = cos?p — cos’a

sin(a + B) sin(a — ) = (sina cos B + cos a sin B) (sin @ cos f — cos a sin )
= sin? @ cos? f — cos? asin? B = (1 — cos? a) cos? B — cos? a (1 — cos? B)

= cos?p — cos’a

Solve the equation ?sec@ —tanf =2 for 0°<6 <360°.

\5 V5 o1 sin @
—secd —tanf =2 = —
2 2 cos#@ cos @

=2=+/5—2sinf =4cosf = 4cosO + 2sin =5

2 1 o1
\/—gcose +ﬁsm9 = 2...(1)

2 . 1
Put cosa = —= ,then sina =

7 T Oar 26.565051177078°

(1) becomes cosfcosa +sinfsina = % = cos(0 —a) = %

The general solution 8 — a = 360°n + 60°,
~ 0 = 360°n + 60° + 26.565051177078° , where n is an integer.
Since 0° <6 <360° 6 =~ 360°(0) +60°+ 26.565051177078° ~ 86.6°
Or 6 =~ 360°(1)—60°+ 26.565051177078° ~ 326.6°

3sin2
If tanx =2tany ,showthat tan(x +y) = ———=2_,
3 cos2y-1
siny
tanx+tany _ 2tany+tany _  3tany cosy

tan(x +y) =

1—-tanxtany - 1-2tanytany T 1-2tan? y - 1_25i”2y
cos?2y

3siny cosy 3(2siny cosy)

T cosZy-2sin2y  2cos?y—4sin?y

3(2siny cosy) __ 3sin2y

" 3(cos? y—sin2 y)—(cos? y+sin2y) 3 cos 2y—1



Solve —V/3 cos 2x + sin2x = 1 for general solution in terms of degrees.

V3 cos2x —sin2x = —1

V3 1 . 1
—CcoS2X —=sSin2x = —-
2 2 2
cos 2x cos 30° —sin 2xsin 30° = — >

cos(2x + 30°) = —%

1

2x + 30° = 360°n + 120° , where n is an integer.

2x = 360°n £+ 120° — 30°
x = 180°n + 60° — 15°

~ X = 180°n + 45° or 180°n — 75° , where n is an integer.

(1—sin 6)?

1-siné
Prove —— = (secf — tan 6)?
1+sin 6
1 sin 82 1-sin )2 1-sin )2
RHS. = (- —200)" - O==mh _Ooshi
cosf® cosO cos20

1-sin28  (1-sin@)(1+sin®)
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